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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUI K pe3ysbTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHON Mporpammsl, npeacTtaBieHHbXx B OI'OC
COQO, a Taxxke ¢ yudéroM enepaibHON pabodeil mporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHONH KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTam
oOyueHus, a TAaKKE YYUTHIBAET HEOOXOJMMOCTb DPEATU3aLUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHs] (PM3HKM HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3UKHU: JTUUHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJITATHl OCBOCHMS Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e coJlepikaHue yuyeOHoro npeamera « Pu3nka» Mo rogam o0ydyeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yroui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeneNsieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEepPreTHKd, TPaHCHOpTa, OCBOCHUS
KOCMOCA, IOJIY4EHUSI HOBBIX MAaTe€pHaloB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3ydyeHne (UMK BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa OOydaroluxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS MPHU BHINIOJHEHUN UMU YY€OHBIX UCCIEIOBaHUM.

B ocHOBy kypca (usuku 1j1s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3enoB (DU3UKH, BKIIFOYAET 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 MaTEpHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU U SKOJIOTMYECKUMU ITPOOJIEMaMHU.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX AKOJOTMYECKUM 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 OOIero
oOpa3oBaHus SBIAIOTCS (pU3ndeckue Teopuu ((popMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa3oBaTeNBLHOTO TIPOIlecCa HCXONd U3 OCOOCHHOCTEW IJIAHUPOBAHUS U
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcsi  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

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



3aKOHOMEPHOCTH KaK M3 OJHOro pasziena Kypca, TaK U HWHTErpUpys 3HAHUSA U3
pa3HbIX pa3zenoB. /(s KayecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmaTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHuE (OopMHpYEeTCs B COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJIEIOBAHMUS  M3Y4YaeMbIX  SIBIEHMA M  MPOLIECCOB, JMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJIbI, PA3BUTUE HX HHTEJUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C MCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrmxeHne 3TUX lenei 00ecreynBaeTCsl pelieHreM CIIeIyIOMMX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYast MEXaHHKY,
MOJICKYJISIpPHYIO  (DM3HKY, OJJIEKTPOJAWHAMHUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOJENbl0, 3aJad, MOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

Ha wusyuenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCI PEKOMEHJOBAaHHBIM, YUWUTEIb JEJAaeT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEN 00yYaroIUXC.

[upposas nadopaTopust «Apxumen» KapAHHAIBHBIM 00pa30M U3MEHSIET
METOJIMKY M COACPKAHHUE SKCTIEPUMEHTAILHOU JEATEIILHOCTH U TTIOMOTAeT PEIIUTh
BBIIIICTIEpeunciIeHHbIe Tpobaembl. [Iupokuii criekTp mUPPOBHIX JATYUKOB
MO3BOJIACT yYaIIMMCS 3HAKOMHUTBCS C TapaMeTpamMu (PU3NIECKOr0 IKCIIEPHUMEHTA
HE TOJIHKO HAa KAYECTBEHHOM, HO U Ha KOJMYECTBEHHOM ypoBHE. C MOMOIIBIO

U poBOI J1abOpaTOPUH MOXKHO MIPOBOAUTH JJIUTEIbHBIN SKCIIEPUMEHT JaKe B

OTCYTCTBHMHM 3KcIiepuMeHTaropa. [Ipu 3ToM n3mepsieMble JaHHbIE U PE3yNIbTaThl UX
00paboTKH 0TOOpax)aroTCs HETIOCPEICTBEHHO Ha HKpaHe KOMITbIOTepa. B mporiecce
(bopMUPOBaHUS SKCIIEPUMEHTAIBHBIX YMEHUH O (PU3HKE yUallUNHCs yUUTCS
IpEICTaBIsTh HH(POPMALIMIO 00 UCCIETOBaHUH B UETHIPEX BUIAX:

* B BepOaJIbHOM: OIMCHIBATh SKCIIEPUMEHT, CO37aBaTh CIOBECHYIO MOJIEIh
IKCIIEPUMEHTA, (PUKCUPOBATH BHUMAHUE HA U3MEPSAEMbIX (PU3MUECKUX BEINYMHAX,
TEPMHUHOJIOTHH;

* B TaOJIMYHOM: 3aIOHSTH TAOJIUIIBI TAHHBIX, JISKAIIUX B OCHOBE MTOCTPOCHHSI
rpadukoB (IpU 3TOM y ydaluXcsl BOZHUKAET MEPBUYHOE MPECTABIECHUE O
MacmTabax BeJMYH);



* B rpayuueCKOM: CTPOUTH rpaKH MO TAOJIUYHBIM TaHHBIM, YTO TIO3BOJISIET
NEePEeNTH K BBIIBMYKEHHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXYy GU3HUYECKUMU
BEJTMYMHAMU (TIPY ATOM YUHUTEINb MOKA3bIBAET MPEUMYIIECTBO B BU3YyaJIU3AINU
3aBUCUMOCTEN MEX]ly BEIMUMHAMU, HATJISAHOCTh U MHOTOMEPHOCTH);

* B AHAIUTUYECKOM (B BUJIE MATEMAaTUYECKUX YPABHEHU ): PUBOIUTH
MaTeMaTUYeCKOe OMMCAHUE B3aUMOCBSI3U (DU3UUECKUX BEJIMYMH, MATEMAaTUYECKOE
000011IeHHE MTOTYYEHHBIX PE3YJIbTATOB.

B crapmmx kimaccax mabopatopHbie pabOThI IPOBOISTCS C UCMOJIB30BAHUEM
IU(QPOBBIX JATIUKOB, UTO TIO3BOJISIET CHATH H3MEPEHUS C MUHUMAJILHOM
MOTPEIIHOCTHIO, TPOJIOKUTE 00pa0OTKY JaHHBIX U MOCIIE OKOHYAHUS YPOKa, B
ynoOHoe 1715 yueHrka Bpems. Tak, B 10 kimacce ¢ MCTIOb30BaHUEM ITU(POBOIA
naboparopuu «Apxumey ObUTH BBIOJHEHBI pa0oThl: «V3ydeHue 3aBUCUMOCTH
JaJTbHOCTH TIOJIETA IIApUKaA OT HAYAJIbHOM CKOPOCTHY, «OnpeeneHue yaeIbHoMl
TEIUIOEMKOCTH TBEPAOT0 Tenay, «CpaBHEHNE KOJIMYECTBA TEIJIOTHI ITPU
CMEILIVMBAHUU BOJIbI pa3HOM TEMIIEpaTypbh», «3yueHne n30TepMuyecKoro
nporeccay, B 11 kinacce: «M3ydyenue 3akona Omay, Onpenenenne I/C u
BHYTPEHHETO CONPOTUBJICHUSI ICTOYHUKA TOKay, "M3ydueHue sBICHUS
AIEKTPOMAarHUTHOM MHIYKIIUK".

COJEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usnka — Hayka O mnpupone. HayuHble MeTONBI NMO3HAHMUS OKPYKAOLIETO
Mupa. Ponb DJSKCriepuMeHTa M TEOpPUM B MPOLECCE TMO3HAHUS IPUPOJBIL.
DKCnepuMeHT B QU3HKE.

MonenvupoBanue (HU3MYECKUX SBICHUM M TpolieccoB. HaydHbie TUIOTE3HI.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosble W UUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIbIOTEPHbIE
JATYUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka
Mexannyeckoe apmwkeHre. OTHOCHUTEIHHOCTh MEXAHHUYECKOI'O IBIIKEHUS.
Cuctema otrcu€ra. Tpaekropus.



[lepemelienre, CKOpOCTh (CpPEHSISI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOECKIMU HA OCHU CHUCTEMbI KOOpJHHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U IEepEeMEUICHUs
MAaTEPUAJIbHON TOYKU OT BPEMEHHU.

CBoOoHOE TasieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUSI.

KpuBonnHeitHoe  nBWKEHUE. J[BUKEHHWE  MaTepualbHOW TOYKU IO
OKPY’KHOCTH C ITOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO. YTIJIOBasi CKOPOCTh, TUHEUHAS
ckopocth. [lepuon u yactora oOpanienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHn4eckrue YCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: CIHJIOMETD,
JIBUKEHHE CHAPAJIOB, LIEITHBIE U PEMEHHBIEC MIEPEIAYU.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBYDKCHUS.

[IpeobpazoBaHue NBUKEHUMN € UCTIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HabGmronenue ABMKeHUs Teia, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepeHue yckopeHusi CBOOOTHOTO MaieHUsI.

Hanpagiienue ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydyeHne HEpaBHOMEPHOTO IABHKEHHUS C LIEJIBIO OINPEIEIICHUST MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPONUJCHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIC PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBU’KCHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuenne nBuxKeHUs Tella, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCcTH  ['amunes.  IlepBeiidi  3akoH  HbroToHa.
NHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuun cuil. Bropoii 3akon HeroTona
JUTA MaTEPUAIIbHOM TOUKHU. TpeTurii 3aKkoH HprOTOHA 117191 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumiia Tsoxectd. llepBas kocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenue. Buapl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperne. Cuia TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuna conpoTUBIIEHUS IPH IBHKEHUH TEJa B )KUIKOCTH WUJIU Tas3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cujibl OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcmoBus
paBHOBECUSA TBEPAOTO TENA.

TexHHUYecKue yCTPOMCTBA M TNPAKTUYECKOE NPHUMEHEHHUE: MMOALINUITHHUKH,
JIBU>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoi 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

CpaBHEHHE CUJI TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBECHUS TBEPAOIO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptsie pabomaoi

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTHA CHJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
pe3rHOBOM 00paslie, OT UX JepopMaiu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, MMEIOLIETO OCh
BpaLICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbc MarepuaabHOM TOUYKHM (Te€na), CUCTEMbl MaTE€pPHAIbHBIX TOYEK.
WNMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PaboTa cuiibl. MOUTHOCTD CHJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUHU.

[ToTennmansHas DHEPTHUSL. [ToTeHmansHas SHEPrUs YIpyro
nedpopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teida  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTenmanbHple U HENOTEHUMANbHbIE  CWibl.  CBs3b  paboTHI
HEMOTEHIMAIBHBIX CHJI C M3MEHEHUEM MEXAaHUYECKOW SHEPrHUHM CUCTEMBI TEIL
3aKOH COXpaHEHUS] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INMPUMEHEHWE: BOIAOMET, KOMED,
IIPYKMHHBIM UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKECHHE.

[lepexoq NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBA3M paOOTHI CUJIBI C U3MEHEHHEM MEXAaHUYECKOW SHEPIUu
Te€JIa Ha IPUMEPE PACTSKEHUS PE3NHOBOTO JKI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU U MX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapakrep IBUKEHUS U
B3aMMOJICHCTBUS YacCTULl BeELIECTBA. MoJenu CTpOEHUs Ta3oB, XUAKOCTEN U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u e€ m3mepenue. lllkana remmneparyp
Llenbcus.

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HUACANBHOro raza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpelHEe KMHETUYECKOM SHEpPruM TEIUIOBOrO JBM)XKEHHs vactul raza. [llkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MeHnaeneeBa—Knanelpona.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e ¢ NOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeacTaBlIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME TUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OnbIThl 10 U PY3UN )KUAKOCTEH U ra3oB.

Monens OpOyHOBCKOTO TBUKEHHUSL.

Mogens onsita llTepHa.

OneIThI, JOKa3bIBAOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJIEUCTBUSI.

Monenb, niutocTpupyromias Ipupoay AaBICHUS ra3a Ha CTEHKU COCY/a.



OnbITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Ornpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMETPAMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepMoanHaMuueckass cucremMa. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crOocoObl €€ u3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHH: s
HEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonruecTBo TEIIOTH NpH TEIIONEPENAYE.

[Tonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omponeccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TenmoBble  mamuHbl.  [IpuHOMOBI  ACUCTBHS — TEIUIOBBIX — MAIIIMH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBBIX MamuHax. KoadduiumeHT moae3Horo
nerictBusl TemoBod mamuHbl. [{ukn KapHo u ero kod3phuuMeHT MOJIE3HOTrO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPrUM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3MeHeHne BHYTpEHHEN SHEPruM (TEMIIepaTypbl) Tela IpH TeIUIonepeiaye.

OnpIT 1Mo aauabaTHOMY pACHIMPEHHUIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Dazosvie nepexoonvl

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAsA BJIAXXHOCTh BO31ayxa. HacelmeHHbI map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.



Tsépnoe teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamuioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. IlnaBinenue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue ycTpoiicTBa M NPAKTHUUECKOE IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU IMOIYYEHUSI COBPEMEHHBIX MATEpUAJIOB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolCTBa HACBHIIICHHBIX NTAPOB.

Kurnenue npy NOHUKEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGnronenue HarpeBaHus U MJIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Pasznea 4. JiaekTpoanHamMuka

Tema 1. dnexmpocmamuxa

DNekTpu3anmsl Tel. OJEKTPUYECKHi 3apsan. JlBa BHAAa BIEKTPUYECKUX
3apsaoB. [IpoBOAHWKM, IUAIEKTPUKU W TOJIYIPOBOJHUKH. 3aKOH COXPaHEHUSA
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IEKTPUYECKU 3apsi.
OnekTpuueckoe mosne. Hanpsok€HHOCTh  AneKkTpuueckoro mnojsa.  [IpuHuun
CYNEPIO3ULIAN DJICKTPUUECKUX TOJIeH. JINHUM HanpsHKEHHOCTH SJIEKTPUYECKOTO
TIOJISL.

Pabora cmnm  anmekrpocratmdeckoro  mousis.  Ilorenmuman.  Pa3sHocTh
MOTCHIMANOB. [IpOBOAHMKM H JOMINEKTPUKA B BJIEKTPOCTATUYECKOM IOJIE.
Jvanexrprudeckast MpOHULAEMOCTb.

DnekTpoéMkocTh. KonaeHcaTop. DIeKTPOEMKOCTh TIIIOCKOTO KOHJEHCATOpa.
DHEpPrus 3apsHKEHHOTO KOHAEHCATOPa.

TexHndeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AJIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPHUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIHUI IEUCTBUS JJIEKTPOMETPA.

B3aumopencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEl.

[TpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTAaTUYECKAS 3alIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TTOJIE.



3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IIJJACTHH, PACCTOSHUAS MEXAY HUMH U AUIEKTPUUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 3eKTpOEMKOCTH KOHJIEHCATOPA.

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

DNEKTPUYECKU TOK. YCIIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBICHUE BEUIECTBA.
[locnenoBarenpHOE, TApALIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora oamekTpmueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEeKTpOABIKYLIash CUjla W BHYTPEHHEE CONPOTUBICHUE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpuuyecKoi nenu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAss  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCcKnil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

IlonynpoBOJHUKMY. CoOcTBeHHas U IIpUMECHast IIPOBOJAUMOCTD
NoJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

OnexkTpudyecknid TOK B ra3ax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monunus. [Lna3zma.

TexHuyeckue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJTYIPOBOIHUKOBBIHN 1101, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTb COIIPOTMBIICHHS LWIMHAPUYECKUX NPOBOJHHUKOB OT JJIMHBI,
IUJIOILIA/IN TIONIEPEYHOI0 CEUYEHUs U MaTepHraa.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHE OIEKTPOIABMXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHE
raJlbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

OnHOCTOPOHHSISI TPOBOAMMOCTD JUOAA.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUAKYINEH CHUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIECHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHble CBS3H

Nzyuenne xypca gusuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBIISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (pakT, TUMoTe3a, (pu3mdeckas BeIWMYMHA, 3aKOH,
TEOpHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runepOoia, UxX rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPE/IayH, TEIIIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIIOB, JJIEKTPOJIUTHYECKAS JHUCCOLMALIMS,
rajbBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOMAIIUIHUKHA, HCIOJb30BAaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JAPYTUE), JBUraTeldb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJIUIBLHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJYYEHUs] COBPEMEHHBIX MaTEpHaioOB, B TOM YHCJIE HaHOMATepHaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, AJIEKTpOHArpeBaTeIbHbBIC puOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

IloctossHHble  MarHuThl.  B3aumMoaelcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHuomn cynepno3unuu



MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuU. KapTuHa NMHUNM MarHUTHON
VHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWHUN WHIYKIUAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTyIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOyJIb U HalpaBJICHUE.

Cuua JlopeHua, €€ MOyJib M HallpaBlIeHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHUTHOM 1ose. Pabota cuiibl Jlopeniia.

SIBiieHME DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BEKTOpa MarHUTHOM
WHIYKIUU. ODJEKTPOJBIKYIAS CUla HWHIAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHayKuuu Papanest.

BuxpeBoe »lEKTpUYECKOE ToJie. OIEKTPOABIKYIIAs CUjla WHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM II0JIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKIMH. OJIEKTPOJABMXKYIIAs  CHIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHudecknue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUL], UHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiictBre cunbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIECH CHIIBI UHIYKIHH OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBieHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOM MHIYKLWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI



Tema 1. MexanuuecKkue u 31eKmMpOMAZHUMHbLE KOJ1€0aAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHHUS.
["apmonnueckue xonebanus. Ilepwon, yactora, amrmmtyaa U ¢asa KoJIeOaHHI.
[IpyXVHHBIN MasTHUK. MaTeMaTU4eCKU MasTHUK. YPaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJICKTPOMAarHUTHBIE KOJCOAHWS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMU U
AIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux kojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
kosieOanusi. Pezonanc. BoiHy X I€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUS.

[lepemenHblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHHUS.

Tpancpopmarop. [IpousBoacTBO, nepeaadya U NOTPEOIICHUE SIEKTPUUECKOM
HHEPrur. DKOJIOTHMYECKHE PUCKH MPU MPOU3BOACTBE 3eKTposHepruu. KymbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHuyeckue ycCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU AJIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTeNbHOW CHUCTEMBI (TIPY>KUHHBIMA WM
MaTEeMaTUYECKU MasITHUK).

HabGmronenue 3aryxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHYXICHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOaAHUSI.

OcuunorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) st
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MOCHEeNOBAaTEIbHOM COEIMHEHHHM pE3UCTOpa, KaTYyIIKH
WHYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre 3aBUCUMOCTH TepUOja MajbiX KoJieOaHWil Tpy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre MEpEeMEHHOTO0 TOKa B LENM U3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE GOIHbL



MexaHnudeckue BOJIHBI, yciioBusa pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCcTpaHeHuss M JUIMHA BOJIHBL. IlomepeuHble W NOPOJOJIBHBIE  BOJIHBI.
HuTepdepentus u qudpakims MEXaHUIECKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpaxkius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Paqnonokanys.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMAarHOCTHKAa B TEXHHKE M MEIHIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieus.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus U NpeaoMICHHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenue natepdepeHunu u audppakiud MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronieHue cBsS3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW HU
4acTOTOM KoJeOaHU.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
IpesioMJIeHUE, MoJspu3auus, Judpakums, UHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu cBera. ToueyHbIi HICTOYHUK CBETA.

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

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTelNb
npenoMiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroyl IMOJHOIrO
BHYTPEHHETO OTPAXKECHUS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. Ler.

ColOuparomue U pacceuBaromide JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOSsIHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHume wm3o0pakeHWid B
coOMparoIuX U paccenBaromux auH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JlaBaeMoe€ JIMH30MU.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB W MHHHUMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCHMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIIMOHHBIMA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHHE W IIPEIOMIIEHUE CBETA.
OnTuueckue mpruOOpsI.

[TosnHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanrie CBONCTB U300pAKEHUI B JTMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenue natepdepeHinu cBera.

Hab6mronenue nudpakxium ceera.

Habmronenue nucnepcuu cBera.

[Tomydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cexkTpa ¢ MOMONIbIO JU(PPAKIUOHHON PEIIETKH.

Habmronenue nosisipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptwle pabomuol

M3mepeHune rnokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBbHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEJIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTHULIBI. DHEPTHUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. nemenmot K6anmoeoit ONMUKU



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

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

dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, COoJIHEUHAasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Imanerapnas mogmens aroma. Ilocrynmater bopa. M3nydyenue w moriounieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHHM Ha Jpyroil. Bujel
crekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BousHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoitis. KopiycKyisipHO-BOJIHOBOM
Ty allu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuyeckne yCTpOHMCTBA M TPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

HabGnrogenue 1MHEeHYaToro CnexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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



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

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

SAnepHble peakuuu. JleneHue u CUHTES saEp.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanbHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETD, KaMepa
Bunbcona, siaepHsblil peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIagiHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

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

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McrouHuk sHeprum ConHUA W 3BE3.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIAcC —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIENOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE31. DTanbl )KU3HH 3BE3 .

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

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3TydEHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGnronenus: HeBOOpYXEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH JJIsI OTIpe/IeNIeHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3a1s1 CEBEPHOro MOJyIIapUs U IPKHUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.



O6o0maroniee NOBTOPEeHUE

Ponp ¢u3ukm u acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTUYECKOM,
COLIMAJILHON M 3THUYECKOH chepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
1 aCTPOHOMHUHM B COBPEMEHHOM HayYHOW KapTHHE MHUpPaA, POJIb (U3UIECKON TCOpUHU
B (opMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTHHE MHpa, MECTO
bU3MYEeCKON KapTUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0a30BOro ypoBHS B 11 Kiacce OCyIIECTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CM C KypcamMM MaTE€MaTHKH,
Ounonoruu, XUMuH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie noHsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAy4YHBIM (DaKT, rurmore3a, (puznueckas BeJIWYHMHA, 3aKOH,
TeOopusi, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxa: peUIeHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWHA HA OCHU KOOPJWHAT, CIIOKECHHUE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK IOJ00MS TPEYTrOJbHHUKOB,
ompeieNIeHHe IUIOMIAIU TUIOCKUX (GUryp u 00bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOWM MpHUpOJiE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOW MPHUPOJIC, NEHUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIIMYECKAsI CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa3oBaHUA KPUCTALINYSCKOM PEIIETKHA, CHEKTPaJIbHBIN
aHaJIu3.

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

Texnonocusa: JNVMHWUW DJEKTpOIlEpeaay, TEHEpaTop IEPEMEHHOIO0 TOKa,
AJEKTPOJIBUTATENb, WHAYKIHUOHHAs I€Yb, pajap, pPaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.



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

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3UIMENH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JCATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHONW OpPraHU3alINY;

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

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOU JESATEIBHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUECKOTO IMOBEACHUS;

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

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

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



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

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

paclIMpeHre OmbITa JCATEIBHOCTH HKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYHIECTBIATH IPOEKTHYI0O U HCCIIEJOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
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;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH 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 TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

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

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

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



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

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

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

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

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacmpenenartb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM padoThI;

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

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

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe Yy4eOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
(GU3MKKM U acCTPOHOMMHM, BBISABJIATH MPOOJEMBI, CTaBUThb U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATNOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

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

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO JPYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIAJE€Th  HABBIKAMHM  [O3HABATEJIbHOM  pedeKkcud KaKk  OCO3HaHUs
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUIM;



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

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

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

IpU3HABaTh CBOE MIPABO U IPABO APYTUX HA OMIMOKH.

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

CaMOCO3HaHMs, BKIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIILHOE
COCTOSIHUE, BUETh HAMPABICHUS PA3BUTHUA COOCTBEHHOW AMOIIMOHAIIBHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

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

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

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

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS ra30B, )KUJAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsij] PU pPelIeHn: (PU3NIECKUX 3a/ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETUYECKON TEOPUU CTPOCHHS BEIIECTBA U
IEKTPOJWHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBecHEe, UCMApEHUE, KOHACHCAIMS, IUIABJICHWE, KPUCTAUIA3AIUs, KUTICHHE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMHMCHIBATh MEXAHWYECKOE JIBIDKCHHE, WCIIONB3YS (DU3NUCCKHUE BEIIMYMHBI:
KOOpAMHATa, MyTh, MEPEMENIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPIrusi, MEXaHHUUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(GU3UYECKUI CMBICT HCIOJB3YyeMbBIX BEIMYHMH, WX OO0O3HAYCHHUS W €IWHUIIHI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAHHYIO (U3UYECKYIO BEIMYUHY C APYTHMHU
BEITMIMHAMU;

ONKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIUJIOBBIC SBJICHMUS,
UCTIONIb3ysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHsis
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, padbora Trasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT MCIOJIb3YEMbIX BEIIMYUH, WX
00O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUUHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYHMHBI: AJIEKTPUUECKHUI 3apsij,
IEKTPUUECKOE TM0JIe, HAMPSKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJTUYHHY C IPYTHMH BETHYNHAMM,

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Ys (PU3MUECKHE
3aKOHBI M NIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHCHUS HMITYJIbCa,
MPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHS WHEPIUATBHBIX CHCTEM
OoTCcuéTa, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsiga, 3akoH KyioHa, Tpu 3TOM pasjinyarh CJIOBECHYIO



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

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH OIBIT U
bopMyIMpOBaTH BHIBOIBI,

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

UCCJIENOBATh  3aBUCHUMOCTH  MEXIYy  (U3MUYECKUMHU  BEIUYMHAMHU  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIC TAOJINIT ¥ TPa(PUKOB, AETIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBaHNUS,

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MpU MPOBEIECHUU HCCIEIOBAaHUN B
paMKax y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYETHl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIC 3aa4l: BRICTPAUBATh JIOTHYECKH HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TMPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWMCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJTM3UPOBATH MOTy4aeMyr0 HH(OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHEC
TEXHUKH U TEXHOJIOTHUH;

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



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJeKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHUE paCCMAaTPUBAEMOM TTPOOIIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHpa, B Pa3BUTUM COBPEMECHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SACPHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHus, audpakuus U TOJNApU3alus CBETa, JUCIEPCUsS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIE CBOMCTBA BEHIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  pPA3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBIKYINAsI Cuila, padoTa TOKa,
WHIYKIUST MarHUTHOrO MojsA, cuia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMHUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBJICHUS M MPOLECCHl, HCIOIb3YS
bu3NYecKrue BEIMYHMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS W EIUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI TIOCIIE0BATEILHOIO U MAPaLIETbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PaCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHUsl SHEPruHU, 3aKOH COXPAHEHUS HMITYJIbCAa, 3aKOH COXPAHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE M YCJIOBHUS (TpaHULbI, O00JIACTH)
MIPUMEHUMOCTH;

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

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

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJCIOBAHUIO (PU3WUYECKUX SIBICHUN U
MPOIIECCOB C HCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNpPU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BEIUYUH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WUYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (HUKCHUPOBATH
pEe3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, JAeaTh BEIBOABI IO pe3yIbTaTaM UCCIIeI0BaHNUS,

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEILCKOW U TMPOSKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

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



BEIOMpaTh (PU3UUECKYIO MOJCIb, BBIICIATh (DH3UYCCKHE BEIUYHHBI M (DOPMYIIHI,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTHh PACYETHl M OLCHUBATH PEATBHOCTD
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCY)XKICHHH C ONMOpOW Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKHA aHATU3UPOBATH MOJIy4aeMyto HH(POPMAIIHIO;

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

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

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS M COOJIFOJICHUST HOPM 3KOJOTHYIECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpYyHIE C BBHINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PAaMOHAIBLHO paCHpeNeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CUTYAIlHsIX, aJeKBaTHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
Kourpoubnble IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bceero oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
Paznen 1. PDU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOIO 5 bubnuorexa [JOK
' HO3HAHUSA https://m.edso0o.ru/7f41bf72
Hroro no pazaeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimnematitica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpPAHEHUS B 6 1 1 bubnuotexa [JOK
' MeXaHHUKe https://m.edso0o.ru/7f41bf72
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHAS ®U3NKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnmnoreka [JOK
' KHHETHYECKOU TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
ArperaTHbl€ COCTOSIHUS
3.3 BeriecTBa. PazoBbie 5 bubmmorexa [JOK
' n ' https://m.edsoo.ru/7f41bf72
MEepEexX0/Ibl



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

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.edso0.ru/7f41bf72
[ToCTOAHHBIN JIEKTPUUECKUI
4.2 TOK. TOKH B pa3IMYHBIX 12 bubmoreia OK
' ' P https://m.edsoo.ru/7f41bf72
cpemax
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubmmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubmuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuoreka [JOK



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

4.3 ATOMHOE SApO

Uroro no pazaeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 ];tilfsﬂ;lgfciigrou/ﬁ £41007¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ];tilfsﬂ;lgfciigrou/ﬁ £41007¢
HWroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos JJIeKTPOHHBIE HUcnonb3oB
Ne aTra nudposLie aHue
Tema ypoka KonrTpoabubie IIpakTuuyeckue A op
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIe = 000pyI0BaH
padoThI padoThI
pecypchl ud «Touka
Pocta».
®uznka — HaykKa o MpUpoIe. bu6mmoreka [IOK
1 Hayunbie MeTo1bI MO3HAHUSA 1 https://m.edsoo.ru/ffo
OKpY>Karollero Mupa c32e2
Pois 1 MecTo du3uku B
OPMHPOBaHUH
dopmip . . bu6mmoreka [IOK
COBPEMEHHOM Hay4yHOM
2 A THHEL MDA B 1 https://m.edsoo.ru/ff0
p pa, c33¢6
MPAaKTUYECKOU JeATEIbHOCTH
monen
MexaHn4eckoe JBHKEHUE.
OTHOCUTENBHOCTh bu6mmorexa [IOK
3 MEXaHUYECKOTO JIBUKECHHUS. 1 https://m.edsoo.ru/ff0
[Iepemenienue, CKOpOCTb, ¢3508
YCKOpEHHUE
bu6mmoreka [JOK
PaBHOMepHOE
4 AMONHHEHHOE TBIbKEHIE 1 https://m.edsoo.ru/ff0
pAMOI s c3620
bu6mmorexa [{OK
PaBHOyCKOpEeHHOE
5 . 1 https://m.edsoo.ru/ff0
pAMOI s c372¢
6 CB00OHOE TaIEHHUE. 1 bubmuoreka [JOK [udposas
YckopeHnue cBOOOTHOTO https://m.edsoo.ru/ff0 = maGoparopu



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

HajcHus

c39cc

KpuBonuneiinoe 1BUXEHHUE.

bubmuoreka [JOK

7 JIBr>KeHne MaTeprualbHOU https://m.edsoo.ru/ff0
TOYKH IO OKPYKHOCTH c3ada
[IpuHIKIT OTHOCUTEIIBHOCTH
bubmuoreka [JOK
lNanunes. MuepunanbHbie
8 . https://m.edsoo.ru/ffo
cucTeMbl oTcueTa. [lepBbiii
c3be8
3akoH HeroToHa
Macca tena. Cuna. [Ipuniun
. bubmuoreka [JOK
cyrnepno3unuu cui. Bropoit
9 https://m.edsoo.ru/ff0
3akoH HprotoHa mis
. c3be8
MaTepuaIbHOW TOYKU
Tpertnii 3axodH HeroToHa Juid Bubmzorexa LIOK
10 P https://m.edsoo.ru/ff0
MaTepUaIbHBIX TOUEK
c3be8
3aKOH BCEMUPHOTO
bu6mmoreka [JOK
Tsarorenns. Cuiia TSHKECTH.
11 H https://m.edsoo.ru/ff0
epBasi KOCMUYECKast ¢3d00
CKOPOCTH B—
Cuna ynpyroctu. 3akoH bubmorexa [JOK
12 I B ' https://m.edsoo.ru/ff0
yka. Bec tena 3018
Cuna tpenus. Koapduunent
Tpenus. Cuiia bubnuorexa [IOK
13 COTIPOTHBIICHUS TIPH https://m.edsoo.ru/ff0
NBIDKECHUH TENa B JKUIKOCTH c3f76
WU Ta3e
14 IToctynarensHoe u bubnuorexa [IOK

BpalaTeIbHOE JTBUKCHUE

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

a0COFOTHO TBEPIOTO Tea.
MowmenT cuibl. [11edo cuibl.
VYcnoBust paBHOBECHS
TBEPJIOTO TENa

c41a6

15

16

17

18

NMnynsc maTepuabHON
TOYKHU, CUCTEMBI
MaTepUaIbHBIX TOYEK.
Wmnynbce cuibl. 3akoH
COXPAHEHHUS UMITYJIbCA.
PeaktuBHOE ABMKEHNE

PaboTta u MOIITHOCTH CHITBIL.
Kunernueckas sHeprust
MaTepUaAIbHOW TOYKH.
Teopema 06 usmeHeHuu
KUHETHYECKOW DHEPTUU

[TorenimanpHas 3HEPTHSL.
[loTeHuunanpHas sHEpPTrUst
ynpyro nehopMUpOBaHHON
npyxxunbl. [loTeHmansHas
SHEPrus Tena BOIU3H
MOBEPXHOCTH 3E€MJIU

IloTeHunanbHbIE U
HENOTEHLINAIbHBIE CUIIBI.
CBs3b paboThI
HENOTEHLNAIbHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpAHEHUS MEXAHUYECKOU
SHEPIUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c43d6

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c4502

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
c46la

bu6mmorexa [{OK
https://m.edsoo.ru/ff0
c478c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

19

20

21

Jlaboparopnas pabota
«MccnemoBanue CBsI3u
pabOThI CUJIBI C K3MEHEHHEM
MEXaHHYECKOM SHEPTUH Telia
Ha [IPUMEPE PaCTHKCHHS
PE3UHOBOTO KI'yTa»

KonTponbnas pabota mo
teMe «Kunemaruka.
JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKOM
Teopuu. bpoyHoBckoe
nskenue. nddysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c4b74

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c4dc?

Undposasn
nabopatopus

22

XapakTtep ABUKEHUSA U
B3aNMOJECHCTBHS YaCTHI]
BelecTBa. Moaenu cTpoeHus
ra3oB, JKMJIKOCTEU U TBEPIBIX
Tel

23

Macca monekyn. Konuuectso
BenrecTna. IlocTosHnas
ABoraapo

24

TenmoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [kama
temneparyp Llenbcus

Hudposas
naboparopu
s

25

WUneansueiii raz B MKT.
OcnHoBHoe ypaBHenne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cafde



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde

AOcommoTHas Temreparypa
Kak Mepa cpeliHei
KHUHETUYECKOU SHEPTUN

bubmuorexa [JOK

26 BIDKEHUS MOJIEKYT https://m.edsoo.ru/ff0
' c5lle
YpaBHenue Menpeneena-
Knaneiipona
97 3akoH JlanbToHa. ['a30BbIe
3aKOHBI
Jlaboparopuas pabota Umndposas
«HccnenoBanne naboparopus
28 3aBUCHMOCTH MEXKITY
rapamMeTpamMH COCTOSTHHSI
Pa3peKEHHOTO Ta3ay»
N3omporeccsl B uaeanrbHOM bub6nuorexa [IOK
29 ra3e 1 ux rpaguieckoe https://m.edsoo.ru/ff0
MPEICTABIICHUE c570e
BuyTpenHss sHeprus
TEPMOJIUHAMUYECKOMN
CHCTEMBI U CTIOCOOHI e€
n3MmeHenus. KoauuectBo bubmorexa [IOK
30 TeILIOTH U paGoTa. https://m.edsoo.ru/ff0
€5952
BHyTpeHHss sHEpTUs
0JTHOATOMHOTO HJI€aJIbHOTO
rasza
bu6mmorexa [{OK
31 Bunel temnonepenaun https://m.edsoo.ru/ff0
€5c36
39 V nenpHas TEINIOEMKOCTE bubmuoreka [JOK

Benrectsa. KoauuecTso

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

TEIUIOTHI MIPH TEIUIONEepeaaye.
AnabaTHBIN MpoIecc

c5c36

[TepBblii 3aK0H

bu6mmoreka [JOK

33 TEPMOJIMHAMHKH U €TO0 https://m.edsoo.ru/ff0
[PUMEHEHUE K U30IPOLIECCAM coefc
HeobOpatumocTh nporieccoB B bubnmoreka [JOK

34 npupojie. Bropoii 3akoH https://m.edsoo.ru/ff0
TEPMOANHAMHUKH 6230

. bubmuoreka [JOK
IT KII

35 pHHHH{I Acticraust 1 K https://m.edsoo.ru/ffQ

TETJIOBON MAIIUHBI
c600a

36 uxn Kapuo u ero KI1/{

37 DKOJOTHYECKHE MTPOOIEMbI
TETIOPHEPTETHUKH
O6o06maromuit ypok bubmmorexa [JOK

38 «MonexynspHas pU3uKa. https://m.edsoo.ru/ff0
OCHOBBI TEpPMOJUHAMUKH» 6938
KonTponbHas padota no
teme «MoutekyisipHas bubmorexa HOK

39 ey P https://m.eds00.ru/ffo
¢uzuka. OCHOBBI 6350
TEPMOTUHAMUKI
[TapooOpazoBanue u bubnuorexa [IOK

40 KoHeHcanwus. Vicnapenue u https://m.edsoo.ru/ff0
KHUIIEHUE c63b6
AOGcomtoTHas 1 bubmuoreka [JOK

41 OTHOCHUTEJbHAS BIAKHOCTh https://m.edsoo.ru/ff0
Bo3ayxa. HacelenHnslit map c64d8

42 TBépnoe Teno. bubmuorexa [IOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

Kpucramnungeckue u
amopdHsbIe Tena.
AHM30TPONHUS CBONCTB
Kkpuctaios. XKuakue
kpuctaibl. CoBpeMEeHHbIE
MaTepuaibl

IInaBnenue n
KpucTajum3amus. Y AejabHas

https://m.edsoo.ru/ff0
€650

bubmuoreka [JOK

43 https://m.edsoo.ru/ffo
TEIUI0TA TIaBJICHHUS.
c6708
Cybnumarnus
bubmuoreka [JOK
YpaBHEHHE TEIIOBOTO
44 5 https://m.edsoo.ru/ff0
anarca C6820
DneKkTpu3aius Tel. bu6mmoreka [JOK
45 DnekTpuyeckuii 3apsia. [[Ba https://m.edsoo.ru/ff0
BHJIa DJICKTPUYECKUX 3aPsI0B cébcc
[TpoBOAHMKY, TUINEKTPUKU U
H(E)J'I OBOJHUKH 3aK(l:))H bubmaorexa IJOK
46 cox y:IfGHI/IH R eK' ECKOro https://m.edsoo.ru/ff0
p HIeKTP cébcc
3apsna
B3anmoneiicTere 3apsioB. bubmuorexa [JOK
47 3akoH Kynona. Todyeunslii https://m.edsoo.ru/ff0
BJIEKTPUYECKUN 3apsiT cbced
HanpsxénaocTs
JIEKTPUYECKOTO T1OJIA. bubnnoreka [JOK
48 [TpuHuMn cynepnosunuun https://m.edsoo.ru/ff0
AJIEKTPUYECKHUX TOJIEH. c6df2
JIvHuM HANPSHYKEHHOCTH
49 PaGora cun bubnmoreka [JOK



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

3JEKTPOCTATUYECKOTO MOJISI.
ITorennuan. PasHocTb
MMOTEHI[AAIOB

https://m.edsoo.ru/ff0
¢6f00

50

[IpoBOIHMKY M AUDIIEKTPUKHU
B JJIEKTPOCTATUYECKOM IIOJIE.
Jusnexrpudeckas
IIPOHULIAEMOCTh

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c7018

51

52

53

DNEeKTPOEMKOCTb.
Konpnencarop

DNeKTPOEMKOCTb IMIIOCKOTO
KOH/IeHcaTopa. DHeprus
3apsKEHHOT0 KOHAEHCATopa
JlaGopatopHnas pabora

"N3mepenue 31eKTpOEMKOCTH
KOHJeHcaropa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c7126

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c72c0

Uundposan
nabopartopus

54

55

[TpunIIMTT NEHCTBUS U
IIPUMEHEHNE KOHEHCATOPOB,
KOIMPOBAJIBHOTO anmnapara,
CTPYWHOTO IPUHTEPA.
DnekTpocTaTudecKas
3aIuTa. 3a3eMJIeHue
AIEKTPOPUOOPOB

DIEKTPUUYECKH TOK,
YCJIOBUS €r0 CYIIECTBOBAHUS.
ITocTosuubIi TOK. CHia ToKa.
Hamnpsixenne.
Conporusnenue. 3akon Oma
JUISl y9acTKa LEenu



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

56

57

ITocnepoBarenpHOE,
napajielIbHOe, CMEIIaHHOE
COCIMHEHUE MPOBOIHUKOB.
JlaGopaTopHas pabora
«M3y4yeHue cMenanHoro
COCITUHEHUS PE3UCTOPOBY

Pabora 1 MoIIHOCTH

3JIEKTPUYECKOI0 TOKA. 3aKOH
[xoynsa-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0
C74f0

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c7838

Undposasn
nabopatopun

Hudposas
nabopaTopu

s

58

59

60

3akon OMa 11 MOJTHOM
(3aMKHYTOM) 2JIEKTPUUECKOM
uenu. Kopotkoe 3aMbikanue.
Jlaboparopnas pabota
«H3mepenne 3/1C ncrtounuka
TOKa U €ro BHYTPEHHETO
COITPOTHBIICHUS»

DneKTpOHHas IPOBOJANMOCTD
TBEPABIX METAJIOB.
3aBUCUMOCTB COITPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXIpoBOIMMOCTh
DNEeKTpUYECKU TOK B

BakyyMme. CBoiicTBa
ANEKTPOHHBIX MMYYKOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c7ae0

Undposan
nabopartopus

61

[TonynpoBoiHUKH, X
coOCTBEHHAas U MpUMeCcHast
npoBoauMocTs. CBOMCTBa
p—n-nepexona.
[TonynpoBOHUKOBBIE

bubnmnoreka [JOK
https://m.edsoo.ru/ff0
c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

npubopHI

DJIEKTPUUYECKUHN TOK B
pacTBopax u pacrjiaBax

bu6mmoreka [JOK

62 AEKTPOJIUTOB. https://m.edsoo.ru/ff0
DNeKTpoNUTHYECKast c82ba
JTUccoIanus. DIEeKTPOInu3
DJIEKTPUUYECKUH TOK B ra3ax.

CamMOCTOSTeTbHBINA U bubmmorexa LIOK

63 N https://m.edsoo.ru/ff0
HECaMOCTOSITEILHBIN pa3ps/l. c84ae
Monnus. [Tnazma
DnexTpuueckue mprudopsl U
YCTPOMCTBA U UX bubmmorexa [IOK

64 MPAKTUYECKOE MTPUMEHEHHE. https://m.edsoo.ru/ff0
[IpaBuna TexHUKH c86fc
0€30MacHOCTH

. bu6mmoreka [JOK

65 336;)6611(1;&}:HIHH YPox https://m.edsoo.ru/ff0

POIMHAMUKA) c88be
KonTponbnas pabota mo
TeMe «DJIEKTPOCTATUKA. bubnuorexa [JOK

66 ITocTOSHHBIN NEKTPUYECKUI https://m.edsoo.ru/ff0
TOK. TOKHM B pa3inu4HbIX c8a8a
cpenax»

PesepBHbIii yPOK. bubnnoreka [JOK

67 KonrtponsHas pabora no https://m.edsoo.ru/ff0
Teme "DnekTpoarHamMuKa' c8c56
PesepBHBIii ypoK. bubnmoreka [JOK

68 O6o06maromuii ypok 1mo https://m.edsoo.ru/ff0

TemaM 10 xiacca

c8f6e



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68



11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE HCII0JIB30BA
Ne Hara uudgposbie HHUE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpa3oBaTelbHbIE 00opynoBaH
padoThI padoThI
pecypcebl uf « Touka
Pocra».
[TocTostHHBIE MATHUTHI U X
B3auMoOcicTBUE. MarHUTHOE bubnnoreka IIOK
noje. Bektop MarHuTHON 1 https://m.edso0.ru/ff0
MHAYKIMU. JIuHnmn c9778
MarHuTHON MHIYKIIMH
MarunuTtHoe 1nosie
bubnnoreka IIOK
MIPOBOJIHUKA C TOKOM. OIBIT
y 1 https://m.edsoo.ru/ff0
Opcrena. Bzanmonelicteue cosfe
MIPOBOJIHUKOB C TOKOM
JlabopaTopHas paboTta bubnuoreka LIOK Hudposas
«M3yyeHre MarHuTHOTO MOJIs 1 1 https://m.edsoo.ru/ff0 = 1aGopatopu
KaTYLIKU C TOKOM» c98fe P
JleficTBHE MarHUTHOTO TOJIA Hudposas
Ha MIPOBOJIHUK C TOKOM. Cuiia nabopaTopu
bu6nuorexa [IOK
Awmmepa. JlabopartopHas S
1 1 https://m.edsoo.ru/ff0
pabota «MccnenoBanue
. c9ac0
JENUCTBUSI IOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBuE MarHUTHOTO TOJISI
Ha JBUXKYILYIOCS bu6muoreka [JOK
3apshKeHHYIo yactuny. Cuia 1 https://m.edso0.ru/ff0

Jlopenna. Pabota cuibl
Jlopenua

c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

10

11

DneKTpoMarHuTHas
uHaykus. [ToTok BekTopa
MarHuTHON uHAYyKIuu. I/(C
WHAYKIUU. 3aKOH
3JIEKTPOMArHUTHOM
nHaykiuu Gapanes
Jlaboparopnas pabota
«HccnenoBanue SBICHUS
3JICKTPOMArHUTHOM
WUHIYKIA)
NuaykTuBHOCTS. SIBIICHUE
camonHykuuu. J1C
CaMOUHIYKIMH. DHEPIHsl
MarHUTHOTO TOJI KaTyLIKH C
TOKOM. DJIEKTPOMAarHuTHOE
oJie

TexHnueckue ycTpoucTsa u
UX IIPUMEHEHUE: TIOCTOSTHHBIE
Mar"MThl, dJIEKTPOMAarHmThI,
JJIEKTPOJIBUIaTEND,
YCKOPHUTENH 3JIEMEHTAPHBIX
4aCTHUL, THAYKIIMOHHAS M1€Yb
O6o0maromuit ypox
«MarsHutHoOe 1oe.
OneKTpOMarHuTHasI
WHIYKIHS

KonrtponsHas pabora no
TeMe «MarauTHoe 1nozse.
DneKTpOMarHuTHasI

Hudposas

bubnnoreka IIOK
nabopaTopu

https://m.edsoo.ru/ff0
cal50

Hudposas

nabopaTopu
bubnnoreka IIOK

https://m.edsoo.ru/ff0
ca600

but6mmoreka [IOK
https://m.edsoo.ru/ff0
cab82

but6mmoreka [IOK
https://m.edsoo.ru/ff0
cad58



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58

WHIYKIUSD)

12

CB0oOOJHBIE MEXaHUYECKUE
koseOaHus. ['apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
caf06

13

JlaGoparopHnas pabora
«HccnenoBanue
3aBUCUMOCTH TIEPHOJIa
MaJbIX KoJebaHuil rpy3a Ha
HUTHU OT JJIUHBI HUTH U
Macchl Tpy3a»

Hudposas
naboparopu
st

14

15

16

KonebarenbHblil KOHTYD.
CBoOoHbBIE
AJIEKTPOMATrHUTHBIC
KoJe0aHus B UIeaIbHOM
KoJe0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MeXaHUYECKUMH U
ANEKTPOMArHUTHBIMH
KOJe0aHUsIMU

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHUH B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpE

[IpencraBnenue o
3aTyXaImuX KOJIeOaHHSIX.
BriHyX1€HHBIE
MEXaHHYECKUEe KOoeOaHusl.

bubmmorexa [JOK
https://m.edsoo.ru/ff0
cb820

but6mmoreka [IOK
https://m.edsoo.ru/ff0
cb9c4

but6mmoreka [IOK
https://m.edsoo.ru/ff0
cbb86



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86

Pesonanc. BeinyxaeHHbIe
3JIEKTPOMarHuTHbIE
KoseOaHus

17

18

IlepeMeHHBIN TOK.
CunyconaanbHbIN
MEpEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA.
AMIUTUTYAHOE U
JEHCTBYIOIIEE 3HAUCHUE
CUJIBI TOKA U HAIIPSKEHUS
Tpauchopmarop.
[IpouzBoacTBo, nepenaya u
noTpebiieHue NEKTPHUUECKON
SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
chd34

19

Y CTpOoUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEpATOpa
[IEPEMEHHOI0 TOKA, JIMHUM
JJIEKTpoIepesay

bubmmorexa [JOK
https://m.edsoo.ru/ff0
cc324

20

21

DKOJOTrH4eCKHe PUCKU TpU
MIPOU3BOJICTBE
anekTpo3neprun. Kynerypa
HCTIOJIb30BAHUS
3IEKTPOIHEPTUH B
MMOBCEIHEBHOM KU3HU
Mexann4deckre BOJHBI,
YCIIOBHSI paclipOCTPaHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHuUs U JTMHA

bu6mmotexa [IOK
https://m.edsoo.ru/ff0
ccab4



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

BoJHBIL. [lonepeunsie u
IIPOJIOJILHBIE BOJIHBI
3ByK. CKOpOCTH 3BYKa. bubnnoreka HOK
I'poMkocTh 3ByKa. BeicoTa 1 https://m.edsoo.ru/ff0
ToHa. TeMOp 3ByKa cccOc
DNEeKTPOMarHUTHHIE BOJHBI,
. bu6nuoreka [IOK
UX CBOWCTBA U CKOPOCTb.
1 https://m.edsoo.ru/ff0
[IIxana 3meKTpOMarHuTHBIX
ccfe0
BOJIH
[TpuHIMIIBI paTUOCBSI3U U
TeneBuaeHus. Pazpurue 1
CPEICTB CBSI3HU.
Papunonokanus
KontponbHas padota bubmorexa HOK
1 1 https://m.edsoo.ru/ff0
«Konebanus 1 BOJTHBI»
cc6f8
[IpssMmonuHeiHOE
pacrpocTpaHEeHUe CBETa B bubnmnorexka HOK
OJIHOPOJIHOM CpeJie. 1 https://m.edsoo0.ru/ff0
TodeuHBIM HCTOUHUK CBETA. cd350
JIyud cBera
OTtpakeHne cBeTa. 3aKOHBI
bu6nuoreka [IOK
OTpPa)KE€HUs CBETA.
oCThoCHIE H306DAKCHII B 1 https://m.edsoo.ru/ff0
p p cd4e0
IIJIOCKOM 3€epKalie
[Ipenomnenne ceera. [lonHoe
bu6nuorexa [IOK
BHYTpPEHHEE OTpa’KEeHUE.
. 1 https://m.edso0.ru/ff0
[IpenenbHbIN Yoy MOJIHOTO cd7f6
BHYTPEHHETO OTPAKEHUS



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6

Jlaboparopnas pabota Bu6nunoreka LIOK Hudposas
29 «M3mepenune mokaszarens https://m.edsoo.ru/ff0 = 1aGopatopu
IIPEJIOMJIEHUSA CTEKIIa» cd67a s
JInnssl. IlocTpoenue
. bu6nmmoreka [IOK
M300pakeHMi B JIMH3E.
30 DODMYIA TOHKOM SHHALL https://m.edsoo.ru/ff0
pMYy. : cddle
YBenuueHue JIUH3bI
Jlaboparopuas pabota Hudporas
31 «HccrnenoBanue CBOWCTB nabopaTopu
M300paXKEHUH B TUH3AX) o
Hucnepcus cBera. CroxxHbIN Hudposas
cocraB Oenoro cera. L[Ber. naboparopu
32 Jlaboparopuas pabora o
«Habmronenue qucnepcuu
CBETa»
WnTepdepenys ceera. bubnmnorexka HOK
33 Hudpaxius ceera. https://m.edsoo.ru/ff0
Hudpakiuronnas pemeTka ced22
bubnuoreka [IOK
[TonepedyHOCTH CBETOBBIX
34 o TonspaaliL cBeTa https://m.edsoo.ru/ff0
’ prsatl cf02e
OnTuueckue npudoOpsl U
35 YCTPOMCTBA U yCIOBUS UX
0€301acHOTO NMPUMEHEHUS
I'paHUIBI TPUMEHHUMOCTH
. bu6nuoreka [IOK
KJTACCUYECKON MEXaHUKH.
36 . https://m.edsoo.ru/ff0
[ToctynaTel cnenuaibHOM cf862
TEOPUU OTHOCUTEILHOCTH
37 OTHOCHTEIHHOCTH but6mmoreka [IOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862

OJIHOBPEMEHHOCTH.
3aMeiJIeHre BPEMEHH U
COKpAIIICHHUE JITTUHBI

https://m.edsoo.ru/ff0
cfad2

DHeprus U UMITYJbC

SJIATUBUCTCKOM YaCTHIIBI bubmorexa [JOK
38 P . https://m.edsoo.ru/ff0
CBs13b Macchl € 3HEpruen u ofc68
HUMITYJICOM. DHEPrHsl MOKOs
KonTponbhas padota
«Ontuka. OCHOBBI bubmorexa [JOK
39 T https://m.edsoo.ru/ff0
CTeUATBHON TEOPHH of6f0
OTHOCHUTEIIBHOCTI -
®otonsl. opmyna [Inanka. bubmorexa HOK
40 3 o https://m.edsoo.ru/ff0
HEeprus U UMIyJbC (poToHa cfel6
OTKpbITHE U HCCIIEI0OBAHUE bubnmnorexka HOK
41 ¢doroapdexra. OnbiTer A. T https://m.edsoo.ru/ff0
CroieToBa cffc4
3akoHbl poTorPdexTa.
¢ V(I)(b . bubmuoreka [JOK
VYpaBHeHue DWHIITENHA IS
42 https://m.edsoo.ru/ff0
dotorddekra. «Kpachas 40156
rpanuna» Gotorddexra
JHaBnenue ceera. Onwithl I1. bubnmoreka [JOK
43 H. JlebeneBa. Xumuueckoe https://m.edsoo.ru/ff0
JICHCTBUE CBETa d04a6
TexHnueckue ycTponcTsa u
MPaKTHYECKOEe TIPUMEHEHHE!
44 dhoTosmeMeHT, GOTOIATUHK,

coJIHe4yHas Oarapes,
CBETOANO



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

Pemenue 3agau mo reme bubmuorexa [JOK
45 «DNeMEeHThI KBaHTOBOM https://m.edsoo.ru/ff0
ONTHKH» do302
Mogens aroma ToMcoHa.
OmnbiThl Pesepdopaa mo bubmmorexa LTOK
46 PACCEAHMIO 0-4ACTHLL https://m.edsoo.ru/ff0
do9la
[TnanerapHas Mojenb aToma
bubnnoreka IIOK
47 [Toctynarsr bopa https://m.edsoo.ru/ff0
dOafa
W3nyuenue u nornouieHue
(hOTOHOB MpH Tepexoe bubnuorexa [HOK
48 aToOMa C OJTHOTO YPOBHS https://m.edsoo.ru/ff0
SHEpPruu Ha Ipyrou. Buasl dOafa
CIICKTPOB
BonHoBBIE CBOMCTBA YACTHII.
Bounsl ne bporis. bubmuorexa [JOK
49 KopryckymnsipHO-BOTHOBO# https://m.edsoo.ru/ff0
nyanu3Mm. CIIOHTaHHOE U dOca8
BBIHYXXJICHHOE M3 TyUCHHE
OTtkpbiTHE
PaanoakTUBHOCTU. OMBITHI bu6nuoreka [IOK
50 Pesepdopaa o https://m.edsoo.ru/ff0
OIpE/IENEHHIO COCTaBA dofd2
PaIMOAKTUBHOTO U3TyUCHUS
CaoiictBa anba-, 6era-,
51 ramMMma-u3rydeHus. Biusaue

PaZOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBbI



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

52

53

54

OTKpbITHE IPOTOHA U
HerTpona. M3oromel. Anbda-
pacnaia. DIeKTPOHHbBINA U
MO3UTPOHHBIN OeTa-pacmal.
lN'amma-uznydenue

OHeprus CBA3U HYKJIOHOB B
anpe. SnepHble peakiyu.

S nepHslii peaxkTop.
[Ipob6nemsbl, epcreKTUBEI,
9KOJIOTMYECKHUE aCIIEKTBI
SIIEPHOM YHEPTETUKH

DneMeHTapHbIe YaCTULIBI.
OTKpbITHE TO3UTPOHA.
MeTtoap1 HaONMIOIEHUS U
pPErucTpalny 3JI€MEHTAPHBIX
yactul. Kpyrisii cron
«DyH1aMEHTaIIbHBIE
B3anmMoaercTBUA. EMMHCTBO
(bU3UYIECKOI KapTUHBI MUPa»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0
d1162

bubnnoreka IIOK
https://m.edsoo.ru/ff0
d1356

bu6mmoteka [IOK
https://m.edsoo.ru/ff0
d0e38

55

Bup 3B&3mHOrO Heba.
Co3sBe3nus, apKue 3BE3/bI,
IUTAHETHI, UX BUIUMOE
nemwxkenne. CoiHeuHnas
cHucTeMa

56

Comnnaue. ConHeunast
aKTHUBHOCTb. ICTOUYHHUK
sHeprun CoJiHIIa U 3BE3]T

S7

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3]IbI



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

58

59

60

rJIaBHOM
IOCJIENOBATEIHLHOCTH.
BuyTtpennee ctpoeHue 3BE3 .
CoBpemMeHHbIE
MPEACTABICHUS O
MIPOUCXOXKICHUU U
spomonuu ColHIa U 3BE3]

Mnineunsiii [lyTe — Hama
I'amaktuka. [Tonoxxenue u
nerokeHue CoJiHila B
lanakTuxke. I'amakTuky.
UYeEpHble ABIPHI B s11pax
rajakTUK

Bcenennas. Paszoeranue
ranaktuk. Teopus bosbiioro
B3pbIBa. PennkToBOE
n3nydyeHHne. MeTtarajiakTuka

Heperennsie npo0iaembl
aCTPOHOMUU

61

KonTponbnas padora
«ONEeMEHTBI aCTPOHOMHH U 1
acTpo(U3UKI»

62

O606maromuit ypok. Poib

(U3HUKN U aCTPOHOMUH B
SKOHOMHYECKOH,

TEXHOJIOTHYSCKOM, 1
COILIMAJIbHOM U 3THYECKOM

chepax AeITenTbHOCTH

YyejoBeKa




63

O6o06maromuit ypok. Pois u
MecTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOW HayYHOH
KapTUHE MHpa

64

O6o6maromuit ypok. Pomib
¢busnveckoit Teopuu B
hopMupoBaHUHN
IpeACTaBICHUH O
¢bu3nuecKoii kKapTuHe MUpa

65

Ob6o06maromuii ypox. Mecto
¢bu3nIecKoil KapTUHBI MHUpPa B
001IeM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEICTaBICHUI O IPHPOAE

66

PesepBHbIil ypok. MarautHoe
rosie. DJIeKTPOMarHuTHas

HUHIAYKIOUA

Hudposas
naboparopu

s

67

68

PesepBHblii ypok. OnTuka.
OCHOBBI CrIEIMATILHOM
TEOPUU OTHOCUTEIbHOCTH

Pesepnblii ypok. KBanroBas
(busuKa. DIeMEHTHI
aCTPOHOMUU U acTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

68

but6mmoreka [IOK
https://m.edsoo.ru/ff0
d1784



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




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

» Gdusuka, 10 kimace/ Msikumes I'.51., byxosues b.b., Corckuit H.H. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocemenue»

» ®msuka, 11 xrace/ Msakumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakiueit [TapdpentreBoii H.A., AktinonepHoe oomecTBo «M31aTenscTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Metoauueckoe nocobue k ypokam pusuku 10-11 kinaccst Msikuies I, .

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

DNEeKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI 1O (DU3UKE

Haszpanue caiita Aapec caiita AHHOTaIus

Poccutiickuii 061eo06pasoBatenbHbIid mopTan http://experiment.edu.ru
HNudpopmanusa 0060 Bcex BUgax 00pa3oBaTeIbHON MPOIYKIIUU U YCIIYT,
HOPMATHUBHBIX JOKYMEHTAaX (BKJItOUas O0(UIUATbHbBIE TEKCThI), COOBITHIX
o0pa3oBaTeIbLHON KU3HHU.

Enunas kosuteknus nudpoBsix 00pa3oBarebHBIX pecypcos http://school-



collection.edu.ru

B Konnekuuu npeacraBieHbl HAO0PHI HUPPOBBIX PECypCcOB K O0IBIIOMY
KOJIMYECTBY Y4€OHUKOB, pEKOMEHI0BaHHbIX MuHoOpHayku PD k
UCII0JIb30BAHUIO B 1IKoJax Poccuu, MHHOBAIIMOHHBIE Y4€OHO-METOIMYECKHE
pa3paboTKu, pa3HOOOpa3HbIe TEMATHUECKHUE U TIPEIMETHBIC KOJIEKIIUH, a TAKKE
JIpyrue y4yeOHbIe, KyJIbTYPHO-TIPOCBETUTEIIBCKUE U MMO3HABATEIIbHBIC MaTEPHUAIIbI.
denepanbHBIN EHTP WHOOPMAITMOHHO-00pa3oBaTeIbHBIX pecypcoB (PLINOP)
http://fcior.edu.ru

Caiit ®IIUOP obecrieunBaeT KaTaJoru3aIyio JIEKTPOHHBIX 00pa30BaTEIbHBIX
PECypCcoB pa3IUYHOIO TUIIA 32 CUET UCIOJIb30BAHUS €AMHOM HH(POPMAITMOHHOM
MOJICNTA METaJaHHbIX, OCHOBaHHOU Ha cTtaHaapte LOM.

Caiit n1s npenogaBaTeneil PU3NKM, ydaluxcs U UX poauTeNen
http://www.fizika.ru

Ceroanst caiit — 310 6011ee 2000 Paitnos: yueOHUKH, TaOOpaTOPHBIE U
KOHTPOJIbHBIE paOOThI, TECTHI, (DaKyJTTATUB U MHOTOE€-MHOT'O€ JIPYTOE.
College.ru: ®usuxka http://college.ru/fizika/

Bbl MOkeTe MOCMOTPETh B OTKPHITOM JIOCTYIIE YU€OHUK, BKIIOUEHHBIN B KypC
"OtkpoiTas Ouzuka" (YUYEBHUK), nopaboTaTh ¢ MHTEpaKTUBHBIMU Java-
anmeramu 1o ¢pusuke (MOJEJIN), orBetuts Ha Bonpockl (TECTHI). Paznen
OU3NKA 8 UHTEPHETE coaepxut 0630p MHTEPHET-PECYPCOB 10 (hPU3HUKE.
Oxkcnpecc-tectsl EI'D, ctatbu 1 HOBocTH 0 EI'D .

["azera «®usuka» http://fiz.1september.ru



["azeta «®u3uka» u3gareabckoro aoma llepsoe ceHTAOps.

®denepanpHas 3a04Hast HU3MKO-TEXHUYECKAS 1IKoJa Tpr MOCKOBCKOM (hU3HKO-
TEXHHYECKOM HHCTUTYTE http://www.school.mipt.ru

O3DTII paboraer B TecHOM TBOpueckoM coTpyauundectse ¢ MOTU u npyrumu
o0pa3oBaTeIbHBIMHU YUPESKICHUIMH PO, peanu3ys nporpaMmy HEMPEPHIBHOTO
oOpa30BaHus B MENH "TIIKOJIA — YUIPEKIECHUE JOBY30BCKOTO JOMOTHUTEIIBHOTO
oOpa3oBanusi — By3'.

Hayuno-nonymnsipusiii pusnko-mMaremaruueckuii sxypHai "Ksant" (Apxus
HoMmepoB) http://kvant.mccme.ru/

[IepBb1ii B MUpE HAYUYHBIN )KYPHAII IS LIKOJIBHUKOB, PACCUMTAHHBIN Ha
MAaCCOBOI'O YMTATEIIA.

[Topran ecrecTBeHHBIX Hayk: Pusnka http://www.e-science.ru/physics
I'nmaBnas 3anava paznena ®U3MKA - o0ObeqUHUTS JIOACH HHTEPECYIOIUXCS
GbU3UKOIN U MPEIOCTABUTh YMTATEIISIM MAaTepUaibl IO TEOPETUIECKON (PU3HKE.
Beenenune B nanorexunosoruu http://nano-edu.ulsu.ru

Cdepa HaHOTEXHOJIOTHH CYMTAETCS BO BCEM MUPE KIIFOUEBOM TEMOM IS
texHosoruit XX| Beka.

NznatensctBo BUHOM. JlabopaTtopus 3uanwuii. http://metodist.lbz.ru/

CaiiT MmeToan4ecKkoi ciykO0bl U31aTEIHCTBA OCYIIECTBISIET 0OPATHYIO CBSI3b C
YUUTEIAMU, CETEBYIO KOHCYJIBTAIMOHHYIO MOJICPKKY MEAAroroB KaKk CHUIaMu
aBTOpOB Bcex Y MK, tak u merogucramu nsgarensctBa. Ha caiire

GYHKIIMOHUPYIOT aBTOPCKHE MacTepckue padpadoTunkoB Y MK, B pamkax



KOTOPBIX MPETaraloTcsi METOUYECKAE MaTepUabl aBTOPOB, (POPYMBI €
YUUTEISIMU, TOTIOJTHUTEIbHBIC 3JIEKTPOHHbIE IPUIIOKEHHS] B CBOOOTHOM JIOCTYTIE
JUJISL BCEX YUMTENEH, a TAKKE JIEKTOPUU T10 PA3JIUYHBIM HAIIPABICHUSIM
uH(popMaTH3alUKA 00pa30BaHUs U OpraHU3alUUd 00YUYEHUSI B OKPHITON
uH(GOPMAIIMOHHOH Cpejie.

3AHUMATEJIbHA A ®1U31KA B BOITPOCAX U OTBETAX
http://elkin52.narod.ru/

CrpaHuIlbl cailTa yYUTENIA-METOIUCTA, 3aCTyKeHHOro yunrteiia PO Bukropa
NBanoBuua EnbkrHa OyKBagbHO MPOHU3AHBI AIKCIIEPUMEHTOM —
JIEMOHCTPALIMOHHBIM B (PPOHTAIBHBIM, VIS JIFOOO3HATEIbHBIX, — OTIBITAMU-
dbokycamu. OOCy)/1at0TCs MPOOIEMBbI SKCIIEPUMEHTA U Teoprun. OueHb MHOTO
MaTepualia K ypokaMm B BU/IE MOJIE3HBIX HAOIIOJAEHUN U PACCYKICHUN.

KIIACCHAS ®U3UKA http://class-fizika.narod.ru/index.htm

Caitt Enensl AnekcaHIpoBHbI banuHoi, MHTEPECHBIN U JJISl YUUTENEH, U IS
YYEHHUKOB (4TO MOCMOTPETH, YEM YBJICUbCS, UTO MOYUTaTh). HeoObIuHbIC
MaTepualibl K ypokaM, B OCHOBHOM JiJisl 7-TO U 9-T0 KJ1accoB (Hanmpumep,
ONTUYECKHUE WILTIO3UN), MHOTO IOMAIIIHUX SKCIEPUMEHTAIIbHBIX 3aJaHUM.

OU3UKA B AHUMAIMAX http://physics.nad.ru/physics.htm.

JlecaTh OUeHb KPaCUBBIX aHUMAIIMI IO OCHOBHBIM pazjiesiaMm (GU3UKHA —
MEXaHHUKe, TEPMOJIUHAMUKE, ONITUKE, dJIEKTPOMarHeTU3MYy.

VY4ebHo-pa3BieKaTeIbHbIN TOPTaT 7S ACTEeH, yIuTeNen, U pOAUTEIICH.

http://nau-ra.ru/



Hudposas nadboparopust no ¢pusuke. PekoMmeHngaimu no padore ¢ HuppoBoii

naboparopuelt (BUICOPOJIUKH).
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