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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TpeOOBaHMWI K pe3yjbTaTaM
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsbl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paldodeil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro mnpeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANN3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3KMKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHONW KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (u3HKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIBHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTam
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb pPEATU3aLUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM MpeameramMu. B Hel
ONPEENSIOTCA OCHOBHBIE L€ M3Y4YeHUs] (PM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[TporpamMMma 1o (pusmke BKIIOYAET:

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

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera « Ou3nkay 1o rojaMm oOydeHusl.

du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPObI, BHICTYIMAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomuel. Mcmonb3oBaHWE W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenessieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMHU M APYTHX.
W3ydyenne ¢u3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPY BHINIOJIHEHUH UMHU YYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca (usuku 1y ypOBHS CpEeAHEro ooOIero oOpa3oBaHUS
NOJIOXKEH pAX UACH, KOTOpPbIE MOXXHO paccMaTpUBaTh KakK IPUHLMIBL €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuail U3 BCEX pa3lenoB (DM3WKH, BKIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHAIa (PU3UYECKON HAyKH, OCMBICICHUE CBSI3M pPa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonout  uanpaenennocmu. Kypc ¢usukm mpeamonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€30MMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeopuH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs (puznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O TNPHUPOAE, TIpPaHHUIAX
MPUMEHUMOCTH TEOpHM, MJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUNH U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOAX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3zoBoro ypoBHA Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B IporpamMme 1o (pusuke oObeIMHEHBI B OOILIMNA CIHCOK YUYEHUYECKUX
MpaKkTUYECKUX padoT. BhigeneHne B yka3aHHOM MepeyHe J1abopaTopHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa MCXOsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJACHHUE
OOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1ad MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOU MOJIEIIBIO, TTO3BOJISIFONIME TPUMEHATh N3YYEHHbIE 3aKOHBI U
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3aKOHOMEpPHOCTH KaK M3 OJHOro paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pasnenoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyrommue BbIOOpa (U3NYECKOM MOJEAM AJI1 CHUTyallMd IpPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
($U3MKN Ha YPOBHE CpeIHEro 00IEro 00pa3oBaHMsl 10JKEH U3y4aThCsl B YCIOBHSIX
IpEeIMETHOr0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (u3MKM JOHKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYMOBAaHWE I BBITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3HKe YYEHHUYECKHX MPAKTHUYECKUX padOT W I€MOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpalMOHHOE  000pyZoBaHHE (OpMHUpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAIbHOM JOCTATOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI  M3yYaeMbIX SIBICHHUA ©  TPOIECCOB, OMIHUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TeMaTH4ecKHe KOMIUIEKTBI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJOTOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00OpaTOpuUil.

OCHOBHBIMM LEJIIMH U3y4Y€HHUs PU3UKHU B 001IEM 00OpPa30BAHUHU SBJISIOTCA:

e (opmupoBaHue HHTEpeca M CTPEMJICHUS OOYy4YalOIIMXCA K HAy4HOMY
U3YYEHUIO NPUPOJbI, PA3BUTUE HUX HHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TO3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENBCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAyYHOIO MHPOBO33PEHMSI KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUUH OOBSCHATH SBJICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

o (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU IS Pa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

JlocTrxeHne 3TUX lene o0ecreynBaeTCsl pelIeHneM CIEIyIoMMX 3ajad B

npolecce U3yyeHus Kypca GU3NKN Ha YpOBHE CpeHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  oO0mmx  (uU3MYECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOUAS MEXaHUKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHHUS (PHU3WYECKUX SBICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IOBCEIHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB peEIIEHUs pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbIO, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJ1a4H;

e TMOHWMaHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHLHOTO IUIAHUPOBAHUS U TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAlW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEIeNICHNS TOCTOBEPHOCTH MOTYUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH IJII Pa3BUTHSI YMEHHH MPOEKTHO-UCCIEI0BATENHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 4aca B HEJEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipensaraempiii B mporpamMmme 1O (QU3MKE TMepedeHb JIaOOpaTOPHBIX M
MPAKTUYECKUX paldOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpOBENCHUsT J1a0OPATOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COJAEPXKXAHUE OBYUYEHUA
10 KJTACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOILECCE TMO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TCOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOPMUPOBAHWU COBPEMEHHOW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN AEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJioroBblE M IU(POBBIE H3MEPUTEIbHBIE MTPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, MX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

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

CBobogHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHentHoe  aBmkeHue. J[BMKEHME  MarepualbHOM TOYKH 11O
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpaiienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KEHUE CHAPSI0B, LICTIHbIC U PEMEHHBIE MEpeIayun.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETa, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectn. IlepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaueHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAINIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUH.

CpaBHeHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxkeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 MU3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi »Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUW YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorenumanbHas SHEPIUs YIIPYro
nedbopmupoBaHHor — npyxkuHbl.  [loTeHlManmpHass  SHEprust Tejaa  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIe  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAaHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWUYECKOW SHEpTruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 00BSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HACANbHOrO rasza. AOCOJIIOTHas TeMmmepaTypa Kak Mepa
CpeIHEll KWHETUYECKOM SHEpPruu TEIIOBOro JBMKeHMs dactul] rasa. [llkana
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—KnanelpoHa.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpwIThl 10 MU PY3UN )KUIKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEHHsAS 3HEpPrus TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BuyTpenHuss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJibHasl TEIJIOEMKOCTh BEILIECTRA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMUKH K u3ompoueccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh TIPOIIECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEWCTBHUS  TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. Kodp@uIMEeHT Moie3Horo
nericTBus TemioBod mammuHbl. I{ukn KapHo m ero ko3pduimMeHT IoIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHY.



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

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HHEpruu Teja MpH COBEPIICHUU PaOOTHI: BBLIET
npoOKu U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTH BO3Ayxa. HacewlllleHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJbHasl TerioTa miasieHus. Cyoaumarus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU MOJTYYECHHUS] COBPEMEHHBIX MaTEpPHaloOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TaPOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX

3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
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BszaumopeiictBue 3apan0B. 3akoH Kynona. ToueuHsblil 3JIEKTpUYECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. IIpuHoun
CYNEPHO3ULIUNA DNEKTPUYECKUX Ioner. JIMHNKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mojs.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHMKM M AMAJIEKTPUKU B IJIEKTPOCTATHYECKOM IIOJIE.
JlvanexTpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DSJEKTPOCTAaTHUYECKash 3allUTa, 3a3€MJICHHE 3JIEKTPONpHUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3anmoenicTBruE HadIEKTPU3OBAHHBIX TE.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DJIIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaThyecKas 3aluTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUSI MEXXAY HUMH U JUJICKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptwle pabomol

N3mepenne d1eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIIEKTPUYECKOTO TOKA.

DNEeKTpOABIKYLIash CUjla W BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3akoHn Oma 71 MOJHOM (3aMKHYTO#) 2yiekTpudeckoi menu. KopoTkoe 3aMbIkaHUeE.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJLUIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpudecKnii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpOBOIHUKMY. CoOcTBeHHas U IIpUMECHAast IIPOBOAUMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.
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DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpuueckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OJJICKTPOHArpeBaTEIbHBIC TMPHUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe BIEKTPOJABIXKYIIEH cuibl. KOpoTKoe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii pa3psa U NpOBOJIMMOCTh BO3yXa.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHa B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMoN0THY, XUMHUH, TeoTpadyu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, (uznueckas BEIUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHUU, JWHEWHas (yHKIMS,
napaboia, runepOosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXK]IECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEILIOTIEPEIayH, TEIJIOBOEC PABHOBECHE),
ANIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.
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Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEU U
ra3oB, JJICKTPHUUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJMTHYECKAS UCCOLMALMS,
rajbBaHHKA.

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

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTeldb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpPHAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHArpeBaTEIIbHbIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, TaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHCTBHE  IOCTOSSHHBIX ~ MarHUTOB.
MarautHoe moje. Bektop MarHUTHOM HWHAYKUMH. [IpuHUIMO Cynepno3uinuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM MHAYKUMU. KapTuHa JMHUA MarHUTHOMN
WHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe T0Ji€ TMPOBOJHMKA C TOKOM. KapTuHa JNHHUN WHIYKIUH
MarHuTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBue mpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOU
WHAYKIAK. OJIEKTPOABIKYIIAS CWjia HWHAYKIUM. 3aKOH AJIEKTPOMArHUTHOMN
nHaykuuu dapanes.

BuxpeBoe nsiekTpuueckoe Tosie. OJEKTPOJBIKYIAs CUjla WHIYKIIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJTHOM MarHMTHOM TOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOUHTYKIIUH.

DHEprusi MAarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.
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TexHndeckue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHBIC
MArHUThl, 3JEKTPOMATHUTHI, SJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUll, UHIYKIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MarHUTHBIM TOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumopelicTBrUE IByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JlenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON UHTYKIUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHKYIIEH CHJIBI MHAYKIIUM OT CKOPOCTH U3MEHEHHUS
MarHUTHOTO ITOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMaZHUMHbIE KONE0AHUA

Konebarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. Ilepumoa, vacrora, ammumryga u (aza xoseOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBparieHue sHepriuu Npy raApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUu B UJ€ATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouMx KojeOaHUsAX. BhIHYXI€eHHbIE MEXaHHUYECKUE
kosie0anus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennpli  TOK. CHHYCOMAAQJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaIPSHKEHUS.

Tpancpopmarop. [IponsBoacTBo, mepegadya u MOTPeOICHUE DIECKTPUIECKON
DHEPrUr. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBaHue mapamMeTpoB KOJIEOATENbHOM cHUCTEMbl (IIPYKUHHBIA WIH
MaTEMaTUYECKUN MasITHUK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmroienue pe3onasca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA M HAIIPSDKEHUS OT BPEMEHM) NS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3sonanc mnpum mocCiIenOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN JIEKTPOIEPENAUH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

HccnenoBanre 3aBUCMMOCTH MEPUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccenmenoBanue NEPEMEHHOIO TOKa B LENH W3 IIOCIENOBATEIBHO
COCIMHEHHBIX KOHEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JUIMHa BOJIHBL. [lomepeuHble W NPOJOJIBHBIE BOJIHBI.
WnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3JIyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHoin BonHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

[IIxana 3JI€KTPOMarHUTHBIX BOJH. [IprMeHEHME 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AWArHOCTUKA B TEXHUKE M MEAULMHE, pajaap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesegoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
peoMIICHUE, TONSIpU3anus, AMPpakius, HHTepPepeHus.

Tema 3. Onmuka

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

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEITOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeh
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. LBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
pacCTOSIHME W ONTHYECKash CHiia TOHKOM JuH3bl. [locTpoeHue wuzoOpaxeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHHHUMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBUe HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

[Tonsgapu3zanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaTr, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOe BHYyTpeHHEE OoTpakeHre. Mojiesib CBETOBOA.

UccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIIM CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.
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[TosydyeHue cuekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomryuenue ciekTpa ¢ HTOMOIIbIO AU(PPAKINOHHON PEIIETKH.
HabGnronenue noasipu3zaluy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmusvie padomul
W3mepenne nokasaresns NpeaoMIICHHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEIBLHOCTH

['panunbpl  TPUMEHMMOCTHM  KJIIACCMYECKOM  MexaHuku.  [locTynatsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEJIBHOCTE OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTHUs
IIOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmot K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €T0 YACTOTOM. DHEpTHs
U UMIyJbC (POTOHA.

OTtkpoiThe 1 ucciaegopanue porodPdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue DiinHmreitHa s gotodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTOIIEMEHT,
dboToaTUMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3dQdeKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -YacTHIL.
ILmanerapnas moxens aroma. Iloctymarel bopa. M3nydenue wu morsiomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bujel
crekTpoB. CIEKTp YpOBHEW HEPrUU aToMa BOJIOPO/IaA.
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BousHoBbIE cBOlicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.
TexHuyecknue yCTpOHMCTBAa M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuii sakcnepumenm, 1abopamopuvie pabomul
Habnrogenue IMHEH4aToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTHI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKpeITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuo  cocTaBa
paavoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4YeHHUs.
BnusHue pagoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.
Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
OHeprus CBA3M HYKJIOHOB B sipe. SaepHbie cuibl. JledekT Maccol spa.
SnepHble peakunu. JleneHue U CUHTES slIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTanbHbIe B3auMoieicTBUs. EMUHCTBO (pu3nueckoii KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTurK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul
HccnenoBanue TpeKoB 4acTUll (10 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKECHUE.

ConuHeuHas cucTema.

Cosnne. ConHeuHast akTUBHOCTh. McTounuk sHeprun ConHIA W 3BE3.
3BE3/1bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpamMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYTpeHHEe CTpoeHue
3BE371. COBpEMEHHBIC MPEJACTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIydeHHUE.

Macmtabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIa30M C HCITOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUH ISl OTpeIeNICHUsI TI0JIOKEHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro Ilytu.

O6o0maromnee MOBTOPEHUE

Ponp ¢usuku u acTpoHOMHUHM B JKOHOMHYECKOM, TEXHOJOTHYECKOM,
COITMAJILHOM M ATHYECKOM cepax AeATeTbHOCTH YEIIOBEKA, POJIb M MECTO (DM3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHUPA, POJib (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
(bU3UYECKOW KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPOJIE.

MexnpeaMeTHble CBSA3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce OCyIIECTBISICTCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcaMH MaTE€MAaTHKH,
OMoN0TNY, XUMHUH, reorpadvu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmus, CBSI3aHHBIC C HU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHCTEMBl YPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIUUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIMH HA OCU KOOPJHMHAT, CIIOKEHUE BEKTOPOB,
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MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJO0OUS TPEYTOJBHHUKOB,
OTpe/ieNieHUe MIIOMAAN MIOCKUX (GUTyp 1 00bEMa Tell.

buonoecus: snektpuueckue SBICHUS B KMBOW MNpUpoOJE, KoyeOaTeabHbIE
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE ABJIECHUS B )KUBOW MPHUPOJIE, NEUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJu3.

l'eocpagua: wmarHuTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAMA 3JEKTpPONEpeNady, TIEHepaTop MEPEMEHHOr0 TOKa,
AJIEKTPOJBUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, pPaguONpUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
coJiHEeYHasi barapes.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npenMera «Dusukay T0IKHbBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOYyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TNO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKA O0YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TPa)IaHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIENCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpax JaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMS, ITUUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOI'O TBOPUYECTBA,

MpUCYIIEro (PU3nYecKoi HayKe;
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S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IesSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEd YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKM  OCYHIECTBJIATh  NIPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeTbHO  (DOPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MpOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEAEHATh LEIU ACATEIBHOCTH, 33JaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMSI;
BBISIBJISITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMST B  PACCMATPHUBAECMBIX
bu3NYeCcKUX SIBICHUSIX;
pa3pabaTeiBaTh IJIaH PEIICHHUS MPOOJEMbI ¢ YUETOM aHaIM3a UMCEIOIIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JeiiCTBUS:
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BJIA/IeTh HAYYHOW TEPMHHOJIOTHEH, KIIOUYEBHIMU TMOHSATHSIMU W METOAAMHU
buznuecKoil HayKu;

BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENIbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB peUIeHMs 3a7ad (U3UYECKOTO COJAECPKAaHUS, NPUMEHEHHUIO Pa3IMYHbIX
METO/I0B [TO3HAHMSI;

BJIAJETh BHUAAMH JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPAa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4EeOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YYE€OHBIX IIPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3MpOBaTh 3aj4auy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI Jii J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHHs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (U3UKE B MPAKTUYECKYI0 0O0JIacTh
KU3ZHEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;

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

Pabora c nnopmanueii:

BJIQ/ICTh HABBIKAMH TMOJIy4eHUs MHPOpPMAIUU (PU3UIECKOTO COJIEpKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alMI0 U HHTEPIPETalni0 MHPOPMAlUMU pPa3IMYHBIX BHUIOB U (opm
IpEJCTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCTIONB30BaTh  CpeACcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBl, PECypcocOEpekKeHMs, TMpaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COJAEpPX AHUS B Pa3IUYHBIX (opMarax c
yu€TOM Ha3zHayeHMsI HTHPOPMAIIUHU U LEIEBOU ayAUTOPHUHU, BHIOMpPAs ONTUMAIBHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:
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OCYIIECTBIATh OOLIEHWE Ha YypokKax (U3MKM U BO BHE-YPOUHOU
NEeATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJb30BATh MPEUMYILECTBA KOMaHJAHOW W MHAUBUIAYAJIbHOU
paboTHI;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOKHOCTEHN Ka)KI0r0 YjieHa KOJUICKTHBA,;

NPUHUMATh L[EJIM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poid ¢ y4ETOM MHEHMH y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kay€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHHKAa KOMaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJIEU C TMO3ULIHH HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IIO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABISTH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMUU, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B 00JaCTH
(u3MKH, TOCTOSHHO MOBBIILIATH CBOWM 00pa30BaTeNIbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;
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BIAJCTh HABBIKAMH  TO3HABATEILHON  pedieKCHMH KaK  OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBHA ¥ MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJIbTaTOB U
OCHOBAHUII;

UCII0JIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHU)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MpPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTHX HA OMIHOKH.

B mpornecce qocTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPAMMBI
no ¢u3uKe IS YPOBHS CpPEAHEro oOIero oOpa3oBaHUs Yy OOydaroNIuXcs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBAThCS K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U TPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIH, BKIIOUAIOIIECH CTpPEMJICHUE K JIOCTHKEHUIO LIEeNU U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh IMOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3periaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xonmy oOyudenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:
JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCcTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON ESATEIBHOCTH JIIOIEH;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, MHEPIIUAIbHAs CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsi IPU peleHuU (PU3NUeCcKuX 3ajay;

pacro3HaBath (U3HUYECKHUE SABJICHUS (MPOIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIESCTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHUE 110 OKPYKHOCTH, HWHEPIHs,
B3aUMOJIelicTBUE Tell, TU(dy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOSHUE >KUIKOCTEN
U TBEPJBIX TEJ, U3MEHEHHE 00BhEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
PaBHOBECHUE, MCHAPEHUE, KOHJICHCALHUs, IUIABJIICHUE, KPUCTAJUIA3ALMNS, KUIICHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IPU €r0 HArPEBAHUU B 3aKPBITOM
COCylle, CBSI3b MEXKIY MapamMeTpamMyd COCTOSIHASL Tra3a B HM30Mpoleccax,
AJICKTPU3ALMS TEJ, B3aUMOJICMCTBUE 3aPsIIO0B;

OMUCHIBATh MEXAHUYECKOE JIBMKEHHUE, UCMOJb3Yysl (DU3NYECKUE BEJIIUYUHBIL:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM TMPABHUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT HCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIUYMHAMM;

OIMCBHIBATh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI W TEIUIOBBIE SBJICHUA,
UCIIONB3YSd (U3WYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi SHEPTUSI XaOTHYECKOTO JIBMIKCHUSI MOJICKYJ, CPEIHECKBAIPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUH CMBICT HCIOJB3YEMBIX BEIWYHH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsi,
AJIEKTPUYECKOE T0JI€, HANPSKEHHOCTD MOJISI, TIOTEHIUAJ, Pa3HOCTh MOTEHIMAJIOB,;
NP OINMHMCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYEHUsS] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONIB3Yys (U3MUECKHE
3aKOHBI M MPUHIUMNBL: 3aKOH BceMUupHOTo Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUSI MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIMII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHs BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIUU TEIIOBOIO ABUKEHUS MOJIEKYII C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpw 3>TOM pasiinyarh CJIOBECHYIO
GbOpMYIMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX W3MEPEHHH, MPU 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEMJIOKEHHOTO O0OpYy/IOBaHUS, MPOBOJIUTH OMNBIT U
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M HMCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCUMOCTH  MEXIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpPOBATh pE3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEACHUM HCCIIEJOBAHUNA B
pamMKax y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESITEIbBHOCTH C KCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M JIaOOpaTOPHOTO
000py10BaHUS;

pemiarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOOXoAUMbIE NJisi €€ PEelIeHUs, TPOBOAUTh PAacCUYEThl M OLICHUBATH PEaJIbHOCTD
MOJIy4Y€eHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXKIEHUH C ONOpPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(dbu3nYecKue ABIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHUH  y4eOHBIX  3aJa4  COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEJICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOJTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyto HH(pOpMaIuio;
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IPUBOJUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOIECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH TP OOpAaIllEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYNIbI, PaAlMOHAIBHO paCHpenensaTh OO0S3aHHOCTU U
IJIAHUPOBATh JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOJIEMBI.

K kxoHny oOyuenus B 11 kjacce npeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh Y 00YUAIOUINXCS YMEHHN:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, Jyd CBETa, TOUECUHBI HCTOYHMK CBETA, AJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU peuIeHuH (PU3NYECKHUX
3a/1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBIECHUS (IIPOLECCHI) U OOBICHIATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHN U KBAaHTOBOW (PU3UKHU: AIIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEUCTBHME MAarHUTHOTO TOJS Ha
IPOBOJHUK C TOKOM M JBIKYUIMICS 3apsisi, 3JIEKTPOMArHUTHbIE KoJeOaHUs W
BOJIHBI, IPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTepdepeHuys, audpakuus U TOJAApU3ALMSA  CBETa, JHUCIEPCUS  CBETa,
dbotoanekTpudeckuit 3pdext (poToaddexT), cBeTOBOE NAaBICHUE, BOSHUKHOBEHUE
JMHEWYATOro0 CHEKTpa aroMa BOJOPOJA, E€CTECTBEHHAs W HCKYCCTBEHHAas

PaIUOaKTUBHOCTD;
OMKUCHIBATh M3YYEHHbIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MaArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPA3IUYHBIX  Cpea) |

AJICKTPOMArHUTHBIE SIBJIEHUS (MIPOIECCHI), HCIMOB3YSd (PU3NUECKHUE BEJIWYUHBIL:
DIEKTPUYECKUI 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJICKTPOJBIDKYIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MojisA, cuwia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYILIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO MOJIeHd, MEPUOJ U YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M CWia TOKa B MPOIECcCce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWUJia JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUYECKHIMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U EAUHUIIBI, YKa3bIBaTh
bopMmysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, TEPUO]I OTypaciaia, SHEPTUsI CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIWYMHAMU,
BBIYUCIISIT 3HAUEHUE (PU3NUECKOIN BETUYUHBI;

aHAIM3UPOBaTh (PU3UUYECKHUE TMPOIECChl U SIBJICHUSA, UCIOJIb3Ys (PU3UUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapaJIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
WHIYKINH, 3aKOH TPSMOJUHEHMHOTO pacipoCTpaHEHUsI CBETA, 3aKOHbI OTPaXKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOr0 3apsija, 3aKOH COXPAHEHUS MAacCOBOIO 4ucia, nmocrynarsl bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMAaTHUYEeCKOE BBIPAXXEHHUE M YCJIOBHUS (TpaHUIbI, O0OJACTH)
MPUMEHUMOCTH;

ONPEIEATh HAIIPABICHUE BEKTOPA UHAYKIIMM MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AmIriepa u cuibl JlopeHna;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3/1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNpPU 3TOM
dbopmynupoBaTh mpobiieMy/3aadyy M THUIOTE3y Y4eOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (PU3MUYECKUX BEJIWYHMH C HCIOJb30BAHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AenaTh BEIBOABI IO pe3yIbTaTaM UCCIIEAOBAHMS;
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co0ro1aTh mpaBuia 0€30MacHOTO TpyJa MPH MPOBEICHUH HCCIIEOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemaTrh pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIO,
UCTIONB3Ys (PU3UUECKHEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 33/1a4U
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEeoOXoauMble NJisi €€ pellleHUs, TPOBOAUTh PacUyEThl M OIICHUBATH PEaJIbHOCTh
MOJIYYeHHOTO 3HAYeHUS (PU3UUECKOUN BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LIETIOYKY PACCYKIECHHM C ONOPOM HA HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

UCIONB30BaTh  MPU  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
UH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
Y TIPEICTABJICHUs YUYEOHOW U Hay4YHO-NOMYJIAPHON MH(POpPMALIMH, MOJTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOITYYaeMyI0 HH(OPMAILHIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacCHOIO MCHOJIb30BAaHUS B OBCEIHEBHON
KU3HY;

INPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHUpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHON >KU3HU
Ui obecrieueHus: 0€30MacHOCTU NP OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 3J0POBbS U COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEICHUS B OKPYXKAIOLIEH Cpeae;

paboTaThb B TIpyHNe C BBHIMOJIHEHUEM PA3JIUYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPEleisTh OOS3aHHOCTU U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Konrtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOAbl HAYYHOI'O TO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
) TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

https://m.edsoo.ru/7f41bf72
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Uroro no pazgeny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
+ reKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 71eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne ni/m P Kourpoububle IIpakTHyeckue (1uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nosue. IeKTpoOMarHuTHast 1 1 3 bubnunoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 | bubnuorexka [JOK
) KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yeckue 1 dJIEKTPOMarHUTHBIC 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c¢97¢c
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmnoreka [JOK
OTHOCUTEIIHLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKH 6 bubmorexa [TOK

https://m.edsoo.ru/7f41c97¢c
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bu6mmoreka [JOK

. 4
4.2 Crpoerue atoma https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 Bubmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6 OBOBHIAIOHIEE ITOBTOPEHHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngj;i?:;;gﬁ%fmcwc
Hroro no pazneny 4
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoaunyecTBO 4acos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka Konrpoasusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypcebl

dusrka — HayKa O MPUPO/IE.

1 Hayunnie MeTZK bl HO?I»)HapHI/ISI 1 bubmmorexa [OK

yd A https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Pousb 1 MecTo ¢uzuku B

) (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU IESITENBHOCTH JHOIEU
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIHFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE | bubnnorexka [HOK
JOBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe maieHue. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepHaIbHON TOYKH IO 1 bubmmorexa LOK

P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 IIpuHiun oTHOcUTENbHOCTH [ anumes. 1 bubmuoreka [JOK
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HuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK

? cyneprosHt citl. Bropoit saxon https://m.edsoo.ru/ff0c3bes
HproToHa 17151 MaTepUaIbHON TOUYKHU

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUaJIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TskecTu. IlepBasg kocMuueckas bubmmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuina tpenusi. Koaddumment tpenus.

13 Cuna :ngOTI/IBJ'IeI—(IbI/Iq})I npu I[BI/IE(CHI/II/I bubnmorexa LIOK

https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTynaTenbHo€e U BpamaTreabHOe

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHs TBEPJIOTO TeNa
NMitynbsc MaTepraIbHON TOYKH,

1 CHCTEMBI MaTePUAITbHBIX TOYCK. bubnmoreka [JOK
HMitynbc critbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMmnyiabsca. PeakTuBHOE NBUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernaeckast sHEpTUsS MaTepruaIbHONR bubnmnoreka [JOK
ToukHu. Teopema 06 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOI YHEPT U

17 IToreHunanbHas sHEprusi. bubnuoreka [IOK
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18

[ToreHuunanbHas SHEPTUS YIIPYTO
ne(pOpMHUPOBAHHON MPYKUHBIL.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HCIIOTCHIINAJIBHBIX CHUJI C USMCHCHUEM
MEXaHUYECKOUI OHCPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

https://m.edsoo.ru/ffOc461a

bubmuorexa [JOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

20

21

22

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCcKo! Teopuu. bpoyHoBckoe
nswxenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TemoBoe paBHOBecue. TemnepaTypa
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u e€ uzMepenue. [llkana Temneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa

26 CpeHel KHHETUYECKON IHEPTUur bubnmoreka [JOK
JIBUJKECHHSI MOJIEKYII. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3axoH [lanbroHa. ["a30BbIe 3aKOHBI
JlaGopaTopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMH COCTOSHUS
pa3peKEHHOT0 raza»

29 M3omponeccel B HI€aIbHOM Ta3e U UX bubnnorexka [JOK
rpajguueckoe npeacTaBlIeHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3meHnenust. KonmnuectBo bubnuotexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
DHEPrusl OJHOATOMHOIO UEATILHOTO
rasa

31 Bunae! renionepenaun bubmmorera [IOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenave. AnuabaTHBIN Mpoiece
13 IlepBblii 3aKOH TEPMOJAMHAMUKH U €T0 bubnnorexka [HOK

NPUMEHEHHE K U30IPOoIIeccaM

https://m.edsoo.ru/ffOc5efc

38




HeoOpatumocTs npoiieccoB B

bu6mmoreka [IOK

4 .B i
3 HIPEIpOE. BTOPOH SaKoH https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicreust u KII1/ TermoBoit bubmuoreka [JOK
MaIIuHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKOJOTUYECKHe MPOOIeMbl
TEIUIOHEPTETHKU
18 Ob6o06maromuit ypok «MosnekynspHas bubnnorexa [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpsHas pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa [OK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJIAKHOCTH BO3/1yXa. HachleHHbIn bubmmorexa [OK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
42 amopdHbIe Tena. AHU30TPONHA bubnnorexka [HOK
CBOMCTB KpUCTAILIOB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiisl. COBpeMEHHbIE MaTePHAITBI
[InaBrneHue u KpUCTAIIU3ALINS.
43 VYV nenpHas TEmaoTa MIaBICHUS bubmorexa HOK
! ' https://m.edsoo.n/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 Y 0
PABHCHHE TEILIOROTo bararca https://m.edsoo.ru/ff0c6820
45 DJIeKTpU3alus Tell. DIEKTPUUECKUI bubnuorexa [JOK
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3apsia. JBa BUIa IIEKTPUYECKIX
3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

https://m.edsoo.ru/ffOc6bcc

46 OJYOPOBOIHUKHU. 3aKOH COXPaHEHUI buGnnorexa LIOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bec
3JIEKTPUYECKOIO 3apsijia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. ToueyHBIN diIeKTpUYECKUN buGnnorexa LIOK
y ' p https://m.edsoo.ru/ffOc6ces
3apsj
Hanpssk€HHOCTB 2IEKTPUIECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnnoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cui snekTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
) HHaL. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
ITIpoBOOHUKH U OUAIEKTPUKHU B
50 3J'IpeKT OCTaTUIECKOM HOIJ)'IC bubnnorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexTpoéMkocTh. KoHmencaTo
p A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubnmorexa LIOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMUPOBAIBLHOTO

ammapara, CTpyHHOT0 IpUHTepa.
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55

56

57

DNeKTpOCTaTHYECKAsl 3aIIUTA.
3azeMyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma jist
y4acTka 1enu

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHKKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOB»

PaboTta 1 MOIITHOCTB ANEKTPUUYECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7410

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

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJ1C uCTOUHMKA TOKA U
€ro BHYTPEHHET0 COMPOTUBIICHUS

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

59

DIIeKTPOHHAs MPOBOUMOCTD TBEPIIBIX
METAJUIOB. 3aBUCUMOCTh
COTMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIPOBOANMOCTh

60

61

DIIEKTPUYECKUI TOK B BAaKyyMe.
CBolICTBA JIEKTPOHHBIX ITYYKOB

[TomynpoBoAHMKH, UX COOCTBEHHAS U
IpUMecHas IpoBoAUMOCTh. CBoicTBa
p—n-nepexona. [lomynpoBoaHUKOBBIE

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae
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IPUOOPHI

DNEKTPUYECKUN TOK B pacTBOpPax U

& paciuiaBax 3JE€KTPOJIMTOB. 1 bubmmoreka [JOK
DJIEKTPOIUTHYECKAS AUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIIEKTPUUYECKHI TOK B razax.

63 CamocTosiTeTbHbIN 1 | bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoHusl. https://m.edsoo.ru/ff0c84ae
ITma3ma
DneKTpruuecKue Mpuodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE | bubnnorexa [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0maromuii ypok | bu6mmoreka [JOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota mo Teme

66 «Qnekrpocraruka. [TocTosHHBIM 1 bubnuoreka [IOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHsiil ypok. KonTponbHast | bubnnoreka [JOK
pabota o Teme "DIeKTpoAUHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
o TeMam 10 kitacca https://m.edsoo.ru/ffOc8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
o
Jl:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue i[:;:ennﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTostHHBIE MATHUTHI U X

| B3auMoJielicTBHE. MarHuTHOE 10JIe. | bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JInHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OnbIT DpcTeaa. | bubmmoreka [JOK
B3anmopeiicTBre NpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas pabota «3yueHue | | bubnmnorexa [JOK
MarHuTHOTO II0JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHWTa Ha PaMKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS HA

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnekTpoMarauTHas HHAyKIus. [loTok |
BEKTOpa MarHUTHOU uHAyKuu. 31C
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WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Gapanes

JlaGopaTopHas pabora
«UccnenoBanue siBICHUS
ANEKTPOMArHUTHOM UHYKITHI

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTB. SIBIICHUE
camonHaykiuu. 31C caMOMHIyKIUH.
DHeprusi MarHUTHOT'O MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE I0Je

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTEIIN JIEMEHTapHbIX YaCTHIL,
MHIYKIMOHHAs [1€4Yb

10

11

12

13

O6o0maromuii ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ UHIAYKOUS

KonTponbHas pabora mo Teme
«Mar"guTtHoe 1oJe.
SHGKTI)OMaFHI/ITHaSI I/IHI[}/KIII/ISI»

CB0OOHBIE MEXaHHUECKUE
kosebanus. ["'apMoHndeckue
KojeOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojeOaHuii rpy3a Ha
HUTHU OT JUIMHBI HUTH U MaccChl Ipy3a»

bu6mmoteka IIOK
https://m.edsoo.ru/ffO0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nunorexa LIOK
https://m.edsoo.ru/ff0caf06
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14

Koneb6arenbubiii koHTYp. CBOOOIHBIC
AJNIEKTPOMArHUTHBIC KOJeOaHus B
UJeATbHOM KOJIe0aTeTbHOM KOHTYPE.
AHanorust M1y MEXaHHYEeCKUMHU U
ANEKTPOMArHUTHBIMH KOJICOaHUSIMU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€AITBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxXaromx
KosieOaHusX. BbIHYXIeHHBIE
MeXaHu4ecKue Konebanus. Pe3onanc.
BI)IHY)KIIGHHBIG BHCKTpOMaFHI/ITHI)IC
Koae0anus

Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JICHCTBYIOIIEE 3HAYCHHUE CHIIbI TOKA U
HanpsHKEHUS

Tpancdopmarop. [IpousBoacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SJHEPTUU

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUU 3JIEKTpoliepeaayd

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

but6mmoreka [IOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
KynbTypa ncnosnb3oBanus
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AJEKTPOIHEPTHH B TOBCEAHEBHON
KUZHU

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21 pacrpocTpaHeHus U JJIWHA BOIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunble U IPOJOJIBHBIE BOJIHBI
” 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTh bubmmoreka [JOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbHIE BOJHBI, UX
23 cBoKcTBa U ckopocTk. [lkana bubmmorexa [TOK
https://m.edsoo.ru/ffOccfe0
AJEKTPOMAarHUTHBIX BOJIH
[IpuHUUMIBI paTIUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacts
cBs3u. Pagnostokamus
)5 KonrtponsHas pabdora «Konebanus u bubmmnoreka HOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
Toueynslii HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ffO0cd350
cBETa
OTtpakeHne cBeTa. 3aKOHBI
27 oTpaxkeHus ceta. [loctpoenue brbmorexa [OK
. https://m.edsoo.ru/ffOcd4e0
M300paKeHU B IJIOCKOM 3epKajie
[Ipenomnenne ceera. [lonHoe
)3 BHyTpeHHee oTpakeHue. [IpenenbHbril bubmuorexa [JOK
YIOJI MOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpa)KEHUs
29 JlaGopatopnas pabora «3mepenue bubmuoreka [JOK
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IIOKas3aTeyid MPEJIOMIICHUA CTCKIIA»

Jlunssl. [TocTpoenue n3odpaxkeHuil B

https://m.edsoo.ru/ff0cd67a

. bubnnorexa [JOK
30 nuH3e. Popmysia TOHKOM JIMH3HI.
https://m.edsoo.ru/ff0cddle
VYBenuueHue JTMH3bI
Jlaboparopnas pabota
31 «HccnenoBanue cBONWCTB
M300paXEHUI B TUH3AX)
Hucnepcus cBera. CI0XHBIA COCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas
pabora «Habmoienue nucrepcuu
CBETa»
13 Nutepdepennus cpera. udpakius bubnnorexa [JOK
ceta. [ludpakimonnas pemeérka https://m.edsoo.ru/ffO0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubmmnoreka HOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpbI U yCTPOMCTBA U
YCJIOBHS UX 0€301aCHOTO TPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [loctynarer bubnmnorexa [JOK
CIIEIMAIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
OTHOCUTENBHOCTH OJHOBPEMEHHOCTH.
bubnunorexa LIOK
37 3ameJieHre BpEMEHH U COKpAILEHUE
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
. bubnuotexa [JOK
38 gacTuilbl. CBS3b MAaCChI C YHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHsl TOKOS
39 KonTponbnas pabora «OnTuka. bubnuoteka [JOK
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OCHOBBI crielMaIbHON TEOPUU
OTHOCHUTEIBHOCTHY

®otonsl. Dopmyna [Inanka. Jueprus

https://m.edsoo.ru/ffOcf6£0

bubnunorexa LIOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 1IOK
HOIHNOTEKA
41 otoddbdexra. OnbiTel A. I
¢ b https://m.edsoo.ru/ffOcffc4
CrojeToBa
3akoHsbl poTorddekra. YpaBHeHue
42 SﬁHmTeI(?lI)Ha nq:lq)(bOToatb(;@)eKTa bubmrorexa LIOK
A ' https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» portospdexra
Jasnenue cBera. Onbitsl [1. H.
. bubmuoreka [{OK
43 JleOeneBa. XumMudeckoe JIENCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
¢boTorMeMEHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUO
45 Pemenue 3agad mo reme «1E€MEHTBI bu6mmoteka IIOK
KBAaHTOBOU OIITUKH https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OnbBITE
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [IOK
pOPAATOP t hitps://m.edsoo.ru/ff0d091a
[lmanerapnast MoJieb aToMa
bu6nunorexa LIOK
47 IToctynater bopa
TYHATRL HOp https://m.edsoo.ru/ff0dOafa
W3nyuenne n mornomnieHne GpoTOHOB
48 i I/I}ll'lqe exoe aTOMeIlH co H(()ll)"O OBHS bubmorexa LHOK
p pexon . 8 yp https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Ipyrou. Buasl ciekTpos
49 BonnoBbie cBOMCTBa yacTuil. BosHbI bubmuorexa [IOK
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50

51

ne bpoiina. KopnyckyisipHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTKpBITI/Ie PaaAruOaKTUBHOCTH. OMBITEI

Pesepdopna no onpenenenuto cocraBa

PaaOaKTUBHOI'O U3TTYUYCHUSA

CoiicTBa anb(da-, 6era-, ramma-
u3nyueHus. BiusHue
PagIiOaKTHBHOCTH Ha YKHBBIC
OpraHu3MbI

https://m.edsoo.ru/ff0dOca8

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMma-u3nyueHue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
Snepubie peakuuu. SAnepHbIin
peaktop. [Ipo6iiembl, NEPCIEKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI SIEPHOI
SHEPTEeTUKU

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. METO 16l HAOTIOIEHUS U
pErucTpalnu 3JIEMEHTAPHBIX YaCTHLI.
Kpyrastii cton «®yH1aMeHTalIbHbIE
B3auMoJecTBUA. EMMHCTBO
(bu3MUeCKOil KapTUHBI MUPAY

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nHoro HeOa. Co3Be3nus,
HpKI/Ie 3Bé3I[BI, IIJIaHCTHhI, UX BUAHUMOC
JIBUXKCHUC. COJ’IHG‘IHEUI cucreMa
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56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHeprun CosHua U 3BE3]1

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHON
nociieoBaTelbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU 1
sBostoniu CoJHIa U 3BE31

Mnineunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue n aBmwxenne CojiHIA B
l'anaktuke. ['anaktuku. YépHbie
JBIPBI B SIAPAX TalaKkTHK

Bcenennas. Pa3z0beranue rajgakTHK.
Teopus bosbioro B3peisa.
PennkroBoe usnyuenue.
MeTtaranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT

61

62

63

KontponbHas padoTa «2J1€MEHTHI
aCTPOHOMUU U acTPOPU3UKK»

O6o06maromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUU B IKOHOMHUYECKOM,
TEXHOJIOTUYECKOW, COUUAIIBHOU 1
ATUYECKOH chepax NeaTeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto

(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O6o0maromuii ypok. Poib
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(dbuzuvecKoit Teopun B HOPMUPOBAHUH
MPECTaBICHUN O (PU3UYECKOM
KapTUHE MHpa

O6o06maromuii ypok. Mecto

(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM
psIy COBPEMEHHBIX €CTECTBEHHO-

65

Hay4HBIX IIPEJICTABICHUN O IIPUPOAC

PesepBHbIil ypok. MaruutHoe noie.

66
ONEeKTPOMarHuTHAsE NHIYKIHS

PesepBubiit ypok. Ontuka. OCHOBBI
67 CHeIMaIbHON TEOpUHU 1
OTHOCUTEITBHOCTH

Pesepnbrii ypok. KBanToBas ¢pusuka.
bu6nmorexa LIOK

68 ) 1
JICMCHTBL aCTPOHOMHIH 1 https://m.edsoo.ru/ff0d 1784

acTpopU3UKH

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

68 4 7
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

METOJIUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

52
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