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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOrO0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHMWI K pe3yjbTaTaM
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHTAHHS H
KOHIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yIOMUX OCHOBHBIE
oOpa3oBareibHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOywatommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (u3HNKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTByeT TpedboBaHusim PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTam
oOyuyeHus, a TaKKe YUYUTHIBAET HEOOXOIMMOCTb pPEATU3aLUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMHM IpeaMeTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIENM M3Y4YeHUs (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro mpeamera « Pu3nkay 1o rojgam oO0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OONMX 3aKOHAX MPHUPOIbI, BHICTYyMAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir w actpoHomueid. Mcmonb3oBaHWE UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3ydyenne (Gu3MKM BHOCUT OCHOBHOW BKJaJd B (POPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BBINIOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca (usuku 1y YpOBHS CpEAHEro ooO1ero oOpa3oBaHUS
NOJIOXKEH pAX UACH, KOTOpPbIE MOXXHO paccMaTpHBaTh KakK IPUHLMIBL €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTHUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuasl U3 BCeX pa3lesoB (DU3UKH, BKIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepwan Kypca (QU3HKU
o0ObeaMHEH BOKpYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBIgeTcs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uKkn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamonaraet
3HAKOMCTBO C IIMUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs (Ppuznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TpPaHHUIAX
MPUMEHUMOCTH TEOpHil, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MPOIIECCOB).

CHCTeMHO- S TENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alldU SKCIEPUMEHTANIBHOU AESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3zoBoro ypoBHA Kypca (U3MKH — OTO HCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
paKkTUYECKUX padoT. BhlfeneHre B yKa3aHHOM MepeyHe JabopaTopHBIX padoT,
MPOBOAUMBIX JUUII KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS y4aCTHUKaMU
o0pa30BaTeNBLHOTO TIPOIlecCa HMCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm sToM  obOecrmeumBaeTcs  OBJIAJICHUE
OoOyYaromMUMHUCI YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyECTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOU MOJIEIIBbIO, TTO3BOJISIFONIME TPUMEHATh N3YYEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJEAM AJI1 CHUTyallMd HIpPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
($U3KMKHN Ha YPOBHE CpeIHEro o0LIero oOpa3oBaHusl 10JKEH U3y4aThCsl B YCIOBHSIX
IpEeIMETHOr0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1abopaToOpHOE OOOpYMOBAaHWE I BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (Qpu3uKe YUeHHYECKUX MPAKTUYECKUX padOT U JAEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYrMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMid st
UCCIICIOBAaHMSI  W3yYaeMbIX SIBICHHUA H  TPOIECCOB, OMIHUPUYECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGoparopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX HPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 00ECIeYMBAETCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TeMaTHyecKHe KOMILUIEKThI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITH IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUil.

OCHOBHBIMM LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pPa30BAHUHU SBJISIOTCSA:

e (opmupoBaHue HHTEpeca M CTpEMJIEHUS OOYy4YalOIIMXCA K HAy4HOMY
U3YYEHUIO MPUPOJbI, PA3BUTHUE HUX MHTEUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUSI U (HOPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHHEM
bu3nYeCKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMmupoBaHHE TPEACTABICHUN O poimu (U3UKK A Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHIA.

JlocTrxeHne 3TUX lene o0ecreynBaeTCsl pelieHneM CIEIyIoMMX 3ajad B

npoluecce u3ydeHus Kypca GU3NKU Ha ypOBHE CpeHEro o01ero oopa3oBaHus:



e TMpHOOpEeTEeHHWE  CUCTEMBl  3HAHUKH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAst MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsICHeHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUM B MIOBCEITHEBHOW KU3HU;

e OCBOGHHE CIOCOOOB peEIIEHUs Pa3jIUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbIO, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUecKorl MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIHSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS U TMPOBEACHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTaluu UHPOpMAaIUH,
OTpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMM NJIs1 Pa3BUTHS YMEHHUI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B HeJENI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1O (QU3MKE TMepedeHb JIaOOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpOBeNCHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUaroInXCs.

N3yuenne Marepuajia MOXKET OCYIIECTBISITBCSA HAa TAKUX 00pa30BaTEIIbHBIX
matdopmax, kak: AKmnacc, POII. O6pa3oBarenbHbie posvikd ¢ FOTYyO Tak ke
MOTYT OBITh MCIOJIb30BaHBl B KadyecTBe oOOywawmmx pecypcoB. CBsi3p ¢
YUYEHHKaMHU OCYIIECTBIsIETCS Yyepe3 BKOHTaKTe, d7IEKTPOHHBIN KypHAI.
BHeypouHasi JeSiTEIbHOCTh MO NPeAMETY COIJIACHO KAJEHIAPHOI0 IJIaHA
padoyeidi mporpaMMbl BOCHHMTAHMSI: ydacThe B IKoJbHOM Adtarne BOIII
(centsiOpb-okTsAOps), HIIK «Illar B Oymymiee» (SHBaph), B KOHKYpCax MPOEKTOB,
PUCYHKOB, IUTaKaTOB Ha (U3MYECKYI0 TeMmaTuKy ((eBpayb, amnpenb-mai),
skckypeusa B Myseit BHL] (anpenb).

TemaTnueckoe IJIaHUPOBaHUE MO (PU3MKE COCTABJIECHO C Y4eToM padouei
nporpaMmMbl BOCNHMTaHUA. BocnuTaTenabHBI MOTEHUMAT JaHHOTO Y4YeOHOTO
npeaMeTa 00ecCTeurBaeT peaju3alui0  CICAYIOMINX IEJIEBbIX MPUOPUTETOB
Bocnutanus odydaromuxcst OOO:

- rpaxaaHcKoe BocmuTaHue — (POpMUPOBAHKE POCCUNCKOMN TpaXTaHCKON



UJACHTUYHOCTH, PUHAIICKHOCTU K 00IHOCTH TpaxaaH Poccuiickoit deneparuu,
K Hapoay Poccum kak MCTOUHUKY BiacTu B Poccuiickom rocynapcTse U CyObeKTy
TBICSIYETIETHEW POCCUICKOM IOCYIapCTBEHHOCTH, YBaXKEHUS K IIpaBaM, cBOOOJaM U
00513aHHOCTSIM rpakaaHuHa Poccuu, npaBoBOM U MOJIUTUYECKON KYIbTYpHI;

- NATPUOTHYECKOE BOCIIUTAHME — BOCIHMTAHUE JIIOOBH K POJHOMY Kparo,
Ponune, cBoemy Hapony, yBaXeHHsI K IpyruM Haponam Poccum; mcropuyeckoe
npocBelieHne, (HOPMUPOBAHUE POCCUICKOTO HALMOHAJIBHOTO HCTOPUYECKOTO
CO3HAHUS, POCCUMCKON KyJIbTYPHOU HIEHTUYHOCTH;

- AYXOBHO-HPABCTBEHHOE BOCIHMTAHME — BOCIMTAaHHE HA OCHOBE
JIyXOBHO-HPAaBCTBEHHOM KYyJBTYpbl HapofoB Poccuu, TpagulMOHHBIX PpEIUTUN
HaporoB Poccuun, QopmupoBaHHe TPaAWIMOHHBIX POCCHHCKAX CEMEHHBIX
LEHHOCTEH; BOCIUTAHUE YECTHOCTH, JOOPOTHI, MUJIOCEPIUs, CIPABEIJIUBOCTH,
JPYKETI00Us U B3aMMOIIOMOLIH, YBaXKEHUS K CTApILUM, K IaMSATH MPEAKOB;

- ICTeTHYECKOe BOCIMTaHHEe — (OPMUPOBAHUE ICTETUUECKON KYJIBTYpPbI
Ha OCHOBE POCCHMCKUX TPaJULIMOHHBIX AYXOBHBIX IIEHHOCTEH, MPUOOILEHHUE K
Jy4uM o0pasiaM 0Te4€CTBEHHOTO U MUPOBOTO UCKYCCTBA;

- ¢puznyeckoe BocnuTanue, GopMHUpPOBAHUE KYJBTYPbl 310pPOBOI0
o0pa3a KM3HM M 3MOLMOHAJIBLHOIO OJ1aromosy4usi — pa3BUTHE (DU3HUECKHUX
CHOCOOHOCTEH € Y4Y€TOM BO3MOXKHOCTEW U COCTOSHUSL 370pPOBbsl, HABBIKOB
0€30I1acHOrO MOBEACHUSA B NPUPOAHON M COLHMAJIBHOU cpele, 4Ype3BbIYalHbIX
CUTYyalUsX;

- TPYAOBOE BOCIIMTAHME — BOCIIUTAHUE YBAXKEHHUS K TPYLY, TPYASIILIUMCA,
pesyapraraMm Tpyaa (CBOEro W JpYrux JIIOACH), OpUEHTalUus Ha TPYIOBYIO
NeSTENIbHOCTh, MOJdy4YeHHe npodeccud, JIUYHOCTHOE CaMOBBIPDAKEHUE B
OPOAYKTUBHOM, HPAaBCTBEHHO JOCTOMHOM TpyZle B POCCHIICKOM 0OIIecTBe,
JOCTUKEHHUE BBIJAIOIIMXCS PE3YJAbTaTOB B MPOPECCUOHATLHON 1€ATEIbHOCTH;

- IKOJIOTHYeCKOe BOCNMTAHME —  (QOPMUPOBAHHE  HKOJOTUUYECKOU
KYJABTYpbl, OTBETCTBEHHOTO, OEpEKHOT0 OTHOIICHHWS K MPHUPOAE, OKpYyKarouieh
Cpele Ha OCHOBE POCCHUMCKHX TPAJAMIMOHHBIX IYXOBHBIX LIEHHOCTEW, HABBIKOB
OXPaHbl, 3alUThI, BOCCTAHOBIICHUS IIPUPO/IBI, OKPYKAIOLIEN CPEbI;

- LEHHOCTH HAYYHOI'0 ITO3HAHUSA — BOCIIMTAaHUE CTPEMJICHUS K [IO3HAHUIO
ceds M JApYyrux JIIoAeW, NpUpoAbl W OOIIeCTBa, K TMOJYYCHUIO 3HAHUM,
KaueCTBEHHOTO 00pa30BaHUs C YUETOM JIMYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX
noTpeOHOCTEN.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 53KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue (pU3MYECKUX SIBICHUA M mpoueccoB. HaydHble rumoressl.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (DU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOPMUPOBAHWU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHajioroBble W 1U(POBBIC H3MEPUTEIbHBIE TPUOOPHI, KOMIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpEaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUKH, UX MPOCKIMU HA OCH CHUCTEMbl KOOpPAMHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBobogHOE nazeHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonuHeintHoe  aBHKeHHE. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue YyCTpPONCTBA W MPAKTUUECKOE TMPUMEHEHHUE: CIUIO0METD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenne Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii s3kcnepumenm, nabopamopuvie pabomul

N3yueHre HEpaBHOMEPHOTO ABWKEHHUS C LEIBIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJCHHBIMU TEJIOM 34
MOCIICIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeidi  3akoH  HbroToHa.
HNHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI. MaTEpUaIIbHOM TOUKHU. Tpetnit 3akoH HproTOHA 17151 MaTEpUabHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tspkectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenus). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJIbXEHUs U cuiia TpeHus nokosi. Koaduuuent tpenus.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHUE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecoMocTe. Bec Tena npu yCKOPEHHOM MTOIBEME U TTAJICHUH.

CpaBHeHUME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Y ciioBus paBHOBECHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnepoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbe MartepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIhbCA.
PeakTruBHOE IBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennuanbHas DHEPTHUS. [TorenumanbHas SHEPIUs YIIPYyro
nedbopmupoBaHHoi — npykuHbl.  [loTeHlManpHas  SHEprusi Tela  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yapyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuwl

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas pU3HKa U TEPMOTUHAMMKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KXHUIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopgens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpUM HJACaNIbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIIOBOro JBMKeHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHECHUM.

OnbeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS HACAIBHOTO Trasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY NapamMeTpaMy COCTOSIHUSI Pa3pe:KEHHOTO
rasa.

Tema 2. Ocroebl mepmoounHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJIWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh POLIECCOB B MPUPO/IE.

TennoBble  MamwmHbl.  [IpuHOUIIBI ~ J€WCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. Kod(p@uIMeHT Moie3Horo
nericTBus TemuioBod MmammHbl. [{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTHUECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOHWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JaTyYHHOM TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3mMeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Tela IpH TeIuionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEISI BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJIICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHUS COBPEMEHHBIX MaTEpPHUaloOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX apOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlECTBRA.

JleMoHcTpanusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. dnekmpocmamuxa
OnekTpu3auus Tel. OJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsAnoB. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbll AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3nekTpuueckoro mojsd. [IpuHoun



CYyNEPHO3ULIUNA AIEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
MOJISL.

PaGora cwmnm  snektpocrarmueckoro  mois.  [lotenmman.  PasHoCTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnexkrpudueckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
DIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoieiicTBUE Ha’IEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHIEHCATOPA.

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

DONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEMu.

DNEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TAapaIENbHOE, CMEIIAHHOE COCITMHEHUE TTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHoOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUja U BHYTPEHHEE CONPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma 115 OJTHOM (3aMKHYTOM) 2iiekTpuueckoi renu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJANMOCTh
noJIynpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONEeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI 1 (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTDb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBIIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

H3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienne amexTpoiusa.

MesxknpeaMeTHbIe CBS3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OoCyIIECTBIISIETCS C
y4€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAay4HbId (akT, runores3a, Qu3nmyeckas BeJIMUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BIaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4E€T TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeidb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOW XOJOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TATbBAHUKA.

11 KITIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM WHAYKUOWH. [IpyHIMO cyneprno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHuTHOM WHAYKUMH. KapTWHA JMHWKA MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTwHa 5nMHUN WHIYKIHH
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmoeicTBre NpOBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHnua, €€ MOlyJib M HalpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABHXKYILAs CUjla WHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apanes.

BuxpeBoe »ieKTpuyecKoe ToJsie. OJEKTPOJABIKYIIAs CUjla HHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS TOCTYIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBJIEGHHE CaMOMHAYKUMU. OJIEKTPOABWXKYIIAsS CHJA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKIIMYA MarHATHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHNE SIIEKTPOMArHUTHON MHAYKIIAH.

[TpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHue CaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NelCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJeOaHMU.
["apmonnyeckue konebanus. [lepuoa, vactora, amrumryga u (aza KoneOaHUU.
[IpykVHHBIN MasTHUK. MaremMaTu4eCcKul MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npyu TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaqbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarouux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii TOK. CHHYCOMIAIBHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: SIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre cBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaGnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum mocCiIenOBATENIBHOM COCAVMHEHUN PE3UCTOpPA, KATyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH MEPHOJIa MaIbIX KOJeOaHU Tpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Tpy3a.

HccnenoBanue MNEPEMEHHOIO TOKa B LENM W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HuTtepdepenius u nudpaxius MEXaHUIeCKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHon BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOspu3aius, nudpakims,
uHTepdepenus. CKOpoCTb 3JEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TENIEBUICHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu n auppakiuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pEe30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aAMIUIUTYAOU H
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHUE,
npesoMIIeHUE, MoNspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacHpoCTpaHEHUE CBETAa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparormie ¥ pacceuBaroniue JUH3BL. ToHKas nwmH3a. DOKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccenBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBust HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOCHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIHMOHHBIM amnmapar, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIETKa, TOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCpOCTpPAHEHUE, OTPAKEHHE M IMPEJIOMIIEHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojielib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUI B JTMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdhepeHIy CBETA.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBI0 MPU3MBI.

[Toy4yeHue ciexkTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl



M3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpaLIECHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
Y UMITYJIbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
dotorpdexra. YpaBuenue DiHimTeitHa st dhoToddpdexra. «KpacHas rpaHunar
dboTtoaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBHE CBETA.

TexHUUecKue YCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

UccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas Mogmens aroMma. llocrynatel bopa. M3nydenue u morjomnieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI SHEPTHHM Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousHOoBBIE cBOViCcTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3TYUEHHUS.

Jlazep.

Yuenuueckuii s3xcnepumenm, nabopamopuvie padbomul

HabGnronenue IMHEeHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTHI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs Anpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbga-, Oera-, ramMma-u3ITydCHHS.
Bimsinue paaMoaKkTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

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

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON YJHEPTETHKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTobl HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siaepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padomul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

DOtanbl pa3BUTHS acCTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cuctema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConiHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIAcc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



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

Mneunsiii Iyt — Hama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3TydeHHE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN U ONPEIeTICHUs TTOJI0KEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEeBEpHOro MOMyIIApHs U IPKUE 3BE3/bL.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr Gu3uku W acTpOHOMUHM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTUHE MUPA, pOJib (U3HUUECKON TEOPUU
B (GOpPMHpPOBAHUM TPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUMN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a3o0Boro ypoBHs B 11 kiacce oCyIecTBIsSeTCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumoTesa, (puznueckas BeTUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUH HAa OCH KOOPJMHAT, CIOXKECHHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
OTIpEeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoyieOaTelbHbIC
JIBVKCHUS B KUBOW MPUPOIE, ONITUYECKUE SABIICHUS B KMBOW MPUPOIE, IEUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUITMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHau3.



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

Texnonozcus: JMHUM DJEKTPOIEpENady, TIEHEpaTOp MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAs I€4Yb, panap, pPaguoNpUEMHUK, TEJIEBHU30p,
aHTeHHa, TenepoH, CBY-neub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuHas Oatapesi.



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

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTH JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0JKHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE PeajJr3allui OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UILIMKM 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETOBEUYECKUX T'YMAHHCTHUYECKUX U
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPaAXKITAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3alNY;

YMEHHUE B3aUMOJEHCTBOBATH C COLUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOMN WJIEHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00JIaCTU (PUBMKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

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

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3CTETHYECKOT0 BOCITIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
mpUCyIero pu3nYecKkoi HayKe;



5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K pPa3lu4HbIM cdepaM MpodhecCHOHATbHON eSTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3HUKM HA TPOTSYKEHUN BCEU KU3HH;

6) 9K0JI0THYECKOr0 BOCIIUTAHUS:

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QUBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATENBHOCTH, T'OTOBHOCTH B IIPOLECCE
u3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble ornueckue aeiicTBUA:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILEeNH JIeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M NPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMbI C YYETOM aHaIM3a WMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUHN AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJIETh HAYYHOM TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIIEA0BATENbCKON U MPOSKTHOW ACSTENbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3aAad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTallY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPHU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIAITh TIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ peIleHUs, HaXOJUTh ApryMEHTbl IJIs JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

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

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

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

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

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAUU (PU3NUECKOrO COJEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATh IOWCK, aHaju3,
CHUCTEMAaTH3allMI0 M WHTEPIpETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHHH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lady ¢ CcOoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THUTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpXKaHUS B pa3IUYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe TeHCTBUS:
OCYIICCTBJIATH OOIIEHNE Ha YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(JIMKTHBIX CHTyallud W CMSATYaTh
KOH(JIUKTHI;



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

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éTOoM OOIIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBAaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMH y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBAaTh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMIOBEJECHUE B Pa3IUUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JAacTH
GU3UMKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOpMYyITUpOBaATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS TPAKTUYECKON PabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUIM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSHHO TIOBBINIATH CBOM 00pa30BaTENIbHBIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHBBI B NIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIAJCTh HABBIKAMH  TO3HABATEIbHOW  pedJeKkcuu KaKk  OCO3HAHUS
COBEPIIAEMBIX JEUCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHuS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEUICHUS IO WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TPU aHAIN3E pPe3yIbTaTOB
NESTEIIEHOCTH;

IPUHUMATH CeOsl, TOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIW3Ee pPe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMINOKH.

B mporecce NOCTHKEHHS JTMIHOCTHBIX PE3yJIbTATOB OCBOCHHS TPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEpIICHCTBYETCS HMOLIMOHAIIbHBIH UHTEIUJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOM AMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HMOIMOHAIIEHBIM U3MEHEHUSIM U TMPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOHX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPU OCYIIECTBICHHH OOIIEHHUs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU JAESATEIIbHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU peleHNH PU3NUECKUX 3a]1ay;

pacno3HaBaTh (PU3NUYECKUE SIBICHHS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHHWe TeJ, IBWKEHUE IO OKPYXHOCTH, HHEPIIUS,
B3auMoieicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLNIOBOE
paBHOBECHE, WCIIAPEHHE, KOHACHCALIMS, TUIABJIEHUE, KPUCTAILIM3ALUsA, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJIICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MNapaMeTpamMy COCTOSIHHS Ta3a B H30Ipoleccax,
ANEKTpU3aLUs TEJl, B3aUMOIEHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (DU3MUECKUE BEITUUYMHBI:
KOOpAMHATa, NyTh, NEPEMELICHHUE, CKOPOCTh, YCKOPEHHME, Macca Tejia, CHia,
MMIYJIbC Te€Jla, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIINHOCTh;, NPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICIT MCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAUYECHHS W €IUHUIIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEJIMYUHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCNONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasl DHEPIrusl XaOTUUYECKOIO JIBHKEHHS MOJIEKYJI, CPEAHECKBAApaTUUHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padbora rasa,
KO3(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yEeMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHUIBI, HAXOAUTh (GOPMYJbl, CBS3bIBAIOIINE JAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUUMHAM;

ONMCBHIBAaTh N3YYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD TOJIs, MOTECHIHUAN, Pa3HOCTh MOTECHIMAJIOB;
IpU ONHUCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOJIb3yEeMbIX
BEITMYMH, MX OOO3HAUECHMS] W EIUHHUIIBI; YKA3bIBaTh (POPMYJIbI, CBS3BIBAIOLIUE
JAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (Puznueckue
3aKOHBI U TIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akons HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUsS UMIIYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO ABMKEHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIlUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MAaCHOTO WCIOJb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBaHUIO (PU3WYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIOKEHHOT0 OOOpPYIOBaHUsS, IMPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS] (PU3NYECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MTOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYHUHAMH  C
UCIIOJIb30BAaHUEM TIPSAMBIX HM3MEPEHUH, NPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOJABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKOM W MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THblE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUM C OMOpOM Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3nYeCKue ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-MOMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
Pa3NUYHBIX UICTOYHUKOB, KPUTUYECKH AHATM3UPOBATH MOITYYaeMyt0 HH(OPMAILHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINOJHEHUEM PAa3JIMYHBIX COLMATIBHBIX POJEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pAaCCMAaTPUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITIXCSI YMECHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUM, B MPAKTUYECKOU IEATEIBHOCTH JIOJIeH, IEIOCTHOCTh U €IMHCTBO
bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHMIBI TPUMEHEHHUS M3YUYECHHBIX (DU3UYECKUX MOJCNCH:
TOYEYHBIN JJEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBbIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHICHUH (PU3NYECKHUX
3a/1ay;

pacro3HaBaTh (PU3MYECKUE SIBJICHUS (MIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOW (DU3UKH: DJICKTPUYECKAsi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUUS, AEHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpaHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3phext (hoTodrddexT), cBeToBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOPOJAa, €CTECTBEHHAass W HCKYCCTBEHHas

PaIuOaKTUBHOCTb;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) W

AJIEKTPOMArHUTHBIE SIBIECHUS (TPOLIECCHI), HUCIONB3YsAd (PU3NYECKUE BEIUUYHMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMIOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOAaTeIbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHHUE U
ONTHUYECKas CUJIa JIMH3bl, NMPU ONHUCAHUM MPABUIBHO TPAKTOBATH (HU3MUECKUUN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBATh
GbopMyIbl, CBS3BIBAIOLIME JIaHHYIO (DU3MYECKYI0 BEIMUYMHY C JIPYTHUMH
BEJIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, HCIIOIb3YS
bu3nUecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU OMUCAHWU TPABUIBHO TPAKTOBATh (DU3UYECKHUI CMBICI
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETNUNHBIL

aHATM3UPOBATh (PU3UUYECKHUE MPOIECChI U SBICHUS, UCIOIB3Yys (U3HUCCKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0BATEILHOTO U MapaIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHUE ODWHIITeHHa mns PoTtorddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MAacCCOBOrO 4HMCIa, MOCTYJaTthl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIlBI, 00J1acTH)
MPUMEHUMOCTH;

OMPENIENIATh HAMIPABICHUE BEKTOPA MHIYKIIMK MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOMTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh DKCIIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUN W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpU 3TOM
dbopmynupoBath MpoblieMy/3aady M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU DTOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIUI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI IO PE3yJibTaTaM HUCCIICIOBAHMUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIIECNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1AOOPATOPHOIO
000Opy1I0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJEINbIO,
UCIOJIB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOWPATh (PU3UYECKYI0 MOJEINb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[IEMOYKY pacCyXJIEHUI C OMopoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nveckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUs y4eOHOM W Hay4YHO-TIOMYJISIpHONM MH(OpPMAINUH, TTOJTYYeHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOIy4aeMyto HH(OPMAIIHIO;

OOBSICHATh MPUHLUIBl JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUA MO (PHU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
IIOBEJICHU B OKPY’KaIOLIEH Cpene;

paboTaTh B Tpymnme C BBHIMOJHEHHEM pA3JIUYHBIX COIMANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYMNNbl, PalMOHAIBHO pACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBAaTHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM undposbIie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3nKa U METO/Ibl HAYYHOTO TO3HAHUS 2 bubmmorexa [OK
' AR HAYH https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuremaritica 3 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Auamiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/Tf4 172
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmnorexa [JOK
' Teopuu https://m.edsoo.ru/7f41bf72
bu6mmnoreka [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Nepexoabl

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



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

Hroro no pazneny

Paznen 4. JIEKTPOJAUHAMUKA

24

bubmunoreka [JOK
4.1 DICKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2neKTpUYecKnid TOK. Toku B 12 bubnmoreka [JOK
' pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOIMHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHast 1 | 3 bubnmoreka [JOK
) AHIYKLAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIe0anus https://m.edsoo.ru/7f41c97c
29 MexaHu4yecKue U AIEKTPOMAarHuTHBIE 5 1 bubnuotexa [JOK
) BOJTHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 | bubnuorexa [JOK
’ OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Paznea 4. KBAHTOBAS PU3UKA
bu6mmoreka [JOK
4.1 9 7| 6
/IEMEHTBL KBANTOBOM OIITHIH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [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

‘ https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK

4.3 ATOMHOE PO 5
https://m.edsoo.ru/7f41c97¢c

Utoro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 1 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢c

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngg;j;fg;gg}i £41c97c
Hroro no pasneny 4
PesepBHoe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

Buabl yueOHoI 1eSITeJIbHOCTH

Yrenue, mepeckas, paboTa B TpyIIe, mape, B3auMOINPOBEPKa, COCTABICHUE CXEMBI, pab0oTa HaJl MOHATUSAMH, PUINIECCKUMHU
SIBIICHUSIMH, COCTaBJICHUE MTPOEKTOB, MPOCMOTP YaCTH KHUHO(QUIbMA C MOCIEAYIOIUM OOCYKICHHEM U BHITIOTHEHHEM
3aanuii, GopMyJIUpOBKa BOMIPOCOB, pEIlICHHE YUeOHOH 3a/1aun, padoTa ¢ mpubopaMu, puCyHKaMu, CO3/JaHUEe MPE3EHTAIIUMI
10 TEME, TOATOTOBKA 3a04YHOM 3KCKypcuu B bHII.


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







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
dusnka — HayKa 0 IIPUPOJIE.
1 Hayunrie MCT(}),K BbI HOSH;)HI/IFI 1 CeHTAbpbL Bubmaorexa IJOK
i A https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Poab u mecTo pusuku B
OPMHPOBAHUH COBPEMEHHOU bubnuoreka K

2 Gop pu p 1 ceHTabpb o
HAy4YHOMN KapTUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ESITEIbHOCTH JIOIEH
MexaHn4uecKoe OBIKEHIE.

3 OTHOCHUTENIBHOCTh MEXaHUUECKOTO | S bu6mmoreka [IOK
nerkeHus. [lepemenienue, CKopocTs, P https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE TPAMOJIMHEWHOE b K

4 P p 1 CeHTAGDD n6amoreka 11O
JBUKECHHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE TPSIMOTMHEHHOE bubanoreka K

5 YCKop P 1 ceHTabpb 6muorexa O
JBHMKCHHUC https://m.edsoo.ru/ff0c372e
CBoboaHoe nageHue. Y CKopeHue bubnunorexa [JOK

6 1 CeHTabpb
CBOOOIHOTO ITaJECHUA https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHHUE.

7 JIB>KE€HNE MaTepHaIbHOM TOUKH MO 1 ceHTabpb Brbmuotexa [IOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpuniun otHocuTenbHOCTH [anumnes. 1 ceHTabpb bu6mmoreka [IOK



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

NHepuuanpHble CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HeroTOHA

https://m.edsoo.ru/ffO0c3be8

Macca tena. Cuina. [lpunnun

9 CyIIEpIO3UILMH cril. BTopoii 3akoH oKTABpPb Bubmaorexa ITOK
yrep H ' p 3 P https://m.edsoo.ru/ff0c3be8
HeroTona st MmarepranbHOU TOYKU
Tpetuii 3akon HeroToHa niis bubnunoreka [HOK

10 OKTA6pb
MaTEPUAIIBHBIX TOYEK https://m.edsoo.ru/ffO0c3be8
3aKOH BCEMHUPHOro TsaroteHus. Cumna

11 TsokecTU. [lepBag kocMuyeckast OKTA6pbL bubmmorexa IIOK

PP https://m.edso0o.ru/f0c3d00
CKOpPOCTb
Cuita octH. 3akoH I'yka. Bec bubnuoreka IHOK
12 yrpyr K OKTABpPL &
TENIa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddbunuent tpenus.
13 Cuna clcj)n OTI/IBJ‘IeI({i)I/Iq:I pu BnieHI/H/I OKTABpPL Bubmaoreka IJOK
p P https://m.edsoo.ru/ff0c3f76
Teja B )KUAKOCTH HJIU rase
[TocTynarensHo€E U BpaliaTeabHOE

14 JBUKEHHE a0COITIOTHO TBEPJIOTO Tea. oKTABDE bu6mmoreka [JOK
MowmeHT cuibl IInedo cunsl. YcnoBus P https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tea
NMnynsc MmaTepralbHONM TOYKH,

15 CHUCTEMBbI MaTEPUATIBLHBIX TOUYEK. oKTABDE bubnuoteka [JOK
Nmnynbce cuitbl. 3aKOH COXpaHEHUs P https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTUBHOE IBU)KEHHE
Pabora 1 MOIIHOCTE CHJIBL.

16 Kunernueckast sHEprus MarepuaabHON oKTABDb bubnnoreka [JOK
ToukH. Teopema 00 HU3MEHEHUHN P https://m.edsoo.ru/ff0c4502
KUHETUYECKOU SHEPTUU

17 [TorenimansHas YHEPTHS. HOA6Pb bu6mmorexa [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTennmanpHas 3HEPTUst ynpyro
neOpMUPOBAHHOM MPYKUHBI.
[ToTenuuanpHas sHeprus Tena BOIU3U
IMOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/ffOc461a

18

19

20

[ToreHnanpHble ¥ HENOTEHIMATBLHBIC
cuiibl. CBA3b pabOTHI
HETIOTEHIHATIBHBIX CUJI C U3MEHEHUEM
MEXaHU4YECKON SHEPTHU CUCTEMBI TEJl.
3aKOH COXpaHEHMsI MEXaHUYECKOU
SHEPTUH

Jlaboparopuas padota «Vccienopanue
CBSI3H PabOTHI CHJIBI C H3MEHEHHEM
MEXaHUYECKOM PHEPTUH Teja Ha
pUMepe PacTsHKEHHS PE3UHOBOTO
KTyTay

KonTponbhas padota no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

HOAGPb

HOAGPb

HOA6pb

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4b74

21

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nsuxenue. Audoysus

HOA6pb

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

XapakTtep ABUKEHUSA U
B3aMOJJEUCTBHS YaCTUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, )XUAKOCTEH
U TBEPIBIX TEN

Macca monekyin. KonuuectBo
BemiecTBa. [locrosHnas ABoraapo

TemuoBoe paBHoBecue. Temneparypa
u e€ usmepenue. Illlkana remneparyp

HOA6pb

nekabpb

Oekabpb



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Henbcus

Wneanpueiii raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 AeKabpb
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoiroTHas TeMIiepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUHU bubnmoreka [JOK
26 pea p nekabpb &
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Knaneiipona
27 3akoH [lanpToHa. ['a30BbIe 3aKOHBI neKkabpb
Jlaboparopuas padota «VccienoBanue
28 3aBUCHUMOCTH MEXIY IapamMeTpamMu Aekabpb
COCTOSIHHSI Pa3pEKEHHOTO ra3ay
H3omnporiecchl B UA€aIbHOM T'a3e U UX bu6mmoreka [IOK
29 AeKabpb
rpadguvecKoe mpeacTaBIcHUe https://m.edsoo.ru/ff0c570e
Bnyrpennss sneprus
TEPMOAMHAMHUYECKON CUCTEMBI U
cnocoObI e€ m3MeHeHus. KomuecTBo bu6mmoreka [IOK
30 nekabpb
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOIO UI€ATbHOTO
rasa
31 Bunwl Tennonepenauun AHBapPb bubmaorexa IJOK
P https://m.edsoo.ru/ff0c5¢36
VYnenbHas TEMIOEMKOCTh BEIIECTBA.
32 KonnuecTBo TemnoTsl npu AHBapb bubmmnorexa [IOK
p . https://m.edsoo.ru/ff0c5¢36
Terionepenaye. AnuabaTHbI mpoiecc
3 IIepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0 AHBapD bubnnoreka [JOK
IIPUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOcSefc
HeoGpaTtumocTh mporieccoB B bubmuorexa [JOK
34 p port AHBapb 1

npupoze. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

TCPMOJAUHAMUKHN

[Tpuniun nevicteus u KIIJ TenmoBoi

bu6mmoreka [JOK

35 AHBapPb
MAaIIUHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ1 AHBapb
DKoornyeckue npoodIeMbl

37 despanb
TETUIOHEPTETUKHI

18 O6o0maromuii ypok «MoJieKyspHast bespa bubmuorexa [JOK

Nb
¢uzuka. OCHOBBI TEPMOIMHAMUKIY P https://m.edsoo.ru/ff0c6938
KonTponbhas padota no teme
39 «Monexynsapraas ¢puzuka. OCHOBBI despanb bubmmorexa IIOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH»
[TapooOpa3oBaHue U KOHICHCAIIHS.

40 pooop bl 11 bespant bubmuoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOII0THAS 1 OTHOCUTEIbHAS

41 BJIQXKHOCTE Bo3ayxa. HacelmeHHbIi despanb Bubmaoreka IJOK

Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrannnueckue u

4 amopdHbIe Tena. AHU30TPONHUS bespant bubnuorexa [IOK
CBOMCTB KpucTaJIoB. JKuakue P https://m.edsoo.ru/ff0c65f0
kpuctajuibl. COBpeMeHHbBIE MaTEPHAIIbI
[1naBneHue u KpucTamIU3anus.

bu6mmoreka [IOK
43 VY enpHas TenaoTa miaBJIeHUs. despanb
https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmorexa [IOK
44 YpaBHEHHE TEILIOBOro OallaHca eBpasib
P esp https://m.edsoo.ru/ff0c6820
DnekTpu3anus Tei. DIeKTPUIeCKui
bu6mmoreka [IOK
45 3apsA. JBa BUIa dIEKTPUYECKUX mapT

3aps/i0B

https://m.edsoo.ru/ffO0c6bcc



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

[IpoBOIHUKHU, TUATIEKTPUKHU U

46 HOJIYIPOBOJHUKHU. 3aKOH COXPAHEHUS mapT Enbmiorexa IOK
yrip ' P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsiia
B3aumogeiictBue 3apsa10B. 3aKOH
47 Kymnona. ToueuHbIi 3IeKTpUUISCKUI mapT Eubmiorexa ITOK
Y ) p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsok€HHOCTD 3JIEKTPUYECKOTO
43 nons. [IpuHoun cynepno3uuuu mapr bubnunoreka [HOK
AIEKTPUUYECKUX Mojeu. JInnuu https://m.edsoo.ru/ffOc6df2
HANPsKEHHOCTH
Pabota cuit aiekTpocTaTHiecKkoro
49 noJjst. Ilorennuan. Pasnocts mapT bubmaoreka IJOK
’ ' https://m.edsoo.ru/ffO0c6f00
IIOTEHI[AATIOB
[IpoBOHUKY U TUATIEKTPUKU B
bu6mmorexa [IOK
50 3JIEKTPOCTATUYECKOM IOJIE. mapT
https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas IpOHUIIAEMOCTD
bu6mmoreka [IOK
51 OnekTpoéMKocTh. KoHmencaro mapT
p A p P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TIIOCKOTO
52 KOHJeHcaTopa. DHEPrHs 3apsKEHHOTO anpenb bubmaorexa [IOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
JlabopaTopHas pabora "3mepenne
53 P ) PHAD P N anpenb
NMEKTPOEMKOCTH KOHACHCATOpa
[IpuHIMIT NEHCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOMMPOBAIHLHOTO
54 anmapara, CTpyMHOr0 pHUHTEpA. anpenb

DNeKTpoCcTaTUIECKas 3aIlHTa.
3a3eMIIeHre AIIEKTPOpruOOpOB



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

56

57

DNEeKTPUUECKUN TOK, YCIIOBUS €T0
cyuiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma aJist
y4acTKa Ienu

[TocnenoBarensHOE, MapaieibHOE,
CMeIlIaHHOE COETMHEHUE
npoBoAHHUKOB. JlabopaTtopHas paboTa
«3yueHne cMenIaHHOTO COeTMHEHUS
PE3UCTOPOBY

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

0.5

anpesb

anpesb

anpenb

bubmuorexa [JOK
https://m.edsoo.ru/ffOc74f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 OJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«3mepenne D/1C uctouyHuka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

anpenb

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOoHHAasi TPOBOAUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTD
CONPOTHUBJICHHS METAIIJIOB OT
Temreparypbl. CBEpXITPOBOIMMOCTh

anpenb

60

61

62

DJEeKTpUYECKUI TOK B BaKyyMe.
CBolicTBa 21EKTPOHHBIX IIYYKOB

[TomynpoBOJHUKH, UX COOCTBEHHAs U
IIpUMecHas MpoBoAUMOcThb. CBOMCTBA
p—n-niepexoaa. ITomynpoBoiHUKOBEIE
prOOpbI

DJEKTPUUECKUN TOK B pacTBOpPax U
pacruiaBax 3J€KTPOJIUTOB.

anpenb

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEKTPOIUTHYECKAS AUCCOLUALIMS.
DIIEKTPOJIN3

DNEKTPUYECKUI TOK B Ta3ax.

63 CamocTosTebHBIN U 1 ai bubmunorexa [JOK
HECAaMOCTOSITENbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE | ai bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0e30macHOCTH

65 O6o06maromuit ypok | aii bubnnoreka [JOK
«INEKTPOIMHAMUKA» https://m.edsoo.ru/ffOc88be
KonTponbHas pabora no teme

66 «Qnekrpocraruka. [locTosHHbIN | aii bubnuorexa [JOK
3JeKTpudecKuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
pa3IMYHBIX Cpeaax»

67 PesepsHelii ypok. KonTponsHas | ai bubnnorexka [JOK
pabota o Teme "DiIeKTpoArHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O6006maomui ypok | ai bub6nuorexa [IOK
o reMaM 10 knacca https://m.edsoo.ru/ffOc8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME



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

11 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTunuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
ITocTossHHBIE MATHUTHI U UX
| B3auMOJIeHcTBHE. MarHUTHOE IOJIE. | 6 bub6nmmoreka [IOK
o ceHTabpb
Bekrop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarauTHoe 1oJie MPOBOIHUKA C
ToKOM. OnbIT DpcTeaa. bubnnorexa [JOK
2 . 1 ceHTabpb
BzaumoneiicTBre NPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas padora «/3yueHue bubmmoreka [JOK
3 patop p i 1 1 ceHTabpb 3
MAarduTHOTO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TIOJIS Ha
NPOBOAHMK ¢ TokoM. Cuiia Amnepa.
JlaGopaTtopHnast pabota bubmuorexa [JOK
4 patTop p ¥ 1 1 ceHTABpPL 1
«HccnenoBanue nercTBUs https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha pamMKy ¢
TOKOM»
JlelicTBME€ MAarHUTHOTO TIOJIS HA
5 JIBUKYIIIYIOCS 3apsDKEHHYIO YaCTHILY. | cenTaGpD bubnuorexa [JOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas HHAYKIMs. [loTok
6 BeKTOpa MarHuTHOM mHAYKIMH. DJ[C 1 ceHTAbpb

WHIAYKIHU. 3akoH QJICKTpoMar HUTHOM



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

nHaykuuu Papanes

10

JlaGopaTopHnas pabota
«HccnenoBanue SBICHUS
AIIEKTPOMATHUTHOW WHIYKITHH)

NHnykTuBHOCTD. SIBIICHUE
camouHaykiuu. IJ1C caMOMHAYKIWH.
DHeprusi MarHuTHOTO TOJISL KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHuueckue ycTpoicTBa U ux
NPUMEHEHHUE: TTOCTOSTHHBIE MAarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHIL],
WHIYKIIMOHHAs NE€Yb

O6o6maromuii ypok «MaraHuTHoe
noJie. DNEeKTPOMarHuTHasT HHAYKIUS»

ceHTabpb

ceHTabpb

OKTAGPb

OKTAGPb

bu6nmorexa [IOK
https://m.edsoo.ru/ffOcal50

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

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

11

KonTposnbHas pabora no teme
«MaruuTtHoOe 1oe.
OJEeKTpOMarHUTHAS UHIYKLUS»

OKTA6pb

bubmnoreka IJOK
https://m.edsoo.ru/ffOcad58

12

CB0OO/IHbIE MEXaHUUECKHE
koseOaHus. 'apmoHnyeckue
Kose0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIEOaHUH.
[TpeBpatenue sHeprun

OKTA6pb

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

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHui Tpy3a Ha
HUTH OT JJIMHBI HUTH XU MaCChI I'py3a»

OKTA6pb

14

Konebarenbublit KoHTYp. CBOOOAHBIE

OKTA6pb

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

SJICKTPOMArdHuTHBIC KoJieOaHus B
nacaJIbHOM KoJie0aTeIbHOM KOHTYpE.
AmnHanorus MECXKAY MCXaHUYCCKUMHU U
OJICKTPOMariMTHbIMU KoJIEOaHUSIMU

15

®opmyna Tomcona. 3akon
COXpPaHCHUA SHCPIrUr B HACAJIbHOM
K0JIeOATETbHOM KOHTYpE

OKTA6pb

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxarmux
KosieOaHusX. BeIHYKICHHBIC
MeXaHHYecKHe Kojiebanus. Pe3oHanc.
BreIHyKIeHHBIC JIEKTPOMArHUTHBIC
KoJieOaHus

OKTA6pb

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsblit Tok. CUHYyCOUJAIbHBIN
MEPEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JICUCTBYIONIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsKEHUs

HOs6pb

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

18

19

20

Tpancdopmarop. [IpousBoactso,
nepegava u norpedieHue
ANEKTPUYECKON SHEPTUU

YCTpOoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, TUHHUN
3JIeKTponepeay

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOACTBE JIEKTPOIHEPTUU.
Kynbetypa ncnonp3oBanus
AJIEKTPOIHEPTUH B TOBCETHEBHOU
JKHU3HU

HOs6pb

HOsA6pb

HOs6pb

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopoctb

bubnunoreka LIOK

21 HOABPb
pacrpoCTpaHEHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunble U IPOOJIBHBIE BOJIHbI
” 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTH v bubnmoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka P https://m.edsoo.ru/ffOcccOc
DJIEKTPOMAarHUTHBIE BOJIHBL, UX
23 cBOIicTBa U ckopocTs. Ikana eKabpb bubmaorexa LIOK
P ' A https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[IpuHUMIIBI paTIUOCBA3U U
24 TeneBuaeHus. Pazsurue cpencts feKkabpb
cBs3u. Paguonokanus
KoHnTtponbHas padora «Konebanus u
75 P p feKabpb bubnuoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
IIpsimonuHEHOE pacpoCTpaHEHHE
26 CBI;Ta B OJTHOPO HIZ)ﬁ cpe Zp Aexkabpb Bubmuorexa IOK
FHOPOLHOM Epeie. P https://m.edsoo.ru/ff0cd350
Toueunslit HICTOYHUK cBeTa. JIyd cBeTa
OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cera. [locTpoenune n3006pakeHNH B ekabpb bubmmorexa [TOK
' P P A P https://m.edsoo.ru/ff0cd4e0
TIJIOCKOM 3epKajie
IIpenomnenue csera. [lonHoe
)3 BHYTpEHHeEe oTpaxxeHue. [IpenenpHblii S bubmuoteka [IOK
YIoJI IIOJIHOI'0 BHYTPEHHETO a P https://m.edsoo.ru/ffOcd7{6
OTpaKEHUS
29 JlaGopatopHas pabora «3mepenue ekabbb bubmuoreka [JOK
roxasareJiis IpeJIOMIIEHUS CTEKIIa» A P https://m.edsoo.ru/ffO0cd67a
JIunzel. [TocTpoenne n3obpaxkeHuit B b K
30 ) p feKabpb noaroreka 11O

nuH3e. Popmysia TOHKOU JIMH3HI.

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

VYBenuueHue JIUH3bI

JlaGopaTopHnas pabota

31 «HMccmenoBanne CBOMCTB AHBapPb
MU300paXKEHUI B TUH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
1 6enoro cBera. L[Bet. JJaboparopnas
AHBapb
paborta «Habmoaenne nucrnepcuu
CBETa»
Untepdepenmus creta. dudpaxius bubmmoreka [JOK
33 . AHBapPb
cBeta. JludpakunoHHas peneéTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bu6moteka [JOK
AHBapb
ITonsapusanus cera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U yCTPOICTBA U
AHBapb
YCIIOBUS UX O€30MaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccH4ecKkon Mexanuku. [locrymnarsl bubmmnoreka HOK
AHBapb
CIIELIMaJIbHON TEOPUHU P https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIbHOCTH
OTHOCUTENHHOCTh OJJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIleHUE despanb Bubmaorexa IIOK
p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHEprusi U UMITYJbC PEIATUBUCTCKON
. bu6mmoteka IIOK
38 yacTHUIlbl. CBSA3b MacChl C SHEPTUEH U despanb
https://m.edsoo.ru/ffOcfc68
MMITYJIbCOM. DHEPTHUs MOKOS
KonTponbhas pabota «OnTuka.
39 OCHOBBI CIEUAILHON TEOPUH despanb Bubmorexa IOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTHY
40 ®oronsl. opmyna [Inanka. Sneprus despanb bubmuoreka [IOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

U UMITYJIBC (pOTOHA

https://m.edsoo.ru/ffOcfe16

OTKpBITI/Ie 1 UCCJIICOOBAHUC

bu6nmorexa [IOK

41 ortod(pdexra. O A.T. espasnb
porosppexr TIBITRT desp https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl Gpororddexra. YpaBHeHUe
42 OiHmreiHa 17 Gotodaddexra despanb bubmmorexa OK
a ' P hitps://m.edsoo.ru/ff0d01 5
«Kpacnas rpanuma» ¢porodddexra
Jasnenne ceera. Onbrtel I1. H.
43 JleOeneBa. XuMUYECKOE IEHCTBUE despanb buGnuorexa [IOK
FieBa. . P https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckne ycTpoucTBa u
IIPAKTHYECKOE IIPUMEHEHUE:
44 P p ¢deBpanb
dboTo31eMEHT, GOTOIATUHK,
COJIHEUHas baTapesi, CBETOIUO/
45 Pemenue 3aga4 mo reme «JIEMEHTBI MapT bubnuoreka [{OK
KBAaHTOBOU OITHKH) P https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITE
46 Pesepdopna no paccessHuio 0-yacTu mapT bubmorexa HOK
pOOPA p e P https://m.edsoo.ru/ff0d091a
ILnanerapnast Moaenp aToMa
bu6nmorexa LIOK
47 IToctynartel bopa mapT
y p P https://m.edsoo.ru/ff0dOafa
H3nyuenue u moriomneHne GoToHOB
48 o I/I};[qe exoJie aToMa C O H(()I;"O OBHS MmapT Bubmuorexa IOK
p pexon . A yp P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroul. Buasl criekTpoB
BomnHoBbIe cBOMCTBaA YacTull. BoIHEI
e bpounsa. KopnyckyaapHO-BOITHOBOKH b K
49 ne bp PILYCKYJIISP wapr noaroreka 1O

AyaJInu3M. CnoHTanHOE U
BBIHYKJICHHOC U3JIYUCHUC

https://m.edsoo.ru/ff0dOca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OMBITHI
Pesepdopaa no onpeaeneHuio cocraa
PaZMOaKTUBHOTO U3ITyYCHHUS

MapT

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

51

CgoiicTBa anb(da-, 6era-, ramma-
u3JlydeHus. BiausHue
PaZlMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

MapT

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbga-pacna.
DNEKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnan. I'aMma-n3nyyenue

anpenb

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

53

OHeprus cBA3U HYKJIOHOB B SIIpE.
SnepHsle peakuuu. S aepHbIN peakTop.
[IpobieMbl, MepCrEeKTUBHI,
JKOJIOTHYECKUE aCIEKTHI ACPHOU
SHEPreTUKU

anpenb

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

54

DneMeHTapHble YacTullbl. OTKpBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
pETUCTPALIK JIEMEHTAPHBIX YACTHL.
Kpyrusiit cron «®ynnameHTanbHbIe
B3anMoJIeHicTBUS. EqnHCTBO
buznyueckoil KapTUHBI MUPA»

anpenb

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

56

57

Bug 3se3nnoro Heoa. Co3Besaus,
SIPKHE 3BE3/bI, INIAHETHI, UX BUIAMOE
nemkenne. ConHeyHas CHCTEMa

Comure. ComHeyHast aKTUBHOCTb.
Ncrounuk snepruu ComHIlA U 3BE3]

3BE371bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/bI ITIaBHOU

anpenb

anpenb

anpenb



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

MOCJIEA0BATEIbHOCTH. BHyTpeHHEE
cTpoenue 38€31. CoBpeMeHHbIE
MIPEJCTABIICHUS O TPOUCXOKICHUHU U
spostronny CoJIHIA U 3BE3

58

Mieunsiii [Iyre — Hama ['anakTuka.
[Tonoxenue u aBmxenne ConHua B
lNanaktuxe. ['anaktuku. YEpHbIE ABIPHI
B fAJIpax rajJakTUK

anpenb

59

Bcenennas. PazOeranue rajiakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydeHue.
MertaranakTuka

anpenb

60

61

Hepemennsie mpo0ieMbl aCTPOHOMUU

KonTponbhas pabota «neMeHTbHI
ACTPOHOMHUU U aCTPOPHUIUKI

anpesnb

62

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COLIMATLHOU U
ATUYECKOHN cdepax AesTeTbHOCTH
YelnoBeKa

63

O6o06matromuii ypok. Ponbs u mecto
(GU3HUKN U aCTPOHOMHH B
COBPEMEHHOMN HAYYHOU KapTUHE MUPA

64

O6o06marommii ypok. Posb
¢buznueckoil Teopun B GOpMUPOBAHUH
MIPEICTABICHHUH O GU3UIECKOI
KapTHHE MUpa

65

Ob6o6maromuit ypok. Mecto




¢u3nvecKoil KapTHHBI MUpa B 00IIEM
psIly COBPEMEHHBIX €CTECTBEHHO-
HAaY4YHBIX MIPEACTABICHUN O IPUPOJE

PesepBHBI ypok. MarHutHoOe 1nosie.

66 1 Mmali
DNIeKTpOMarHuTHasE UHIYKIUS
PezepBHblii ypok. Ontrka. OCHOBBI

67 ClielIMaIbHON TEOPUH 1 mam
OTHOCHUTEIBHOCTHA
Pesepurniii ypok. KBantosas dusuka.

68 9J16151)6HTH}$:T OHOMUH U t 1 mam Bubmorexa HOK

P hitps://m.edsoo.ru/ff0d1784
acTpopu3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




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

» dusuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTenbCcTBO
«IIpocemienue»

» ®msuka, 11 kmace/ Maxumes I'.J1., bByxosues b.b., Yapyrun B.M. non
penakiueit [TapdpentreBoii H.A., AkiinonepHoe oomecTBo «M31aTenscTBo
«IIpocsemieHue»

. ® «CoopHuk 3ana4 1o ¢pusuke» A.Il.PeimkeBuy, [1.A.PeimkeBuu. MockBa

«ITpocsemenue» 2010 r

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

o «KonrponsHubie padotel o ¢usuke 10-11 kimacey». A.E.Mapon, E.A.MapoH.

«IIpocBemienue» 2011 r.
e TemaTuyeckre KOHTPOJBHBIC U CAMOCTOSTEIIbHBIC pa0OTHI 1O (PU3UKE
O.N.I'pomuena 10-11 knace. «9x3amen» 2012 r.

e @usuka. 10 KIacc: TEXHOJIOTUYECKUE KapThl YPOKOB MO YUEOHUKY
I'.A.Msxkuesa, b.b.byxosuesa, H.H.Corckoro / aBT.-cocT.

H.JL.ITenareituenko. — Bonrorpan: Yuutens, 2019. — 229 c.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



1 http://nsportal.ru - counanpHasi ceTb pabOTHHUKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mKoe.

3 http://festival.lseptember.ru/articles/ - hecTrBaIb MEIArOTUUESCKUX UACH
«OTKpPBITBIN YPOK».

4 http://www fizika.ru/ - caiiT ayia yuutenei GU3NKU U UX YYCHUKOB.

5 http://www.physics.ru/ - Matepuaisl 1o (pU3HKE.

6 www . ege .edu.ru - mHbopManmonHkIi moptan EI'D.

7 http :// school - collection . edu . ru / - enunas komekuus [{OPos






