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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yIbTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Pu3nkay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTuKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBITMOJIHEHUH UMH Y4€OHBIX UCCIICIOBAHUA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pasenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

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

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

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

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

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpUH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa3oBaTeNBLHOTO TIPOIlecca HWCXONd U3 OCOOEHHOCTEW IUIaHUPOBaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

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



3aKOHOMEPHOCTH Kak M3 OJHOrO paslena Kypca, TaKk M HMHTErpUpysl 3HAHUS U3
pa3HbIX pa3nenoB. /(s KauyeCTBEHHBIX 3a/1ad NIPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu DOI'OC COO k MarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3HKe yYEHUUYECKHX MPAKTUYECKHX PabOT U JEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJIEIOBAHMUS  M3Y4YaeMbIX  SIBIEHMA M  MPOLIECCOB, JMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

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

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

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

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

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

JlocTrxeHre 3TUX Lened o0ecreynBaeTcsl pelieHueM CIeAYIOUINX 3a/1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJApa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M TMPOBEIACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

Ha wusyuenne ¢usuku (6a30BBIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYUTENbh [IE€JaeT BBHIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

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

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

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

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEM.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHentHoe  aBvkeHue. J[BMKEHHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSI0B, LICTIHbIC U PEMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

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

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

TexHn4eckrue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOALINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUM.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

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

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIUATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aHUMOJECHCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temneparyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONINE UCKPETHOE CTPOEHHE BeliecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

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

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

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



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTU3aIs. Y IeJbHasl TeroTa miaBieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Teld. ODJEKTpU4eckuil 3apsan. J(Ba Buaa »IEKTPUUECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3yeKTpuueckoro mois. IIpuHiun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tosei. JIMHUM HanpsKEHHOCTU SJIEKTPUYECKOTrO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwusnexrpruyeckasi MPOHULIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

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

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. YIEIbHOE CONPOTHBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapALIEIIbHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

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

DJIEKTPOJBUKYIAsl CUJia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHUKA TOKA.
3akon Oma 171 OJTHOM (3aMKHYTOM) 35ieKTpudeckon 1enu. KopoTkoe 3aMbikaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u puMecHast MPOBOJANUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuii TOK B ra3ax. CamMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIM
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIIPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOABWXKYILIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIlIecTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

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



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJWUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUMHUNA MarHUTHOW
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAsA CHJIa HWHAYKOMU. 3aKOH JJIEKTPOMArHUTHOU
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMyYKa MArHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBHKYILIEH CHIIBI MHAYKIHH OT CKOPOCTU WU3MEHEHHUS
MarHMTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXVHHBIN MassTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIUTYAHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHU.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaIbIX KOJeOaHHU rpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WuTtepdepentus u nudpakius MEXaHUIeCKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, nudpakims,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnroneHnue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
Y4aCTOTON KOJeOaHMIA.



HccnmenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

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

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

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccenBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIMYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM ammapaT, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUI B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomuwl



W3mepenne nokasaress NpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

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

Pazgea 7. KBanToBasi pusuka
Tema 1. Jnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3aK0oHBI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousHoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paanoakTUBHOTO wu3iydeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3IIy4yeHHs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON YJHEPTETUKMU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBHKEHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpajbHBIN KJIacc —
CBETUMOCTB». 3BE31bI TJIAaBHOHM ITOCJIEAOBATEIBLHOCTH. 3aBHCHMOCTb «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJENIOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce oCyIecTBIsSETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (PakT, TuUmoTe3a, (Qu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCH KOOPIWHAT, CIIOXKECHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPATbHBIN
aHaJu3.



l'eocpaghusi:  MarHUTHBIE TIONMIOCA 3€MJIHM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
AJIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajap, pPaJuONpUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOTO TpenMera «Pu3nMKay HAa YPOBHE CPEIHETO OOIIEeTOo
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE PEeaJu3alii OCHOBHBIX HAlpPaBJICHUHU
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

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

OPUHATHE  TPAJUIMOHHBIX  OOIEUYETOBEUECKUX T'YMAaHHCTHUECKHX U
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJEHUCTBOBATH C COUMAIBHBIMA HHCTUTYTaMU B COOTBETCTBHUHU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUAM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

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 YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

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



5) TpyA0BOr0 BOCTIMTAHMS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPYKaIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHIMIOJHATH pabOTy B  YCJIOBHUSX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-HCCIEI0BATEIBCKON U MPOSKTHON AEITEIbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIICHUs, HaXOIUTh ApryMEHThl MJIsl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

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

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalldd W CMSATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHI C y4€TOoM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid ¢ y4ETOM MHEHMM y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYAHUIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TO3HABATENLHONW  pedJeKkcun KaK  OCO3HAHUS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mpomecce qOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEATOIar aFO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSs, BKIIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIEHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
AMOIMOHAJILHBIM U3MEHEHHSIM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

HPEIMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUYHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAUHAMUKHA: PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJIMHEITHOE
JBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, HWHEPIUs,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIAPEHHUE, KOHACHCALMs, IUIABJICHUE, KPUCTAJUIM3allMsl, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3YS (U3UYECKUE BEIMYMHBIL:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICIT HCIOJB3YEeMbIX BEJIMYMH, WX O0O3HAYCHUS M €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
0o0O3HAaUeHUs W EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIIMAN, PA3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (PU3NUYECKUE
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPUHLUIBI JCHCTBUS MalluH, 0OpUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyarTh yCJIOBHsS HX O€30MACHOIO MCIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI IO UCCIIEIOBAHUIO (DU3UYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOroO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a4a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPECTABJICHUS YYEOHOW W HAyYHO-TIOMYJISIPHON MH(POPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTath B TPyNIie C BBINOJTHEHUEM PA3JTUYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOM TPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOTO fJipa MPHU pPEUICHUU (PU3UUECKHUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakius W MOOJApU3aAlMS CBETa, JUCIEPCUS  CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJICKTPUYECKYI0  MPOBOJMMOCTh  Pa3JMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHYMHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO MOJisA, cwia Awmmepa, cuia JlopeHra, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CHWJIa JIMH3bI, MPH OINMHUCAHUM TMPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMIYJIbC (DOTOHA, IEPHO]T MTOTypaciaa, SHEPTUSI CBI3U
aTOMHBIX S7IEp, TPU OMUCAHWU TPABUIBLHO TPAKTOBATh (DU3UYCCKHUN CMBICI
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEIHLHOTO U MaPaJIEILHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHUE ODWHIITeHHa mns GoTtorddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00J1acTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCTIOJIB3Ysl (GPM3UYECKUE 3aKOHBI M TIPUHIIAITBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4n
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEoOXOouMbIe AJisi €€ pEIIeHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JOTHYECKH HEPOTHBOPEUUBYIO
[EMOYKY pacCyXJIEHUI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUs] y4eOHOM W HAy4YHO-TIONYJISIpHOW WH(pOpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

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

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ut o0ecrieyeHus: 0€30MacCHOCTH MpU OOpallleHuu ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUIAHUPOBATh JIE€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, a€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

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

®da30BbIe IEPEXOBI

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



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

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



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

11 KJIACC

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

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

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



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos
Ne Jara
Konrtpo IIpakTu DJIeKTpOHHbIe HH(ppoBbIE
n/ Tema ypoka H3YyUYeHH
- Bcero  abHBIE yecKkue a o0pa3oBaTesbHbIE Pecypchl
padoThI padoTshI
®usuka — Hayka o npupoje. Hayunsie 1 bubnuorexa [HOK
METO/Ibl TO3HAHUS OKPYKAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMupoBaHUM
COBPEMEHHOMN i)a HOU K(g IT)I/nm]i MHpaA 1 bubmmorexa [IOK
p . yi P p L https://m.edsoo.ru/ff0c33e6
B [IPAKTUYECKOMN AESITEIbHOCTHU JI0AEH
MexaHnueckoe IBUKEHHE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmmorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
yCKOpEeHue
PaBHOMEpHOE ITPAMOIIMHEWHOE 1 bubnmnorexka HOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnmnorexka HOK
NBIDKEHUE https://m.edsoo.ru/ff0c372e
CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npuxenue. [[Buxenue 1 bubmuoreka [JOK
MaTepUaJIbHOU TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunuun otHocuTenbHOCTH ["anmuies.
WuepunanbHble CUCTEMBI OTCUETA 1 bubmorexa [TOK
p . ’ https://m.edsoo.ru/ffoc3be8
IIepsriit 3ak0H HproTOHA
Macca Tena. Cuna. [Ipunnumn 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

CyNepHo3uLnu cuil. Bropou 3aKoH
HeloToHa 17151 MaTepuanbHOU TOYKU

https://m.edsoo.ru/ffOc3be8

Tperun 3akoH HproToHa 111

bu6nmoreka [IOK

10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOro TsaroreHus. Cuna

11 TsokecTd. IlepBast kocMuyeckas Bubmaorexa ITOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTH
bubmuorexa [JOK
12 Cuia ocTu. 3akoH ['yka. Bec tena
yupyr K https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koxdduiment tpenust.
13 Cuia czn OTHBHCI?Hq; apu BI/I)P;CCHI/II/I bubmorexa LOK
p P https://m.edsoo.ru/ffOc3f76
Teja B )KUIKOCTH WM rase
[TocTynarenbHOe U BpalaTelibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubmmoreka [IOK
MowmenT cubl. 11nedo cuisl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOTO TEA
HNMnynec MaTepuanbHOU TOYKH,

15 CHUCTEMBI MaTEPHAIIBHBIX TOYEK. bubnmnorexka HOK
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE TBU)KEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunetnueckas s3HEprus MaTepuaibHON bubmuoreka [JOK
Touku. Teopema 06 U3MeHEHUN https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH
[ToreHmanpHas 3HEPTHUsl.

ITorennmanbHast YHEPTHUSI 0
y P YIIPYT bubmuoreka [JOK
17 nehopMUPOBAHHOW TPY>KHHBI.

[ToreHunanbHas 3HEeprus Tena BOIU3U
MOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc46l1a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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HOTeHI_II/IaJILHHe 1 HCIIOTCHIIMAJIBbHBIC
cuibl. CBSI3b pa6OTBI HCMMOTCHIIMAJIBHBIX

18 CHJI C U3MEHEHHEM MEXaHUYECKOW bubmmorexa [JOK
https://m.edsoo.ru/ff0c478c
SHEPIHH CHUCTEMbI TeJ. 3aKOH
COXpaHEHHUS MEXaHUYECKOW SHEPTHH
JlaboparopHas pabota «lccrnenoBanue
P 6p P Hudoypox
CBA3H pa OTH“CHHH ¢ USMCHCHHEM https://infourok.ru/laboratornaya-rabota-1-10-kl|-
19 MEXaHWYECKON PHEPTUHU Tea Ha issledovanie-svyazi-raboty-sily-s-izmeneniem-
IpUMEPE PACTSHKEHHS PE3UHOBOIO mehanicheskoj-energii-tela-na-primere-
rastyazheniya-pr-7378653.html
KIyTa»
KonTtponsHas pabora no Teme
20 «Kunemaruka. /lunamuka. 3aKOHBI bubmorexa LHOK
' ’ https://m.edsoo.ru/ff0c4b74
COXPaHEHHUS B MCXAHHUKE»
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
21 KHHETHYECKOW Teopuu. bpoyHoBCcKOe bubmorexa LHOK
PHH. BPOYH https://m.edsoo.ru/ffocadc2
neuxenue. udpoysus
Xapakrep ABUKEHUS U B3aUMOACHCTBUSA POUI
22 YacTHI BemecTBa. MoIeu CTPOCHHS https://resh.edu.ru/subject/lesson/37
ra30B, )KUJKOCTEH U TBEPBIX TEI 31/main/47862/
M K POIII
acca moJiekyi. KonnuecTBo BemiecTna. .
23 Y B https://resh.edu.ru/subject/lesson/20
[TocTostnuas ABoraapo .
63/main/
Tennosoe paBHOBecue. TeMiieparypa u POII
24 e¢ n3mepenue. [llkana remneparyp https://resh.edu.ru/subject/lesson/58
Henbcus 98/conspect/15461/
o5 Nneanprsiii ra3 B MKT. OcHOBHOE bu6mmoteka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
bubmuorexa [{OK
26 AOcoroTHas TeMIiepaTypa Kak Mepa 1

https://m.edsoo.ru/ff0c511e
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https://m.edsoo.ru/ff0c511e

CpPEeIHEW KMHETUYECKON SHEPTUH
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kinaneiipona

PEIII
27 3akoH JlanbToHa. I'a30BbIC 3aKOHBI https://resh.edu.ru/subject/lesson/62
92/conspect/
JlaboparopHas pabota «lccrnenoBanue DneKTpoHHbIe JabopaTropuu
28 3aBUCHUMOCTH MEXTy IapameTpaMu https://efizika.ru/course/view.php?i
COCTOSIHUS Pa3peKEHHOI0 Ta3ay d=58
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bubnnoreka IIOK
rpaguyecKoe npeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOJNHAMHYECKOU CUCTEMBI U
30 criocoOsl e€ n3mMenenus. Konnyectso bubnmnorexka HOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPruUsl OJTHOATOMHOTI'O UJI€AIBHOTO
rasa
bu6nuoreka [IOK
31 Bt reriontepesan https://m.edsoo.ru/ff0c5c36
Y ienbHas TEIIOEMKOCTD BEILIECTBA.
32 Kgﬂl/l‘{eCTBO TEIUIOTHI IIPU B bubmmorexa LHOK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHbIN Mpolecce
33 I1epBblil 3aKOH TEPMOJIMHAMUKH U €TI0 bubnmnorexka HOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs nporieccoB B MpUpOIE. bubmuoreka [JOK
34 .
BTopoii 3ak0H TEpMOIMHAMUKHI https://m.edso00.ru/ff0c6230
35 [Mpunnun nevictus u KII TrermnoBoit bubnunoreka LIOK

MalllnHbI

https://m.edsoo.ru/ff0c600a
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PEIII

36 [uxn Kapuo u ero KIT/T https://resh.edu.ru/subject/lesson/37
63/start/160222/
Mos mkona
http://localhost:3000/my-school/lesson/88a47031-1681-
DKOJIOTHYecKre MpoOIeMbl 469b-baco-
37 alb6f9adf3e9?backUrl=https://urok.apkpro.ru/&token=00d3
TeHHOBHepFeTHKH c187bded0129a346af21affaa6a9e375b1c38cf3d61632acfo03
5c32a694
Oo6o6maromuii ypok «MolekysipHast bubnmnoreka HOK
38
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [IOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)
40 [TapoobpazoBaHue ¥ KOHACHCAIHSL. bubnmnorexka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOoII0THAS U OTHOCHTCILHAS bu6nuoreka [IOK
BJIAKHOCTh BO3/1yxa. HackiienHsli map https://m.edsoo.ru/ff0c64d8
TBeépnoe teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS CBOKCTB bubmuoreka [JOK
KpUCTAIIOB. JKuaKue KpucTasuibl. https://m.eds00.ru/ff0c65f0
CoBpemMeHHbIE MaTepUalIbl
[MnaBneHue u KpUCTATUTH3AITHSL.
43 VY nenpHas TEILIOTA IJIaBJIEHUS bubmuorexa [JOK
' https://m.eds00.ru/ff0c6708
Cyb6numarus
bu6nunorexa LIOK
44 YpaBHeHHE TEIIOBOTO OanaHca
P https://m.edso0.ru/ff0c6820
Onexrpuzanus Tea. JINEKTPUIECKUU
bu6mmoreka [IOK
45 3apsn. [IBa Buaa 3J€KTpUUECKUX

3apsiI0B

https://m.edsoo.ru/ffOc6bcc



https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/
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https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

IIpoBOIHUMKH, TUDTEKTPUKH U

46 [IOJIVIIDOBOAHUKHU. 3aKOH COXPaHEHUS buGnuorexa [JOK
yip ’ P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOI0 3apsijia
B3aumoneucTsue 3apsiioB. 3aKoH
47 Kynona. ToueyHBIN IIEKTPUICCKUN buGnuorexa [JOK
y ) p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>k€HHOCTB 3IIEKTPUYECKOTO OIS,
[IpuHnun cyneprno3uium bubnmnoreka HOK
48 .
ANEKTPUYECKHUX Toseu. JInnun https://m.edsoo.ru/ffOc6df2
HaIPSKEHHOCTU
49 Pabota cuit 37eKTpoCTaTHIECKOTo MOJIs. bu6nuoreka [IOK
[Morennuan. PasHocTh TOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOHUKY U TUAJEKTPUKU B
50 3IEKTPOCTATHYECKOM ITIOJIE bubnmorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bubmmoteka [IOK
51 OnekTpoeMrocTh. KoHaeHcaTo
p P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubnmorexa [IOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
Mos mkoJita
" http://localhost:3000/my-school/lesson/69045137-b23d-47f4-
53 JlaGopatopHas pabota "M3mepenue s
BHCKTpOéMKOCTH KOH,[[CHC&TOpa" acde365ec2c3?backUrl=https://urok.apkpro.ru/&token=00d3c
187bded0129a346af21affaa6a9e375b1c38cf3d61632acfo035¢
322694
[IpuHIMI EKCTBUS U IPUMEHEHNE
KOHJCHCATOPOB, KOITUPOBAIBLHOTO Nudoypox
o https://infourok.ru/princip-dejstviya-i-primenenie-
54 alrapara, CTpyMHOIo IpuHTepa. kondensatorov-kopirovalnogo-apparata-strujnogo-

DneKTpocTaTHYeCcKast 3alluTa.
3a3eMIIeHHE HIIEKTPOIPUOOPOB

printera-elektrostaticheskaya-zashita-zazemlenie-e-
7110008.html
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DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.

Mos mikoia
http://localhost:3000/my-school/lesson/0e6e5112-

55 Cwuna Toka. Hanpsixenue. edf6-4dlc-beds-
€ /daba/DackKuUrI=Ntps://urok.apkpro.ru. OKen
2149d0e7daba?backUrl=https://urok.apkpro.ru/&tok
Comnporusnenne. 3akon Oma 11s =00d3¢187hded0129a346af21affaa6a9e375b1c38cr3d
yuacTKa Lenu 61632acf9035¢322694
[TocnenoBarenvHOE, MapaiesbHOE,
56 CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB. 05 bubnuorexa [HOK
JlaboparopHas pabota «3yuenue ' https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOBY
57 PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO bubnuorexa [HOK
Toka. 3akoH Jlxxoynsa-Jlenna https://m.edsoo.ru/ffOc7838
3akon OMa 715 TOJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe Bu6 110K
nonroTeka
58 3ambIkanue. JlabopaTopHas pabora 0.5
https://m.edsoo.ru/ff0c7ae0
«M3mepenue DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTHUBIICHUSI
PesepBusiit ypok. KontponbHas pabota
bubnmnoreka [JOK
59 o TeMe "DeKTpouHaMuKa / 1
N https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas mpoBepouHas padboTa
O6o06maromuit ypok
. bubnmnoreka [JOK
60 «QnexTpoanHamukay / Becepoccuiickas 1
https://m.edsoo.ru/ff0c88be
poBepoyHas paborta
ONEeKTpOHHask MPOBOAUMOCTb TBEPIBIX Mos mkona
METAJUIOB. 3aBUCUMOCTbD http://localhost:3000/my-school/lesson/e15b92e5-0007-420e-
61 ’ a68b-
COIIPOTUBJICHUA MCTAJIJIOB OT c6105a5e0a53?backUrI=https://urok.apkpro.ru/&token=00d3c
187bded0129a346af21affaa6a9e375b1c38cf3d61632acfI035¢
teMriepaTypbl. CBEpXIIPOBOIUMOCTh 322694
- Mos mikona
DNEKTPUYECKUH TOK B BaKyyMe.
62 http://localhost:3000/my-school/lesson/1d7e7df6-9e8f-4b7a-

CBoucTBa AJIEKTPOHHBIX MTYYKOB

8358-
a674c98a93bb?backUrl=https://urok.apkpro.ru/&token=00d3c
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https://m.edsoo.ru/ff0c7838
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https://m.edsoo.ru/ff0c88be
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[ToynpoBoiHUKH, UX COOCTBEHHAs U

187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035¢

32a694

63 MpUMecHas MPOBOAUMOCThb. CBOMCTBA 1 bubnnoreka HOK
p—~n-nepexona. ITonynpoBoIHUKOBBIE https://m.edsoo.ru/ffOc84ae
npudopHI
DNEKTPUYECKUH TOK B PaCTBOPax U

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [HOK
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUUECKUH TOK B Ta3ax.

65 CamocTosTenbHBIN U 1 bubnuorexa [HOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
ITma3ma
DneKTpuuecKue mpudopsl U yCTPOMCTBA

66 U UX Hrlf))aKTI/IIIeCKOI; HpIEMeH;{HS. 1 brbmmorexa LTOK

https://m.edsoo.ru/ff0c86fc
[TpaBuna TeXHUKH 0€30MaCHOCTH
KonTponbHas padora no teme

67 «9nexkrpocrartuka. [locTosHHBIN 1 bubnmnoreka [JOK
ANEKTPUUECKUN TOK. TOKM B pa3IM4HBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

68 PesepBHblit ypok. O6o0maronmii ypok 1 bubmuoreka [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



http://localhost:3000/my-school/lesson/1d7e7df6-9e8f-4b7a-8358-a674c98a93bb?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
n/n Tema ypoka Bcero Kontp-e Tpaxr-e u3yueHusi oOpa3oBaTeJbHbIE Pecypchl
padoThI padoThI
ITocTOsITHHBIE MATHUTHI U X

1 B3auMo/iecTBUE. MarHUTHOE MOJIE. 1 bubmuorexa [JOK
Bektop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarnuTtHO€e 1oJie TPOBOJIHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bubnmnoreka HOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubmuotexa [JOK
MarHUTHOTO I0JIs KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnmnorexka HOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBHKYIIYIOCS 3apsSKEHHYIO YACTULLY. 1 bu6muoreka [JOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJeKTpoMarHuTHas MHIyKnus. [Totok Most mkoia

6 BeKTOpa MarHuTHOM uHAyKuuu. IJ1C 1 Zztg;{gr;csazlfwost:3000/mv-school/lesson/43ebedsb-e435.

MHAYKIHMU. 3aKOH JIEKTPOMArHUTHON
unaykuuu Papanest

1c3a9ef8defl?backUrl=https://urok.apkpro.ru/&token=
00d3c187bded0129a346af21affaa6a9e375b1c38cf3d61
632acf9035c32a694



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

bubnuoreka LIOK
7 «ccnegoBanue sIBJICHUS
_ https://m.edsoo.ru/ff0cal50
3IIEKTPOMArHUTHOW UHIYKIIAW
NuaykTuBHOCTS. SIBIEHUE
8 camounAykiuu. 3J1C caMOMHIYKIIUH. bubnmoreka [JOK
OHeprus MarHUTHOT'O TOJIS1 KaTYIIKU € https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHMTHOE 110JIE
TexHu4eckue ycTpomucTBa U UxX
] Nudoypox
HpI/IMeHCHI/IC. IIOCTOSHHBIC MATHHTEL, https://infourok.ru/magazin-materialov/komplekt-po-
9 3JI€KTpOMaFHI/ITI>I BHeKTPOI[BI/IFaTeJII) teme-tehnicheskie-ustrojstva-i-ih-primenenie-
’ ’ postoyannye-magnity-elektromagnity-elektrodvigatel-
YCKOPUTECIN 3JIEMCHTAPHBIX YaCTUII, uskoriteli-elementarnyh-chastic-indukcionnaya-pech-
prezentaciya-konspekt-uroka-rabochij-list-383184
WHIYKIIMOHHAs [1€Yb
10 O6o6marmuii ypok «MarauTHoe bubnmnoreka HOK
noJie. DNEeKTPOMarHuTHasi MHAYKIUS» https://m.edsoo.ru/ff0cab82
KonTponbHas pabota mo Teme
bu6nuoreka [IOK
11 «MarsuTtHoe 1moJe.
https://m.edsoo.ru/ff0cad58
DNIEKTPOMarHuTHasE UHIYKIUS»
CB00OOIHBIE MEXaHUYCCKHUE
konebanus. ['apMoHnyeckue
bubmmoteka [IOK
12 KoyiebaHus. YpaBHEHUE
. https://m.edsoo.ru/ffOcaf06
TapMOHUYECKHX KOIeOaHUH.
[IpeBpamienue 3aepruu
JlaGopartopHas paboTa Most mxomna
" http://localhost:3000/my:-
13 «VICCICIOBAHME 3aBUCUMOCTH school/lesson/77d9¢c8d3-5836-41cf-8e55-
nepuoaa MajblX KoJeOaHuii rpy3a Ha 790f5afc433e?backUrl=https://urok.apkpro.ru/&
token=00d3c187bded0129a346af21affaaba9e37
HUTH OT JUTMHBI HUTH 1 MACChI Ipy3a 5b1c38¢f3d61632acf9035¢322694
14 Koneb6arenbupid kKoHTYp. CBOOOTHBIC bubnmnoreka HOK

SJICKTPOMArHuTHBIC KoJIEOaHM B

https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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U/IeaTbHOM K0JIe0aTeIbHOM KOHTYPE.
AHaorus MeX1y MEXaHUYeCKUMU U
3JIEKTPOMArHUTHBIMU KOJeOaHUSIMU

®opmyna Tomcona. 3akon

15 COXpaHEHHUsI SHEPTUU B UJI€ATTbHOM bubmorexa LIOK
https://m.edsoo.ru/ffOch9c4
K0JIeOaTeTbHOM KOHTYpE
[TpencraBienue o 3aTyxaromux
KosieOaHusX. BeIHyXIeHHBIE
16 MexaHuuyeckue kosuebanus. Pesonanc. bubmmorexa LIOK
https://m.edsoo.ru/ffOcbb86
BrIHYXIeHHBIE 3JIEKTPOMAarHUTHBIC
KoJIeOaHus
[Tepemennb Tok. CUHYCOUATbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
17 MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U bubmmorexa LOK
B https://m.edsoo.ru/ffOchd34
JIEWCTBYIOIIEE 3HAUYCHHUE CHITBI TOKA U
HaNpsHKSHUS
Tpancdopmarop. [Iponssozactso, POUI
18 nepenayda u oTpedIeHue https://resh.edu.ru/subject/lesso
JIIEKTPUUYCCKON SHEPTUHU n/5529/conspect/146291/
YCTpOUCTBO U MPAKTUYECKOE
19 IIPUMEHEHHNE IEKTPUUECKOIO 3BOHKA, bubmuoreka [JOK
reHeparopa NepeMeHHOr0 TOKa, TUHUI https://m.edsoo.ru/ff0cc324
3JIeKTponepeaad
DKOJIOrHYecKre pUCKH NpU
[IPOU3BOACTBE DJIEKTPOIHEPIUU. POII
20 Kynbrypa ucnonszoBaHus https://resh.edu.ru/subject/lesso
9JIEKTPOIHEPTHU B TIOBCEIHEBHOM n/5922/main/79074/
KHU3HU
21 MexaHnyeckue BOJHBI, YCIOBHS Bbubnuoreka LIOK
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https://m.edsoo.ru/ff0cbb86
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https://resh.edu.ru/subject/lesson/5529/conspect/146291/
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pactpoctpanenus. [lepuon. Ckopocth
pacIpoCTpaHEHHS U JITTHHA BOJTHBIL.
[Toriepeynble ¥ IPOIOJILHBIC BOTHBI

https://m.edsoo.ru/ffOcca54

3Byk. CxopocTb 3ByKa. ' poMKOCTh

bu6nmoreka [IOK

22
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DIIeKTPOMAarHUTHBIE BOJIHBI, KX
23 CBOMCTBA U cKopocTh. [llkama bubmorexa [JOK
P ’ https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHUMTIBI PaIUOCBA3U U POII
24 TeJeBUICHUs. Pa3BuTHE CPECTB https://resh.edu.ru/subject/lesso
cBsaA3U. Paguosiokamnus n/4915/conspect/47442/
o5 KonTtponsnas padora «Konebanus u bubnnorexka HOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
IIpsmonuHelHOE pacpoCcTpaHEeHUE
26 CBpeTa B OJTHOPO HIE)ITI cpe Zp bubmorexa HOK
Jf post pese. https://m.edsoo.ru/ff0cd350
ToueuHbI! HICTOYHHK cBeTa. JIyd cBeTa
OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cBera. [TocTpoenne n3o00pakeHUH B bubmorexa LOK
' P P https://m.edsoo.ru/ffOcd4e0
TIJIOCKOM 3€pKajie
[Ipenomnenue creta. [TonHoe
28 BHYTpEHHEE oTpaxeHue. IIpenensHbin bu6muoreka [JOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaKeHUS
29 JlaGopatopHas pabora «3mepenue bu6muoreka [JOK
[oKa3aTelisi NPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzobpaxenuii B
. bubmuorexa [{OK
30 nuH3e. Dopmysia TOHKOU JIMH3BI.

VYBennueHue JTUH3EI

https://m.edsoo.ru/ffOcddle
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JlaboparopHas paboTa

NHuTtepHeTypok
https://interneturok.ru/lesson/physics/8-

31 «HccmenoBanne CBOMCTB klass/bsvetovye-yavleniyab/laboratornaya-
I/1306pa>KeHI/II71 B JTHH3AX» rabota-4-poluchenie-izobrazheniya-pri-
pomoschi-linz
Mos mikoja
Hucnepcus cBeta. CoXHBIN COCTaB http://localhost:3000/my-
6eJIOro CBETA. ]_IBeT. HaﬁopaTOpHaﬂ school/lesson/8d43b657-17b4-4db2-9d58-
32 6 Ha6 dbb2e29a862c?backUrl=https://urok.apkpr
paboTa «HaDIIOACHNE THCICPCHH 0.ru/&token=00d3¢c187bded0129a346af21a
CBCTa» ffaa6a9e375b1¢c38cf3d61632acf9035¢32a6
94
33 WnTepdepenmus ceera. Judpakuus bubnnorexka HOK
cBera. JludpakunoHHas pemeTka https://m.edsoo.ru/ff0ced22
[Tonepe4HOCTH CBETOBBIX BOJIH. bubnuoreka [JOK
34
ITonapuszanus ceera https://m.edsoo.ru/ffOcf02e
o 5 . POII
NTUYECKHE TPUOOPHI M YCTPOUCTBA U .
35 5 PHOOPEI # YCTP https://resh.edu.ru/subject/lesso
CJIOBHS MX 0€30ITaCHOrO MMPUMEHEHHUS
4 P n/3829/conspect/197510/
['panu1pl MpUMEHUMOCTH
36 KJIACCUYECKOU MeXaHUKH. [locTymarsl bubmuorexa [JOK
CIIELIMATIbHOU TEOPUU https://m.edso0.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCUTENHHOCTh OJTHOBPEMEHHOCTH.
37 3ameiieHre BpeEMEHU U COKpaIllEHUE bubmorexa [JOK
P p https://m.edsoo.ru/ffOcfa4?2
JUTMHBI
DHEprusi U UMITYJIbC PEISITUBUCTCKON
38 yacTubl. CBSI3b MACCHI C DQHEPTUEN U bubmorexa HOK
' p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUS TTOKOS
39 KonTtponbHas padora «OnTuka. bubmuoteka [JOK

OCHOBBI CIEUATIBHON TEOpUH

https://m.edsoo.ru/ffOcf6f0
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OTHOCHUTCIIBHOCTH»

®otonsl. Dopmyina I1nanka. DHeprus

bu6nmoreka [IOK

4
0 U UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U KCCIICI0BAHUE Eubs 10K
noNIMoTeKa
4 porospdexra. Onerrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodrpdexra. YpaBHeHHE
42 SH“HLHTeI(f“Ha nq;(b(boma(b(gema bubmorexa LHOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue cBera. Onwite [1. H.
43 JleOGeneBa. XMMHUYECKOC ICHCTBUE bubmorexa [JOK
seBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
T .
ezHqu;:fH;YCTpOIZCZBa 1;1 PAII
[IPaKTHYECKOE TPUMEHEHHE: .
44 qf) TOOICMEHT (;)TO — https://resh.edu.ru/subject/lesso
’ A ’ n/3878/conspect/48317/
COJIHEUHas1 baTapesi, CBETOIUO/
45 Pemenue 3aga4 mo reme «JIE€MEHTHI bubmmorexa [JOK
KBAaHTOBOM OITHKM) https://m.edsoo.ru/ff0d0302
Monens atoma ToMcoHna. ONBITEI
46 Pesepdopna no paccesHuio o-yactu bubmmorexa LOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aToMa
bu6mmoreka [IOK
47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
Nznydyenne u noriorieHne GOTOHOB
48 I I/I}:e exoJie aTOMaIl]l co H(()1;0 OBHS bubmorexa [JOK
p pexo . a P https://m.edsoo.ru/ff0d0afa
SHEpPruM Ha Apyroil. Buabl ciekTpoB
49 BosHoBBIE cBOMCTBA YyacTHIl. BOTHBI bubmuorexa [{OK

ne bpouna. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOU Jtyaniu3Mm. CIIOHTaHHOE U
BBIHYX/ICHHOE U3JTy4CHHE

50

o1

52

53

54

55

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopna no ornpeneneHuio cocraBa
pPaauoaKTUBHOTO U3TyYEHUS

CaoucTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaIMOAaKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
W3otomnsl. Anba-pacnas.
DNEKTPOHHBIM U TO3UTPOHHBIN OeTa-
pacnan. I'aMma-nu3nydyenue

OHeprus CBA3U HYKJIOHOB B SIIpE.
SInepusle peakuuu. SnepHbIN peakTop.
[TpoOnemsbl, MepCHeKTUBHI,
SKOJIOTUYECKUE ACIIEKTHI IIEPHOU
DYHEPIreTUKHU

DneMeHTapHble YacTullbl. OTKphITHE
Mo3uTpoHa. MeTo bl HAOMIOICHUS U
pPErucTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrnslii cton «@yHaaMeHTaIbHBIE
B3auMOJICUCTBUA. EMUHCTBO
(bU3UYIECKOW KapTHUHBI MUPa»

DTanbl pa3BUTHS aCTPOHOMUH.
[Ipukiannoe 1 MUPOBO33PEHUECKOE
3HaYeHUE acCTpOHOMHUHM. Bun
3Be3HOTO HebOa. Co3Be3aus, ipKre
3BE3JIbl, IIJIAHETHI, MX BUJIUMOE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

POII
https://resh.edu.ru/subject/lesso
n/3889/conspect/290390/

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1356

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38

Wndoypox

https://infourok.ru/magazin-
materialov/prezentaciya-po-fizike-na-temu-
etapy-razvitiya-astronomii-prikladnoe-i-
mirovozzrencheskoe-znachenie-astronomii-vid-

zvyozdnogo-neba-solnechnaya-sistema-11-
klass-
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nemkenne. ConHeynas cCUCTEMa

682966?utm_source=infourok&utm_medium=b
iblioteka&utm_campaign=vidget-pod-
prosmotrom&utm_content=5733080

Comnure. ConHeunas akTHBHOCTb.

PoOUII

56 W C . https://resh.edu.ru/subject/lesso
cTouHUK >Heprun CoJHIA U 3BE3]
p n/5910/conspect/280700/
3BE3b1, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/1bl TJIABHOU POIII
IOCJIEIOBATEILHOCTU. BHyTpeHHee .
57 _ yIp https://resh.edu.ru/subject/lesso
cTtpoeHue 3Be31. CoBpeMEHHbBIE
P P n/5910/conspect/280700/
MPEJCTABICHUS O TPOUCXOKICHUHU U
sposroru COJIHIIA U 3BE3
Muteunsid [Iyte — Hama [Manaktuka. POIII
TTonoxenue u nemxenue CoiHIA B .
58 r r s https://resh.edu.ru/subject/lesso
anakTuke. I'amaktuku. YepHEIE OBIPEI
p p n/4935/conspect/290419/
B SIIpax rajakTHK
Bcenennas. PazOeranue rajlakTuk.
T 5 POII
eopHus boapIoro B3puiBa. .
59 p P P https://resh.edu.ru/subject/lesso
€JINKTOBOE U3JIyUEHHE.
ya n/4937/conspect/197940/
Mertaranaktuka
Wndoypox
https://infourok.ru/magazin-
60 Hepemennsie mpoOieMbl acCTpPOHOMUU materialov/prezentaciya-na-temu-
nereshyonnye-problemy-astronomii-
799205
Wndoypox
KouTtposnbHast pabota «IeMeHThI https://infourok.ru/magazin-
61 materialov/kontrolnaya-rabota-po-fizike-
aCTPOHOMHUH aCTpoq)Hg'HKH» na-temu-elementy-astronomii-i-astrofiziki-
477632
Oo6o6maromuit ypok. Pons ¢pusuku u
62 yp b Nudoypox

aCTPOHOMHUH B IKOHOMHYECKOMH,

https://infourok.ru/magazin-
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

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

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

moaen

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHUS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM HUIEKTPUYECKUH 3apsal — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (u3mueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuu
CTpPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE IpPsMOJUHEHHOE ABM)KEHUE, CBOOOJHOE MajieHue
T€d, JABWKEHHE IO OKPYXHOCTH, WHEpLHs, B3aUMOJCICTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJIaXkIeHNHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHe, KOHJEeHCalus,
IJaBJICHUE, KPUCTAJUIM3alUs, KWUIIEHHE, BJIAXHOCTh BO3]yXa,
MOBBIIICHNUE JAaBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3anus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, HCHONb3ysd (U3HUEcKue
BEJINYUHBL: KOOPJHMHATA, IIYTh, IEPEMELIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tella, CWJIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas paboTa, MexaHU4yecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICH
HCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHHS M EeAWHMIIBI, HAXOIHUTh
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA Te€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUS, HWCHOJB3Yys (U3MUECKUE BEIUYMHBI: JaBIICHUE Tasa,
TEMIEpaTypa, CPEAHSsI KUHETHYECKas DHEPrus XaOTHYECKOTrO
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, MU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIMYHMH, MX O003HAUCHHS M EJAUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh H3y4YeHHbIE JJEKTPUUECKHE CBOWCTBAa BEIECTBA U
JNEKTPUYECKUE  SIBIICHUsI  (MPOILECCHI), HCIONB3ys  (hU3UYECKHe
BEJINYUHBI: NEKTPUYECKUN  3apsl, ANIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMANl, Pa3HOCTh MOTEHIUAJIOB;, MpH
ONMCAaHUU MPABWILHO TPAKTOBATh (PUIUUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYCHHS W CJWHUIBI;, YyKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYMNHaMN

aHaJIM3UpoBaTh (PU3MUECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOTO TAroteHus, I, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKON IHEpPIruH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPIIO3ULIUN CUJI, TPUHLIUIT
paBHONpABUsS HMHEPLUUAIBHBIX CHUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHsS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIUIOBOTO JBMIKEHMSI MOJIEKYI C
aOCOJIIOTHOM TEMIlepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; mpu sTOoM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBACHATh OCHOBHBIC MPHUHIUIBI JCUCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3ivyuaTh YCJIOBHS HX O€30MaCHOTO

HCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BaHUIO0 PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; IIPU
5ToM (GOopMYIHpOBaTh NpodieMy (3a1ady) MW THIOTE3y Yy4yeOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEAJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB mpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHS U




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpQLHHOCTCfI H3MepeHHI>'I

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MeEXAYy (QU3NYECKUMHU BEJIUYMHAMH C
HCIIOJIBb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmomaTh mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEpUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHble 3aa4M C SIBHO 33JaHHON (pU3MUECKOW MOJENBIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOAEb, BBLACIATDH
¢du3nueckrue BENWYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAWTD paCLIéTI)I 1 OOCHHUBATH PCAJIBHOCTD MOJYUYCHHOTO 3HAUYCHUA

(bu3MUecKOil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MNpU  peLICHMH YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TIOWCKA, CTPYKTYPHUPOBaHUS,
MHTEpIpeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAIIU3UPOBATD MMOJIYIaCMYIO I/IH(I)OpMaI_II/IIO

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

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBaMM, JMJsi COXpPAHEHUs 3J0pPOBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpyncaromeﬁ cpeac

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paACHpPENeNATh
00S13aHHOCTH U IIJITAHUPOBAaTh JESATENbHOCTh B HECTaHAAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero 001ero 00pa3oBaHus

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKOU ACATEIbHOCTH
JFO/IEeH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHUIIBI IPUMEHEHHUS U3YYEHHBIX (U3NYECKUX MOJEIEH:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAEIb aTOMa, HYKIIOHHAs

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHN: (prU3nYecKux 3aaad

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCH) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKM W  KBAaHTOBOW  (PU3HKU:
ANIEKTPUYECKasl TPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aMMOJICIICTBE  MAarHUTOB,
9JIEKTPOMArHUTHAsE WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIsI Ha
NPOBOAHUK C TOKOM MW JBWKYLIMHCS 3apsj, DICKTPOMAarHUTHBIC
KoJeOaHWsT W BOJIHBI, MPSIMOJMHEHHOE pacIpOCTpaHEHHWE CBETa,
OTpaXEHHEe,  TNpeloMiIeHHe, UuHTephepeHIus, Audpakuus u
MOJISIPU3aLMsl CBETA, AMCIEPCUST CBETA, (HOTORIEKTPUUYECKHH HPPEeKT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHass U  HCKYCCTBEHHas

PAaAOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOJAUMOCTD Pa3ITHIHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMpPOTUBIICHHE,
pasHocth moteHnuanoB, JJC, pabota Toka, MHAYKIHS MarHHUTHOTO
nonsi, cuima Awmmepa, cuina JlopeHna, HMHIYKTUBHOCTh KaTYIIKH,
9HEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsi U CHjla TOKa B Tpoliecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHHE M ONTHYECKas Cuja JIMH3BI, NPU OMUCAHUU MPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEIHYMH, HX
0003HAaYeHHUST W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BEJTUUUHY C APYTUMHU BETMYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLICCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Iepruoa
moiaypacmoaga, OSHEpPIrusd CBsA3HM aTOMHBIX AJACp, IIPU OIMHMCAaHHUN
IIpaBUJIbHO TPaKTOBATb (1)1/1314%01@1171 CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (DU3MYECKHE TPOLECCHl W SBICHHS, HCIOIB3YsI
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICOBATEIBHOTO M TMAapajUIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOTO pacmaja; TMpd O3TOM pasjnyaTh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBHIPAKCHUE M YCIOBHUS

(rpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpPAa HWHAYKIUMKW MArduTHOI'O II0JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

CtpouTh ¥ ONHUCHIBATH H300pa)K€HUE, CO3/aBAEMOE  ILJIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIMOMHATE SKCIIEPUMEHTHI TIO UCCIET0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
sToM (dopmyaupoBaTh MpoOJeMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  NPEAIOKEHHOTO

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

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJINMYHH, IIPU 3TOM BI>I6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HN3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUH; TMPU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJiabTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, AeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBaHUA

CobmomaTeh mpaBuia 0Oe30MacHOro Tpyna MpH  [POBEIECHUU




UCCIIEIOBAaHUM B paMKax y4yeOHOro OKCIepUMEHTa, Y4eOHO-
HCCJIEN0BATENbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHble 3a1a4M C SIBHO 33JaHHOM (hU3MUYECKOW MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLCHHUBATH PCAJIbHOCTDH IOJYUYCHHOTO 3HAYCHHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMIOUKY PACCYXKICHHM C OMOpPOil HAa M3y4eHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pemieHud yueOHBIX 3aJad  COBpPEMEHHbBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOWCKA, CTPYKTYPUPOBAHWS,
MHTEPIpETAlMd M TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMaLIUY, MOJYYEHHON U3 Pa3IUYHBIX MCTOYHUKOB;, KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBUS MaIINH, MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUSI MX O€30IMaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TIpUMEpPHI BKJIAJa POCCUHCKUX M 3apYOCIKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTUI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHuH ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIAaHUpOBaTh ~ pa0OTy  Ipymmbl,  PALMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

TPYIIIBI B PELIEHUE paccMaTpUBaeMOi MPOOIIeMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KIIACC

Kon
MpOBEPsSIEMOT0 IIpoBepsieMbIe 3JIEMEHTHI COEPKAHUS
3JIEMEHTA

Kon
pa3neia

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®usnka — Hayka o npupozae. Hayunsle MeTo/bl TO3HAHUSA
11 OKpysKarIero Mupa. Posb 3KcliepuMeHTa M TEOpUH B

MpOLIECCe MO3HAHUS TPUPOJIBI. DKCIEPUMEHT B GU3HKE

MopenupoBanue (U3UYECKUX SBICHUH W IPOLIECCOB.
Hayunble runore3pl. Du3znyeckue 3aKOHBI U TEOPHUU.
1 ['paHuIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [IpuHIIHIT
' cooTBercTBUs. Ponb um mecto ¢u3uku B (GpopMHUpOBaHUH
COBPEMEHHON Hay4yHON KApTUHBI MUpPA, B IMPAKTUYECKOUN

NEATENbHOCTH JIOAEH
2 MEXAHHUKA
#H##Parit#HKIITHEMATUKA

MexaHnueckoe JIBUKEHUE. OTHOCUTENBLHOCTD
211 MEXaHUYECKOTO JIBYKEHUS. Cucrema OoTCuéra.

Tpaexropus

[Tepemernienne, CKOPOCTh (CPEHSISI CKOPOCTh, MTHOBEHHAS

212 CKOPOCTh) M YCKOPEHHE MAaTepUaIbHOM TOYKH, HX
MPOEKIMM HAa OCU CcUCTeMbl KoopauHar. CroxxeHue

MIEPEMEIICHUH U CIIOKEHUE CKOPOCTEN

21 PaBHOMEpHOE ¥  pPaBHOYCKOPEHHOE MpPSIMOJUHEIHOE
213 JBIOKeHue. I'paguky 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,

YCKOpPEHHMSI, MMyTH U TNEPEMEIICHUS MATEPHAIBHON TOYKHU

OT BPpEMCHHA

214 CBoOonHoe majieHune. Y cKkopeHrne cBOOOHOTO MaIeHus

KpuBonuHeliHoe nBH)XEeHHE. PaBHOMEpHOE JBUKEHUE
215 MaTepHaJIbHOU TOYKHU I10 OKPYKHOCTH. YTJIOBasi CKOPOCTb,
JIMHENHas CKOPOCTb. Ilepuon " 4acToTa.

IleHTpOoCTpEMUTENBHOE YCKOPEHHE

2.16 TexHuueckue  ycTpoilcTBa:  CHMAOMETP,  JABH)KEHHE




CHapsAa0B, HEIIHBIC U PpEMEHHBIC IIEPCaAAYN

2.1.7

[Ipaktnueckne  pabotel.  M3MepeHne  MrHOBEHHOU
ckopoctu. MccnenoBanue COOTHOIICHUS MEXAY MyTSIMU,
MPOMICHHBIMU TEJIOM 32 IIOCJIEIOBATEIbHbBIE PaBHbIC
MIPOMEKYTKH BPEMEHHU MPHU PABHOYCKOPEHHOM JABUKCHUU
C HayalbHOM CKOpPOCTBhIO, paBHOM Hymwo. W3ydeHue
JBW)KEHUs IIapuKka B BA3KOW KUAKOCTU. HM3yuenue

JABWXKCHUS TEJIa, 6pOI_HCHHOFO TOPU30OHTAJIBHO

2.2

#i#HPari## IMHAMUKA

2.2.1

2.2.2

2.2.3

[Ipuniun otHocuTensbHOCTH [anmunes. IlepBbiii 3aKoH
Herorona. lHepuuanpHble CUCTEMBI OTCUYETA

Macca tena. Cuna. [IpuHuun cynepno3uuuu cuil

Bropoit 3akon HprooTOoHa ayi1 MaTepuallbHOW TOYKH B
unepruanbHoit cucreme otrcuéra (MCO). Tperuit 3akoH

HeroTona nns MaTCPHUAJIbHBIX TOUYCK

2.2.4

2.2.5

2.2.6

3aKkoH BCEMHUPHOI'O TATOTCHUS. Cuia TSDKECTH. HepBa;I

KOCMHUYECKasi CKOpOCThb. Bec Tena
Cwuia ynpyroctu. 3akoH ['yka

Cuina tpenus. Cyxoe Tpenne. Cuia TpeHHs CKOIBKCHUS U
cuna TpeHus mokos. Koaddunment tpenus. Cuna
COMPOTHBIICHUS TIPU IBWKCHHH Tella B JKUIKOCTH WU

rase

2.2.7

2.2.8

2.2.9

HOCTyrIaTCJ'ILHOC H BpamaTeJIbHOC NBHUIKCHUC a0COJIFOTHO

TBEPAOIO Tena

MoOMEHT cuabl OTHOCUTENIBHO OCH BpameHus. [lnedo
cubl. YcnoBus paBHoBecus TBEpaoro tena B MCO
TexHudyeckne yCTpOMCTBA: IOAIIWIIHUKYM, JBUKEHUE

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTuyeckue paboTel. M3ydeHne nBuxkeHHus Opycka Mo
HAKJIOHHOM MJIOCKOCTHU MOJ| JEHCTBHEM HECKOJBKUX CHIL.
Hccnenosanue 3aBUCHUMOCTH cuil YIIPYTOCTH,
BO3HUKAIOIIKX B AePOpPMHUPYEMON MPYKUHE U PE3UHOBOM
oOpasiue, oT BenUUMHBI UX nedopmanuu. VccrnempoBaHue

YCIOBUI pPaBHOBECUS TBEPAOrO TeJa, HMMEIOIIET0 OCh




BpaIeHus

##HPar###3AKOHbBI COXPAHEHNM A B MEXAHUKE

HMHYJ'IBC MaTCpHaHBHOﬁ TOYKH, CUCTEMBI MAaTCPUAIBHBIX

231 TOUYeK. VIMITyNbC CHJIBI 1 M3MEHEHHE UMITYIIbCa Tella
3akoH coxpaHeHuss wumnyiabca B HMCO. PeaxtuBHOE
2.3.2
JBUOKEHUE
2.3.3 Pabota cuibl
2.34 Mo1HoCTb CHJIbI
235 Kunerndeckas 3Heprus MaTepuajJbHOW TOYKHU. Teopema o
- KUHETHYECKOW YHEPTUn
[TorennuanbHass 3Heprus. lloTeHumanbHas  SHEpPrus
23 2.3.6 yrnpyro aedopMupoBaHHOH Tpyx HUHBI. [loTeHUIManbHas
SHEprus Tena BOIM3U MOBEPXHOCTH 3eMIIH
[ToreHnuanbHble M HeMOTEHLUANbHble CHIbl. CBA3b
937 paboOThl  HEMOTEHIMAIBHBIX CHJI C  HM3MEHEHUEM
- MEXaHUYECKOM PHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHMS
MEXaHUYECKON IHEPTUU
2.3.8 VYrpyrue v Heynpyrue CTOIKHOBEHUS
230 TexHuueckue ycTpoiicTBa: JBHXKEHHE paKeT, BOJOMET,
o KOTIep, MPYKUHHBIA THUCTOJIET
[TpakTnueckue padboTel. M3ydeHue cBsi3u CKOpoCTeil Ten
2.3.10 npu HeynpyroMm ynape. HMccnenoBanue cBs3M paOOTHI

CHUJIBI C U3MEHEHUEM MEXaHUYECKOM YHEPTUU Tesa
3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM

OCHOBHBIC  TOJOXKEHHUS  MOJICKYJISPHO-KHHETUYICCKOM
311 teopun. bpoyHoBckoe aBmxkenue. uddysus. Xapaxkrtep

JABUXXCHUA U BSaI/IMO)IeI\/'ICTBI/ISI HacCTHIl BEUICCTBa

Mogenu CTPOCHUA Ta30B, JKUJIKOCTEH U TBépI[LIX TCI U

3.1 3.1.2
00BsICHEHNE CBOMCTB BEIIECTBA HA OCHOBE DTUX MOJIEJIEH
Macca wmonekyn. KommdectBo BemiectBa. IloctosHHas
3.1.3
ABorazpo
314 TennoBoe paBHOBecue. Temmeparypa u €€ H3MEpEHUE.

[IIxana remneparyp Llenbcus




3.15

3.1.6

3.1.7

3.1.8

3.1.9

3.1.10

Mogaens wupeasbHOro raza. (OCHOBHOE ypaBHEHHUE

MOJIEKYJISIPHO-KUHETUUECKON TEOPUU UJEAIBHOTO Tra3a
AOcomoTHast ~ TeMmmeparypa  Kak =~ Mepa  CpeaHei
KMHETUYECKOM HHEPrUM TEIUIOBOIO JIBMKEHHUS YacCTHIL
rasa. [lIxana remneparyp KenpBuna

VpaBuenue Knaneitpona — Menneneena. 3akon JlanbToHa
l'azoBbie 3akoHBbI. M30mponeccsl B HACAIBHOM Ta3ze ¢
IIOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA:  M30TEpMa,
n30Xopa, n3odapa

TexHuveckue ycTpoiicTBa: TepMOMETP, OapoMeTp
[TpakTueckue paboThl. M3mMepeHue macchl BO3AyXa B
KJIACCHOM KoMHare. lccrnenoBanue 3aBHCUMOCTH MEXIY

mapamMeTpaMmn COCTOAHUS PA3PCIKCHHOI'O ra3da

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepmoauHaMmuyeckas cucreMa. BHyTpeHHssT 3SHeprus
TEPMOJMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHUS
KonuuectBo Temnorel U paborta. BHyTpeHHsAs sHeprus

OAHOAQTOMHOI'O HACAJIBHOI'O I'a3a

3.23

3.24

Bunel Tteronepenayu: TEMJIONPOBOJHOCTh, KOHBEKIIHUSA,
n3nydeHue. Termno€MKocTh Tena. Y aelibHask TeMIOEMKOCTh
BemiecTBa.  Pacuér  konuuecTtBa  TEIJIOTHI  IpHU
Teruioneperaye

[lepBbIil 3aKk0H TepMOAMHAMHMKHU. [IpuMeHeHHe nepBOro
3aKOHA TEPMOJMHAMHUKH K u3orporeccam. [padudeckas

UHTepHpeTanus paboThl ra3a

3.25

3.2.6

3.2.7

TeruioBele MammHbl. [IpuHIUOBI AEUCTBHUS TEIUIOBBIX
MamuH. [IpeoOpa3oBaHus SHEPTUH B TEIJIOBBIX MalllMHaX.
Koaddunment mnonesnoro neiicteus (manee — KIIMI)
temioBoi mamuHkl. [{ukin Kapuo u ero KIIT/]

Bropoit  3akom  TepmommHamuku.  HeoOparumocTs
IpoLeccoB B Inpuponxe.  TeruioBble  ABUTATEIIH.
DKkojoruyeckue npoOaeMbl TETNIO3HEPTETUKH

TexHuueckne yCTpOMCTBA: JIBUTATelb BHYTPEHHETO

Cropanus, OBITOBOI XOJIOAWJIbHUK, KOHIUITHUOHEP




3.2.8

[IpakTnueckue paboTHI. N3mepenne yAEIbHOU

TEIUIOEMKOCTH

###Par###AT'PEI’ATHBIE COCTOSAHUMA BEHIECBA. ®A30BbIE

INEPEXO/IbI

[TapooOpazoBanue u KoHaeHcanus. Vcapenue u KumeHue.

3.3.1 VYaenbHas TemjaoTa MapooOpa3oBaHUS.  3aBHCHUMOCTD
TEMIIEpaTypbl KUIIEHHs OT J1aBJICHUS
3392 AOcomoTHass M OTHOCUTENIbHAs BIAXXHOCTh BO3JyXa.
o Haceliennslii nap
Teépaoe Ttenmo. Kpucramnmueckue u amopgHbIE Tema.
3.3.3 AHU30TpOIUs CBOUCTB KpUCTAILIOB. JKHUJIKHE KPUCTAILIBI.
33 CoBpemMeHHbIE MaTepUalIbl
334 [InaBneHne w© KpucTauM3auusA. YAenbHas TeIUIOTA
o maBiaeHus. Cyonumanus
3.35 YpaBHeHHUE TEIUIOBOTO OaaHca
TexHUYeCcKrne YCTPOMCTBA: TUIPOMETP M IICUXPOMETP,
. KaJOpUMETpP, TEXHOJOTHMHM TIOJIyYEeHHs] COBPEMEHHBIX
- MaTepuajoB, B TOM UHCIIE HAHOMATEPHUAJOB, H
HaHOTEXHOJIOTUH
3.3.7 [TpakTryeckue paboTel. M3mepeHne BIa)kHOCTH BO3/1yXa
4 SJIEKTPOAMHAMUKA
##HPar## O JIEKTPOCTATHUKA
411 OneKkTpu3aiusl TeNl. OJeKTpudeckuit 3apsa. JlBa Buga
o AIIEKTPUYECKHX 3aps0B
412 ITpoBOAHMKH, TUAIEKTPUKH U TIOTYITPOBOIHUKA
413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
41.4 B3aumopeinctue 3aps10B. 3akoH Kynona
4.1 Onektpuyeckoe mnosie. Hanpsok€HHOCTh 3IEKTpUYECKOTO
4.1.5 nosist. ITpuHumn cynepnosunuu. JInHum HanpskEHHOCTH
AIIEKTPHUYECKOTO TIOTIS
416 PaGota cun smekTpoctatmdeckoro mons. lloTeHmmant.
o Pa3zHoCTh MOTEHIIMATIOB
417 [IpoBOOHMKM M JAMAPNEKTPUKH B IOCTOSSHHOM

SJICKTPHUYCCKOM IT10JIC. ,HI/ISHeKTpI/ILIeCKaSI IMPOHUITACMOCTD




DNEKTPOEMKOCT. Konnencarop. DIIEKTPOEMKOCTh

4.1.8 IJIOCKOTO  KOHJEHCaTopa.  DHEpPrusi  3apssKEHHOTO
KOHJICHCATOPa
TexHHUYECKHE YCTPONCTBA: 3JEKTPOCKOI, 3JIEKTPOMETD,
419 AJIEKTPOCTATUYECKAs 3aIlUTAa, 3a3eMJICHUE
o AJIEKTPOIIPUOOPOB, KOHJAEHCATOp, KCEPOKC, CTPYHHBIH
MPUHTEP
4110 [Ipaktuyeckue paboTel. M3MepeHne 3IEKTPOEMKOCTH

KOHACHCAaTOopa

4.2

#HPar###IIOCTOSHHBIN DJIEKTPUYECKHUM TOK. TOKU B

PA3JIMYHBLIX CPEJAX
491 VYCIIoBUS CyIIECTBOBAHUS MOCTOSHHOTO 3JIEKTPUYECKOTO
o Toka. Mictounuku Toka. Cuna Toka. IlocTossHHBII TOK
4.2.2 Hanpsokenue. 3akon Oma i1 yyacTka Lenu
r DnexTpuueckoe COIIPOTHUBIICHUE. VY nensHoe
o COIIPOTHUBIIEHUE BEILIECTBA
424 [TocnenoBarenbHoe, napaiesibHOe, CMeIIaHHOe
o COCZIMHEHHUE MMPOBOTHUKOB
4.2.5 Pabora anekrpuueckoro Toka. 3akoH Jxoyns — JleHua
4.2.6 MOUIHOCTB AJIEKTPUIECKOTO TOKA
anekTpoABKymas cuna (nanee — 3JIC) u BHyTpeHHee
4.2.7 COINPOTHUBIIEHNE UCTOYHUKA TOKa. 3akoH OMa Juisl OJTHOM
(3aMKHYTO#) 3ekTpudeckoi nenu. Koporkoe 3ambikanue
OJNeKTpOHHas  NPOBOJUMOCTb  TBEPABIX  METAJUIOB.
4.2.8 3aBHCHUMOCTB COIIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIMMOCTh
429 OnexkTpudeckuil TOK B Bakyyme. CBOHCTBa 3JIEKTPOHHBIX
o y9YKOB
[TonynpoBOIHUKH. CobOcTBeHHas u MpUMeCHast
4.2.10 IIPOBOAMMOCTh  IONYNpoBOAHMKOB.  CBoiictBa  p-n
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
4211 DIIEKTPUYECKUI TOK B JJIEKTPOJIUTAX.
o DNeKTpOoTUTHYECKAs TUCCOIMALIUSA. DIEKTPOIIH3
4.2.12 OnekTpuueckuii TOK B Trazax. CaMoOCTOATENbHBIA U




HECAMOCTOSITEIbHBIN paspsa. Paznuunbie THUIIBI

CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHudyeckue yCTpOMCTBA:  aMIIepMETp, BOJIBTMETP,
peocTaT, MCTOYHHUKH TOKa, JIJIEKTpOHArpeBaTesbHbIC
4.2.13 prOOPEI, AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BaKyyMHBbII [MOJA, TEPMUCTOPHl U

($OTOPE3UCTOPHI, TOTYITPOBOIHUKOBBIN MO, TAIbBAHUKA

[lpaktuyeckue  paborel.  M3yueHwe  CMENIAHHOTO
COEIMHEHUS PE3UCTOPOB.

4.2.14
3mepenne DJIC HCTOYHMKA TOKAa M €ro BHYTPEHHETO

COIIPOTUBJICHUA. Ha6JIIOI[eHI/IC QJICKTPOJIU3a

11 KVIACC

Kox

Koanposepsiemoro IIpoBepsieMble 3JIeMEHTHI COAePKAHUS
pasneiia

JJ1eMeHTa
4 OJIEKTPOAMHAMUKA

##HPar#tHH#MATHUTHOE I1OJIE. 9JIEKTPOMAT'HUTHAA MHAYKIUA

IlocTostHHBIE MAarHuThl. BzaumopaeiictBue
43.1

IIOCTOSITHHBIX MarHuToOB

MarnutHoe mnosne. BexkTop MarHMTHOM WHIYKIUU.
IIpuHnun  cynepnosuuuu. JluHUM  MarHuTHOMN
4.3.2

vHAYKIMU. KapThHa JUHUA MarHUTHOM WHIYKIHH

IMOJIA IMMOCTOAHHBIX MAarHUTOB

43 MarnuTHoe ToJie MPOBOAHMKAa ¢ TOKOM. KapTunHa
. HI/IHI/Iﬁ II0JI1  JJIMHHOTO prIMOFO HpOBO}IHI/IKa 158
4.3.3 3aMKHYTOIO KOJIBLIEBOTO MPOBOJHUKA, KATYHUIKH C
TOKOM. OmrIT Opcrena. BzanmoneiicTBue

IIPOBOAHHUKOB C TOKOM

4.3.4 Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE

Cuna Jlopenua, €€ Moaylb W HalpaBJCHHE.
4.3.5 JIBr>keHre 3apsHKEHHOM YacTHIbl B OJJHOPOJIHOM

MarHuTHOM Toie. PaboTa Cuiibl HopeHua




4.3.6 SIBneHue ANEeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
OJIC  wnaykuuv.  3aKOH  3JIEKTPOMArHUTHOM
438 naaykunu Gapanes
Buxpeoe anexrpuueckoe noje. 3C unaykuuu B
4.3.9 MIPOBOJHHUKE, JABIDKYIIEMCS IOCTYNaTelbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuso Jlenma
NupyktuBHOCTh. SIBneHue camouuaykiuu. IC
43.11
CaMOUHTYKITUT
4.3.12 DHeprus MarHUTHOT'O TOJISl KaTYLIKU C TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckne yCTPOWCTBA: TOCTOSIHHBIE MAarHUTHI,
4.3.14 AIIEKTPOMArHUTBI, AJEKTPOJBUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YACTHII, MHIYKIIHOHHAS I1eYb
[Ipaktuueckue pabotrel. HM3yueHHMe MarHUTHOTO
MoJig KaTylmIKK ¢ TOkoM. MccrmemoBaHue aeicTBUs
4.3.15 MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
Uccnenosanue SIBIICHUS ANEKTPOMArHUTHOM
WHIYKITAHA
) KOJIEBAHUA 1 BOJIHBI
#H##PartH#MEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
KonebarenbHast cucrema. CBoOOAHBIE KOIEOAHMUS.
511 lapmonnueckne konebanusa. Ilepumon, wactora,
aMILTUTY/AA U ¢a3a KojaeOaHui
5.1.2 [IpyxuHHBIA MassTHUK. MaTeMaTH4eCKUil MassTHUK
YpaBHeHHe TapMOHUYECKHUX KoJIe0aHui.
51 5.1.3 Kunematnueckoe W  JHHAMHUYECKOE  OIMCAHHUE
K0JIe0aTeThbHOTO JBUKCHUS
[IpeBpamenue dSHepruM TPH  TAPMOHUYECKUX
koneOanusx. CBsi3p  aMIUIMTYABl  KoJeOaHMi
>14 HCXOJIHOI BETMYMHBI C aMILTUTYIaMH KOJIeOaHui eé
CKOPOCTH U YCKOPEHUS
5.15 KonebarenbHblii KOHTYP. CBoOosiHBIE




5.1.6

JIEKTPOMArHuTHbIE ~ KOJIEOAHUS B HJCATBHOM
KonebaTeIbHOM  KOHType.  AHAQIOTHUS — MEXIY
MEXaHUYECKUMU u JIEKTPOMarHUTHBIMU

konebanusamu. @opmyrna Tomcona

3akoH COXpPaHCHUA SHECPIrun B nACaAJIbHOM

KoJe0aTeIbHOM KOHTYpE

5.1.7

BeinyxieHHbIE MEXaHUYECKUe KoJsie0aHus.
Pesonanc. Pe3onancHas kpuBas. BbIHYXIEHHbIE

OJICKTPOMAardiuTHBIC KoJIeOaHHS.

5.18

5.1.9

5.1.10

5.1.11

[Tepemennbiii Tok. CUHYCOMAQIBHBIN MEPEMEHHBIN

TOK.

MOHIHOCTI) MNEPEMCHHOI'0 TOKa. AMHHI/ITYI[HOC n
JeiicTBYIOIIee 3HAUCHHUE CUIIBI TOKA U HATIPSDKEHUS

Tpancpopmarop. IlpousBoacTtBo, mnepegadya
notpebdrieHue ANEKTPUIECKON SHEpPTrHUHu.
DKOJIOTHYECKHE pucku npu IIPOU3BOJICTBE
aneKkTpudeckoit sHepruu. Kynbrypa ncnonb30BaHus

3JIEKTPOIHEPTUHU B MOBCEHEBHOM KU3HU

Texuunueckue yCTpoiicTBa: ceiicmorpad,

3HeKTqueCKHﬁ 3BOHOK, JIMHHUHU 3JICKTpOIICpcaaqd

5.1.12

[IpakTnueckue paloThI. Hccnenosanue
3aBUCHMOCTH IE€pHoJa MalbIX KojeOaHu# rpy3a Ha
HUTH OT JUIMHBI HUTH U Macchl rpy3a. MccienoBanue
MIEPEMEHHOT0 TOKa B €M U3 IOCJIEI0BATEIbHO

COE€TMHEHHBIX KOHJACHCATOpa, KaATYIIKH U PE3UCTOpa

5.2

#HHPartHHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHn4yeckre BOJHBI, YCIOBUS PacIpOCTpPaHEHUSI.

521 Ilepron. CkOpocTh pacnpoCTpaHEHUS U JUIMHA
BOJIHBL [lomiepednsie U Ipo10JIbHBIC BOTHBI
###Par#t#  Wurtepdepenuus u audpaxius
522 MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3ByKa. I'poMkoCTh 3Byka. BricoTa
523 ToHa. TeMOp 3ByKa
5.2.4 DONEeKTPOMarHUTHbIE BOJIHBL. YCJIOBUS M3IIy4EHHUS




OJICKTPOMAarHuTHBIX BOJIH. Bzanmuas OopucHTalusA

BekTOpoB E, B M v B 31mexkTpoMarHUTHON BOJHE B

BaKyyMe

5.25

5.2.6

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH: OTpaXKCHHE,
IIpEIOMIIEHUE, HoJIsIpu3aLus, T paKIms,
untepdepeniusi. CKOPOCTh  3IEKTPOMArHUTHBIX

BOJIH

[IIkama 2IEKTPOMArHUTHBIX BOJH. [IpuMeHeHue

OJICKTPOMArduTHBIX BOJIH B TEXHUKE U 6I)ITy

5.2.7

HpI/IHHI/IHBI PaauoOCBA3U U TCIICBUACHNA.
Panmonokarms. 3JICKTpOMaFHI/ITHOC 3arpsA3HCHHUC

OKpYKaroIen cpeibl

5.2.8

Texnuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3ByKOBas [MAarHOCTHKA B
TEXHUKE W MEIULHHE, pajgap, paJuolpUEMHUK,

TeJEBU30p, aHTeHHa, Tenedon, CBY-neus

5.3

#HPariHH#OIITUKA

531

5.3.2

[IpsimonuHeiiHOe  pacnpocTpaHeHHE  CBeTa B
OAHOPOAHOM cpene. JIyu cBeTa
OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.

[Noctpoenne n300paskeHHi B IIIOCKOM 3epKajie

5.3.3

5.34

HpeJ'IOMJ'IeI-H/Ie CBETa. 3aKOHBI TNpEJIOMJICHUS  CBCTA.

AOGCOTIOTHBIN MMOKa3aTeb MPETOMICHUS

ITomrHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yron

TIOJIHOTO BHYTPCHHETO OTPAKCHUA

5.3.5

Hucnepcust ceera. CloxHBIA cocTaB 0€JIOro cBeTa.

IIBer

5.3.6

CoOuparomiue M pacceuBarouiye JIUH3bL. TOHKas
nuH3a. POKYCHOE PACCTOSHUE M ONTHYECKas CUia
TOHKOM JuH3bL. [locTpoeHme u3z00pakeHUl B
COOMpArOIUX U pacceuBarolMX JHH3ax. Dopmyia

TOHKOM JIMH3BI. Y BEJIMUCHHE, JaBacMOe JTUH30M

5.3.7

HpCI[CJIBI MNPUMCHUMOCTU FCOMeTqueCKOﬁ OIITUKHU

5.3.8

Wntepdepenus cBera. KorepeHTHbIE HCTOYHMKH.




VYcnoBus HabMIOJEHUS MaKCUMyMOB M MHHHUMYMOB
B UHTepQEpEeHIMOHHOW  KapTUHE OT  JIBYX

CI/IH(baSHBIX KOT'CPCHTHBIX HCTOYHHUKOB

Hudpakmus cBera. JudpaknuoHHas pemiérka.

VYcnoBue HaOMIOACHUS TJIABHBIX MaKCHMYMOB IpH

239 NaJIecHuu MOHOXPOMaTHYECKOI0 CBeTa Ha
T(PPaKIUOHHYIO PEIIETKY
5.3.10 [Monsipuszanus ceera
Texnuueckue YCTpOMCTBA: OYKH, ayma,
¢doroanmnapar, IPOEKIIMOHHBIH anmnapar, MUKPOCKOII,
5311 TENEeCKOI, BOJOKOHHAS ONTHKA, JU(pPAKIHOHHAS
peréTka, noaspous
IIpaktnyeckue pabotel. M3mepeHue mokasaresns
531 MPETOMIICHUS. HccnenoBanue CBOWCTB

n3o0paxkeHnit B nuH3ax. HaOmronenwe mucrnepcun

CBC€Ta

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I PaHUILbl IPUMCHUMOCTHU KJIaCCHYECKON MEXaHUKH.

[Toctynarst Teopuu OTHOCUTEJIbHOCTHU:
o1 WHBApUAHTHOCTb MOAYJS CKOPOCTHM CB€Ta B
BaKyyMe, IPUHIIUAIT OTHOCUTEILHOCTH DUHINTEHHA
6 OTHOCHUTENBHOCTh OJAHOBPEMEHHOCTH. 3aMeJUIeHHE
02 BPEMEHHU U COKPALLEHUE JITTUHBI
6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIbI
CBs3b Macchl ¢ PHEpPTrUeil ¥ UMITYJIBCOM CBOOOHOMN
64 YaCTHUIIbl. DHEPTHUS MOKOSI CBOOOTHON YaCTHIIBI
7 KBAHTOBAA ®U31KA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU
®otonbl. Popmyna [Tnanka cBa3u sHeprun GpoToHa
rd C €ro YacTOTOH. DHEPrus U UMITYIbC (hOTOHA
7.1 OtkpeiTie U uccienaoBanue GotodPdexra. OmbITHI
12 A.T'. CroneroBa. 3akoHs! hoTodhdexra
213 VYpaBuenne  OifHmTeiiHa s porodddexra.

«Kpacnas rpanuma» ¢potodrddexra




1.2

7.1.4

Hasnenue ceera. OnwiTel [1.H. JIeOGenena

7.15

XHUMHYECKOE IEHCTBUE CBETA

7.1.6

7.2.1

7.2.2

7.2.3

724

Texuuueckue YCTPOMCTBA: (hOTO3JIEMEHT,

¢doTronaTyuk, conHedHas 6arapesi, CBETOAUO]
CTPOEHHME ATOMA

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo
HCCIIeIOBaHMIO CTpoeHus aroma. [InanerapHas

MOACIIb aTOMa

[Tocrynater bopa. W3nydeHue u MOIJIONICHHE
(OTOHOB TpH Tepexone aToMa C OJHOTO YPOBHS
SHepruu Ha napyroil. Buasl cnektpoB. Cnekrtp
YPOBHEW dHEPrUM aTOMa BOJAOpPOAa

BosiHoBbie cBoMcTBa yactul. Bonnbel ne bpoitns.
Kopnyckynspuo-poinHoBoit  nyanusm. Judpakuus
3JIEKTPOHOB HA KpHUCTAJLIaX

CrnoHTaHHOE€ ¥ BBIHY)XKJIEHHOE€  H3JIy4YEHHE.

YCcTpoicTBO U PUHIIKIT PAOOTHI Jiazepa

7.25

7.2.6

TexHuueckue ycTpoicTBa: CHEKTpaJbHBIN aHAIU3
(cmexkTpockom), J1a3ep, KBAHTOBBIA KOMITBIOTEP
[IpakTuueckue padotsl. Habmtonenue nauHeituaToro

CIIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Meronsl Ha0Jt01eHus u perucTpanuu

QJICMCHTAPHBIX YaCTUL]

7.3.2

OtkpeiTe panuoaktTuBHOCTU. OmbIThl Pesepdopaa
M0  ONpEACIICHHIO  COCTaBa  PaJUOAKTUBHOTO
m3nydenus. CBoiictBa anbga-, Oera-, Tramma-
M3ITydeHHs. BiwsiHHe paJuoakTHBHOCTH Ha JKUBBIC

OpraHUu3MbI

7.3.3

OtkpelTHe mnpoTOHA M HeWTpoHa. HyknoHHas
Mozensb sapa ['eiisendepra — MiBanenko. 3apsa siapa.

MaccoBoe uncio siapa. M3oTomnst

7.3.4

Anbda-pacnan. DJEKTPOHHBIM U MO3UTPOHHBIN

OeTa-pacmnaj. [Mamma-uznydenue. 3akoH




pPaJIMOaKTUBHOTO pacmaja

7.3.5

7.3.6

7.3.7

7.3.8

OHeprus CBA3M HYKJIOHOB B siApe. SIIEpHbIC CHIIBIL.
HedexT maccol sapa

Snepusle peakuuu. JleneHue U CUHTE3 sAEp
Snepublit  peaktop.  TepmosnepHBII  CUHTE3.
[Ipobnembl M MEpCHEKTUBBI SIEPHOM 3HEPreTHKH.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON IHEPrETUKU
OnemeHTapHbple 4YacTulbl. OTKpBITHE IO3UTPOHA.

DyHIaMEeHTAIbHBIE B3aUMOJICHCTBUSA

7.3.9

TexHudeckue yCTpOWCTBa:  JO3UMETP, Kamepa

Bunbcona, sinepHblil peakTop, aToMHas 6oMba

7.3.10

8.1

[Ipaktuueckne pabotel. lccrnegoBanue TpeKoB

gacTull (1o TOTOBBIM (hoTorpadusim)
DJIEMEHTHI ACTPO®U3UKU

Bun 3Bé3anoro neba. Co3Besnus, spKue 3BE3BI,

IIJIAHCTBI, X BUANMOC IBUXKXCHUC

8.2

Conneunas cucrtema. IlmaHersl 3eMHOM T'pYIIIIBI.
IImaneTeI-THTAaHTEI W WX CIIYTHUKH, KapJIUKOBLIC

mnaHeTsl. Manble Tena CoJIHEYHOM CHCTEMBI

8.3

Connne, ¢orochepa u armochepa. ConHeunas

AKTUBHOCTD

8.4

Hcrtouynuk sneprun CosHLa 1 3BE371

8.5

8.6

8.7

3BE3bI, WX OCHOBHBIE XapaKTEpPUCTHKHU: Macca,
CBE€THUMOCTD, pa)myc, TeMnepaTypa, X B3aNMOCBA3b.
JlnarpaMMa «CHEKTpalbHbIM KJIACC — CBETUMOCTH.
3BE31bI TNIABHOM MOC/IENOBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETHMOCTb» i1 3BE3N  TJIAaBHOM

TIOCIICA0BATCIIBHOCTHU

###Par###BuyTpeHHee CTpOEHHE 3BE3I.
CoBpeMeHHBIE TIPECTABIECHUSI O MPOUCXOXKIEHUU U

sposrory CoHIa U 3BE311. DTambl )KU3HU 3BE3]T
Mneunsiii I[Iyte — Hama [Mamaktuka. CrmpanbHas
CTpyKTypa ['anaktuku, pacnpezneneHue 38€31, raza u

neud.  llomoxenne wu  aBwkeHme CosHna B




8.8

lNamaktuke. Ilmockas u cdepuyueckas MOIACUCTEMBI
lanaxktuku
Tunel ramaktuk. PanuoranakTMku UM KBas3apbl.

YépHble AbIPHI B SApaX FaIaKTHK

8.9

8.10

Bcenennas.  Pacmmpenue  Bcenennoil.  3akoH
Xab6ma. Pazberanme ramaktuk. Bospact u pammyc
Bcenennoii, teopuss bonbsmioro B3peiBa. Mojenb

«ropsiuei Beenennoi». PenukroBoe usirydeHue

MacmraOHast CTPYKTYypa Bcenennoii.
MeraraiakTuka. Hepeménnsie poOIeMbI

aCTPOHOMHH







