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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke ¢ yudéroM enepalibHOM pabdodeil MporpaMMbl BOCHUTAHUS U
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (u3HNKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YUYHUTHIBAET HEOOXOJAMMOCTh pealh3allii MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM MpeaMeramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3YYEHHs] (PM3HKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JTUYHOCTHBHIE,
MeTarnpeIMEeTHbIC, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHHMS Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO F0J1aM 00YUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka o HauOolsiee OOIUX 3aKOHAX MPHUPOJBI, BHICTYIAs B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUUIS €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir uw actpoHomued. Mcmonb3oBaHHE MW AKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  ONpenenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCAQ, MOJIYYEHHUS] HOBBIX MATEpPHAJOB C 33JaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIM METOJI MO3HAHUS MPU BBHIMOJTHEHUN UMHU YU4E€OHBIX UCCIICI0OBaHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH PAJl WIEH, KOTOpPhIE MOXKHO paccMaTpUBaTh KakK MPUHIUIBLI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUal U3 BCEX pa3zesioB (DM3UKH, BKIIFOYAECT KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

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

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

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM Npo0ieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (U3UUECKue TeopuH ((POpMHpPOBAaHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOAX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B MporpaMme 1o (pusnke oO0beAMHEHBI B OOIIMNA CIHCOK YUEHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecrmeumBaeTcsl  OBIAJCHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACYETHBIX M KadY€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pasnesnoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BBI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKiIa. B kabunere (u3MKyU JOMKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH U  OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [Isl YYEHHYECKUX MPAKTUYECKUX paboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJIOTOBBIX M LM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

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

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJIb30BAaHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npolecce u3yyeHus Kypca GU3NKN Ha YPOBHE CPEHEro 00111ero 00pa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3gaHue GuU3NIeCcKol MOJENH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYECKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

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

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
mpoBeneHusl J1abOpaTopHbIX pPabOT M OMBITOB C YYE€TOM HWHIWBHUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuueitHoe  aBmkeHWe. [[BWKEHHME  MaTepuaJbHOM TOYKHA MO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICMTHbIC U PEMEHHbBIC TTEpeaavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBukeHus Tejaa, OPOIIEHHOTO TMOJ yIioM K TOPU30HTY M
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUS U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MNPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITYJibCa Tejla. 3aKOH COXPAHEHUS HWMITYJIhbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedbopmupoBaHHod  npyxkuHbl.  [loTeHuManeHas  SHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOILOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJNIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIliepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UICAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTPaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHUE. Y IeJIbHAs TEIIOEMKOCThH BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKHU.



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

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBUEM CXKATOTO BO3/yXa, HarpeBanue >pupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kurneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Martepuaibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

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

3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
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BsaumopeiictBue 3apsa0B. 3akoH Kynona. ToueuyHbli 2IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHiun
CYNEPHO3ULIUNA AIEKTPUYECKUX Toser. JIMHMKM HanpsyKEHHOCTH JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mojs.  [lorenunman.  PasHocTh
NOTEHUHUAIOB. [IpOBOMHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlvanexTpryeckast MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpPOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE IPUMEHEHHE: 3SIJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DSJIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNmapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3anmoenicTBue HadIEKTPU30BAHHBIX TEN.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne d1eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTOsIHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

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

ONEeKTpOABMXKYLIasl CUila W BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHMOCTH
COMPOTHUBJIEHUS] METAJLUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpOBOIHUKMY. CoOcTBeHHas U IIpUMECHAast IIPOBOAUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.
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DNeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS UCCOLUALUSA. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHUKHA TOKa, OJJICKTPOHArpeBaTEIbHBIC MPHOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTPOBOAHUKOBBIN IHO/, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTeprana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOJBIXKYIIEH cuibl. KOpoTKoe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUSI METAIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJIUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHnue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUJIbI UCTOYHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHA B 10 Kiacce oCyLIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadvu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (uznyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, JuHEHHas (QyHKIHS,
napabosa, rurnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEILIONIEPEIayH, TEIJIOBOE PABHOBECHE),
ANIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

12



Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUIAKOCTEH WU
ra3oB, JJICKTPHUUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJUTHYECKAS THUCCOLUALM,
raJibBaHUKa.

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

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIUIHUKHA, HCIOJb30BAaHUWE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIYYCHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHCTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUMH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUA MarHUTHOM
MHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe TIOJIe TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUIUH
MarHuTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBrue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOoayJib U HampaBJieHUE. [|BH>KeHHE 3apsHKEHHOM YaCTHULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIUK. OJIEKTPOABIKYINAs Cujia HWHAYKIUM. 3aKOH JJIECKTPOMAarHWTHOU
nHaykuuu dapanes.

BuxpeBoe nsnekrpuyeckoe IMoje. DIEKTPOABMXKYIIAs CWJIA WHAYKUAU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOUHTyKIIUH.

DHEprusi MAarHUTHOTO TIOJIST KATYIIIKU C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.
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TexHudeckrue yCTPOMCTBA W MPAKTHYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMmojelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHTYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBHKYIIEH CHJIBI MHAYKIIUM OT CKOPOCTH HU3MEHEHUS
MarHMTHOT'O MOTOKA.

SIBeHrEe CAMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamopHwie pabomuol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KONE0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konedanus. [lepumoa, wacrora, ammumryga u ($aza koseOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarolmuXx KoieOaHUsX. BrIHYX/IeHHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUSL.

[lepemennplii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, mepegavya u MOTPeOICHUE DIEKTPUIECKON
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, JUHUU JIEKTPONEpeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOnronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6monenue pe3onanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUS.

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

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. [lomepedHble W IPOJOJIBHBIE  BOJIHBI.
HnuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAasl IUAarHOCTHKAa B TEXHHKE M MEAMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6nronenune naTepdepenninu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

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

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX — BOJIH: OTpPaKEHHE,
peroMIICHUE, MONSIpU3anus, AMPpakius, HHTepPepeHus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTElb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKash cujla TOHKOM JuH3bL. [locTpoeHue nzoOpaxeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEpGhEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBuUe HaOIIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpakxium ceera.

HaOmronenue nucnepcuu cBera.
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[TomydyeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.
HabGnronenue noasipusalnuy CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
N3mepeHune nokazaresis NpesioMJIEHUs CTEKJIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEIBLHOCTH

['panuupl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEJIBHOCTD OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEprun GOTOHA C €T0 YACTOTON. DHEPrus
U UMITyJbC (pOTOHA.

OTtkpoiTue 1 ucciaeaopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKOHbI
dbororddexra. YpaBHenue ODiinmreitHa s gortodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
ILmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp YpOBHEM 3HEPTrUU aTOMa BOJIOPO/IA.
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BousHoBbIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3ITy4YCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue IMHeH4aToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEpPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTb CTPOCHMs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomsl.
Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTalbHbIe B3auMOJieicTBUA. EAMHCTBO u3nueckoil KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii axcnepumenm, nabopamopmvie pabomul
HccnenoBanre TpeKoB 4acTUIL (MO0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjemMeHTHI ACTPOHOMUM U aCTPOPU3NKH

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

ConHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM IOCIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABJICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Paz0beranue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkToOBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUI JJIsI OTpeIeNIeHUs] TI0JIOKEHNUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3BI.

HaOmronenus B Teneckon JIlyHsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHUHM B SKOHOMHYECKOM, TEXHOJOTHYECKOM,
COITMAJILHOM M ATHYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJIb U MECTO (DH3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHUPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
(bU3NYECKOM KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MAaTE€MAaTHKH,
OMoNOTHU, XUMHUH, reoTpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
GyHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIIMM HAa OCU KOOPJHMHAT, CIIOKECHUE BEKTOPOB,
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MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKU TOJO0O0US TPEYTOJHHHUKOB,
oTpeeNeHue MIIOMAAN MIOCKUX (GUTYyp 1 00bEMa Tell.

buonocusa: snekTpuueckue SBICHUS B KMUBOW MpUpoOJE, KoyeOaTeabHbIE
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE ABJICHUS B )KUBOW MPUPOJIE, IEVCTBUE
paavanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJu3.

l'eocpagusa: wmarHuTHBIE TONIOCA 3€MJIM, 3K MArHUTHBIX Py,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAMA BJEKTpPONEpeNady, TIEHepaTop IEPEMEHHOr0 TOKa,
AIIEKTPOJBUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, pPaguONpUEMHHK, TEJIEBU30P,
anteHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHasi barapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro npenmera «Dusukay» NOIKHbBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UIIUKA O0YYAIOIIEeTOCs! KaK AKTUBHOIO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHONW OpPTaHU3aIINY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJ1aHCKOU HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC DPEIICHMS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIKOUYAs SCTETUKY HAyYHOTO TBOPYECTBA,

pUCyIero pu3nYecKoi HayKe;
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5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

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

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

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

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh ILEIU ACATCIBHOCTH, 33JaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJISITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaTeiBaTh IJIaH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a MMCEIOIIUXCS
MAaTEepPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITETbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOAaMHU
buznuecKoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKONW U MPOSKTHON ACSITENbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pelIeHUs 3aAaud (PU3MUECKOrO COJEp)KaHUs, NPUMEHEHUIO Pa3IMYHbIX
METO/I0B [TO3HAHHS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3lIMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YYE€OHBIX IPOEKTOB B 00J1acTH (PU3HKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4ady,
BBIIBUTATh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3a7aud pPe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb IE€PEHOCUTh 3HAaHUA MO (U3UKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 331a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

Pabora c nndopmanueii:

BJIa/ICTh HABBIKAMH TMOJIy4eHHUs WHPOpPMAIUN (PU3UIECKOTO CONEpKaHUsS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alMI0 U WHTEPIPETalNni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh HHPOPMALIUH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TMUTUEHBI, PECypcocOepeKeHMs, TMpaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax c
yu€TOM HazHayeHHsI THPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMpAsi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:
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OCYIIECTBISATh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOHU
NEeATEIbHOCTH;

pacmo3HaBaTh TMPEANOCBUIKA  KOH(MIWUKTHBIX CUTyallMd W CMATYaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW M MHAUBUIYAJIBHON
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEHUCTBUM C y4y€ToM OoOIuX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

OpUHUMATh LM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABJIATh IUIAH JICWCTBHM,
pacmpeneniarTh pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3ULHUKA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JeHCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
(GU3UKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BHIOOp, apryMeHTUpoOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTHUBBI B AESTEIBHOCTb,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;
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BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB W
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pelieHus;

YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHI)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHMX TPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B npornecce HoCTHXKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydarOIIuXcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAMOIaTr AFO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPHHHMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHC K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HCXOJS M3 CBOHWX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIIUX CITIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIITh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax poJjib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON NESATEIIbHOCTH JIIOJIEH;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHuaibHas TOYKAa, MHEPIIUAIbHAS CHCTeMa OTCUETa, AOCOIIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsii IPU peleHuH (PU3NUeCcKuX 3ajay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKON TEOpUM CTPOCHHMS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JIBI)KCHUE, CBOOOJHOE IaJICHHE TeJ, JBWKCHHE 110 OKPYKHOCTH, HWHEPIHs,
B3auMOJIelicTBUE Tell, TUu(dy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOSHUE >KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BEMA TEJI MPU HarpeBaHUH (OXJIXKICHUH ), TETNIOBOE
paBHOBECHUE, UCIAPEHUE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCy/l€, CBS3b MEXKAY MapaMeTpaMud COCTOSIHHMSI Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yys (U3UYECKUE BEIWYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MexaHWYecKas MOIIHOCTb; IIPH OINHUCAHUM IPABUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBbIC CBOMCTBA TEJI M TEIUIOBBIC SBIICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUSI TEIUIOBOTO JBUTATENsl; MpPU OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUN CMBICH HCIOJB3yeMbIX BEIMYHMH, WX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSKEHHOCTD MOJIs, MOTEHIIUAN, Pa3HOCTh MOTEHIIMATIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] M EIUHUIIBI; YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpAHEHUS MEXAaHMUYECKOM HSHEPruM, 3aKOH COXpPAaHEHHS HMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPLUHATBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, a30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIHH TEIUIOBOTO JABMXEHHUS MOJIEKYJ C
a0COJIFOTHON TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3iuMyaTh CIOBECHYIO
GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIB30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBaTh MpobOiieMy/3amady W THUIOTE3y y4eOHOTO DKCIICPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpPOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pPE3yIbTaTaM UCCIEI0BAHMUS;

co0ro1aTh MpaBuja 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SBHO 3aJaHHON (DM3MYECKOW MOJENbIO,
UCIIOJIBb3Ysl PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3UUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOoOXoauMble i €€ pelIeHHs, TPOBOJUTh PAaCUEThl M OLEHUBATH PEATbHOCTH
MOJIy4YEeHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HAa M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
WH(OPMAIMOHHBIE TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEJICTABJICHUS YICOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAIMH, TTOTYIYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyi0 HH()OPMAITHIO;
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IPUBOJUTH MPUMEPHI BKJIaJ1a POCCUHUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHHSI 3I0POBbsSl U COOJIIOJIEHUS HOPM SKOJOTHYECKOIO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJJAHUPOBATh JECSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUsIX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K kxoHny oOyuenus B 11 kjacce npeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh C(POPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (pU3MKu B (HOopMHpPOBaAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEeH:
TOYEUYHBIN JIEKTPUUYECKUI 3aps, Jy4Y CBETa, TOUECUHbII HCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpHU peuIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMMKHN U KBAaHTOBOW (PU3MKH: 3JIEKTPUUYECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEWCTBME MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACHPOCTPAHEHUE CBETA, OTPAXXECHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJAApU3aAlMsA  CBETa, JHUCIEPCUSl  CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cCBETOBOE JaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYyCCTBEHHas

PaIUOaKTUBHOCTD;
ONMMUCHIBATh W3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

AJICKTPOMArHUTHBIE SBJICHUS] (MPOIECCHI), HCMOJB3Ysl (PU3MUECKHUE BEIUYUHBIL:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HANPSKEHUE, DIIEKTPUUECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cwia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3aps] U CHiIa ToKa B Ipolecce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHUCAHUHA TPABUIHHO TPAKTOBATH (PU3UUYECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEIMYUMHY C JAPYTUMHU
BEJINYNHAMU;

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKue BEJIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHWU TMPABUIBHO TPAKTOBaTh (DU3UYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHANIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIIONB3YsI (PU3MUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOTO U MAPaJIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE OWHIITEHHA Aid (oTtodddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4uCia, mocrynartel bopa,
3aKOH PaJIMOAKTHUBHOIO pacnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbI, OOJACTH)
MIPUMEHUMOCTH;

ONpENIENIATh HAIIPABICHHE BEKTOPA WHIYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JIopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJI0BaHUs, MPOBOAUTH OIBIT U
bopMyIUpOBaThH BBIBOHI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBINA CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

HCCIIeIOBAaTh 3aBUCUMOCTH  (DU3MUYECKUX BEJIWYUH C HCIOJIb30BAHUEM
OPSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PHKCHpPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHNUS;
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co0MIo1aTh mpaBuia OE30MacHOro TpyJa MpH MPOBEICHUHN UCCIIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THbIE 3aJa4d C SBHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCTIONB3YS (PU3HUECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIOBHS 3a7auu
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOUMBbIE JUIsl €€ pEIlIeHUs, MPOBOAUTH PACUETHI U OLIEHUBATH PEAIBHOCTD
HOJIy4YEHHOT0 3Hau€Hus (PU3NUECKOIN BEINUNHBI;

penaTh KaueCTBEHHBIE 3aa4U: BBICTPAUBATh JIOTHYECKN HEIPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM HA HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  MPU  pPELIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABICHUS YYEOHOW U HAyYHO-TIOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B PAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPU OOpallEeHUH ¢ MPUOOpPAMHU U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyHHe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyMINbl, PAaLUOHAIBHO pACHpPElesaTh OOS3aHHOCTH U
IJJAHUPOBATH JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

32


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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMAarHUTHbBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OITTUKU 6 Eubmorexa IIOK

https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOD®U3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHKE 4 ng;;ﬁf;igrouﬁ £41c07¢
Htoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 bubmorexa HOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETLHOCTH JIIOIeH
MexaHudeckoe JBHXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCcKOpeHHOE PSIMOJIMHEIHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHtIMTT OTHOCHUTENLHOCTH [ amues. 1 bu6mmoreka [IOK
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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

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

bu6mmoreka [IOK

o CyneposHmu cuit. Brop OHU%KOH https://m.edsoo.ru/ffOc3be8
HproTona asis MatepuanbHOM TOUKH

10 Tpetuii 3akon HeroToHa niis bubnnoreka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuna CinOTI/IBHGI?I/Iq:I npu JIBI/IE(GHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU DHEPIUU

17 [ToTeHnanbHast YHEPTHUS. bu6mmoreka [IOK
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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
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https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas 3HEPTUs YIPYTo
neOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAIBHEIX CHUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas padbora no teme

«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlectBa. [locrossuHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
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https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ usmepenue. Illkana remneparyp
Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHel KHHETHYECKOM SHEPruun bubnnoreka HOK
JBHKECHUS MOJIEKY. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamu COCTOSIHUS
Pa3peKeHHOTro raza
29 W3omporieccel B naeabHOM rasze u ux bubnuoreka [IOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJIMHAMHUYECKON CUCTEMBI U
croco0On! e€ n3meHenus. KoanuecTBo bu6nmoreka [JOK
30
TEIUI0THI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UEaTbHOTO
rasa
bubmuorexa [JOK
31 Brawt Teruionepesain https://m.edso0.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTD BEIIECTBA.
32 KonmgecTBo TEIIIOTHI pH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AauadaTHbIN mpoiecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U €TI0 bubmuoreka [IOK

MMPUMCHCHHUC K U30IIpoLIcccaM

https://m.edsoo.ru/ffOc5efc
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https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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https://m.edsoo.ru/ff0c5c36
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HeoOpaTtumocTs nporeccos B

34 npupojie. Bropoit 3akoH bubmmorexa [JOK
prposte. BTop https://m.eds00.ru/ff0c6230
TEPMOJUHAMUKHU
35 ITpunnun nevicrBus u KII/I TermoBoi bubmuorexa [JOK
MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KI1JI
37 DKoJoru4eckue npooIeMbl
TEIUIOPHEPTETUKHU
38 O6o6maromuii ypok «MotekysipHast bubnnoreka [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [JOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI 1 OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [JOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnueckue u
4 aMmopdHbIe Tea. AHU30TPOIIHS bubnmoreka [JOK
CBOMWCTB KpHUCTaIIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpucTayisl. COBpEeMEHHBIC MaTEPHAITBI
[MnaBneHue U KpUCTATUTH3AIIHSL.
43 VienbHas TeroTa MIaBIeHUs bubmorexa HOK
8 ' https://m.edso0.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44
YpaBHeHHE TeIIOBOro bananca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnmoreka [JOK
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3apsna. ,HBa BHUJA SJICKTPUYICCKUX
3apsga10B

https://m.edsoo.ru/ffOc6bcc

IIpoBOIHKKH, TUATIEKTPUKU U

bu6mmoreka [IOK

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS
YHPOBOA p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUUECKOT0 3apsia
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIN 2IEKTPUIECKHAI bubmmnorexa [IOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJeH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cun 37eKTpoCcTaTHIeCKOTo
49 nonsd. ITorennuan. PazHocts bubmmorexa [TOK
) HHaL. https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUDIEKTPUKH B
50 anpeKT OCTaTHYECKOM noljw bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmmorexa [TOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
3IIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT NEKCTBUS U IPUMEHEHNE
o4 KOHJIEHCATOPOB, KOIMMPOBAJILHOTO

anmnapara, CTpyWHOTO IIpUHTEpA.

41



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

DneKTpocTaTHUeCcKast 3alluTa.
3azemileHue IEKTPOpruOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
y4acTKa [enu

56

[MocnenoBarenbHOE, MapajiebHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne cMEIIaHHOTO COCTUHECHUS
PE3HUCTOPOBY

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akon OMa AJist OTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabota
«M3mepenune DJIC ucTouHMKa TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
CONIPOTHUBIICHHS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bubmuorexa [JOK

https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK

https://m.edsoo.ru/ff0c7ae0

61

[ToympoBOTHUKH, X COOCTBEHHAS U
MpUMeCHas MPOBOAUMOCTh. CBOMCTBA
p—~n-niepexona. I1osynpoBoIHUKOBEIE

bu6mmorexa [IOK

https://m.edsoo.ru/ff0c84ae
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npudopHI

DJIEKTPUUYECKUI TOK B pacCTBOpax U
paciuiaBax 3J€KTPOJIUTOB.

bu6mmoreka [IOK

62 DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. 1 https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CamocTosiTenbHbIN U 1 bubnnoreka [JOK
HECaMOCTOSTENIbHBIN pa3psal. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH
O06o06maromuit ypok bubmmoreka [JOK

65 1
«DNEeKTPOIUHAMUKAY https://m.edsoo.ru/ffOc88be
KonTponbHas pabora no teme

66 «9nexkrpocrartuka. [locTosHHBIN 1 bubnuotexa [JOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 Pesepsublit ypok. KonTponbHast 1 bubnuoreka [IOK
pabora o Teme "DneKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O0oOmiaronuii ypok 1 bubmuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBHI U UX
B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C
TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIKYILYIOCS 3apSDKEHHYIO YaCTHILY. 1 bu6muoreka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJneKTpoMarHuTHas MHAyKnus. [loTok 1

BEKTOpa MarHuTHOM uHAyKIMu. IJ1C
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WHJYKIHAU. 3aKOH 3JIEKTPOMArHUTHOM
unaykiuu dapanes

10

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
BHeKTpOMaFHHTHOﬁ HHIAYKIOHUW

NuaykTuBHOCTD. SIBIICHUE
camonnaykiuu. IJ1C caMonHyKIuu.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMArHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHUE: TOCTOSTHHBIE MarHUTBHI,
3JIEKTPOMArHUTHI, JICKTPOJIBUTATENb,
YCKOPHUTEJH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TI€Yhb

Oo6o06maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHUTHAST HHIYKIHS)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubmuoreka [{OK
https://m.edsoo.ru/ff0ca600

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padbota no teme
«MarHuTtHoOe 1ose.
DNeKTpOMarHuTHasi UHIYKIUS»

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHH.
[IpeBparienue sHeprun

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
nepuojia MajbIx KosebaHuii rpy3a Ha
HHUTHU OT JJIMHBI HUTH U MACCBI I'py3a»
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14

15

Konebarenbublit kouTyp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B
U/ICATHHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexmy MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMHU

®opmyna Tomcona. 3akon

COXpaHCHHA DHEPIUH B HACAIIbHOM
KoJie0aTeIbHOM KOHTYpPC

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BrinykeHHBIE 37IEKTPOMAarHUTHBIE
KoJe0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
MepEMEHHbIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JENCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucpopmarop. [Ipoussoactso,
nepenaya u noTpedieHue
JIEKTPUYECKON SHEPTUN

19

20

Y CTpoNCTBO U MPAKTHYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIeKTponepeaady
DKOJIOrM4eCKUe PUCKU TIPU
IIPOU3BOJICTBE IEKTPOIHEPIUH.
KynbTypa ncnosns3oBanus

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324
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3JIEKTPOSHEPTUU B OBCEIHEBHOM
KU3HU

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [lepuon. Ckopocth

bu6nmoreka [IOK

21 pacpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
ITonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTh bubnnorexa [JOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBolicTBa 1 ckopocTh. [1lkana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfe
ANEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTn
cBs3U. Paguonokanus
o5 KonTponbhas padota «Konebanus u bubmuorteka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueunslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
n300pakeHH B TIIOCKOM 3epKalie
IIpenomiienue csera. [lonHoe
28 BHYTpEeHHee oTpaxeHue. IIpenenbHblin bu6muoreka [JOK
YTOJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
29 JlabopaTtopHas pabota «3mepenue bubnuoteka [JOK
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IMOKas3aTcJId MPEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ffOcd67a

JIunzel. [loctpoeHune n300pakeHuii B

30 muH3e. Dopmyrna TOHKOM JTUH3EI bubmmorexa [JOK
$ POPMY ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JuH3bI
JlabGopaTopHas paborta
31 «HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX)»
Jucnepcus cBera. CIoKHBINA COCTaB
39 oenoro ceera. L[er. JJabopaTropHas
pabora «HabmroaeHue nucrnepceun
CBETa»
33 WNurtepdepenmus crera. dudpakius bubnuorexa [IOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspwuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpuOOPHI U yCTPOMCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
36 KJIAaCCUYECKOM MexaHuKu. [TocTynarsl bubmuoreka [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqieHre BpEMEHH U COKPAIIEHIE bubnmorexa HOK
P p https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN
38 gacTHIEL. CBSI3b MAaCCHI C DHEPTHEN U bubmorexa LHIOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPIusl MOKOs
39 KonTponpHas padota «OnTuka. bubnmoreka [JOK
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OcHOBBI CIELIMATIBHOM Teopuun
OTHOCHTEIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eu6 110K
nOIMoTEKa
41 .0 A.T.
porospdexta. Onbrrer https://m.edsoo.ru/ffOcffc4
CroieToBa
3akoHbI poTodrddexra. YpaBHeHHUE
42 aﬁHMTelgl)Ha Hq:[(bQ)OTOS(l);eKTa bubmmorexa [JOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddekra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XuMmuueckoe AeiCTBUE bubsmorexa [IOK
) https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTa u
MPAKTUIECKOE TPUMEHEHHE:
44
($oTORIEMEHT, POTOAATUHK,
CoJIHEeUHasl ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OIbBITHI
46 Pesepdopna no paccesHuro o-yactu bubnmorexa LHOK
PLOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmorexa [IOK
47 I1 b
OCTyTIaTR! bopa https://m.edsoo.ru/ff0d0afa
H3nydenue u noriomeHue GOTOHOB
48 II I/Iyl';{e eXx0/Ie aTOMeIllI co H(()I;O OBHS bubmorexa I[JOK
p pexol . a P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha OpyTroi. Buasl ciekTpoB
49 BoiHOBEIE cBoMicTBa yacThIl. BomHEBI but6mmoreka [IOK

49



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

ne bpoiua. KopryckyisipHo-
BOJIHOBOM Jyanu3M. ClIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

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

51

52

53

54

55

CgoiicTBa anbda-, 6era-, raMma-
n3iydeHus. Biousxue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacnan.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-nsinydenue

DHeprusi CBSA3U HYKJIOHOB B siJIpe.
Snepubie peakuuu. SnepHbii
peaktop. [IpobrnemMsbl, mEpPCIEKTUBHI,
AKOJIOTUYECKHUE aCIEKThI SAEPHOM
SHEPreTUKHU

OnemeHTapHbIe YacTULIBI. OTKpBITHE
no3uTpoHa. MeTosl HaOMoIeH!s U
PEruCTpanyy 3JEMEHTAPHBIX YACTHII.
Kpyrusiit cron «®yHaameHTanbHbIe
B3anmMoaercTBud. EnTMHCTBO
(bu3nyecKoil KapTUHBI MUPa»

Bun 38é31H0r0 HeOa. Co3Be3us,
SIpKI/Ie 3Bé3}lbl, IIJIAHETHI, UX BUIUMOC
nexenne. ColHEUYHAs! CUCTEMaA

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d0e38
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56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

57

3BE3bI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
II0CJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]

58

Muneunsiii [1yte — Hama 'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe u3nydeHue.
MeraranakTuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

KonTtpomnbHast pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
aACTPOHOMHUHU B SKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COIMATbHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

64

O6o06maromuit ypok. Poib
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(busnueckoit Teopun B GOpMUPOBAHUH
MpEeACTABICHUH 0 (PU3NIECKOM
KapTUHE MHpa

Oo6o06maromuii ypox. Mecto
65 ¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

HayYHBbIX HpeI[CTaBJ'IeHI/Iﬁ O IIpHUpOALC

66 PesepBHbIil ypok. MaruutHoe noie.

QHGKTpOMaFHI/ITHaSI HHAYKIOUA

PesepBHblit ypok. OnTrka. OCHOBBI
67 CHeIUaIbHON TEOpUHr 1
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DneMeHThl aCTPOHOMUU U 1
acTpo(U3HUKH

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

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME o8 4 !
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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