MUWHUCTEPCTBO ITPOCBEILEHMS POCCUNCKON ®ENEPALIMI
MuHHCTEPCTBO 00pa30BaHUsI U MOJIOAEIKHOM IMOTUTHKH
CepaoBcKo# 001acTu
JlemapraMeHT 00pa3oBaHust A IMHHUCTpaluyu ropoja ExatepunOypra

MAOY rumuazus Nell6
PACCMOTPEHO COI'JTACOBAHO VTBEPXIEHO -
pyxoBoautenb MO yunteneil 3aMeCTUTENb JUPEKTOPA nupektop MAOY rumuasuu
€CTEeTCBEHHOHAy4HOT'0 I[UKJIa p ' Nellfo 5 g,
e A iy
b e 7 - =T CltHAgKg 1
Co6oxnesa E.M. © Hapeesa EIL \ Myxamerumna E.A.
IIporoxou Ne 1 [Tpuxaz Ne 151 ITpukaz Ne 151
oT «24» aBrycra 2026 r. oT 24 aBrycra 2026 T. ot 24 aBrycta 2026 r.
PABOYAS ITPOI'PAMMA

(ID 12091787)

y4eOHoro npeamera «®@u3uka. bazoBbliil ypoBeHb»

st oOygaromumxcst 10-11 kimaccoB

r. ExkaTtepunOypr
2026



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUI K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOW MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3MKE HANpaBlieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeIMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, INIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojlepkaHue yuyeObHoro npeamera «Pu3nka» 1no rojgaM oOyueHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoabHBIN Kype GU3NKN — CHCTEMOOOpa3yoni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHaloB C 3aJlaHHBIMU CBOMCTBAMHU M JAPYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOM BKJIaJd B (POPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (OPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IPU BBIMOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu 1y ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuas U3 BCEX Pa3leioB (DU3UKH, BKIFOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKA
oObeMHEH BOKpYr (Qusnyeckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaAMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢Gu3ukm mpeamonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM pallMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKH Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUH, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W  OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecca HUCXONAS U3 OCOOCHHOCTEM IUJIAHUPOBAHUS U
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcsi  OBJIAJACHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YIENSAETCS PEHICHUI0 PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOro pasiena Kypca, TaK U HWHTErpUpPYs 3HAHUS U3
pa3HbIX pa3zenoB. /(s KayeCcTBEHHBIX 3a/1ad NPUOPUTETOM SIBIISIFOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMM IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k MaTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEr0 00pa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSX
IpEeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMoOHHOE  000pyAoBaHuEe (opMHpYEeTCs B COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpAMid st
UCCIEIOBAHMUS  M3Y4YaeMbIX  SIBJIEHMA M  MPOLIECCOB, JMIUPHUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHUE [UIsI YYEHUYECKMX MPAKTUYECKUX PpadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJDKHBI OBITH IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEeMJIEHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJIbI, PA3BUTHUE HUX HMHTEJUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POopMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C MCIOJIb30BAHUEM
bu3nYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O PONM (PU3UKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

JlocTrxeHne 3TUX lene o0ecreynBaeTCsl pelieHreM CIIeIyIOMMX 3a1a4 B

npoluecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (uU3MIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTIIOYast MEXaHHKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMS IS
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3faHue Gu3NIecKo MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JIECHUCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

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

[Ipennaraempiii B mporpamMme no (¢U3MKE MEepeueHb J1IabopaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBaHHBIM, YUWUTEIb [ENaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM MHIWMBUIYaJbHBIX
0COOEHHOCTEN 00yUarOIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHON KapTHHBI
MHPA, B TPAKTUUECKOMN AEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble ¥ I1U(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUsS, MyTH U TMepeMEelICHus
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuueitHoe  aBWKeHHE. J[BUKEHHME  MATEpPUAIBHOW  TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, LICMTHbIC U PEMEHHBIC MIEPEIayHu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBukeHUs Tena, OPOIIEHHOTO TMOJ yIioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLICHHS MEXAY NYTSAMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes. IlepBeidi  3akoH  HbrotoHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumima Ttsoxectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPH ABUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTEIIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: MOAIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MTOIBEME U TTAJICHUM.

CpaBHEHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJIbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KMHETHUYECKOUN YHEPTUU.

[TorennuanbHas DHEPTHU. [TorennmanbHas SHEPIUs YIIPYro
nedbopmupoBaHHor  npyxkuHbl.  [loTeHumanpHass SHeprusi Tejla  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHbIE  CWibl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHu4eckue yCTpOWCTBA U IMPAKTUUYECKOE IPUMEHEHHUE: BOIOMET, KONED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

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



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCONIIOTHas TeMmIlepaTrypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKeHHMsS dactul] rasa. [llkana
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpeIThl 10 MU PY3UN KUAKOCTEN U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS MACANBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KonmnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHUE. Y IeJibHasl TEIUIOEMKOCTh BEIlleCTRBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBbiii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIMHAMUKH K m3ompoueccaMm. I 'paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocCcTh Po1IeCCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kodp@uiMeHT moie3Horo
nericTBus TemuioBod MmamuHbl. I{ukn KapHo m ero ko3pduumeHT I0Ie3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/AyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3mMeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneiT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENs BHYTPEHHETO CTOPAaHUsI, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvle nepexoonl

[TapooOpa3oBanue u koHJeHcarusl. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwllieHHbl map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TeroTa miaBienus. Cyoaumarnus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU IMOJIYyYECHHS] COBPEMEHHBIX MaTEpHaoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUSI KPUCTALTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mMepenre OTHOCUTENBHOU BIAKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IUAIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOT0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnone. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUNA FIEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmman.  PasHocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUARNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnexrpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: HSIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBuE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS 3JIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBUKYINAasi CUja U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

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

DJIEeKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKH. CobOcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoaa. [lomympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUAMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COIPOTUBIIEHUS, BAKYyMHBIN O/,
TEPMHCTOPHI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepuraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, Qu3amyeckas BEJIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

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

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHUE),
IIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUTATEIb BHYTPEHHEIrO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, ANEKTPOHArpeBaTEIIbHbBIC npuOopHI,
AIIEKTPOOCBETUTEBHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOMH. [IpyHIMO cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS IOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MAarHUTHOTO TOJI JUIMHHOTO MPSMOrO IMPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonenicTBue npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuua JlopeHua, €€ MOlyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBmeHne anexkTpoMarHMTHOM HMHAYKIMU. [IOTOK BekTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUJIa HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu @apanes.

BuxpeBoe »ieKTpuyecKkoe Tmosie. DJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cuia
CaMOMHIYKLIHH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1BYX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHNE >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJeOaHMU.
["apmonunyeckue konebanus. Ilepuoxa, yactora, amrumtyna u (asa koseOaHUI.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUsl MEXIy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeiHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennpli TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
AHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJACTBE IJEKTpodHepruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTHYECKOE IMPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoOJIeOATENIbHONM CUCTEMBI (MPYKUHHBIA WITU
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanue 3aBUCMMOCTH TEPHOJIAa MalbIX KOJIeOaHHUH Tpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusi W JUiMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBIL.
HuTtepdepenius u udpaxiys MEXaHUIeCKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenrtanus BektopoB E, B, V B anekrpomarautHol BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3alus, nudpakius,
uHTepdepeHus. CKOpoCcTb 37EKTPOMAarHUTHBIX BOJIH.

[IIxana 37€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBS3U U TENIEBUICHUS. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pEe30HAHC.

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



HccnenoBanrie  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
pesoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpene. JIyu ceera. ToueuHbIli ICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil yroja MNOJHOIO
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparorie ¥ pacceuBaroiniyue JUH3BL. ToHkas nwmH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOMparoluX U paccenBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  TAJCHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIHOHHBIM amnmapar, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonmHOE BHYyTpeHHEE OTpaxkeHne. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUI B JIMH3aX.

Mopenu MUKpocKoIma, TeJIeCKomna.

Habmronenune natepdepeHInm cBeTa.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Toy4yeHue cexkTpa ¢ mMOMOIIbI0 TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol



W3mepeHne nokasaress NpesioMIIeHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znesa 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I U UMITYJIbCOM pGHHTHBHCTCKOﬁ YaCTHUIIbI. SHQPFI/I}I
IIOKOAI.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. ®opmyna [lnanka cBsizu sHEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue u ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3aK0oHBI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanunar
dboToarddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuuecKue YyCTpOICTBA M MPAKTHUECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o10o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriionmieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOViCcTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOCcTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocrapa
paavoakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BiusiHMe pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob! HaOJIOIEHUS M PErUCTPAIK 3JIEMEHTAPHBIX YaCTHII.

®dynaameHTanpHble B3auMoecTBUs. EAMHCTBO (U3HYECKOM KapTHHBI MUpA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii saxcnepumenm, nabopamopmusie pabomul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTBHI ACTPOHOMHUM U aCTPOPU3MKH

Otanbl pa3BUTHUS aCTpoHOMUU. [IpuKinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBHKEHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHI@ W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpaldbHBIN KJIacc —
CBETUMOCTB». 3BE31IbI TJIABHOHM ITOCJIEAOBATEIBLHOCTH. 3aBHCHMOCTb «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJIENOBATENbHOCTH. BHYTpeHHee cTpoeHue



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

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

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTrO MOJIyIIapUs U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUU
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCcKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbie CBA3H

N3yuyenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce oCyiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBICHWE, HAay4YHBIA (PakT, TUmoTe3a, (Quanyeckas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHH HAa OCH KOOPIWHAT, CIIOKECHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUpoJE, KoJjieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONITUYECKUE SIBJIICHUS B KMBOM MPUPOIE, IEUCTBUE
paJualy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIn3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KM MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNUE 3EMIICTPACEHUH.

Texnonocus: JIAHAXA DJICKTPOIIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaauONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIA amnmnapaTr, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JOCTHKEHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuXxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3ULIMENH JHYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE Peaau3ali OCHOBHBIX HAIpPaBJICHUH
BOCIIUTATEJILHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JECSTEIIBHOCTh B MHTEpPECAX TPAXIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHON OpraHU3alINY;

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

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIIbHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3BUKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUUECKOTO MOBEACHUS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
mpuUCyIero pu3nyecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATBbHON IEeSTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOHN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) 3K0JI0rHYecKOro BOCIUTAHUS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHUCTBUN B OKPYKAIOLIECH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOpMYJIMpPOBAaTH U aKTyaJIM3UpOBaTh  MpoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILEeNN JeATeIbHOCTH, 3aJaBaTh MapaMeTpPbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHalld3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINIOJNHATH PabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBaresibCKue 1eiCTBUA:
BJIaJIETh HAYYHOW TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliy, MPeoO0pa30oBaHUI0 M TPHUMEHEHUIO B Pa3IUYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pellIeHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHCJIE TIPU N3YYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX YUCOHBIX NIPEIMETOB;

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

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

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOIO COJEpKaHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh IOUCK, aHalu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHadeHHsI HPOPMAIIUHU U LIETICBOW ayTUTOPHH, BRIOUPAs ONITUMATBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKaX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh TPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN KayKOr0 WIEHA KOJUIEKTUBA;

OPUHUMATh LM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAaJa M KaXIOr0 yYaCTHHKAa KOMaH[bl B
OOIIHiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IPOEKThI, OLICHWBATh WJEH C IMO3WLIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh [O3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO JIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacuIMpsITh paMKH Yy4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JacCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh  HABBIKAMH  TO3HABATENBbHON  pedJeKCHMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, WX PpE3yJbTaTOB U
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIEHOCTH;

IPUHUMATH CeOsI, MOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe ST YPOBHS CpPEIHEro oOIero ooOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS AMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJCTh HANpPaBJIECHUS Pa3BUTHUA COOCTBEHHON AMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTh AaIanTUPOBATHCA K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMH, BKIIIOYAIOIIEH CTpeMJIEHHE K JIOCTHKEHUIO LIEeTU U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATBI

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

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA M
TE€XHOJIOTUH, B IPAKTUYECKOU JACSATEIILHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEIICH:
MaTepuaibHas TOUKa, MHEepIUUaIbHas cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3apsil IPU pelieHnH PU3NUECKUX 3a]1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHHE, CBOOOJHOE TMaJeHHEe TeJ, IBWKEHUE IO OKPYXHOCTH, WHEPIIUS,
B3aumMojieiicTBue Ten, nuddys3us, OPOYHOBCKOE NBIKECHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArPEBAHUU (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3ALUs, KUIICHHUE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIECccax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIONB3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpAMHATa, NyTh, NEPEMEIICHHUE, CKOPOCTh, YCKOPEHHE, Macca Tejia, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIusi, MEXaHU4YeCcKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS M €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEJIMYUHY C JPYTUMHU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPTUsl XaOTUYECKOrO JIBHMXKCHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YeMbIX BEJIMYMH, HX
o0O3HAaueHUsT W EAUHUIBI, HAXOAUTh (GOPMYJbl, CBS3BIBAIOIINE JAHHYIO
(U3MUECKyI0 BEJIIMYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUsL (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PAa3HOCTh MOTEHIIUAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEeMbIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (Pu3nueckue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUsSI MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS MMITYJbCa,
NPUHLNIN CYNEPHO3ULIUA CHJ, HPUHIUI PABHONPABUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mOpw >TOM pasidyarh CJIOBECHYIO
(bOpMYIHPOBKY 3aKOHA, €70 MAaTEMaTUYECKOE BBIPAKEHUE W YCIOBUA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE MPUHIUIBI JCHCTBUS MAaIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO WCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBINIOJIHATh OKCIIEPUMEHTHI IO UCCIIENOBAaHUIO (DU3WYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUsS, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS] (PU3NUYECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJBHBI CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPpa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKOM U MIPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pEeIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOI BEINUNHBI;

pelaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUM C OMOpOM Ha HM3YyYEHHbBIE 3aKOHBbI, 3aKOHOMEPHOCTH U
(bu3nYECKHe ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABICHUS YYEOHOW M HAyYHO-TIOMYJSIPHON MH(POPMALMH, MTOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AaHATTM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINOJHEHUEM PAa3JIMYHBIX COLMATIBHBIX POJEH,
IUIAHUPOBATh Pa0OTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE paCCMaTPUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITUXCSI YMCHHUIN:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU IEATEIBHOCTH JIOJIEH, IEIOCTHOCTh U €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYUTBHIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCINCH:
TOYEYHBIN IJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBbIM UCTOYHHK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sigpa MpH PEHICHUH (PU3NIECKHUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCHl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKaAsi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKA, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUWS, ACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepenmusi, audpakuus W MOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3P hexT (hoTodrddeKT), cBeToBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIuOaKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTH  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHOJB3Yysad (U3UYECKUE BEITHYMHBIL:
ANEKTPUYECKUIN 3apsil, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisi, cwia Awmmepa, cuia JlopeHia, MHIYKTUBHOCTH
KaTYIIKW, SHEPTUs HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ, M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl CUJIa JIMH3bI, MPH OINMUCAHUM TPABUIBHO TPAKTOBATH (PU3MUECKUN
CMBIC]I HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS W MPOLECCHI, HCIOIb3Ys
dbu3nyecKre BETWYUHBI: CKOPOCTh JJEKTPOMATrHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS M E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEJIUYMHY C JPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBIICHUS, UCIOIB3Yys (U3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATENHLHOTO U MapasjieIbHOTO
COEIMHEHUsA MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHHa miga gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHUs] MACCOBOT0O 4YMCIa, MOCTYJaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
PUMEHUMOCTH;

OMPENIEIIATh HAIPABIICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MPHU ITOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIONKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO0 M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIUYUH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JEATEIIbBHOCTH C UCIOJIb30BaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U JIaOOPaTOPHOTO
0o00opy1I0BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOUMbIE NJIsl €€ pelleHus, MPOBOIUTH PacuéThl M OLICHUBATH PEaTbHOCTh
MOJTy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY paCCyXIEHUI C ONOpoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIIONB30BaTh  MPH  pEIICHWH  y4yeOHBIX  3aJady  COBpPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBICHUsl y4eOHOM W Hay4YHO-TIONMYJISIpHOW MH(pOpMAIUHY, TOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIy4aeMyt0 HH(OPMAIIHIO;

OOBSICHATH MPUHLUUIBI JEHCTBUA MaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacHOTrO MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpere;

paboTaTh B Tpymnme ¢ BBHINOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBI, PAMOHAIBHO PACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBO 4acoB

HaunmenoBaHmue pa3xesioB 1 TEM

DJIeKTpOHHbIe (LM (POBHIE)

Ne n/m Kontpoabnbsie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
11 ®u3KKa U METO/Ibl HAYYHOT'O IIO3HAHUS 2 https://m.edsoo.ru/U9A7TWI1K5E
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemartuka https://m.eds00.ru/BOCAC7J3K
2.2 Jnaamuka https://m.eds00.ru/O8D5S0P60O
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 1 https://m.edso0.ru/N7L60O5UOR
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
o ) .
3.1 CHOBBL MOTICKY HAPHOTKHHCTHHACCION 9 1 https://m.eds00.ru/N507Q8C1J
TEeOpUHn
3.2 OCHOBBI TEPMOJUHAMUKHI 10 https://m.edsoo.ru/Y3X3B8H1R
A .
3.3 FPOTATHBIE COCTONHI Befmectsa 5 https://m.edsoo.ru/H5YOY6UON
®da30BbIC TIEPEXOIBI
Hroro no pazaeny 24
Paznen 4. JIEKTPOJINHAMUKA
4.1 DJeKTpocTaTHKa 10 1 https://m.edso00.ru/L6V2T3W4D
I1 i i ToK. T
42 OCTOAHHBIM SACKTPHTCCIHI TOK. TOKH 12 2 1 https://m.eds00.ru/D1PODSNOV

B Pa3iIMYHBIX Cpenax




Hroro no pazueny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08

https://m.edsoo0.ru/POC60O5E6S




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne n/m Kontpoabnsie IlpakTuueckue
MPOrpaMMblI Bceero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3znen 1. JIEKTPOIMHAMUKA
M .
1.1 ArHUTHOE MO, MEKTPOMArHHTHAA 11 3 https://m.edsoo.ru/L8V7X2HG6F
HHTYKIUS
Hroro no pazneny 11
Pasznen 2. KOJIEBAHUS U BOJIHBI
M
2.1 CXAMMHCCKRHC 1 STCKTPOMATHHTHbIC 9 1 https://m.edso0.ru/POC100X1V
KoJe0aHus
M
2.2 CXAHHMHCCKHE 1 STCKTPOMATHHTHbIC 5 https://m.edso0.ru/O8F2M8K6Y
BOJIHBI
2.3 Onrnka 10 3 https://m.edsoo.ru/R5L9SON5SW
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OcHOBEI crenuanabHON TCOpHUU

3.1 4 https://m.edsoo.ru/Q3T7Z8R1R
OTHOCUTEIBHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DeMeHThI KBAHTOBOI OMTHKH 6 https://m.edsoo.ru/P4G8V5U4Z
4.2 CrpoeHnue atoma 4 https://m.eds00.ru/X1G1M9Q3lI
4.3 ATOMHOE PO 5 https://m.edsoo.ru/D8Y6EST4W




Uroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 ‘ DJIeMEHTHI aCTPOHOMHH U aCTPODU3UKH 7 ‘ https://m.edsoo.ru/W2W3wW2Y5C
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 ‘ O6o061aronee MOBTOPEHUE 4 ‘ https://m.eds00.ru/G4V7A6TAL
Hroro no pazneny 4
PesepBHOe Bpems 3 https://m.edso0.ru/A1Y1X0T3P
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

®du3nka — HayKa 0 IpUpo/Ie.
Hayunbie MeTo1bI MO3HAHUS
OKpY>KaroIlero Mupa

Poaw u mecTo pusuku B
(hopMUPOBaHUH COBPEMEHHOM
Hay4YHOU KapTHUHBI MUpa, B
MPAKTUYECKOU NEeSATETbHOCTH
moaen

MexaHuueckoe ABHKEHHE.
OTHOCHUTENBLHOCTE MEXaHHYECKOTO
neuxenus. [lepememnienue,
CKOpPOCTb, YCKOPEHHE

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHUS

DJIeKTPOHHbIE HH(PPOBbIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/E217J5M0Q

https://m.edsoo.ru/M9G2U7G3Y

https://m.edso0.ru/P6K2M1J8Y

PaBHOMEpHOE IpsIMOSIMHENHOE
JBUKECHHE

https://m.edso0.ru/T1K7L3W6W

PaBHOyCKOpEeHHOE
HpSIMOJIHHefIHoe JABUXXCHUEC

CBoOoiHOE TajieHue. Y CKOpeHHE
CBOOOIHOTO MMaJCHUSA

https://m.edso0.ru/P1K4R5T8E

https://m.eds00.ru/D8Y00Q3J8C

KpuBonuneriHoe 1BUXEHUE.
JIBr>keHuEe MaTepUaIbHOM TOUKHU
10 OKPY>KHOCTH

https://m.edso0.ru/L200X7X5R

HpI/IHI_[I/IH OTHOCHTCJIBHOCTH

https://m.edsoo.ru/E2T5A6R2R




10

lNanunes. MuepunanbHbie
cucreMsl orcyera. [lepBrlii 3aKk0H
Hrrorona

Macca tena. Cuina. [Ipuniun
cyneprno3uiuu cui. Bropoii 3akoH
Hprorona s MarepuanbHOM
TOYKH

Tpetuii 3akon HerotoHa 11st
MaTepHaIbHBIX TOUEK

https://m.edsoo.ru/C6Y314T90

https://m.edsoo.ru/F3L2E1N8O

11

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tspxectu. [lepas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/Y7V6A910U

12

13

14

15

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Kospduunent
TpeHus. Cuiia CONpOTUBIICHUS TPU
JIBMDKEHUH TeJla B )KUIKOCTH MITH
rase

[TocrymnarensHO€E U BpalarebHOE
JBUKEHHE a0COTIOTHO TBEPOTO
Tenma. MomenT cuibl. I1neuo cunml.
VYcnoBus paBHOBECHS TBEPIOTO
Tena

NMnynbsc MmaTepralbHONM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmnynbsce cuibl. 3akoH
COXpaHEHUs UMITYJIbCa.
PeakTuBHOE IBUKCHUE

https://m.eds00.ru/S107Y6Z4Q

https://m.edsoo0.ru/O713Z705R

https://m.edso0.ru/F7P3NOX1K

https://m.edsoo.ru/H5D7TOB4E




16

PaboTa 1 MOITHOCTB CHJIBI.
Kunernueckas sneprus
MarepuaibHOil Touku. Teopema 06
M3MEHEHUU KUHETHUYECKON
SHEPrUuu

https://m.edsoo.ru/P1V3K5W1P

17

[ToTeHuumanbHas sHEprUsl.
[ToreHunanbpHas 3HEpPTUs yrnpyro
ne(hOpMUPOBAHHOM MTPY>KHHBEI.
[ToreHmanpHas 3Heprus Teyna
BOJIM3U OBEPXHOCTH 3eMIIU

https://m.edsoo.ru/W8A7F7M5D

18

IloTeHuMaIbHEBIC B
HETOTEHIUAJIBHEIC CHIIBL. CBA3b
pabOThI HEMOTEHITUAIBHBIX CHJI C
H3MEHEHHEM MEXaHUIEeCKOMH
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

https://m.eds00.ru/Z607T1YOW

19

JlaboparopHnast pabota
«HccnenoBanue cBsizu pabOTHI
CHJIBI C UBMCHCHHUEM
MEXaHUYECKOM SHepruu Tena Ha
IpUMEpPEe PACTSHKEHUS! Pe3UHOBOTO
KTyTa»

https://m.edsoo.ru/USK5R2F8U

20

O60061maronui ypok 1o Teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXPAHEHUSI B MEXAHUKE)

https://m.edsoo.ru/T7K9U6POU

21

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KUHETHYECKON
Teopuu. BpoyHOBCKOE JIBMKCHHE.

https://m.edso0.ru/\W9Y8G6N2B




22

Hudbdy3us

Xapaxkrtep JBHKEHUS U
B3aMMO/ICHCTBUS YaCTHI]
BelecTBa. Mojienu CTpoeHUs
ra3oB, JKUAKOCTEN U TBEPIBIX Tell

https://m.edsoo.ru/B9Z2W7H6V

23

Macca monexyn. Konuuectso
BemiectBa. [locTostHHas ABoraapo

https://m.edso0.ru/X6P9D004R

24

25

26

27

TennoBoe paBHOBECHE.
Temneparypa u e€ uzamepeHue.
[Ikana remneparyp Llenbcus

Wneanpueiii ras B MKT.
OcnosHoe ypaBHenue MKT

AbcouoTHas TeMnepaTypa Kak
Mepa CpeIHEN KUHETHYECKOU
SHEPTUU JIBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Kraneiipona

3akoH JlanmpToHa. ['a30BbIC 3aKOHBI

https://m.edsoo.ru/S9H7NOC9IG

https://m.edsoo.ru/P8Z7G8W1B

https://m.eds00.ru/T1D8S6I10W

https://m.edso0.ru/02B9U2D3K

28

29

30

JlaGopatopHnas pabora
«HMccrnenoBanne 3aBUCUMOCTH
MEXTy TapaMeTpaMH COCTOSHHS
Pa3peKEHHOTO ra3a

N3omporneccel B HaealbHOM rasze u
UX rpaguueckoe npeacTaBlieHue

BHyTpenHsist sHEprHs
TEPMOJMHAMUYECKON CUCTEMBI U
CHOCOOBI €€ H3MCHECHHSI.
KonmaecTBo Termiotel u paboTa.

https://m.edsoo.ru/12K2B2K9B

https://m.edsoo.ru/K6V3N5R4H

https://m.edsoo.ru/V7F1C7N4Z




31

BuyTpennss sneprus
OJIHOATOMHOI'0 UJICAJIbHOT'O Ta3a

Bupl Teronepenaun

https://m.edsoo.ru/X3N2U0B8H

32

VinenbHas TEMIO0EMKOCTD
BemecTBa. KoInm4ecTBO TEIIOTHI
pH Terionepenade. AanadbaTHbIid
poIiecc

https://m.edsoo.ru/B6M9Z6E6Z

33

34

35

IlepBblil 3aKOH TEPMOAVHAMUKH U
€ro IIPUMEHEHNE K U30IpoLeccaM
Heo6paTumocTs nporeccoB B
npupone. Bropoii 3akoH
TEPMOJUHAMUKHU

[Tpuniun nevicreus u KT/
TEIJIOBOM MalllMHbI

https://m.edsoo.ru/C2W0B8N9B

https://m.edsoo.ru/Y2I19P2D8R

https://m.edso0.ru/M5V2V8Q3K

36

37

uxn Kapno u ero KITJ{

DKosornyeckre npoodaemMbl
TEIUIO3HEPTeTHKH

https://m.edsoo.ru/POB5H2R70

https://m.eds00.ru/M9LI9K2T2D

38

O6o0maromuii ypok
«Monexymnsipaas ¢puzrka. OCHOBBI
TEPMOTUHAMUKI

https://m.edsoo.ru/J3POM3M8U

39

40

O60061maronui ypok 1o Teme
«Monexymnspaas ¢puszrka. OCHOBBI
TEPMOJIUHAMUKI»

[TapooGpazoBanue u
KoHJeHcalus. Mcnapenue u
KHUIICHUE

https://m.edso0.ru/T5D8B2H8P

https://m.edsoo.ru/L6P7V0OV5K

41

AOCOJIIOTHASA U OTHOCUTENbHAA
BJIQKHOCTh BO3/yXa.

https://m.edso0o0.ru/0O0Z1Y4T7V




42

43

Hacpimennsiit nap

Teépnoe teno. Kpucrammueckue
1 aMopdHbIe Tesa. AHU30TPOITHS
CBOMCTB KpucCTaILIOB. JKuakue
kpuctajuibl. COBpeMeHHbIS
MaTepHuabl

[naBneHue M KpUCTATUIU3ALIMSL.

VYV nenbHast TENI0TA J1aBICHUS.
Cybnumarnus

https://m.edsoo0.ru/Y110X402N

https://m.edsoo.ru/I2D111B7Z

44

45

46

47

YpaBHEHHE TEIJIOBOTO OamaHca

DJeKTpu3aius Ted.
DnekTpudeckui 3apsia. /Ba Buaa
AIEKTPUUECKUX 3aPSI0B

ITpoBOTHUKY, TUTIEKTPUKU U
MOJTYIIPOBOTHUKH. 3aKOH
COXPaHEHHMS IEKTPUUYECKOTO
3apsjia

Bsaumogeiictue 3apsa0B. 3aKoH
Kynona. Toueunsrit
ANEKTPUUYECKUI 3apsia

https://m.edsoo.ru/Z1E3H5N9R

https://m.edsoo.ru/F605VAGTT

https://m.edsoo.ru/Y3C60902E

https://m.edso0.ru/C7L3D2A3E

48

Harpsx€HHOCTB IIeKTpUYECKOro
nosist. [IpuHOMn cynepno3unun
ANEKTPUYECKUX NoneH. JInnun
HaIpPsKEHHOCTH

https://m.edsoo.ru/L6H5X6VOF

49

Pabota cwit anekTpocTaTHaeckoro
nond. [Torenuuman. Pa3zaocts
IOTEHI[NATIOB

https://m.edso0.ru/Y3S7V905E

50

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B

https://m.edsoo.ru/\V6B9B9C2F




51

NEKTPOCTATUYECKOM II0JIE.
Jusnexrpudeckas
IIPOHULIAEMOCTD

OnekTpoémkocTh. Konaencarop

https://m.eds00.ru/T9S4S0D9Z

52

DNeKTPOEMKOCTH TIIOCKOTO
KOHJIEHCAaTOpa. DHeprus
3apsKEHHOT0 KOHJIEHCAaTopa

https://m.edsoo.ru/U1P2A6M4T

53

54

55

JlaboparopHas pabora
"U3mepenue 37IeKTPOEMKOCTH
KOHJIeHcaTopa"

[Tpunuun neiicTBus u
IIPUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJILHOTO arIapara,
CTPYHHOT'O IIPUHTEPA.
DneKTpocTaTUYECKas 3alluTa.
3a3eMIIeHHe AIIEKTPONpuOOPOB

DNEeKTpUYECKUi TOK, YCIOBHS €r0
cymiectBoBaHus. [TocTosHHBIN
ToK. Cuia Toka. Hanpsixenue.
Comnporusnenue. 3akon Oma Jist
y4JacTKa Ieru

https://m.edsoo.ru/USA5V5TON

https://m.edso0.ru/Q4G7F3C8X

https://m.edsoo.ru/R1D0X4D2D

56

[TocnenoBarensHOE,
napajieIbHOe, CMEIIaHHOE
COCJTMHEHHE IMPOBOTHUKOR.
JlabopaTtopHas pabota «3ydeHue
CMEIIIaHHOTO COCTMHCHHUS
PE3UCTOPOBY

0.5

https://m.edsoo.ru/E6M2W7W7S

57

Pabora 1 MomIHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH

https://m.edsoo.ru/FOP117R3B




58

59

60

61

62

Jxoyns-Jlenna

3axon OMa 11 IIOJIHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
uenu. Koporkoe 3ambIkanue.
JlaGopaTopHas pabora
«M3mepenue IJIC nucrounuka
TOKa ¥ €T0 BHYTPEHHETO
COIIPOTHUBIICHUS

PesepBHbIil ypok.
"DnekTpoauHaMuka' /
Bceepoccuiickas npoBepouHas
pabora

Oo6o0maromuit ypok
«QNEKTPOANHAMUKAY /
Bcepoccuiickas nmpoBepodHas
pabota

DJeKTpOHHas MPOBOJUMOCTD
TBEP/BIX METAJIOB. 3aBUCUMOCTh
COIIPOTHBIIEHUS] METAJIJIOB OT
TeMIepaTyphbl.
CBepXIpoBOIMMOCTh

DJEKTPUUECKUN TOK B BAKYyME.
CBoliCTBa 2IEKTPOHHBIX ITY4YKOB

0.5

https://m.edsoo.ru/ASWI9HOE7R

https://m.edsoo.ru/COP3M7K1P

https://m.edsoo.ru/C110M213L

https://m.edsoo.ru/H7X1W5B7N

https://m.edsoo.ru/M7X2N2F9U

63

[TomynpoBogHuKH, X
cOOCTBEHHas! U IpUMeCHast
npoBoauMocTh. CBolcTBa p—N-
nepexoga. IlomynpoBogHukoBbIe
npubopsI

https://m.edso0.ru/N7T4N7L6C

64

DJIEKTPUYECKUI TOK B paCTBOpaX

https://m.edso0.ru/Z4G7R716D




65

66

67

Y paciuiaBax 3JIEKTPOJIUTOB.
DNeKTpoNUTHYECKAs
JTUccoIanus. DIEeKTPOIn3

DJIEKTPUYECKUI TOK B ra3ax.
CaMOCTOSITEIbHBIN U
HECAMOCTOSATEIbHBIN pa3psI.
Mounnus. [Tnazma

DNeKTpUYECKHe MPUOOPHI U
YCTPONCTBA U MX PAKTUYECKOE
npuMeHenue. I1paBuiia TeXHUKH
0e30macHOCTH

Oo6o0maromuii ypok mo Teme
«Qnekrpocraruka. [locTosHHbIN
3JIEKTpUYECKUN TOK. TOKM B
pa3IMYHBIX Cpeaax»

https://m.edsoo.ru/Z8P8F7F4P

https://m.edsoo.ru/N9H2I3R1S

https://m.edso0.ru/Q3H4L9K6L

68

PesepBubIil ypok. O6o06mIaronmit
ypok o TeMaM 10 kacca

https://m.edso0.ru/C3X1INON1U

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

IlocTostHHEIE MATHUTEI U UX
B3auMoJelicTBHE. MarHUTHOE
nosie. Bektop MarHuTHOM
UHAYKIUK. JIMNHUY MarHUTHOM
WHIYKIAH

MarsuTHOE 1oJjIe IPOBOJHUKA C
TokoM. OnbIT Dpcrena.
B3anmMopeiicTBre MPOBOTHUKOB C
TOKOM

JlaGopatopnas pabora «3yuenue
MarHUTHOT'O MOJIS KaTyLIKH C
TOKOM»

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/HOU4E7X4E

https://m.edsoo.ru/V1Z3R3J2]

https://m.edsoo.ru/H8C7R2H5W

JlelicTBME MarHUTHOTO TTOJIS Ha
MIPOBOAHMK C TOKOM. Cuiia
Awmnepa. JlabopaTopHas padora
«HccnenoBanue nemMcTBUS
IIOCTOSIHHOT'O MarHuTa Ha PaMKy ¢
TOKOM»

https://m.edsoo.ru/EOL0J1L8U

JlelicTBME MarHUTHOTO TTOJIS Ha
JBIKYILYIOCS 3apsKCHHYIO
yactuily. Cuna Jlopenna. Pabota
cuisl JIopenna

https://m.edsoo.ru/T5H1A1A7TM

DneKTpoMarHuTHast WHIYKITHSI.

https://m.edsoo.ru/T1T5A0DIN




10

11

[ToTok BekTOpa MAarHUTHOM
uaaykuud. DJ1C uHAyKIIM.
3aKOH 3J1EKTPOMArHUTHOM
naaykiuu Gapanes
JlaGopaTopHas pabora
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NunyktuBHOCTS. SIBIICHME
camonHykuuu. J1C
CaMOMHAYKIMU. DHEPIHsl
MAarHUTHOTO TOJI KaTyLIKH C
TOKOM. DJIEKTPOMarHuTHOE I0JIe

Texnndeckue ycTpoiicTBa U UX
NPUMEHEHHE: TIOCTOSIHHBIS
MarHHThl, 3JICKTPOMArHHTHI,
ANIEKTPOIBUTATENb, YCKOPUTEIN
AIIEMEHTAPHBIX YaCTHII,
WHIyKIIMOHHASI MIeYb
Oo6o06maromuit ypok «MarautHoe
noJje. DIeKTPOMarHUTHas
WHTyKIIWSD)

Oo6o0maromuit ypok no Teme
«MarHuTtHoOe 1ose.
DNeKTpOMarHUTHAsE MHYKIIUSI»

https://m.edsoo.ru/I1M7Q5N2H

https://m.edsoo.ru/L8W5I11J1Y

https://m.edsoo.ru/U2F2B202R

https://m.edsoo.ru/I0BOD4U1D

https://m.edso0.ru/Q9H5NIV6T

12

CB0OOIHBIE MEXAHUYECKIE
koseOanus. 'apmonnyeckue
KosieOaHus. YpaBHEHHE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

https://m.edsoo.ru/N2A1A5T60




13

JlaGopaTopHas pabota
«HccnenoBanne 3aBUCUMOCTH

MepHroJIa MaJbIX KOoJIeOaHUH rpy3a

HAa HUTH OT JUTMHBI HUTH U MaCChI
rpy3a»

https://m.edsoo.ru/K107Y3K9U

14

KonebarenbHbIl KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KOJIeOaHus B UJI€aTbHOM
KOJIeOaTeIbHOM KOHTYDE.
AHaorus Mexuay
MEXaHHUYECKUMHU U
ANEKTPOMArHUTHBIMH
KOJICOaHUSIMH

https://m.edsoo0.ru/\VV0J3T1W9H

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIUA B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

https://m.edsoo.ru/H1VV3C8N5E

16

[Ipeacrasnenue o 3aTyxaromux
KoseOaHusx. BolHyKIeHHbIE
MeXaHHuYecKre KoneOaHusl.
Pe3onanc. BeinyxeHnnsie
3JIEKTPOMArHUTHBIE KOJIeOaHHs

https://m.edsoo0.ru/F1Z24T178V

17

[IepemeHHBIN TOK.
CunyconaibHbIN TEPEMEHHBIN
TOK. MOIITHOCTHh NEPEMEHHOTO
TOKa. AMILTUTYIHOE U
JICHCTBYIOIIEE 3HAYEHUE CUIIBI
TOKa U HaIpsKEHUS

https://m.edsoo0.ru/C215V5L6F

18

Tpancdopmarop. [IpousBoacTso,

https://m.edsoo.ru/P8TIP3F5I




19

20

21

22

nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

YCTpoicTBO M MPAKTUUECKOE
MIPUMEHEHUE AIIEKTPUIECKOTO

3BOHKa, reHeparopa ICPpEMCHHOI 0

TOKa, JIMHAH DT CKTponepeaad

DKOJIOTUYECKUE PUCKU TIPU
IIPOM3BOJICTBE HJICKTPOIHEPTUH.
Kynbrypa ucnonp3oBanus
AIIEKTPOIHEPTUH B IOBCETHEBHOM
KHU3HU

MexaHuueckre BOJIHbI, YCIIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUS U
JuinHa BosIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

3ByK. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.edsoo.ru/J3L8B2K1M

https://m.edsoo.ru/Z8K80O3H5K

https://m.edso00.ru/Q1U3Z7T0S

https://m.edsoo.ru/E3S3D6L6J

23

SHGKTpOMaFHHTHBIG BOJIHBI, UX
CBOMCTBaA M CKOpocTh. [IIkana
3J€KTPOMArHUTHBIX BOJIH

https://m.edsoo0.ru/S3VOL6F1G

24

25

HpI/IHIII/IHI)I pazmocmsn nu
TCIICBUACHUS. PaSBI/ITI/Ie CpC}ICTB
cBs3u. Pagnostokamust

Oo6o0maromuit ypok no Teme
«Kosnebanus 1 BOIHBI»

https://m.eds00.ru/O6J1L7Z8Z

https://m.edso0.ru/B5W7Z4K9G

26

[Ipsmonuneiinoe

https://m.edsoo.ru/Z7W5T8AT7B




27

28

pacrnpocTpaHEeHUE CBETa B
oHOpoaHOM cpene. Toueunblid
HCTOYHHUK cBeTa. JIyy cBera

OtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceeta. [loctpoenue
M300paKeHUIi B MIIOCKOM 3epKajie

[Ipenomiuenue ceera. [lonHoe
BHYTPEHHEE OTpaXKECHUE.
[IpenenbHbIN yro MOJIHOIO
BHYTPEHHEI0 OTPaXKEHUs

https://m.edsoo.ru/V5F9T1B2S

https://m.edsoo.ru/R7B9T3Q3U

29

Jlaboparopuas pabora
«M3mepenune nokasaress
IIPEJIOMIIEHUS CTEKIIA»

https://m.edsoo.ru/A4AM9R4A8Y

30

JInn3ssl. IlocTpoenue
n3o0paxkenuit B munaze. opmyna
TOHKOM JIMH3BI. Y BEJIMUCHHUE
JTUH3BI

https://m.eds00.ru/F7Y9J10Q0T

31

32

33

JlaboparopHnas pabota
«MccneqoBanne CBOMCTB
M300pakKeHUH B JIMH3AX)

Hucnepcus cBera. CnoxxHbIN
coctaB Oenoro cBeta. L[Ber.
JlabopaTopHas pabota
«Habnronenue aucnepcuu cBeTay

Wntepdepenius ceera.

Hudpaxius ceera.
JudpakimonHas pemeéTka

https://m.edsoo.ru/B2L4Q4U8J

https://m.edsoo.ru/X4W6F1E4N

https://m.edsoo.ru/R1C4V3B0OE

34

HOHepeqHOCTB CBCTOBBIX BOJIH.

https://m.edsoo.ru/S2Q5G8P1U




35

HOJ'ISIpI/I?)aI_[I/IfI CBETa

Onrtuyeckue mpuOOPHI U
YCTPOMCTBA U YCIIOBHS UX
0€301acHOr0 MPUMEHEHUS

https://m.eds00.ru/Q10Q1L0B4N

36

I'panu1pl IPUMEHUMOCTH
KJIACCHUYECKON MEXAHMKHU.
[TocTynarsl cnenuanbHOM TEOPUU
OTHOCHUTEJILHOCTH

https://m.edsoo.ru/C7L8VOE2H

37

38

39

40

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe [JICHHE
BPEMCHH U COKPAIICHUE JITHHBI

OHeprus U UMILYIIbC
penaTUBUCTCKOM yacTuilbl. CBs3b
MAacChl C SHEPTUEN U UMITYJIbCOM.
DHeprus MoKos

Oo6o0maromuit ypok no Teme
«Onrtuka. OCHOBBI CHIELUATIBHON
TEOPUU OTHOCUTEILHOCTH

®otonsl. ®opmyna [1nanka.
DHeprust 1 UMIyJIbC POTOHA

https://m.edsoo.ru/\W8ROE3X8Y

https://m.edsoo.ru/V3K7A4N5I

https://m.edsoo.ru/N2A2H6D3B

https://m.edsoo.ru/L3FOP3LAT

41

OTKpBITHE U HCCIIEIOBAaHNE
dbotorddexra. OnbiTer A. T
CroneroBa

https://m.edso0.ru/C9A5T902D

42

3akoHbl poTorddekTa.
YpaBHeHue DUHIITEWHA 111
dbotorddekra. «KpacHas
rpanuta» Gotodddexra

https://m.edso00.ru/G7K0G7WOP

43

Hasnenue csera. Onwitsl [1. H.

https://m.edso0.ru/P3W4S67227




44

45

Jlebenesa. XuMuyecKoe JIefiCTBUE
cBeTa

TexHuueckue yCcTpoicTBa U
MIPaKTUYECKOE TPUMEHEHUE:
dhoToseMeHT, GOTOIATUHK,
CoJIHEuHas OaTapesi, CBETOIUO

Pemenue 3agay no reme
«IJIeMEHTHI KBAHTOBOU OITHUKUW)

https://m.edsoo.ru/J5S0D8E3E

https://m.edso0.ru/M7VEN4H1X

46

Mopenb aroma Tomcona. OnbIThI
Pesepdopna no paccesHuro o-
yactull. [L1anerapHas MoJenb
aToma

https://m.edsoo.ru/Y8U3F212Z

47

48

49

50

[Toctynater bopa

W3nydenue u norioueHue
(hOTOHOB MpU TIEPEX0JIe aToMa C
OJIHOT'O YPOBHS DHEPI'UU Ha
Ipyrou. Buasl criekTpos

BonHOBBIC CBOMCTBA YACTHII.
Bomnnel ne bpoins.
KopnyckynsapHo-BoIHOBOM
nyanu3Mm. CIOHTaHHOE U
BBIHYKJICHHOE U3Jy4YCHHE

OTKpBITHE PATUOAKTUBHOCTH.
OmnbiThl Pesepdopraa mo
OIIPEIETICHUIO COCTaBa
PallnOAKTUBHOTO U3ITyYeHHS

https://m.edsoo.ru/V7D8E5GEV

https://m.eds00.ru/M6X202M50

https://m.edsoo.ru/K8E8H2V2F

https://m.eds00.ru/A91907Y0ON

51

CgoiicTa anbda-, 6eTa-, raMma-
n3nydeHus. Bnusaue

https://m.edsoo.ru/T1X9A4Y1G




52

53

54

55

PaaMOaKTUBHOCTH Ha )KUBbIE
OpraHu3Mbl

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacna.
DJIEKTPOHHBIN ¥ TO3UTPOHHbBIN
6era-pacnaj. ['amma-u3nydenue

DHeprusi CBA3U HYKJIOHOB B sIJIpeE.
Snepuble peakuuu. SAnepHblid
peakrtop. [IpoGiemsr,
MEePCIEKTUBBI, SKOJIOTUUECKUE
ACIIEKTHI SACPHON YPHEPTETUKHU

DJeMeHTapHbIEe YaCTULIBI.
OTkpbITHE TO3UTPOHA. METOBI
HaOIIOICHUS U PETUCTPAIlUU
anieMeHTapHbIX yactull. Kpyribii
cton «PyHaaMeHTaIbHbIE
B3auMOIeNUCcTBU. EMMHCTBO
(hbU3UYECKOM KApTUHBI MUPAY

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe u
MHUPOBO33PEHUYECKOE 3HAYCHUE
actpoHomuu. Bup 3BE3mHOTO
Heba. Co3Be3aust, ipKue 3BE3BI,

IIaHETHBI, UX BUANUMOC JIBUKCHUC.

CosHeyHas cucTeMa

https://m.edsoo.ru/F5C1P8E3F

https://m.edso0.ru/L2G5V9D9L

https://m.edsoo.ru/X6R3T3S3S

https://m.edso0.ru/O301U3H1P

56

Counnue. ConHeuHass akTUBHOCTb.
Uctounnk sneprun CoiHua u
3BE3N

https://m.edso0.ru/X7M8H1Q9Y

S7

3BE3bI, X OCHOBHBIE

https://m.edsoo.ru/C2L2C9A0V




XapaKTepUCTUKU. 3BE3/bI INIABHON
I1OCJIEJOBATEIBHOCTH.
BuyTtpeHHee cTpoeHue 3BE31.
CoBpeMeHHbIE NPEICTABIEHUS O
IIPOUCXOKIECHUH U IBOJIIOLIUU
CoiHna u 38631

58

Mnuneunsii [Tyte — Hama
I'amaktuka. Ilomoxenue u
nerokenne CoiHma B ['amakTuke.
lNanaktuku. YépHbIE OBIPHI B
sIApax rajakTHK

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. PazOeranue rajakTuk.

Teopus bonbmoro B3peiBa.
PennkroBoe uznydeHue.
Meraranaktuka

https://m.edsoo.ru/L0I18V814U

60

61

Heperennsie npobiaembl
aCTPOHOMUU

HtTrosas koHTposbHas paboTa 1o
TemaM 11 kiacca

https://m.edsoo.ru/U4F8Q0ESO

https://m.eds00.ru/Y6Y9D4G7X

62

O606maromuii ypok. Poib
(U3HUKN U aCTPOHOMUH B
3KOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON U
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJIOBeKa

https://m.edsoo.ru/M5A4P6T1M

63

O6o0maromuii ypok. Pois u
MeCTO (PM3UKU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MHUpa

https://m.edsoo.ru/JIN2H3EQV




64

65

66

67

O6o0maromuii ypok. Pois
¢bu3nveckoii Teopuu B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTUHE MUpa

O6o06maromuii ypok. Mecto
¢bu3n4ecKkoil KapTUHBI MUpa B
o0mIeM psiy COBPEMEHHBIX
€CTECTBEHHO-HaYYHbBIX
MPEJICTABICHUI O IPUPOJIE
PesepBHbIil ypok. MaruutHoe
0JIe. DIEKTPOMarHuTHas
WHIYKIMS

PesepsHblil ypok. OnTuka.
OcCHOBBI CIENIMATIBHON TeOpUn
OTHOCHUTEIIBHOCTH

https://m.edsoo.ru/I4W6MO0W4Z

https://m.edsoo.ru/M508T0BOY

https://m.edsoo.ru/TOX1E6C7N

https://m.edsoo.ru/M4J2B7W8P

68

Pesepnsiii ypok. KBanToBas
¢u3nka. D1eMeHThl aCTPOHOMUHU U
acTpo(U3HUKH

https://m.eds00.ru/R6C9T10Q0Z

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpPUMEpPax poJib M MecTo (HU3MKH B
(hopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IMPAKTUYECKOU IESATENBHOCTH

moaei

10.2

VY4YuUTBIBaTh TPAHHIIBI IPUMEHEHHS U3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualibHas TOYKa, MHEpLUalbHAas CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPOE TEJO, UICAIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUIKOCTEN 1
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUUECKUN 3apsl — IpU PELICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (usnueckue siBieHUs (MPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKON Teopuun
CTpPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJUHEIHOE JBU)KEHHE, CBOOOAHOE MaJeHHE
T€Jd, JABW)KEHHE IO OKPY)XHOCTHU, HMHEpLUs, B3aUMOJCICTBUE TEN;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MeHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJlaXkieHnNn), TEMJIOBOE paBHOBECHE, HCIApEeHHe, KOHJIEHCallus,
IJIaBJI€HUE, KpUCTAJUIM3allUs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHMS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus T, B3aUMOJICHICTBHE 3apgaa0B

OnwuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHOIb3yd (u3nyeckue
BEJIMYUHBL: KOOPJIHMHATA, IIyTh, MEPEMELIEHUE, CKOPOCThb, YCKOPEHHUE,
Macca Tella, CWIa, WMIYJIbC Tella, KUHETUYECKas DHEPIrus,
MOTEHIMaJbHasE JHEprus, MeXaHudeckas pabora, MexaHU4ecKas
MOIITHOCTh; TIPU ONMMCAHUH NMPABUIIBHO TPAKTOBATh (U3NUYECKHI CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs WM €JAMHUILIbI, HaXOAWUThb
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YNHaMu

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYECKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJNIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS;, IpPHU
OMHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUUHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh H3y4eHHbIE JJEKTPUUECKHE CBOWCTBAa BeEIIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys  (hHU3UYECKHe
BEJIMYUHBI: ANEKTPUYECKUN  3apsif, JJIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHILUAJTIOB; MpH
OMMCAHUU MPABWIBHO TPAKTOBATh (PU3UYECKUI CMBICI HCIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYCHHS W CJWHUIBI;, YyKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYl0 BEIUYMHY C  APYTUMHU

BCINYNHaMUN

aHaIM3UpoBaTh (PU3MUYECKHE TMPOLECChl M  SABJICHMS, HCHOIb3Ys
¢u3nyeckre 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM JHEpIUH,
3aKOH COXPAHEHUs MMITYJIbCA, IIPUHLNI CYNEPIO3ULUN CUJI, TIPUHIIUIT
paBHONpABUsA HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYH0 TECOPUIO CTPOEHUs BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpeIHEW KHHETUYECKOM SHEPrUU TEIUIOBOIO JBHUKEHUS MOJEKYN C
aOCOJIIOTHOM TEMIIepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; npu 3TOoM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTH
OOBACHATH OCHOBHBIC MPHUHIUIBI JCUCTBUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3ivyuaTh YCJIOBHSI HX 0O€30MMacHOro

HCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HU

10.9

BrINOMHATE SKCIEPUMEHTHI 110 UCCIASAOBAHUIO (PU3NUECKUX SIBJICHUN U
MPOIIECCOB C MCMOJb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; NpU
3ToM (QOpMYIHpPOBaTh MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
IKCTIEPUMEHTA, coduparb  YCTAaHOBKY M3  IPEAJIOKEHHOTO

00opynoBaHusl, MPOBOJAUTH OMBIT U (POPMYIHPOBATH BHIBOBI

10.10

OCYIHCCTBJ'IHTB MpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBINA CIOCO0 H3MEpPEHHs U




HCIIOJIB30BaTh N3BCCTHBHIC METOIbI OICHKN HOFpGHIHOCTGfI I/I3MepeHI/Iﬁ

10.11

10.12

UccnenoBath 3aBUCUMOCTH MEXIYy (QU3NYECKUMH BEIMYMHAMH C
HCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI 11O

pe3yibTaTaM UCCIECI0BaHNA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHM B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIBHOCTH C HMCIIOJIb30BAaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHble 3aa4d C SIBHO 33aHHOW (DPM3MYECKON MOMETBIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢u3nyueckrue BENWYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAUTD paCLIéTBI M OOCHHUBATH PCAJIBbHOCTD INOJYUYCHHOI'O 3HAYCHUA

(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;xneHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/I€ SABJICHUSA

Hcnonp3oBaTe MHpU  pelICHMHM YY4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMl W NPEJACTABICHUS Y4eOHOM U HAy4YHO-IIOMYJISIPHOM
uH(pOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAJIU3UPOBATD MMOJIYH4aCMYHO I/IH(I)OpMaI_[I/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTndyeckue 3HaHUS MO (U3MKE B IMOBCEAHEBHOU
KU3HM 11 oOecrieueHrs 0€30mMacHOCTH IpU OOpaIIeHUH ¢ MprudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS H

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>I(aI-OH_[eI\/'I cpeae

PaGoTtath B rpymnme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBAaTh  pabOTy  TPYIIbI, PalUMOHAIBHO  paclpeaesiTh
00S13aHHOCTH U IUJJAHUPOBAaTh JESATENbHOCTh B HECTaHIAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

TPYIIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIEMBI




11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBanusi
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11.2

JleMOHCTpHpOBaTh Ha TMpHUMEpax polb W MecTo (u3MKu B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH M TE€XHOJOIMH, B IPAKTUYECKON ACATEIbHOCTH
JIO/IEeH, IETTOCTHOCTD U €IMHCTBO (PM3UUECKON KapTUHBI MUPA

VY4uTBIBaTh I'PaHULIbI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOAEIEH:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAECIb aTOMa, HYKIIOHHAs

MO/IeJIb AaTOMHOT'O Si/ipa MPH pelieHUH (PU3NYECKHUX 3a/1a4

11.3

11.4

Pacnio3naBate ¢u3udeckue siBIeHUS (MIPOIECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA U  KBAaHTOBOW  (pusmKu:
ANEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMO/IeiiCTBHE MarHuTOB,
9JIEKTPOMArHUTHAsE HWHAYKIUS, JeHCTBHE MAarHUTHOTO 1O Ha
MPOBOAHUK C TOKOM U MABMXKYIIMUKCA 3apsif, SJIEKTPOMArHUTHBIC
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE PpacCHpOCTpaHEHUE CBeETa,
OTpaXEHHE,  TNpeloMIIeHHe, UuHTephepeHIys, Aupakuus u
MOJISIPU3aLMsl CBETA, AMCIEPCUSl CBETA, (HOTORIEKTPUUYECKHH IPPEeKT
(boTtoapdekr), cBeTOBOEC MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOIO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHas

PaaOaKTUBHOCTDH

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BelIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3ITHUHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnmanon, JDJIC, pabora Toka, MHAYKIHMS MarHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTUBHOCTb KAaTYILIKH,
SHEprus 3MEKTPUUECKOr0 M MArHUTHOrO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjIa TOKa B MPOIecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, doxycHoe
paccTosiHHEe M ONTHYECKas Cuja JIMH3bI, NPU ONUCAaHUU NPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT HCIOJIB3YEMBIX BEJIMYMH, HX
0003HAaYeHHUsST W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHYI0 (PU3UYECKYIO BEJTMYHHY C APYTUMU BETMYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCJIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoa
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUU
IIpaBUJIbHO TPaKTOBATb (bl/ISI/I‘IeCKI/Iﬁ CMBICJT UCITIOJIb3YCMbIX BCJIIMYHH,
nX 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKYIO BCIMYHUHY C APYTUMHU BCIINYNHAMHU, BBIYHUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢usnvecknue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajIeIbHOTO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUs CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE OWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOH COXPAaHEHHUsS DSJEKTPHUUECKOTO 3apsjaa, 3aKoH
COXpPaHEHHUsI  MacCOBOIO  YHCJA, IMOCTYylaTtel  bopa, 3akoH
palMOAaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpAa HWHAYKIUMKW MArdvuTHOTO IIOJIA

IIpOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHUJIBbIL HopeHua

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCTIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIL; MpH
sToM (opmynaupoBaTh TMpobieMy (3amady) U TUIMOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'IS{TI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPpU 3TOM BLI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIb30BaTh U3BCCTHBIC MCTO/IbI OIICHKHU HOFpeHIHOCTeﬁ H3MepeHHI>i

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCIHOJIb30BAHUEM
NpSAMBIX ~ M3MEPEHUH; TMPU OTOM KOHCTPYHUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yiabTaThl IOITYYEHHONW 3aBUCUMOCTH (PU3UUYECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 Pe3yJibTaTaM

HUCCICIOBaHUA

CobmomaTeh mpaBuia Oe30macHOro Tpyda MpH  [POBEIECHUU




UCCIIEIOBAaHUH B paMkKax ydeOHOTO OSKCIEpHMEHTa, Yy4ueOHO-
UCCIIEIOBATENbCKOM M MPOEKTHOM JEATENbHOCTH C HCIOJIb30BAaHHEM

WU3MEPUTEINIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BaAHUS

11.13

Pemate pacuérHple 3a1a4u C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKHE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENWYUHBI H (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OOCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarp ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYXKICHHM C OMOpPOil HA H3y4CHHbIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)H31/I‘IGCKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pelieHUH yueOHBIX 3aJad  COBpPEMEHHbBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOWCKA, CTPYKTYPUPOBAHWSI,
MHTEpIpETAllMi M TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, MOJYYEHHON U3 Pa3NUYHBIX HUCTOYHHUKOB; KPUTHYECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAalIUH, MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30IMaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

11.18

11.19

Hcnonp3oBaTth TeopeTndeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOHCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

cOOJIIOACHHSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpY Katollel cpefie

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUTAaHUpOBaTh ~ pabOTy  IpyHmbl,  PALMOHAIBHO  pacHpeAessTh
00513aHHOCTM M IUIAHUPOBaTh JIESITENbHOCTh B  HECTAHAAPTHBIX
CUTyalUsIX, aJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMOil MPooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTHI COIeP:KAHUS
pa3nena JJIeMeHTa

OU3NKA 1 METO/JbI HAYYHOI'O IIO3HAHN A

®uzuka — Hayka o npupoge. Hayunbie
11 METObI MMO3HAHUS OKpYXkaroiero Mmupa. Poib
JKCIIEpPUMEHTa M TEOpUHM B  Ipoliecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

MopenupoBanue (U3MUECKUX SBICHUH W

1 nporeccoB. Hayunble runote3sl. Ousznueckue
3aKOHBI U TEOpUU. ['paHUIIBI MPUMEHHUMOCTH

12 (buznueckux 3aKOHOB. [punanun

' cooTBeTcTBUs. Poinp m Mecto ¢u3uku B

(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4YHOU

KApTUHBI MUpa, B IIPaKTUYECKON

NESITEILHOCTH JTIOAEH

2 MEXAHHKA

KMHEMATHKA

Mexanuueckoe nBuxenue. OTHOCUTEIBHOCTh
211 MEXaHUYECKOro ABMKeHus. CucTeMa OTCUETa.

Tpaexropus

ITepemernenue, ckopocTh (CPEHSSI CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
21 2.1.2 MaTepUaIbHOM TOYKH, MX IMPOEKIMH Ha OCH
. CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEpEMELICHUN U CII0KEHNE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JBWKEHUE. I'paduku
2.1.3 3aBUCHUMOCTH KOOpJIMHAT, CKOpPOCTH,
YCKOpEHHUH, IIyTH " NIepEMELIECHUS

MaTepI/IaHBHOfI TOYKH OT BPEMCHHA




2.2

2.14

2.15

2.16

2.1.7

CBoOogHoOe masienne. Y cKopeHue CBOOOTHOTO

nagcHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
JIBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTJOBas CKOPOCTb, JIMHEWHAs
CKOPOCTb. Ilepuon U 4acToTa.

LleHTpOCTPEMUTENILHOE YCKOPEHUE

Texuuueckue YCTPOMCTBA: CIIUJIOMETD,
JIBUKCHUE CHapsAIOB, LENHBIE U PEMEHHBIE
nepenayu

[IpakTrueckue paboTHI. N3mepenue
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUS MEXIY MYTSIMHU, NPOUIEHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHbIE  paBHBIC
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
HyJ10. MI3ydeHne NBUKEHUs LIapUKa B BA3KOU
xuakoctu.  M3ydyeHwe  IBWKEHUs — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

JTMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lanunes.
IlepBeii 3akoH Herorona. HMHepuuanbHbIe

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IIpuHnun cynepnosunuu

CHUJI

Bropoit 3akoH HberoToHa ns MarepuanbHOMR
TOYKM B HWHEPLHAIBHOW CHCTEME OTCYETA
(UCO). Tperuir 3akoH HploTona s

MaTCpHUaJIbHBIX TOUCK

2.24

2.2.5

3akoH BCEMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

IlepBas kocMuueckast ckopocTb. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus
CKOJIb)KEHUSI M CHJla  TPEHUS  IOKOS.

Koaddunment tpenus. Cuna conpoTUBICHUS




IIpH ABMXKCHUU TEJIa B ) KUAKOCTH HUJIN I'a3€

2.2.7

2.2.8

2.2.9

HOCTyrIaTCJ'IBHOG M BpamaTCJIbHOC ABHXKCHUC

abCOFOTHO TBEPIOTO TeTa

MOMEHT CUJIbI OTHOCUTEIBHO OCH BPALLEHUS.
IInedo cunbl. YcnoBus paBHOBeCUs TBEPAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJILIUIIHUKH,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

IIpaktuueckue pabotel. M3yueHue nBUKEHUS
Opycka 10 HakKJIOHHOH IJIOCKOCTH IOJ
NeCTBUEM HECKOJbKUX cwil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYT'OCTHU, BO3HHKAIOMIUX
B JeopMHpPYyEMON TNpy>KUHE U PE3UHOBOM
oOpa3lie, OT BEJWYMHBI HUX JepopMaLuu.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

TCJa, UMCIOIICTO OCh BPAlICHHA

2.3

3AKOHbI COXPAHEHN B MEXAHUKE

2.3.1

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBbI
MaTCpruaJIbHBIX TOYCK. HMHYJII)C CHJIBI U

HU3MCHCHUC UMITYJIbCA TCJId

2.3.2

2.3.3
234

2.3.5

2.3.6

3akoH coxpa”enuss umnyiasca B HCO.
PeakTuBHOE IBMKEHIE

PaGoTa cuitbl

MoIHOCTh CHITEI

Kunernueckas sHeprus MaTepualibHOU TOUKH.
TeopeMa 0 KHHETHYECKOW SHEPTUH
[TorenmmansHast sHeprus. [loTeHnmanbHas
SHEPIUs yIpyro nepopMUPOBAHHOM
npyxkusbl. [loTeHIMambHAs SHEPrUs Tena

BOJIHM3H MOBEPXHOCTHU 3emim

2.3.7

HOTGHLII/IaJ'ILHBIe N HCINOTCHIHAJIBHBIC CHUIIBI.
CBs13b pa6OTBI HCIMMOTCHIOHUAJIBHBIX CHJII C
N3MCHCHUCM MEXaHU4YEeCKOMH SHEpPTrUuun

CHUCTCMBI TECII. 3aKkoH COXpaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 VYrpyrue u Heynpyrue CTOJTKHOBEHHS
239 TexHUYeckue ycTpoWCTBaA: IBUKEHHE PAKET,
- BOJOMET, KOIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
2310 CKOpPOCTEM Tel IpU HEYNPYyroM Yyaape.

UccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHEPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH

3.11

OcHOBHBIE MOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
nekenue. uddysnsa. Xapakrep IBHKEHUS U

B3aHMOHeﬁCTBHH qaCTull B€IICCTBA

3.1.2

Mopgenu CTpoeHHsT Ta30B, KUIAKOCTEH H
TBEPABIX TeN W OOBSCHEHHE CBOWCTB

BCHICCTBA HA OCHOBC 3THUX MOI[GJ'IGﬁ

3.1.3

3.14

Macca wmonekyn. KonnyectBo BemiecTsa.
[TocTostHHass ABoraapo
TermoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana temneparyp Lienscus

3.15

3.1.6

3.1.7

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOPHH UACATHHOTO ra3a
AGcomtoTHas TemnepaTrypa Kak Mepa cpeaHei
KMHETHYECKOW SHEprHM TEIUIOBOTO JBM)KEHUS
gacrtull ra3a. lllkana remneparyp Kensuna

VpaBuenune Kianeiipona — MeHueneesa.

3akoH /lanbTOHA

3.18

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3€¢ ¢ IOCTOAHHBIM KOJIHMYCCTBOM BEC€HICCTBA:

u30TepMa, H30Xopa, u3obapa

3.1.9

TexHnueckue  ycTpoKcCTBa: TEPMOMETD,

OGapometp




3.2

3.1.10

321

3.2.2

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3/yXa B KJIaCCHOM KomHare. MccrenoBaHue
3aBUCUMOCTH MEXY MapamMeTpaMu COCTOSIHUSA

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHaMuueckass cucrema. BHyTpeHHsA
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

KomuyectBo Temnotsl u pabora. Buyrpenuss

OHEPIusa OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.23

Bunel Temonepenayu: TEMIONPOBOJAHOCTD,
KOHBEKIHS, M3IydeHue. TermoéMKOCTh Tena.
VYienpHass TemI0EMKOCTh BemiecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAAIC

3.2.4

3.25

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
[IEpPBOTO 3aKOHAa  TEPMOIAMHAMHUKH K
n3onpoueccam. ['paduueckas uHTeprnpeTarus

paboThl Taza

TermoBble MamuHbl. [IpuHIUMIBL IEHCTBUA
TEIJIOBBIX MaiuH. [IpeoOpa3oBaHus SHEPTUH
B TemioBbiXx  MamuHax. KoaddummeHt
nonesnoro  geiictBus  (mamee —  KIIM)

terioBor MamuHebl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B MPUPOJIE.
TertoBeie JIBUTATEIN. DKOJIOTHYECKUE

HpO6JI€MLI TCIINIOOHECPIrCTUKHA

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTENb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHHUK, KOHAUITUOHCD

3.2.8

[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH

3.3

ATPET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

Hap006pa303aHHe N KOHACHCAIHA. I/IcnapeHI/Ie




u KHUIICHHUE. VY nenbHas TEIUIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

3.3.2

3.3.3

AOcCoNIOTHAE ¥ OTHOCHTEIbHAs BJIAXXKHOCTh

Bo3ayxa. HacelmeHHsIi nap

TBépnoe TEJIO. Kpucrannunueckue u
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJlJIbL.

CoBpeMeHHbIE MaTepHalIbl

3.3.4

3.35

3.3.6

3.3.7

IInaBneHue wu KpUuCTallIn3alus. YI[CJ'IBHaSI

TerutoTa miasieHus. Cyonumanus

YpaBHEHHE TEIIIOBOTO OamaHca

TexHudyeckue yCTpOWCTBA: TUTPOMETP U
IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
MOJTYYEHHsI COBPEMEHHBIX MaTepHasoB, B TOM
Yrciie HAHOMATepHAJIOB, U HAHOTEXHOJIOTUU
[IpakTueckue paboTHI. N3mepenue

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA

4.1

DJIEKTPOCTATUKA

411

412

4.1.3
414

415

OnexTpu3auus Ten. DIeKTpudeckuit 3apsa. J(Ba
BUJIA DIEKTPUYECKUX 3apsI0B

IIpoBoHUKH, TIM3JIEKTPUKU u
MOJIYIIPOBOJHUKHA

3aKOH COXpaHEeHMsI AJIEKTPUUYECKOTO 3apsiia
B3aumogpeiictBue 3apsanoB. 3akon Kynona
Onektpuueckoe  mnone.  HanpsxéHHocTh
INEKTPUYECKOTO HOJISL. [Tpuniun
CYIEPIIO3ULIHHU. Jluann  HanpsHKEHHOCTH

QJICKTPHUYICCKOI'O T10JIA

4.1.6

4.1.7

PaGora cun SJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorenmman. Pa3zHocTh mOTEHITHAIOB

HpOBOI{HI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM

aeKTpudeckoM  mone.  Jlusnektpuueckas




IIPOHUIACMOCThb

DIEKTPOEMKOCTb. Konpencarop.
4.1.8 ONeKTpOEMKOCTh  IIOCKOIO  KOHJIEHCAaTopa.
OHeprus 3apsHKEHHOr0 KOHACHCATOpa
TexHuuyeckue  ycTpOMCTBA:  AIIEKTPOCKOIL,
419 NMEKTPOMETpP, AJIEKTPOCTATUYECKAs 3aluUTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTnueckue paboTsl. N3mepenue

SHCKT];)OéMKOCTI/I KOHJCHCaTopa

4.2

MOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PASJIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

421 aNeKTpruyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosIHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
r DNEKTPUUECKOE CONPOTUBJICHUE. Y IeJIbHOE
o COIPOTHBIICHUE BEIICCTBA
424 [MocnenoBarensHOE, napaiebHOe,
o CMCIIAaHHOE COCIMHCHHE TIPOBOTHIUKOB
PaGora snextpuueckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenna
4.2.6 MOoONIHOCTh 3JEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (manee — DIC) u
497 BHYTPEHHEE CONPOTHUBIICHUE UCTOYHUKA TOKA.
o 3akon Oma [Isi  TONHOM  (3aMKHYTOIN)
aeKTpudeckoi nermu. Koporkoe 3aMbIkanne
DneKTpoHHAas MIPOBOJMMOCTH TBEPIBIX
428 METaJIOB.  3aBUCUMOCTh  COMPOTHUBJICHHUS
o METaJIOB oT TEeMIIEPaTypHI.
CBepXmpoBOIUMOCTD
429 DnekTpuueckuid TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX ITYYKOB
4.2.10 [HonynpoBonuuku. CoOCTBEHHAsI U TPUMECHAS
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4.2.12

MPOBOJMMOCTh MOJIYTPOBOAHUKOB. CBOMCTBa

p-n nepexoxa. IloxynpoBoJHUKOBBIE TPUOOPHI

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOUTHYECKAs JIUCCOLHAIINSL.

DIeKTpoIn3

DIEeKTPUUECKUI TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSTEIbHBIN
paspsan. PaznuuHble TUIBI CAMOCTOSITEIBHOTO

pazpsaa. Monnus. [1nasma

4.2.13

Texunuueckue YCTPOMCTBA: aMIiepMeTp,
BOJIBTMETP, pEOCTar, MCTOYHUKH  TOKa,
3NEKTpOHArpeBaTelbHbIC npuOopHI,
3JIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMET]
COTMPOTUBIICHUS, BaKyyMHBIN O/,
TEPMUCTOPHI u (hOTOPE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ Anoa, ralbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEIIaHHOTO COeIMHEHMSI PE3UCTOPOB.

W3mepenne 3OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpotusieHus. HaOmonenue

AIIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COACPKAHNUS

4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. DJIEKTPOMAT'HUTHA A UHAYKIOUA
[TocrossuHbie MarHuThl. B3aumopencrsue
431 MOCTOSSHHBIX MAarHUTOB
43 MarnutHoe mose. BekTrop MarHuTHOU
nHAyKOud.  IlpuHnun  cymepno3unnu.
432 Jlunum MarHuTHOM wuHAYKIMU. KapTuHa

JUHUMA  MArHUTHOM  WHAYKIUMU  TOJS

IIOCTOAHHBIX MaroHuToOB




MarautHOEe TOJE€ NPOBOJHUKA C TOKOM.
Kaptuna nuHuil noas AJMHHOTO MPSIMOTO

IpOBOAHMKA M 3aMKHYTOI'O KOJIBLEBOI'O

433 MPOBOJIHMKA, KAaTYWIKH C TOKOM. OmbIT
Opcrena. BzaumoelicTBue NpOBOIHUKOB C
TOKOM
434 Cuita Amriepa, €€ MOJyJIb M HalpaBJIEHUE
Cuuia JlopeHna, e€ MOAyJb U HaNpaBJICHUE.
JIBrokeHue  3apspDKEHHOM — 4acTUIBl B
433 OHOPOJHOM MArHMTHOM mone. Pabora
cuibl Jlopenia
4.3.6 SIBneHue 3NeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUH
O/1C unaykuuu. 3aKoH IEKTPOMarHuTHOM
4.38 unnaykuun Oapanes
BuxpeBoe »snekrpuueckoe mnone. IC
WHIYKIAA B TPOBOJHUKE, IBWKYIICMCS
4.3.9 MOCTYNaTeNbHO B OJJHOPOJHOM MarHUTHOM
oJie
4.3.10 [IpaBuso Jlenia
NHAyKTUBHOCTH. SIBI€HME CAMOMHIYKIIUH.
43.11
O/1C camonHIyKIIMHU
DHeprus MarHUTHOTO TOJSI KaTyHIIKU C
4.3.12
TOKOM
4.3.13 OJNEeKTPOMArHUTHOE I10JIE
TexHuueckue yCTpPOMCTBA:  MOCTOSIHHBIE
MAarHHUTEHI, AJIEKTPOMATHUTBHI,
4.3.14
3NEKTPOABUTATEb, YCKOPHUTENH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TI€Ub
[IpakTnueckue paboTHL. N3yuenne
MarHUTHOTO TIOJII KAaTYIIKK C TOKOM.
4.3.15 Uccnenosanne neiicTBUSA  HOCTOSIHHOIO

MaravTa Ha paMKy C TOKOM. HccnegoBanue

SABJICHUS 3JI€KTpOMaFHPITHOI>'I HHAYKIOUHA




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEGAHIMA

Konebarensnass cucrema. CBoOOIHEBIE

kojeOanus. ['apmMoHHMueckue KoyieOaHUs.

5.1.1
[lepuon, uwactora, ammummtyna u (asa

KOJIeOaHuM

[IpyxuHHBIH MasTHUK. MaremaTu4ecKkuin

5.1.2
MasiTHUK

YpaBHEHHE TapMOHUYECKHX KOJICOAHUIA.
5.1.3 Kunematnueckoe u JIMHAMHYECKOE

OITHCaHKE KO0JIe0aTEILHOrO JBWXKCHUA

[IpeBpamenue SHEPTrUH pu
rapMOHHYECKUX  KoneOaHusix.  CBs3b
5.1.4 AMILTUTY/IBI KoseOaHui HCXOJTHOM
BEJIMYMHBI C aMIUIUTyJaMH KojeOaHuid e€

CKOPOCTH U YCKOpPEHUs

Konebarenpupiit  koHTYp.  CBOOOIHBIC

5.1 3JIEKTPOMAarHUTHBIE KoJIeOaHus B
UJCAIbHOM  KOJIeOaTeIbHOM  KOHTYPpE.

>15 AHanoruss MeXAy MEXaHUYECKUMHU H
3EKTPOMArHUTHBIMU KOJIe0aHUSIMHU.

®opmyna TomcoHna

3akoH COXPAHCHUS DHEPTUU B UACAIIBHOM

5.16
KoJe0aTenbHOM KOHTYpE

BoinyKeHHBIE MEXaHUYECKUE KOJieOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
5.1.7

BI)IHY)KJICHHI)IG OJICKTPOMArdauTHLBIC

KOJICOaHUS.

[lepemennbiii  Tok.  CuHYCOMAANBHBIN

5.1.8 §
NEPpCMCHHBIN TOK.

MotHOCTh MIEPEMEHHOTO TOKa.
5.1.9 AMIUTUTYTHOE W JCHCTBYIOIIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [IpousBoacTBo, nepenaya




5.2

U MOTpeOseHne 3JIEKTPUUECKON HSHEprUu.
DKOJIOTHYECKUE PUCKU MPU MPOU3BOJCTBE
3JIEKTPUYECKON SHEPIuH. Kynberypa
HCII0JIb30BAHUS 3IEKTPOIHEPTUU B

HOBCCI[HCBHOI‘/'I KHU3HHU

TexHudeckue yCTpoicTBa: ceiicmorpad,

5.1.11 AIEKTPUUECKUI 3BOHOK, JUHUU
aNeKTponepenad
[Ipaktrueckue pabotel. MccnemoBanue
3aBUCUMOCTH TepuoAa MajblX KoJieOaHUU
5110 rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI

rpy3a. MccnenoBanne mepeMeHHOTO TOKa B
e U3 TOCIEI0BATENIFHO COSANHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTopa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHBI

521

5.2.2

Mexanuueckue BOJIHBI, YCIIOBHUS
pacupocrpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHHss W JUIMHA  BOJIHBI.

HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

WnTepdepennus 51 mrdpakius

MCEXaHHMYCCKHUX BOJIH

5.2.3

524

3Byk. CkopocTh 3Byka. ' poMKOCTH 3ByKa.

BricoTta Tona. TemMOp 3Byka

ONEeKTpOMarHUTHHIE  BOJIHBIL. Y CJIOBHUSA
U3JIy4eHUSI  JJIEKTPOMATHUTHBIX  BOJIH.
B3anmHuas opuenranusa Bektopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyyM€

5.25

5.2.6

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3alus,
mudpakuus, uHTepdepenuus. CropocTb
AJIEKTPOMATrHUTHBIX BOJIH

Hlkana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHre 3JIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHBI paaruocCBiA3 U TCICBUACHUS.




5.3

5.2.8

5.3.1

Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOLIEN cpebl

TexHudeckue yCTPOWCTBA: MY3bIKAJIBHbBIC
MHCTPYMEHTBHI, YJIBTPa3ByKOBast
JUAarHoCTHKa B TEXHUKE W MEIHLMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anTenHa, tenedon, CBU-neun
OIITHUKA

[IpsAMosMHEHOE pacIpOCTpaHEHUE CBETa

B OJIHOpOJHOM cpene. JIyu cBera

5.3.2

5.3.3

5.34

5.35

OtpaxkeHre cBeTa. 3aKOHBI OTPAXKEHHS
cBeta. [loctpoenne M300pakeHnii B IJIOCKOM

3epKase

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS
CBeTa. AOCOIOTHBII IOKa3aTreib

MIPEIOMIICHUS

[omuoe BHYTpPEHHEE OTpayKCHUE.
[IpenenpHplil yroyl MOJHOTO BHYTPEHHEIO

OTpaKEHUS

Hucnepcuss  cBeta. CIIOXKHBIH ~ CcOCTaB

Oenoro cBera. L[Bet

5.3.6

Cobuparonue ¥ paccerBaOIIie JUH3BI.
Tonkas nuH3a. DOKyCHOE paccTOsHUE U
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoenne n300pakeHn B COOMPAIOIINX
u paccenBaomux JauH3ax. Dopmyna
TOHKOM JHWH3BL. YBEJIMYCHHE, IaBacMoc

JIMH30H

5.3.7

[Ipenensl NpUMEHMMOCTH F€OMETPUYECKON

OIITUKHU

5.3.8

WNurtepdepentiuss cBera.  KorepeHTHbIe
HCTOYHHUKH. YcaoBus HaOIIOIECHUS
MaKCHUMYMOB 51 MHUHUMYMOB B
WHTEpP(PEPEHITMOHHON KapTHHE OT JBYX

CI/IH(1)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB




Hudpakuus  cBera.  JludpakunoHHas
pemérka. YciaoBue HAOMIOACHHS TIABHBIX
5.3.9 MaKCHUMYyMOB npu NaJCHUN

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Tonspu3anus ceeta

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doroanmapar, NPOEKUUOHHBIA —ammapar,

5.3.11 MMKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(ppaKkInOHHAS peeérka,
MOJIAPOU T
IIpakTuueckue paboTHI. H3mepenue

ImoKasarciisd MPEJIOMIICHUA. HCCJICIIOB&HI/IC
5.3.12 i} 5
CBOHUCTB I/I306pa)KGHI/II/I B JIMH3aX.

HabGmronenue qucnepcuu ceeta

RJIEMEHTBI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunel NPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTynatst TEOPUU
6.1 OTHOCHUTEIIBHOCTHU: MHBApUAaHTHOCTb
MOAYJsl CKOPOCTH CBE€Ta B BaKyyMe,

NPpUHOHUII OTHOCUTCIIBHOCTHU OUHIITENHA

6 OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHH M COKpalleHue
JUTUHBI
6.3 DHeprus U UMNYJIbC CBOOOIHOMN YaCTHUIIBI

CBs3b Macchl C PHEpruedl W HUMIYIbCOM
6.4 CBOOOMHOM YacTUIbl. OHEPrusi IOKOA

CcBOOOIHOI YaCTHUILIBI

7 KBAHTOBAA ®U3MKA
SJIEMEHTBEI KBAHTOBOI OIITUKU

®otonbl. Popmyna [lnanka cBs3u >HEPTHN
7.1 7.1.1 ¢oroHa ¢ ero wyactoTod. ODHeprus u

UMITYJbC GOTOHA

7.1.2 OtkpseiTue U uccneaoBanue porospdexra.




7.2

7.1.3

7.1.4
7.15

7.1.6

Omeitet - A CroneroBa.  3aKkoHBI
dotordpdexra

YpaBHeHue OHHIITEHHA g
dhororddekra. «Kpacnas TPaHMIIA
dotorddexra

Hasnenue ceera. Onbitel [1.H. Jlebenena
XHUMUYECKOE JICVCTBUE CBETA
TexHu4yeckue ycTpoucTBa: (POTOIIEMEHT,

(dhoTomaryuk, COJIHEYHAas Oarapes,

CBETOaHNO

CTPOEHHME ATOMA

721

Monenb aroma Tomcona. OTBITEL
Pesepdopa o uccienoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHa;I MOACIb aTOMa

7.2.2

[Tocrynatet bopa. H3znyuenue u
noriomenue  (GoToHOB mpu  mepexone
aToMa C OJHOIO YpOBHS DJHEpPruu Ha
npyroi. Buasl criektpoB. CriekTp ypoBHeEM

QHCPIur aTOMa BOAOpOJaa

7.2.3

724

BonHoBble cBoiicTBa wactuu. BoaHbl ne
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Judpakuus dIeKTpOHOB Ha

KpHUCTaJIax

CroHTaHHOE U BBIHY)XKACHHOC H3JTY4YCHHUC.

YcTpoiicTBO U MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIMA

KOMITBIOTEP

[Ipaktuueckne pabGotel. HaOmronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

Metoasl Ha6J’IIOI[eHI/I}I U perucrpanuu

OJIEMCHTAPHBIX HaCTHUI]

OTkpbITHE  PAAMOAKTUBHOCTH.  OIBITHI




Pesepdopna mo ompeneneHuro cocTaBa
panmuoakTuBHOTO  m3nmydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3iydeHus. Brnusaue

PaaAOaKTUBHOCTHU HA JKUBBIC OPIraHU3MBbI

OTkpplTUE  TPOTOHAa U HEUTpOHAa.

Hyxnonnas mozens siapa ['eiizenbepra —
7.3.3

WBanenko. 3apsan snapa. MaccoBoe 4ucio

sapa. M3oTonsl

Anbda-pacna. DJIEKTPOHHBIN u

MO3UTPOHHBIM  OeTa-pacnas. INamma-
7.3.4
U3Iy4YeHHUe. 3aKOH  paJiMOaKTHUBHOI'O

pacmaga

OHeprus CBA3M HYKIOHOB B  fJpe.

7.3.5
SAnepusie cunbl. Jledekt Macco sapa

Snepuble peakuuu. JleleHHEe U CHUHTE3

7.3.6
sep

S nepHblit peakTop. TepMosiiepHbIi

cunte3. [IpoOnembl M  NEPCHEKTUBBHI
7.3.7

SIIEPHOM  SHEPreTHKU.  JKOJOTUYECKHE

ACIICKTHI ﬂIIepHOI\/JI SHECPIrCTUKHA

OnemeHTapHble  yacTUlbl.  OTKpbITHE
7.3.8 MIO3UTPOHA. @yHIaMEHTAIIbHBIE

B3aUMOIEHCTBUSA

TexHuueckne  yCTpOMCTBA:  JIO3UMETP,
7.3.9 Kamepa BunbcoHa, sAIepHBI peakTop,

aToMHas 6omb0a
[Ipaktnyeckne pabotel. McciemoBanue
7.3.10 TPEKOB YaCTHIL (o TOTOBBLIM
¢doTtorpadusim)
DJIEMEHTHI ACTPOOU3UKNU

81 Bun 3Bé3mnoro Heba. Co3Be3nmus, spKue

3Bé3}IBI, IJIaHETBI, UX BUAUMOC JIBUKCHUC

Comdeynas cucreMa. IlmaHeTsl 3eMHOI

8.2
rpynnsl.  [ImaHeTsl-TUraHTBl M KX




8.3

CIIYTHUKH, KApPJIHUKOBBIC IIJIAHCTHI. Mamngsie

testa COTHEYHON CUCTEMBL

Coname, d¢ortochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIla U 3BE3]1

8.5

3BE3/MbI, MX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3alMOCBSI3b. Jmarpamma
«CTEKTPATbHBIA  KJIacC — CBETUMOCTHY.
3Bé3mpl  IVIABHOH  ITOCJIENOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

8.6

Bnyrpennee CTpOCHHUE 3BE3.

CoBpeMeHHbIE IPe/ICTaBIECHUs 0
MPOUCXOXKIeHNH U 3Bomonuu ConHia u 3BE31.

OTaIbl )KU3HHU 3BE3]

8.7

8.8

Mneunsiii  Ilyre — Hama T'anakrtuka.
CnupanbHasgs  crpykrypa  [amaktuku,
pacmpenesneHue 3BE3N, Tra3a U IIBUIN.
[lonoxxenne u paBwxkenue ConHua B
lanaktuke. Ilnockas u  cdepuueckas

OOACUCTEMBI [ alTakKTUKHA

Tuner ramaxtuk. Paguoranaktuku H

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJlakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoHn Xab6na. PaszberaHue ranakTuK.
Bospact u pamuyc BcenmeHHoi, Teopus
bonpmoro B3peBa. Mogens «ropsuen

Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmtabHast ~ cTpykTypa  BceneHHoi.
Meraranaktuka. Hepeménnsie mpobieMsl

ACTPOHOMUHU




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

» dusuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTe€nbCcTBO
«IIpocsemenue»

» ®msuka, 11 xrace/ Msaxumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakiueit [TapdpentreBoit H.A., AkuimonepHoe o61ecTBo «31aTenbcTBO

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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