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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 denepanbHON paboyeil MporpamMMmbl BOCIHUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copmepxanue mporpaMmbl 1O (U3MKE HAMNpaBlIeHO HAa (QOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 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 pPe3yJbTaTaM
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 (PU3UKHU: JTUYHOCTHBIE,
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 yuyeOHoro npeamera «Pusnka» mo rojgaM oOyueHusl.

®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 (PU3NYECKUE 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 SHEpPreTuky, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHUSI PU BBIMOJIHEHUH UMH Y4€OHBIX UCCIICOBAHUMA.

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



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuasl U3 BCeX Pa3iesioB (DU3UKH, BKIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJIe.

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

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

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TOCBAIIEHHBIX HKOJOTMYECKUM 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 SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOPHUH, JJIsI ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUW H
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 JIA0OpATOPHBIX pPadoT,
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 HWCXOMd W3 OCOOCHHOCTEW IJIAaHUPOBAHUS U
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcsi  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YJENAETCS PEHIEHUIO PACUYETHBIX M KauyeCTBEHHBIX
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 pa3lena Kypca, TaK M HUHTErpUpys 3HaHUSA M3
pa3HbIX pa3zenoB. /(s KayecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpedoBanusimu DPI'OC COO k MaTepHalbHO-
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
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyZoBaHuE (OpMHpYETCS B COOTBETCTBUHU 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 [UIsl YYEHUYECKHMX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IIM(PPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
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, PA3BUTHUE HUX HHTEJUIEKTYaJbHBIX 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 (PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C MCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

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

JlocTixeHne 3TUX lene o0ecreynBaeTCsl pelieHreM CIeAyIONX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI 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
bu3nyeckoil MOAENbI0, 3ajJad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIHLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

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

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

Ha wusydenne ¢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 ABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0CcOOEHHOCTEM 00y4JaronInxcs.



COAEPXKXAHUE OBYUEHUA
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 TPAKTUUECKOMN AEATEIBLHOCTH 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 TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuueitHoe  nBmkeHwe. [[BUKeHHME  MaTepuadbHOM TOYKHA MO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICMTHBIC U PEMEHHBIC MIEPEIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH 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  ['anmnes.  IlepBbid  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 TtaroreHus. Cumia Tsokectn. IlepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWYECKOW DHEPTruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. Jduddysus. Xapakrep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkama temneparyp
Lenbcus.



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

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHHIA
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIOcOo0bI €€ n3meHeHus. KonnuectBo TemioTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mporecce. l[lepBwiii 3aKOH TEPMOJAMHAMHUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OITOBOW XOJIOAUIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphbl) Tela IpH TeIuionepeiaye.

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

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA W MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmronenue HarpeBaHus U IJIaBJICHUSI KPUCTALTMYECKOTO BEIlECTBa.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsok€HHOCTh 3yieKTpuueckoro mnojs. [IpuHuun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOpa.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. Y AENbHOE CONPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 MoJHOM (3aMKHYTOM) 3JIeKTpUdecKoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u MpUMeCcHast POBOJIMMOCTh
noJrynnpoBogHUKOB. CBocTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [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.

MexknpeaMeTHble CBA3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 Kjacce oCyIIecTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBS3aHHbIE 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 NPOEKIIMU 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, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

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

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 XOJOJAWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raJbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHUM MarHUTHOM WHAYKUMH. KapTWHA JNUMHWKA MarHUTHOM
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoaercTtBrue NpoBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJEKTPOJABMXKYINAs CUjla WHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOM
nHaykunu dapazes.

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

[IpaBuiio Jlenna.

NHOyKTUBHOCTE.  SIBIEGHME CaMOMHAYKUUU. OJIEKTPOABIKYLIas cuia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIECH CHIIBI MHAYKIIMU OT CKOPOCTU WU3MEHEHHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MUHYKIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOICOaHUSIX.

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

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

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

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3onanc mnpum mMocCiIEeOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaIbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBane MEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHblE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepedHple W MPOAOJBHBIE BOJIHBL.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

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

ODJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIULIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanrie  CBOMCTB ~ BJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peIOMJICHUE, TOSpU3anus, Tudpakims, “HTephepeHITU.

Tema 3. Onmuxka

['eomerpuueckas onrtuka. IIpsmoiHENHHOE paclpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIOTHBIN IMOKA3aTeINb
npenomiieHusi. I[lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroj IMOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3blL. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust 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.

[Tonsipuzanus cBeTa.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronenune natepdhepeHIny cBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TIPU3MBL.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



W3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKPAILCHHE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM pGHﬂTHBHCTCKOﬁ HJaCTHUIbI. 9H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEprun (HOTOHA C €r0 YACTOTOM. DHEPTHUS
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

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

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYeCKOe JeHUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, 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 paccesHuio o -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriionmieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/A.

BousHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma 1no  ompenesneHuro  cocrasa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3IydCHHS.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

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

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

SnepHble peakunu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

®dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (M3HUYECKOMN KapTHHBI MUpA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

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



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

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE OBIPHI B sSApax
TaJIAKTHK.

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C KCMOJIb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponpr ¢usuku u acTpOHOMUHM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBbIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuUIeHHWE CHCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
oTpeJIeIeHHE TUIOMIAIN TIIOCKUX PUTYp U 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 O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



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

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHast Oarapest.



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

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

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

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JICSATEIIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHONW OpPraHU3alINY;

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

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IATPHMOTHYECKOT0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTHh 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 BOCIIMTAHMUSA:

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



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyNbTYpbl, OCO3HaHHE TIJ100aIbHOrO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

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

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKM ~ OCYHIECTBJIATH  IPOEKTHYI0D U HUCCIIEJOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILEeNN JeSITeIbHOCTH, 3aJaBaTh MapamMeTpbl 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 ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOIIeM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIIbHOCTH
B 00yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00s1acTu (pU3uKw;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PpEIICHHS, HaXOJIWUTh apryMEHTHI JJI JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIONYYCHHBICE B XOJE€ pEIICHHWs] 3aJaddl  pPe3yJbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OICHKY HOBBIM CHUTYAIlHsIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
KU3HEACATCITHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEICHUS.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJyUYCHHS HMHOOpPMAIUU (PU3MUECKOTO COACP)KAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcOocOepeXeHHUs, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

Co3/laBaTh TEKCTHl (DU3UYECKOTO COJEpKAaHMUS B Pa3IUYHBIX (Qopmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpeICTaBICHHS i BU3yaJTU3aIUH.

KoMMmyHMKaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE NeiCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



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

NOHMMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IJIaH JEHCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemlaraTb HOBBIE IIPOEKThI, OLICHWBAaTh HJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJHEHUS IPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

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 (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce qOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOIIMOHAJIbHBIH UHTEIJICKT, MpeIoiararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

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

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro IMpPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xoniy obydenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TO4YKa, UHEpIHUaIbHAs CUCTeMa OTCUYETa, aOCOTIOTHO TBEPOE TENO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

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



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TajeHrue TeJ, JABMXKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHHUE JABJICHUS I'a3a IIPU €r0 HAIPEBAHUU B 3aKPBITOM
COCyZJ€, CBS3b MEXKAY MapaMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIYJIC TE€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTHS, MEXAHUYECKAS
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh HM3YYEHHBIC TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUA,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKAsi YHEPIusl XaOTUYECKOTO JABUKEHUSI MOJIEKYJ, CPEIHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; MpPU OMKHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEIIMYMHY C APYTUMH BEJIMUUHAM;

ONUCHIBAaTh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIHUAN, PAa3HOCTh MOTEHIINAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHUS] M CJAUHHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MIPUHIIUIIBL: 3aKOH BceMupHOro Tsarotenus, I, II u 11 3akonsl HptoTOHa,
3aKOH COXPAHECHUS MEXaHWYECKOM DJHEPIuM, 3aKOH COXPAHEHUsS HMITYJIbCa,
MPUHLUIT CYNEPNO3ULMUA CUJI, NPUHLMUII PABHOINPABUS WHEPLUHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOJIIOTHOM TeMIepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TMPUHIUIBI JCHCTBUS ~ MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmynupoBaTh MpobOiieMy/3amady HW TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCMOJb30BaTh W3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(UKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU 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,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJuMbIe NIl €€ pEelIeHHUs, NMPOBOJUTH PacuéThl U OICHUBATh PEaJIbHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MpPU  pPELIEHUH  y4dyeOHBIX  3aJad  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW M HAay4YHO-TIONYJAPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLIECCOB OKPYKAIOIIEr0O MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

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



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K xoniy oOydyenuss B 11 kjacce mnpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojib U MeCTO (U3NKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHS W3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN IJEKTPUUECKUN 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOM (DU3UKU: DJICKTPUUECKAS] POBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTromMa BOJOpPOJa, €CTECTBEHHAsT W HMCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIEKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
JIIEKTPUYECKUHN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Ammepa, cuna JlopeHia, MHIyKTMBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOAaTeNTbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOsIHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(bopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (DU3UYECKYI0 BEIMUYMHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IIPOLECCHI, HCIIOIb3Ys
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUO/I TIOTypaciiaia, SHEPTHs CBSI3H
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIONB3Ys (PU3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHa miia dororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

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

CTPOUTh U OIMCHIBATh H300paXEHHE, CO3/IaBAEMOE ILUIOCKUM 3€pKalioM,
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,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT 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 HCIOJIb30BAaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOJII0/IaTh MpaBmiia 6€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKON BEININHBI;

pelaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXJIEHUI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TpE/ICTaBICHUs Y4eOHOM W Hay4YHO-TIONMYJISIpHOW MH(pOpPMAIUY, TTOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO UCIOIb30BAaHUS B MOBCEIHEBHON
KU3HU;

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

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HH
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ 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 TPYNNBl, PalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIaJ] K&KJOT0 U3 YYaCTHUKOB T'PYIIbI B PELICHUE pacCMaTpUBaeMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne /i P Konrtpoabnbie | Ilpakruueckn (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI e padoThbl
pecypchl
Paznea 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bubmuorexa [JOK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaritia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnnoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBbI TEPMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BEUIECTBA. 5 bubnnorexka [HOK
' da30BbIE IIEPEXOMBI https://m.eds00.ru/7f41bf72



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

Hroro no pazneny

24

Paznen 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
41 DueKTpoCTatiia 10 https://m.edso0.ru/7f41bf72
[TocTossHHBIN 3JIEKTPUYECKUI TOK. TOKH B bubnunoreka [HOK
4.2 12
pa3IMYHBIX Cpelax https://m.edsoo0.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaunmMeHoBaHHe pa3/iejioB H TEM uudpoBbie
Ne /it P Konrtpoabnbie | Ilpakruueckue (mudpp )
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOIUHAMMUKA
MaFHI/ITHOG I10JIC BJICK OMAardHuTHasda BI/I6J'II/IOTGK8. HOK
1.1 ' P 11 1 3 https://m.eds00.ru/7f41c97
AHIYKIHUS c
Htoro no pazneny 11
Pa3pnen 2. KOJJEBAHHWSA U BOJIHBI
bubnuoreka [IOK
MexaHI/IT-IGCKI/Ie u 3J'IeKTp0MaFHI/ITHBIC
2.1 9 1 https://m.eds00.ru/7f41c97
KoJIcOaHHs .
bu6nuoreka [IOK
MexaHI/IT-IGCKI/Ie u 3JI€KTp0MaFHI/ITHI)Ie
2.2 5 1 https://m.edso00.ru/7f41c97
BOJIHBI
c
bu6nuoreka [IOK
2.3 Onruka 10 3 https://m.edso00.ru/7f41c97
C
Wroro no pazmeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI crieNMaIbHON TEOPUHU
OTHOCUTEIBLHOCTH

bu6nuorexa [IOK
https://m.edsoo.ru/7f41c97
C
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Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [IOK
4.1 DJIeMEHThI KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7f41c97
c
bubmuorexa [JOK
4.2 CrpoeHue atoma 4 https://m.edsoo.ru/7f41c97
c
bubmuorexa [JOK
4.3 ATOMHOE PO 5 https://m.edso0o.ru/7f41c97
c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6nuoreka [IOK
5.1 DNIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7 https://m.edso00.ru/7f41c97
c
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bu6nuorexa [IOK
6.1 O06o06aroree MOBTOPECHUE 4 https://m.edsoo.ru/7f41c97
C
Hroro mo pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Jara

Ne uudposbie
Tema ypoka Kourpoubnbie | IlpakTuyeckue | H3YUECHH

n/n Bcero o0pa3oBaTte/ibHbIE

padoThI padoThI A
pecypchl
®u3nka — HayKa O PUPOJIE.
1 Hayunsie MeT(})]K bl HO?I,)HEI:HI/UI 1 bubamorexa LOK
i A https://m.edsoo.ru/ff0c32e2

OKPY>KaIOIIIEero MUpa
Posb 1 MecTo ¢uzuku B

5 (opMUPOBAHUN COBPEMEHHOM 1 bu6nuoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSTETHHOCTH IO IeH
MexaHudeckoe JBMKEHUE.

3 OTHOCHTEIFHOCTH MEXaHHYECKOTO 1 bubmorexa [IOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMepHOE NpsAMOnMHENHOE 1 bu6muoreka [JOK
JIBHKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSMOIUHEITHOE 1 bubmuorexa [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe mageHne. Y CKopeHue 1 bubnuoteka [JOK
CBOOOIHOTO MAACHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepualibHOM TOUKH T10 1 Bubmmorexa [IOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHTIIMTT OTHOCUTENBLHOCTH [ amuies. 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

HuepunanbHble CUCTEMBI OTCUETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ilpunnun

9 Cymnepro3uiuu cui. Bropoii 3akox bubmmorexa [JOK
yuep H ’ p . https://m.edsoo.ru/ffOc3be8
HproToHa 1711 MaTepUaIbHON TOUYKHU
Tperunii 3akoH HproToHa 1151 bubnuorexa LIOK

10
MaTEepUATbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TspKkecTH. [lepBas kocMuueckast bubmmorexa [TOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6nuoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koadumment tpenus.

13 Cuia CEH OTI/IBJ‘ICI-(II)I/I(I})I npu BI/IE(GHI/II/I Bubnworexa [IOK

P pua https://m.edso00.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalareibHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TeNa. bubanoreka LIOK
MowmenT cuisl. [1ieuo cunel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUs TBEPJIOTO Tena
HNMnynsc MaTepuanbHOM TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
NmMnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE TBUKEHUE
PaGoTta 1 MOIITHOCTD CHITBI.

16 Kunernueckas 3Heprusi MaTepraabHON bubmuoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW DHEPTUU

17 [TorennmaneHas 3HEPTHUSL. bubnunoreka LIOK



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

[ToreHuuanbHas SHEPTUs YIIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTU 3eMJITU

https://m.edsoo.ru/ffOc461a

18

[ToTeHIManbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBs3b paboThI
HETIOTCHIIMAIBHBIX CHJI C U3MEHCHHEM
MEXaHUYECKOW SHEPTHU CHCTEMBI TEll.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

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

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
W3MCHECHHUEM MEXaHUYCCKON SHEPTUH
TeJa Ha IPUMEPE PaCTsHKCHHUS
PE3UHOBOTO JKI'YTa»

20

KonTponbhas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpAHEHUS B MEXaHHUKE»

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYEeCKOW Teopuu. bpoyHoBCKoOe
neuxenue. udpoysus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
Y TBEPIBIX TEN

23

Macca monekyin. Konugecto
BemectBa. [locTtostHHas ABoraapo

24

TemoBoe paBHOBecue. TemnepaTtypa



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

u e€ usMmepenue. [llkana Temmneparyp
Lenscus

W neanpusii raz 8 MKT. OcHoBHOE

bubnunoreka LIOK

25
ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcoutoTHas TeMIiepaTypa Kak Mmepa
26 CpeaHel KHHETHYECKOM SHEPruun bu6muoreka [IOK
JIBUJKECHHSI MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akon JlanbToHa. ["a30BbIe 3aKOHBI
JlaGopaTopHnas pabota
98 «HccnenoBanre 3aBUCUMOCTH MEXKIY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporneccsl B U1€aIbHOM Ta3e U UX bu6nuorexa [IOK
rpaduyeckoe MpeacTaBIeHue https://m.edsoo.ru/ff0c570e
BHyTpeHnHsis sHeprus
TEPMOIMHAMHYECKON CUCTEMBI U
30 crocoObI e€ m3meHeHust. KonmnuecTBo bubmorexa [IOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HUJ1€aTbHOTO
rasa
31 Bunpr Terionepenaun bubmmorexa [JOK
A pel https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.
32 KoaudecTBO TEIIOTHI IPH bubmorexa HOK
p . https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnuadaTHBIN TIporiece
33 [lepBblil 3aKOH TEPMOJAMHAMUKHU U €TI0 bubnmoreka [JOK

NPUMEHEHHE K U30IPOIIeccaM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
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HeoOpatumocTs npoiieccoB B

34 npupojie. Bropoii 3akoH bubmmorexa [IOK
PHPOAC. P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Mpunuun nevictus u KI1J reroBoit bubnunorexa LIOK
MalllWHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ]
37 DKOJOTuYecKHe MpoOIeMbl
TEIUIOHEPTETHKU
38 Ob6o06maromuit ypok «MosnekynspHas bubnmnorexka HOK
¢duznka. OCHOBBI TEPMOAMHAMUKI) https://m.edsoo.ru/ff0c6938
KonTponabHas padora no teme
39 «Monexynspnas pusuka. OCHOBBI brbmmorexa LTOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubmuoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcoIoTHAsI U OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yXxa. HacheIeHHbIi bubmmorexa [JOK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
4 aMmopdHbIe Tena. AHU30TPOIIHS bubnmoreka [JOK
CBOMCTB KpHCTaLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEPHAITBI
[TnaBiieHre ¥ KPUCTAIUTA3AIIHS.
43 Y enbHas TEIUIoTa IUIaBICHUS bubmmorexa [JOK
A ) https://m.edsoo.ru/ff0c6708
CyO6numarus
44 YpaBHEHHE TEIUIOBOTO OaslaHca bubmmorexa [JOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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https://m.edsoo.ru/ff0c6820

DJIeKTpHU3alus TeJl. DICKTPUUECKUN

45 3apsia. J{Ba BUIa SJIEKTPUYCCKHUX bubmorexa HOK
AL A P https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOAHUKH, TUDIECKTPUKU U
46 ncf)n OBOJIHUKH 3aK(1;)H COXpaHEeHUs buGnuorexa [IOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bcc
AJICKTPUIECKOTO 3apsijia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. ToyedHbIN 3JI€KTPUICCKUI bubmorexa HOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHIMn cynepnosuuuu bubnmnorexka HOK
ANEKTPUYECKHUX TTonel. JInnuun https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKkTpocTaTH4ecKoro
49 mosd. Ilorernman. Paszaocts bubnmorexa HOK
’ ’ https://m.edsoo.ru/ff0c6f00
[IOTEHINATIOB
IIpOBOMHUKA U TUIIEKTPUKU B
50 BJIIZDKT 0CTATUYECKOM HOFJ)'IC bubnnorexa LIOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
but6mmorekxa [IOK
51 DnexTpoéMrocTh. KoHIencaro
p a p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubnnorexa LOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlabopaTtopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa'
54 [TpuHIIMTT NEHCTBUS ¥ IPUMEHEHUE

KOHACHCATOPOB, KOIIMPOBAJIBHOI'O



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

amnmnapara, CTpyHHOTO IpUHTEpA.
DneKkTpocTaTHuecKas 3alluTa.
3azemiieHue AIEeKTPOpruOOpOB

DNEKTPUUECKUN TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.

55 Cwita Toka. Hamnpsbxenue.
Conpotupnenue. 3akoH Oma it
y4acTKa [enu
[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIAaHHOE COEUHEHUE By 10K
HOIHOTEKA
56 IpoBOAHUKOB. JlaboparopHas padora 0.5
poBOA patop p https://m.edsoo.ru/ffOc74f0
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY
57 PaboTa 1 MOITHOCTB ANIEKTPUIECKOTO bubnuoteka [JOK
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edso0.ru/ff0c7838
3axon OMa 715 OJTHOM (3aMKHYTOM)
sJeKTpuuecKoi nemu. Koporkoe
P p bu6anoreka LIOK
58 3aMblkaHue. JlaboparopHas padota 0.5
https://m.edsoo.ru/ffOc7ae0
«M3mepenne D/IC ncrtounnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHHUSI
PesepBHrlii ypok. KonTpoipHas
59 a6oFT)a 1o TZII\)/IC ”3neKTp oxuHamMuka" / bubmmorexa TIOK
p . p https://m.edsoo.ru/ff0c8c56
Bcepoccuiickast mpoBepouHas paboTa
O0oOmaromuit ypox
60 «DIIEeKT OI[I/IHaN}IIEKa» / Beepoccuiickast bubmmorexa TIOK
P p https://m.edsoo.ru/ff0c88be
poBepoyHas pabora
61 DIIeKTPOHHAs MPOBOJIUMOCTD TBEPIBIX

METAJUIOB. 3aBUCUMOCTD



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.

62 . 1
CBoiicTBa 2JIEKTPOHHBIX ITYYKOB
[TomympoBoIHUKH, X COOCTBEHHAS U

63 IpUMecHas IpoBoAUMOCTh. CBoiicTBa 1 bubnuorexa LIOK
p—~n-niepexona. I1osrynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOopbI
DNEKTPUUECKUN TOK B pacTBOPax U

64 pacIiaBax 3JIEKTPOJIUTOB. 1 bu6nuoreka [JOK
DIIEKTPOIUTHIECKAS JUCCOLHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DIIEKTPUYECKHI TOK B Ta3ax.

65 CaMOCTOSTeTbHBIN U 1 but6mmoreka [IOK
HECAMOCTOSITENbHBIN pa3pan. MonaHus. https://m.edsoo.ru/ff0c84ae
IInazma
DnexTpuueckue npuOopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubmuoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH
KonTponbhas pabota no teme

67 «nektpocraruka. [locTostHHBIN 1 bubnuoteka [JOK
3NEKTpUYECKUl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cperax»

68 PesepBHbIil ypok. O600maronuii ypox 1 bubnunorexa LIOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoxa Konrpoasbnbie | IlpakTuyeckn
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI e padoThbl
pecypchl
[TocTostHHBIE MAarHUTHI U UX

1 B3auMO/IecTBUE. MarHUTHOE TI0JIE. 1 bubmuorexa [JOK
Bekrtop MarHuTHOM MHAYKUMH. JIMHUK https://m.edso0.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarauTHO€E 1oJie MPOBOIHUKA C

5 ToKOM. OmBIT DpcTena. 1 bubnnoreka [JOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnast pabora «3yuenue 1 1 bubnmnoreka [JOK
MAarHUTHOTO ITOJIS1 KATYIIKU C TOKOM)) https://m.edsoo.ru/ffOc98fe
JlelicTBME MarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmnoreka [JOK
«Uccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIST Ha

5 JBUKYLTYIOCS 3apsKEHHYIO YaCTHILY. 1 bubnuoreka [IOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DneKkTpoMarHuTHas HHayKuus. [Totok 1
BEKTOpa MarHuTHOM uHAyKuu. IJ1C



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

WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM
nHaykiuu Papanes

JlaGopaTtopHnast pabota
«HccnenoBanue sIBJICHUS
3IEKTPOMArHUTHON UHTYKITUI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHUE
camouHaykuu. 9JIC caMOMHAYKIINH.
DHeprusi MarHUTHOTO TIOJISI KATYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 110J1e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPHUTENHN JIEMEHTaPHbIX YaCTHII,
WHIYKIUOHHAs I1eYb

10

O6o06maromuii ypok «MaraHutHoe
I10JIC. 3H€KTpOMaFHI/ITHa${ I/IHI[}’KHI/ISI»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarsauTtHoOe 1noe.
3J'I€KTpOMaFHI/ITHa$I HHIAYKIOHA»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHbIE MEXaHUYECKHE
kosnebanus. 'apmoHnyeckue
Kosie0aHusl. YpaBHEHUE
TapMOHHMYECKUX KOJICOaHUH.
[TpeBparienre sHEprun

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
nepuoja Majblx KojiebaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTH U MACChI I'py3a»



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

14

Koneb6arenbupiii KoHTYp. CBOOOHBIC
3JICKTPOMAarHUTHbIC KOJICOaHUs B
UJCaIbHOM K0JIeOaTeIbHOM KOHTYpE.
AHAJIOTUS MEXKy MEXaHUYCCKHUMH 1
AIIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTUU B HJICATHHOM
KOJIe0aTEIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[pencTaBiaeHne O 3aTyXArOIIHX
KoJsicOaHusX. BeIHy)1eHHbBIC
MeXaHu4ecKue Kojaebanus. Pesonanc.
BbIHYXIEHHBIE DJICKTPOMATHUTHBIC
KOJIEOaHU

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

ITepemenHbIi ToK. CHHYCOUAANBHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
NIEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JICUCTBYIOIIEE 3HAYECHHUE CUIIBI TOKA U
HaIpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SJHEPTUN

19

YCTpolCTBO U IPAaKTUUECKOE
IIPUMEHEHHUE DIIEKTPUUYECKOIO 3BOHKA,
reHeparopa NepeEMEHHOro TOKa,
JIMHUH 3JIEKTpoIiepesad

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynberypa ncnons3zoBanus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

QJICKTPOSHECPIUA B HOBCCI[HCBHOﬁ
KHU3HHU

Mexanuueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuoa. CkopocTh

bubmuorexa [JOK

21
pacupoCTpaHEHUS U JJTNHA BOJHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunbie U MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuotexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbBIE BOJIHBI, UX
23 cBoiicTBa u ckopocTs. [llkana bubmmorexa [JOK
p ' https://m.edsoo.ru/ffOccfe
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHIUIIBI paIuOCBA3U U
24 TeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokamus
o5 Konrtponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
IIpssMonMHEHOE pacpoCTpaHEHUE
26 CBETa B OJHOPOJHOU Cpejie. bubnunoreka [JOK
ToueuyHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoeHue bubmmorexa [JOK
p L p https://m.edsoo.ru/ffO0cd4e0
n300pa’keHHi B TUIOCKOM 3€pKalie
ITpenomnenue csera. I[lonHoe
28 BHYTpEHHeEe oTpaxeHue. [IpenenbHblil bubnnoreka [JOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
29 JlaboparopHas pabota «3mepenune bubnmoreka [JOK



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

IMOKa3aTeyid IMPEJIOMIICHUSA CTEKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzsl. [TocTpoenue n3odpaxeHuit B

30 nuH3e. Dopmyna TOHKOW JTUH3bI bubmorexa [IOK
- OPMY ' https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bl
JlabopaTtopHnast pabora
31 «HccnenoBanue CBOMCTB
M300paXEHUH B JIMH3AX»
Hucnepcus cBera. CloskHBIN COCTaB
32 6enoro csera. L{Bet. JlabopaTopHas
pabora «Habitonenue aucrepcuu
CBETa»
33 Wutepdepennus cera. Audpaxius bubnuorexa [IOK
ceeta. [ludpaknuonnas pemeéTrka https://m.edsoo.ru/ffOced22
34 ITonnepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTudeckue MpUOOPHI M YCTPOICTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
['paHUIBI TPUMEHUMOCTH
36 KJIaCCMYEeCKOW MeXaHuKH. [locTynarsl bubnuotexa [JOK
CIIELIMATIbHOM TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3amenJieHHe BpPEMEHH U COKpaIlleHUe bubmorera [JOK
p p https://m.edsoo.ru/ffOcfa42
JUTHBI
OHeprusi U UMITYJIbC PEISATUBUCTCKOMN
38 yacTuibl. CBS3b MACChl ¢ SHEPTUEH U bubmorera [JOK
' P https://m.edsoo.ru/ffOcfc68
UMITyJTECOM. DHEPTHUS MTOKOS
39 KoHnTtponbhas pabora «OnrTuka. bubmuorexa [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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OCHOBBI CIEUATIBHON TEOpUH
OTHOCHUTEJIHLHOCTH

https://m.edsoo.ru/ffOcf6f0

®otounbl. Dopmyna [1nanka. DHeprus

bubmuorexa [JOK

40
U UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEN0BaHUE 56 [TOK
HOIHoTEKA
41 . A.T.
pororpexra. Ombirer https://m.edsoo.ru/ffOcffc4
CrojeToBa
3akonsl poTordpdexTa. YpaBHeHUE
42 3f/iHIHT€§H3 Hq;q:l)OTOS(b(;@)eKTa bubmmorexa LIOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porospdexra
Hasnenue cera. Onwith I1. H.
43 JlebeneBa. XuMuueckoe IeiCTBHE bubnnorexa [IOK
AeBd. o https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u
MPAKTUYECKOe MPUMEHEHHE:!
44
¢doTorsIeMeHT, POTOIATUHK,
COJIHEUHas1 OaTapest, CBETOIUO/
bu6mmoreka [JOK
Pemenue 3amau mo reMe «II€MEHTEI
45 . https://m.edsoo.ru/ff0d030
KBAHTOBOM ONITUKU» 9
Monens atroma Tomcona. OTBITEL
46 Pesepdopna no paccesHuio 0-yactu bubmmorexa LIOK
PLOPA p e https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAeNb aTOMa
bu6mmoreka [JOK
47 IT b
OCTYIATEL bopa https://m.edsoo.ru/ff0d0afa
Hsnydyenne u moraoiieHre (oToHOB
Y B ¢ bubmuoreka [JOK
48 IIPH MIEPEX0/Ie aTOMA C OJTHOTO YPOBHS

SHEpPruu Ha Ipyrou. Buasl ciekTpos

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
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49

BoiHoBEIE cBOiicTBa yacTuIl. BOIHEI
ne bpoiina. KopnyckynspHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITI/Ie PaanOaKTUBHOCTHU. OnEBITH

Pesepdopaa no onpeneneHuio cocraa

pPaaArOaKTUBHOI'O U3JTYUCHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anbda-, 6era-, ramma-
u3ydeHus. Biusiaue
pPaguOaKTHBHOCTH Ha YKHUBBIC
OpraHUu3MbI

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['amma-usiydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d116
2

53

DHeprus CBS3U HYKJIOHOB B S/pE.
Snepusle peakuuu. A nepHbiin
peakrop. [IpoGiemMbl, NepCHEKTHBHI,
HKOJIOTUYECKUE ACIIEKTHI A1EPHOMI
JHEPIreTUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHble YacTulibl. OTKpBITHE
Mo3uTpoHa. MeTo bl HAOMIOICHUS U
pPErucTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cron «PyHaameHTanbHbIe
B3anMoAercTBUA. EMMHCTBO
(bU3UIECKON KapTHHBI MUPAY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTUS ACTPOHOMUH.
[TpuknagHOE U MHEPOBO33PEHUECKOE



https://m.edsoo.ru/ff0d0ca8
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3HaYCHHUE aCTPOHOMHUH. Buj
3B&3HOTO HeOa. Co3Be3aus, sIpKue
3BE3/1bl, IJIAHETHI, UX BUIUMOE
nBmkeHue. ConHevHas cucTeMa

56

Comnune. ConHeuHast akTUBHOCTD.
Nctounuk sueprun CoiiHiia v 3BE311

57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IBI TITaBHOU
MOCJIeIOBAaTEIbHOCTH. BHYTpeHHee
ctpoeHue 38€371. COBpeMeHHbIE
MPEJICTABICHHS O IIPOUCXO0XKICHUHU H
sposroruy ComHIa U 3BE3

58

Muneunsiii [Iyrs — Hama ['anaktuka.
[Tono>xenne u neuxenue ConHLa B
INanakTtuke. ['anmaktuku. YE€pHbie
JBIPBI B SIAPAX TaJaKTUK

59

Bcenennas. Pa3beranue rajgakTHK.
Teopus bosnbioro B3peiBa.
PenukroBoe n3nyuenue.
MeraranakTuka

60

HCpCH_IeHHLIC l'[pO6J'IGMLI ACTPOHOMUHU

61

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ATUYECKOH chepax NesaTeTbHOCTH
YyenoBeKa




63

O6o06maromuii ypok. Ponbs u mecto
(U3HKHK B aCTPOHOMHMH B
COBPEMEHHOM Hay4YHOU KapTHHE MHUpa

64

Ob6o6maromuit ypok. Poib
bu3nIecKoit Teopuu B GOPMHUPOBAHUH
MIPEACTABICHHUH O (HU3UIECKOM
KapTHUHE MHUpa

65

Ob6o06maromuit ypok. Mecto
($U3UYECKON KapTUHBI MUpa B 001IIEM
psIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUNA O IPUPOJIC

66

PesepBHBIi ypok. MarHutHOE 1n10JI€.
DNEKTPOMAarHuTHas HHIAYKIHS

67
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MnmporpaMMmsl CpeaHETro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TpuUMepax poidb M MECTO (HU3UKU B
(GbopMUPOBAaHUM COBPEMEHHOW HAy4yHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B IIPAKTUYECKOMN JESITEIIBHOCTU

moaen

10.2

Y4uUTHIBaTh TPAHUIIBI IPUMEHEHUS MU3YYCHHBIX (PU3UYECKUX MOJEIeH:
MaTepuaiabHas TOYKa, WHEpHIHAIbHAs CHUCTeMa OTcuéra, aOCOIFOTHO
TBEPJIOE TEJI0, UICATBHBIN T'a3; MOJACIN CTPOCHUS Ta30B, )KUIAKOCTEH U
TBEPABIX TEJN, TOYECUHBIM DSIEKTPUUECKUN 3apsAl — MpU pEIICHUU

Q)HSH‘ICCKI/IX 3aJad

10.3

Pacnio3naBaTth ¢usnueckue sBICHHS (IIPOIECCH) U OOBSACHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHYECKON Teopuun
CTPOCHHSI BEIIECTBA M  DIIGKTPOJAWHAMHUKU: DPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBHUKEHHE, CBOOOIHOE MaJCHHE
TeJ, ABUXKEHHE MO OKPYXHOCTH, HHEPLHs, B3aUMOJEHCTBUE TEI;
mup¢ys3us, OpOyYHOBCKOE JABH)KEHUE, CTPOEHHE IKUAKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe o0bEéMa Tel TMpU  HAarpeBaHUU
(oXJak7ieHun), TEIUIOBOE paBHOBECHE, HCIApeHue, KOHISHCAIHS,
MJIaBJeHUE, KpUCTAJUIM3alus, KUIIEHHWEe, BIAXKHOCTh BO3/yXa,
MOBBIIICHNE JABJICHUs Ta3a MPU €r0 HarpeBaHUU B 3aKPBITOM COCYIIE,
CBS3b MEXAY IapaMeTpaMyd COCTOSIHHSI Ta3a B H30IpOIeccax;

QJICKTpU3alus TCI, B3aHUMO/ICHICTBHE 3apgaa0B

10.4

OnucelBaTh MEXaHWYECKOE JIBWKEHHE, MCHOIb3ysl (U3HUYECKue
BEJIMYMHBI: KOOpAWHATA, MYyTh, MEpPEMEILEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJbC Tejla, KUHETHUYECKas DJHEPIHs,
NOTEHIMAJbHAs JHEeprus, MeXaHudeckas pabora, MexaHU4ecKas
MOIIIHOCTb; TP ONMUCAHUH MPAaBUILHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIOJIb3YEMBIX BEJUYMH, MX OOO3HAU€HUs M €IWHHULbI, HaXOAWUTh
(dbopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIHMUUHY C JIPYTHMMHU

BCJINYHNHaAMH

10.5

OnuceIBaTh HN3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEIJIOBBIC




SBJICHUS, UCHOJb3ys (U3MYECKUE BEIUYMHBL: JaBJIEHUE Tas3a,
TEMIIepaTypa, CpEIHssl KHUHETHYECKass DSHEPrus XaoTUYECKOIO
JBWKEHUS MOJIEKYJ, CpEeAHEKBaJpaTU4YHas CKOpPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHss 9Heprus, pabora rasa,
KOA(G(GUIUEHT TMO0JIE3HOI0 JEHCTBUS TEIJIOBOIO JBUraTess; IpU
ONMCaHUU [IPaBUIIBHO TPaKTOBaTh buznyeckuit CMBICII
UCIIONIb3YEMBbIX BEIUYMH, MX OOO3HAUEHUS M EJAMHULBI, HaXOAWUTH
(GopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMHU

BCIMYHMHaAM

10.6

OnuceiBaTh U3Y4YEHHBIE DIIEKTPUYECKUE CBOWMCTBA BeEIIECTBA U
AIIEKTPUYECKUE  SABJIEHUS  (MPOLIECCHI), HCMONb3yd (U3HUECKUe
BEJIMYUHBIL: NEKTPUYECKU  3apaf, NEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, Pa3HOCTh IOTEHUUAIOB; IIpU
OMKMCAHUU MPABWIBHO TPAKTOBATh (PUINUYECKUI CMBICI HUCIIONIb3YEMbIX
BEIMYMH, WX OOO3HAYEHWS W EIWHUIIB; YyKa3blBaTh (OPMYIIHI,
CBA3BIBAIOIIME JAHHYIO  (PU3UYECKYI0 BEJIWYMHY C JAPYTUMU

BCINYHNHaAMH

10.7

AHATM3UPOBATh (U3WUECKUE TMIPOLECChI W SIBJICHHS, HCIIOJIB3Ys
¢u3nyecKue 3aKOHbI ¥ MIPUHLIMIIBL: 3aKOH BCEMUPHOrO Tsrotenus, I, 11
u III 3akonsl HbIOTOHA, 3aKOH COXpAaHEHHS! MEXAaHHMYECKOW SHEPTUH,
3aKOH COXPaHEHHUsI UMITYJIbCA, IPUHLIUI CYNEPHO3ULIMU CUJI, TPUHLHUII
paBHOMNpPABUA HMHEPUUAIBHBIX CHUCTEM  OTCUETA; MOJIEKYJSPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeHeld KWUHETHUYECKOM HHEPruU TEIUIOBOIO JIBUKEHHUSI MOJIEKYN C
a0COJIIOTHOW TeMITepaTypol, MEPBBIA 3aKOH TEPMOJAMHAMHUKH; 3aKOH
COXpAaHEHUs JJEKTPUYECKOTOo 3apsaa, 3akoH Kynona; mpu 3ToM
pa3ianyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YecKOe

BBIPpAXKCHUC U YCIIOBUA (F PpaHHU1bI, 06J'IaCTI/I) NPpUMCHUMOCTH

10.8

OOBSICHATH OCHOBHBIC IMPUHIUIIBI JIeHCTBUS Malll1H, HpI/I60pOB u
TCEXHUYCCKUX YCTpOﬁCTB; pa3indatb YyCIOBHA HUX 0e30I1acHOro

HCIIOJIBb30BaHUs B HOBCGI[HCBHOﬁ KHU3HU

10.9

BBIOTHATE SKCIIEPUMEHTHI TI0 UCCIIEI0BAHUIO0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHHIA; IPH
sToM (GopMyaupoBaTh MpoOiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
DKCIIEPUMEHTa,  coOMpaTh  yCTAaHOBKY W3  NPEIIONKEHHOTO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI

10.10

OcyHIeCTBJ'IHTI) npsAMbICE W KOCBCHHBIC H3MCEPCHHUA (i)I/ISI/I‘IeCKI/IX

BCJIIMYHMH, IIPpU 3TOM BBI6I/IpaTB ONTUMAIIBHBIM CHIOCO0 HU3MCPCHHUA U




HCIIOJBb30BaTh U3BECTHHIC METOAbI OICHKU l'IOl"pCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBath 3aBUCUMOCTH MEXIy (U3MUECKUMH BEJIMYMHAMH C
UCIIOJIb30BAHUEM IMPSAMBIX H3MEPEHMM; MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPe3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
(GU3HYECKUX BEITUYHMH B BUJC TAaOIUI U TpadUKOB, I€TIaTh BEIBOJBI 110

pe3yjabTaTaM UCCICI0BAHNA

10.12

CobOmromate mpaBmiaa  0e30MacHOro  Tpylda TpU  HPOBEICHHUH
UCCIICIOBaHUH B paMKax y4eOHOro OSKCIEPUMEHTa, y4eOHO-
UCCIIC/IOBATEIIbCKOW M NPOCKTHOM IEATEIBHOCTH C HCIOJIb30BAaHHEM

U3MEPUTENBHBIX YCTPOUCTB U TaOOpaTOPHOTO 000PYAOBAHUS

10.13

Pemarp pacuérHbie 3a1auu ¢ SBHO 3aJaHHON (PU3MYECKOl MOJEINbIO,
UCTIONB3YS (PM3UYECKHEe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHaIN3a
YCIIOBUSL  3aJla4ydl  BBIOMpPATh  (PU3UYECKYIO MOJIENb, BBIICIATH
buznyeckue BeNMUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl €€ pEIIeHuUs,
MPOBOAMTH PACUETHI M OIICHUBATh PEATbHOCTH MOJIYYEHHOTO 3HAUCHUS

(U3UYECKOIN BETMYUHBI

10.14

Pemars KaueCTBEHHbIC 3a7a4H: BBICTPAaUBaTh JIOTUYECKHU
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYKICHUN C OMOPOM HAa HU3YYECHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

10.15

Hcnonp30BaTe TpHU  peHIeHHHM Y4eOHBIX 3a7ad  COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJIOTMU [UIsl TIOUCKA, CTPYKTYpHUPOBAaHMS,
UHTEpHpeTallid M MpeJCTaBiIeHUs y4yeOHOW W Hay4yHO-NOMYJSpHOH
uHpOpMaLUY, TOIYYEHHOW M3 Pa3IUYHBIX HCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOJIy4yaeMyr0 HH(OpMaIUio

10.16

[TpuBOANTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHUE IPOILIECCOB OKPYXKAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUS MO (PU3MKE B IOBCEAHEBHOMU
JKU3HH T o0ecTieueHrst 6€30macHOCTH TIPH 00paIieHuu ¢ mpudopamu
U TEXHUYECKUMM YCTPOHCTBaMH, JUISI COXPAHEHUS 310pOBbS H

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

10.18

PaGoTtaTh B rpyIie ¢ BBIIOJIHEHUEM Pa3JIMYHBIX COLHUANBHBIX POJIEH,
IUTAaHUPOBaTh  pabOTy  TPYIIbl, PAlUMOHAIBHO  paCHpeneNiTh
00SI3aHHOCTH W IJIAHUPOBAaTh JEATEIbHOCTh B HECTAHJIaPTHBIX
CUTYyallUsiX, a/leKBaTHO OILIEHMBATh BKJIaJ KaXJOro M3 YYaCTHUKOB

IPYNIBI B pEeLIEHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

111

JleMoHCTpHpOBaTh Ha TpUMepax poidb M MECTO (HU3UKU B
(bopMHpPOBaHUN COBPEMEHHON HAy4yHOW KapTHHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TEXHOJIOTHH, B MPAKTUYECKON ACATEIbHOCTU

JIIO,Z[CI;'I, OEJIOCTHOCTh U €IUHCTBO (bHSH‘ICCKOfI KapTUHBI MHpPaA

11.2

VYYuTHIBaThH Ir'paHulbl IPUMEHCHUA N3YUCHHBIX (1)I/I3I/ILI€CKI/IX Moz[eneﬁ:
TOYCYHBIN BHCKTpI/ILIeCKI/Iﬁ 3apsan, AacpHasd MOACIb aTOMa, HYKJIOHHAas

MO/IENIb aTOMHOTO Sipa MPH peIIeHNH (PU3NIecKuX 3a1a4

11.3

PacrioznaBate (usnyeckue sBieHHUS (MPOIECCHI) U OOBSACHATh MX Ha
OCHOBE 33aKOHOB  DJJIGKTPOJMHAMUKA W  KBAHTOBOW  (pHU3UKU:
AJIEKTPUYECKAsT IMPOBOJUMOCTh, TEIJIOBOE, CBETOBOC, XHMHYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aMMO/JICHCTBHE MarHuTOB,
DJIEKTPOMArHUTHAs WHAYKIMS, JCHCTBUE MArHUTHOTO IIOJIsA Ha
MPOBOJAHMK C TOKOM W JBIDKYIIUHCSA 3apsij, JJICKTPOMArHUTHBIC
KoieOaHUs W BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
OTpaKEeHHE, TpeloMiIeHHue, uHTephepeHIus,  AuPpakuus |
MOJISIPU3AIUsl CBETA, JMCIEPCUsl CBETa, (DOTORIEKTPUUYCCKHH APPEKT
(poroaddexr), cBeTOBOE HaBICHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJAOpPO/AA, €CTECTBEHHass W  HWCKYCCTBEHHAs

pPaaAnOaKTUBHOCTDb

11.4

OnuceiBaTh  HW3y4YCHHBIC CBOWCTBA  BemIecTBa  (DJIEKTPUUECKHE,
MarHUTHBIE, OMTUYECKUE, DTEKTPHUUECKYI0 MPOBOAUMOCTh Pa3IUYHBIX
Cpel) © DOJIEKTPOMArHUTHbBIE SIBICHUS (TIPOIECCHI), HCIOIB3Ys
¢usznyecKkue BENUYMHBL:  JJEKTPUYECKUH  3aps], CHiIa  TOKa,
DIIEKTPUUYECKOE  HANPSDKEHHWE,  DIIEKTPHUUYECKOE  COMPOTHUBIICHUE,
pa3Hocth moTeHnuanos, DJIC, paboTa Toka, MHIYKIHUS MarHUTHOTO
nons, cuiaa Awmmepa, cuina JlopeHna, WHAYKTUBHOCTh KATYILKH,
OHEPTHUA IDJICKTPUICCKOI0 WM MArHuTHOI'O HOJ'IGI\/’I, nepuoa M 4Yacrora
KoJieOaHuit B KoJieOaTeIbHOM KOHTYpE, 3apsij U Chjla TOKa B Ipoliecce
TapMOHUYECKHIX ANIEKTPOMATHUTHBIX  KoJeOaHUH, (boxycHoe
paccTosiHUE W ONTWYecKas CHJia JIMH3BL, MPU OMHCAHUU TMPABUILHO
TPAKTOBATH (1)1/13PI‘—I€CKI/II>i CMBICJI HCIIOJIB3YEMBIX BEJINYNH, nux
0003Ha4YeHHs] M EOUHUIIBI; YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE

JAHHYIO (PU3MUECKYIO BEJTMUMHY C IPYTUMHU BeTUUUHAMHU




11.5

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHHA U IIPOLECCHI, UCIIOJIb3YyA
(1)I/I3I/I‘-ICCKI/IG BCIIMYUHBI: CKOPOCTHb 3JICKTPOMATrHUTHLIX BOJIH, HJIMHA
BOJIHBI M 4YaCTOTa CBETA, JSHEPIUA W UMITYJIbC (bOTOHa, nepuon
nmojgypacmnaga, OSHEPTUA CBA3HM ATOMHBIX AA€P; IIpHU OIMCAaHUU
IIpaBHUJIbBHO TPAKTOBATb (bPISI/I‘ICCKI/Iﬁ CMBICJI UCIIOJIB3YEMBIX BCJIIMYHH,
UX 00O03HAYCHUS U CAWMHHUIIBI, YKa3bIBaATb (bOpMyJIbI, CBA3BIBAIOIIUC
JaHHYIO (I)I/I3I/I‘I€CKYIO BCJIMYUHY C APYTUMU BCIINYHNHAMHA, BBIYUCIIATH

3HA4YCHHC (bI/I3I/ILI€CKOI71 BCJIMYUHBI

11.6

AHanu3upoBath (U3MYECKHE TPOLECCHl U  SBICHHS, HCIIOIb3YS
dusznyeckue 3aKOHbBI M OpUHOUOBL  3akoH Owma,  3aKOHBI
MOCIEAOBATENBHOIO U MapaJljIeIbHOTO COEAMHEHHS] MPOBOJAHHUKOB,
3ak0oH JIxoynsa — JleHna, 3aK0H 2JIEKTPOMArHUTHOM MHIYKLHH, 3aKOH
NPSIMOJIMHEHHOTO PacpOCTPAHEHUs CBETa, 3aKOHBI OTPAKEHHS CBETa,
3aKOHBI ~ TPENOMJICHUS  CBETa, ypaBHEHUWE OWHIITeHHa  AA
dororddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMIyJIbCa, 3aKOH COXPaHEHHUS DJIEKTPUUECKOTO 3apsla, 3aKOH
COXpaHEHUs  MaccoBOrO  4YHCla, MocTynarsl bopa,  3akoH
pPaAMOAaKTUBHOIO pachajga; TMpd JTOM pa3inyaTh CIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAXCHHE U YCIOBHS

(rpanuubl, 006J1aCTH) TPUMEHUMOCTH

11.7

OHpGIIGJI?ITI) HaIlpaBJICHUC BCKTOpPAa HWHAYKIUMKW MArduTHOIO I10JIA

MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopenia

11.8

CTpOI/ITB n  OIIUCBIBATH I/I306pa)KeHI/Ie, co3aaBacMoOC  INJIIOCKHM

3€pKajoM, TOHKOW JINH301

11.9

BBIOTHATE SKCIIEPUMEHTHI TI0 UCCIIEI0BAHUI0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C MCMOJIB30BAHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHUIL; NTpU
sToM (GopMyaupoBaTh MpoOJeMy (3aady) W THUIIOTE3y Y4eOHOTO
DKCIIEPUMEHTa,  coOMpaTh  yCTAaHOBKY W3  NPEIJIONKEHHOTO

060py,I[OBaHI/I}I, MMPOBOAUTD OIIBIT U q)OpMy.]'II/IPOBaTB BBIBObI

11.10

OCYH.IGCTBJ'IHTB psIMBIC MW KOCBCHHBIC HU3MCPCHUA (I)I/I3I/ILIGCKI/IX
BCJIIMYHMH, IIpU 3TOM BBI6I/IpaTL ONTUMAIIBHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJB30BaTh U3BECCTHBIC METO/bI OLICHKN HOFpGHIHOCTCI\/’I I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJMYMH C UCIOJIb30BaHUEM
NPSAMBIX ~ HM3MEPEHUH; IPU ITOM KOHCTPYMPOBATH  YCTAHOBKY,
¢ukcupoBaTh pe3yiabTaThl IOJTYYEHHOH 3aBUCHUMOCTH (PU3UUYECKHUX
BEJIMYHMH B BUJE TaOJIMIl U Tpa(UKOB, JIEJaTh BBIBOJBI 110 PE3yJIbTaTaM

HUCCICa0BaHUA




11.12

CoOmtomath mpaBmia 0Oe30macHOro Tpylda TpH  MPOBEICHHUH
UCCIIEOBAaHMI B paMKax ydeOHOro SKCHEpHUMEHTa, Yy4eOHO-
HCCIIEA0BATENBCKOW U MPOEKTHON AEATEIBHOCTU C UCIOJIb30BAHUEM

U3MEPUTEIbHBIX YCTPOICTB U 1a00paTOPHOro 000pyAOBaHUS

11.13

Pemate pacuéTHple 3a1aud C SIBHO 33/JIaHHOW (DPU3NYECKO MOJENbIo,
UCTIONB3ysl (pU3MUECKUE 3aKOHBI M TNPHUHIIMIBI, HA OCHOBE aHaIHM3a
YCIOBHS  3a/la4yd  BBHIOMpATh  (PU3UYECKYI0 MOJENb, BBIICIATH
busnyeckrue BeMUYUHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl €€ PEIICHUs,
IPOBOJUTH PACUYETHI U OIICHUBATH PEALHOCTH MOJyYEHHOTO 3HAYCHHS

bu3nyecKoil BeTNYMHBI

11.14

Pemate  KauecTBeHHBbIE  3a/layu: BBICTpauBaTh  JIOTUYECKU
HENPOTUBOPEUHBYIO IENOYKY PACCYKICHHI C OMOpOil HAa H3y4eHHbBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IeCKI/Ie SABJICHUA

11.15

Hcnonb3oBaTe HOpU  peLIEHUHM Y4eOHBIX 3aJjau  COBPEMEHHBIE
MH(GOPMALIMOHHbIE TEXHOJOTHUM [UIl IIOMCKA, CTPYKTYpUPOBaHMUS,
MHTEPHpPETAlMd M TPECTABICHUS y4eOHOW W HayYHO-TOIMYJISIPHON
uH(pOpMaLMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHUKOB; KPUTHUECKU

AHAJIU3UPOBATH MMOJIYHYACMYIO I/IH(1)OpMaI_II/IIO

11.16

OOBSACHATh NPUHLUIBI AEMCTBHUSI MallWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3jinyarh YCJIOBUS UX OE30IACHOTO HCIOJIb30BAHUS B

MMOBCEIHEBHOM KU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp30BaTh TeOpeTUYECKHE 3HaHUSA MO (PU3HKE B TMOBCEIHEBHOU
JKU3HH JUTsl oOecrieueHust 6€30macHOCTH TIPH 00paIlieHuu ¢ mpudopaMu
U TCEXHUYCCKUMU yCTpOﬁCTBaMH, AJi1 COXpaHCHUA 3J0pOBbA H

CO6.]'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IIOBCACHUSA B 0pr>1<a}0mel71 cpeac

11.19

Pabotarh B rpymme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh ~ paboTy  TpYNNbl,  PAlMOHAIBHO  PACHpeneNiTh
0053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsIX, aJIeKBaTHO OLIEHUBATh BKJIAJ KaXJOr0 M3 YYaCTHHKOB

TPYIIIBI B pELLIEHHE paccMaTpuBaeMOi MPOOIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pasnen
a

Koxa npoBepsiemoro
3JIeMeHTa

IIpoBepsiemMble 31eMEHTBHI COIePKAHUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupoae. Hayunbie
METO/1bl IO3HAHUS OKpYykarouiero mupa. Poiub
JKCIEpUMEHTA W TEOpUH B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopnenupoBanue (U3MYECKUX SBICHUM H
npoueccoB. Hayunsie runores3sl. @uznueckue
3aKOHbl U TeOpUU. ['paHULIBI TPUMEHUMOCTH
(buzmuecKux 3aKOHOB. [TpuHIIMD
cootBeTcTBUs. Poinb u Mecto ¢usmku B
(hopMupOBaHUH COBPEMEHHOMN Hay4YHOU
KApTUHBI Mupa, B MPaKTUYECKOU

NEeITEeIbHOCTH JII0ICH

MEXAHUKA

##PartH#KMIHEMATUKA

211

Mexanngeckoe JBHIKCHHC. OTHOCUTEIIFHOCTD
MCXaHHUYCCKOI'o JIBUKCHUAI. Cucrema otrcuéra.

Tpaexropus

2.1

212

[lepemenienue, ckOpocTh (CpedHss CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
MaTepUaJIbHOM TOYKH, MX IMPOEKIMH Ha OCH
CHUCTEMBI KOOpJMHAT. Crnoxenue

MIepEMENICHUH U CIIOKEHNE CKOPOCTEN

2.13

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBWKEHUE. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOpOCTH,

YCKOPCHUA, nyTH u NEepCMCIICHUA




MaTepHaHBHOﬁ TOYKH OT BPCMCHHA

214

CBo0OoaHoe mageHue. Y CKopeHrne CBOOOHOTO

magcHus

2.15

KpuBonuneiiHoe jaBmxeHue. PaBHoMepHOe
JNBIDKEHUE  MaTepUaJbHOM  TOYKM  TIO
OKPYXKHOCTH. YTJOBasi CKOPOCTb, JIMHEWHas
CKOpPOCTb. Ilepuon U 4acToTa.

LeHnTpocTpeMuTenbHOE YCKOPEHHE

2.16

Texuuueckue yCTpOIicTBA: CIUIOMETD,
JNBIKEHHUE CHApSAOB, LIEMIHBIE M PEMEHHBIE

nepeaaun

2.1.7

IIpakTuueckue paboTHI. H3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEbHBIE  pPABHBIC
IPOMEKYTKA BPEMEHU IPU PAaBHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM
Hy0. V3yueHne ABMKEHUs 1IapuKa B BA3KOU
JKUJIKOCTU.  M3yueHwe  JBWIXKEHHS  Tela,

6p0H_IeHH01"O TOPU30OHTAJILHO

2.2

#i#HPariH# IMHAMUKA

221

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHeprumanbHbIe

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHUJI

2.2.3

Bropoii 3akoH HproToHa n1s MarepuanibHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuir 3akoH HploTona s

MaTCpHUaJIbHBIX TOUCK

224

3akoH BCEMHUPHOI'O TATOTCHUA. Cuna TsSKecTH.

IlepBas kocMuyeckasi CKopocTb. Bec Tena

2.2.5

Cuta ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHuUs




CKOJIbKCHUA )41 cujia TPCHUA IIOKOAI.
Koaddumnment tpenns. Cuna conpoTHUBICHUS

IIpH ABMIKCHUU TECJIa B ) KUAKOCTH HUJIM T'a3€C

2.2.7

HOCTyHaTeJIbHOe " BpamaTCJIbHOC ABHIKCHUC

a0COJIIOTHO TBEPAOTO Tela

2.2.8

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpPALICHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

2.2.9

Texunyeckne YCTpOﬁCTBai IIOJIIHNITHHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue padoThl. 3yuenue ABUKEHUS
Opycka 10 HaKJIOHHOM IUJIOCKOCTH O]
JNEHCTBHEM HECKOJIBKMX cwil. lMccnenoBaHue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B JeOopMHpPYEeMOl TpPYKHHE U PE3UHOBOM
oOpa3iie, OT BeIMYMHBI UX JAePopMallii.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOIO

TCJa, UMCHOIICTO OCh BPaIlllCHUA

2.3

###H#Pari##3AKOHDBI COXPAHEHN B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂBHOﬁ TOYKH, CHCTCMBbI

231 MaTepUaJbHBIX ToueK. WMIynbc cuiabl "
M3MEHEHUE UMITYJIbCa Tela
9392 3akoH coxpa”enuss umnyiasca B HCO.
o PeaktuBHOE NBHXKEHUE
2.3.3 Pa6ora cubl
234 MOoONIHOCTh CHUITBI
235 Kunernueckas sHeprus MaTrepuaibHON TOYKH.
o TeopeMa 0 KUHETHUECKOW SHEPTUH
[lorenuuanvHas osHeprus. lloTeHumanbHast
936 SHEprus yIpyro nehopMUpPOBAHHON
o npyxkusbl. [loTeHUuManbHas dHEpPrus Tena
BOJIM3H MMOBEPXHOCTH 3E€MITH
937 [ToTennuanpHble ¥ HEMOTCHIIMATBHBIC CHIIBI.

CBs3b pa6OTI>I HCIIOTCHIHMAJIBHBIX CHII C




N3MCHCHUCM MEXaHUYECKOM OHCPIrun
CHCTEMBI TEII. 3akoH COXpPaHCHUA

MEXaHUYECKON SHEPIrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHu4eckue yCTpONCTBA: ABUKEHUE PaKeT,
o BOJIOMET, KOIIEp, IPYKUHHBIA TUCTOJIET
IIpakTuueckne paborel. M3ydyeHue cCBsI3U
2310 CKOpPOCTEM Tel IpU HEYNpyroM yaape.

I/ICCJ'IG,Z[OBaHI/Ie CBA3HU pa6OTBI CHIJIbI C

H3MEHEHHEM MEXaHHYECKOM OHCPIUU TCJia

MOJIEKYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KHHETUYECKOU TEOPUH. bpoyHnoBckoe
nemkenue. uddysusa. Xapakrep IBUKECHUS U

BSaHMOﬂeﬁCTBHH qaCTull B€IICCTBaA

3.1.2

Mogenu CTpoeHHs Tra30oB, KHJIKOCTEH U
TBEPABIX T€1 U 00BICHEHUE CBONCTB BEIIECTBA

Ha OCHOBE DTHUX MOJIeNel

3.1.3

Macca MOJICKYII. KoauuecTtBo BCIICCTBA.

[TocTostHHass ABoraapo

3.14

TenmoBoe paBHOBecue. Temmeparypa u €€

nsmepenue. lllkana remneparyp Llenscus

3.15

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAJIBHOI'O Ir'a3a

3.16

AbGcouoTHas TeMIeparypa Kak Mepa cpenHei
KHMHETUYECKON 3HEPIUU TEIJIOBOTO JIBUKEHUS

yactul] ra3a. lllkana remnepatyp KensBuna

3.1.7

VYpaBHenne Knanelipona — Menzaeneesa.

3akon JlanpTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1IECCH B UA€aTbHOM
rase ¢ IOCTOSIHHBIM KOJIWYECTBOM BEIECTBA:

M30TEepMa, U30X0pa, H300apa




3.1.9

Texnuueckue YCTPOMCTBA: TEPMOMETD,

OGapometp

3.1.10

IIpaktuuyeckue paboTsl. M3mepeHue Macchbl
BO3JyXa B KJIACCHOM KoMmHate. MccnenoBanue
3aBHCUMOCTH MEXIy NTapaMeTpaMH COCTOSHUS

pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJIMUHAMUKUA

3.21

TepmoauHaMuueckass cucrema. BHyTpeHH:s
JHEprusi TEPMOJUHAMMYECKONM CHUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

3.2.2

KonunuectBo Temnotel u padbora. BuyTpeHHss

QHCPIuA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Buael Temonepenayu: TEMJIONPOBOAHOCTD,
KOHBEKIMSA, U3JIydeHue. TermnoéMKOoCTh Tela.
VYienpHass TemIOEMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IPH TCILJIONIEpCaaqc

3.24

[IepBb1it 3aK0H TepmoauHaMuKHU. [IpumeHnenue
IIEPBOTO 3aKOHa  TEPMOJUHAMUKU K
uzonponeccaM. ['paduyeckas uHTEpHIpeTaLus

paboTHI Ta3a

3.25

TeroBble MamuHbl. [IpuHIUMIBL EeWCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpruu
B TEIIOBbIX MammHax. Koaddumment
nonesnoro  geictBus  (manee —  KIIM)

teroBoi MmamuHbl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropoit 3aKOH TEPMOINHAMUKH.
HeoOpaTtumocTs mporeccoB B MPHUPOJE.
TeruoBble JBUTATEIH. DKOJIOrMYecKne

MpOoOJIEMBI TETIIO3HEPTETUKH

3.2.7

Texauueckune YCTpOMCTBA: JBUTaTelb
BHYTPEHHETO Cropasus, ObITOBOM

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuueckue padotsl. U3mepenue ynenpHOM

TEIUIOEMKOCTH




3.3

###Par###AI' PEIATHBIE COCTOAHUA BEHHIECBA. ®A30BbIE

ITEPEXO/IbI

331

[TapoobpazoBanue u koHaeHcalus. Mcnapenue
" KHUIICHUE. VnennHas TeIJIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTyPhI

KHIICHHUA OT JaBJICHUSA

3.3.2

AOcCon0THAsE W OTHOCUTEIbHAs BIIAXKHOCTH

BO3Ayxa. HachllieHHbIM nap

3.3.3

Teépnoe TeJIO. Kpucramimueckue u
amMopdHbie Tena. AHU3OTPONHUS  CBOWCTB
KpHCTAJUIOB. Kunkue KpUCTAJUIBL.

CoBpeMeHHbIE MaTepHalIbl

3.34

[InaBnenne u xpuctaymzauus. Y JIenbHast

TCILJIOTA IIJIaBJICHHUA. CY6J'II/IMaI_[I/I${

3.35

ypaBHeHI/Ie TEII0BOro OajaHca

3.3.6

TexHuyeckue YCTpONCTBA: TUTPOMETp U
NICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
MOJTyYEHUSI COBPEMEHHBIX MaTepHalioB, B TOM

YHUCJIC HAHOMATCPHUAJIO0B, 1 HAHOTCXHOJIOTHHU

3.3.7

[IpakTnueckue paboThlI. Nsmepenue

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA

4.1

###Par##OJIEKTPOCTATUKA

411

Onextpu3anys Tea. DNEeKTpUdYecKui 3apsia. Ba

BUAA SJICKTPUYCCKUX 3apsaa0B

41.2

[IpoBonHMKH, JUDJIEKTPUKU u

IMOJIYITPOBOJHUKHA

413

3akoH COXPAHCHUSA DJICKTPUICCKOT'0 3apdaa

41.4

Bsaumonericteue 3apsinoB. 3akoH Kynona

4.1.5

DnexTpuyeckoe moJie. Hanpsxéanocts
3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN
cyneprnosunuu.  JIuHMM ~ HaANpPsHKEHHOCTH

OJICKTPHUYICCKOI'0O I10JIA




4.1.6

Pabota cum  NEKTPOCTATUYECKOTO  IOJIS.

ITorennuan. PasHOCTE TOTEHITNAIOB

4.1.7

[IpoBOAHMKN M NUANEKTPUKH B MOCTOSHHOM
JJeKTpuYeckoM  nosie.  Jludnekrpuueckas

IIPOHUIACMOCTD

4.1.8

DIIEKTPOEMKOCTb. Konnencarop.
OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHcAaTopa.

9Hepr1/1}1 3apPsSPKCHHOI'O KOHZCHCATOpa

4.1.9

TexHuuyeckue  ycTpOWCTBA:  AJIEKTPOCKOT,
JNEKTPOMETP, AJIEKTPOCTATUYECKAs 3aluUTa,
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOD,

KCEpPOKC, CTPYHMHBIN IPUHTEP

4.1.10

[IpakTnueckue paboTHI. N3mepenune

SHGKTpOéMKOCTI/I KOHICHCATOPa

4.2

HHHPar###ITIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBLIX CPEJAX

YcaoBus CyHIICCTBOBaHUA IOCTOSAHHOI'O

421 3JeKTpUuYecKoro Toka. Mcrounuku toka. Cuna
ToKa. [locTOosIHHBIN TOK
4.2.2 Hamnpspkenue. 3akon Oma a1 ygacTka 1enu
123 DJEeKTPUYECKOe COMPOTUBIICHUE. Y AeIbHOE
o COITPOTHUBJIEHUE BEIIECTBA
424 [TocnenoBarenbHOeE, napauiebHOe,
o CMEIIaHHOE COeTMHEHHE TIPOBOTHIKOB
Pabota snexrpudeckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenua
4.2.6 MOIHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) wu
427 BHYTPEHHEE COIMPOTHBIIEHUE MCTOYHHMKA TOKA.
o 3akon Oma [Isi  TONHOM  (3aMKHYTON)
anekTprdeckoi remn. KopoTkoe 3amMbIkaHue
DJeKTpOHHAsS IPOBOJMMOCTD TBEPIBIX
4.2.8 METAJJIOB.  3aBUCUMOCTb  COIIPOTUBIICHUS

METaJJIOB oT TEeMIIepaTyphl.




CBepXIpoBOIUMOCTh

4.2.9

OnexTpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[HonynpoBonuuku. CoOCTBEeHHAs U TPUMECHAS
MIPOBOIUMOCTh TOJYIPOBOIHUKOB. CBOMCTBA

p-n nepexoxa. [TomynpoBoIHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JICCOLIAAIIUS.

DIIEKTPOJIN3

4.2.12

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIE U HECAaMOCTOSITEIIbHBIN
paspsa. Pa3nuuHble TUIIBI CAaMOCTOSITEIIBHOTO

paspsaa. Monnus. [1nasma

4.2.13

TexHuueckue YCTPOMCTBA: aMIIepMeTp,
BOJIbTMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
CONIPOTHUBIICHN, BaKyyMHBII MO/,
TEPMHUCTOPHI U (boTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auoa, raJljbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenne
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

N3mepenne 3JIC UCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOnronenue

ANIEKTPOITH3a

11 KIIACC

Kon
paznen
a

Konnposepsiemoro
JJIeMEeHTa

IIpoBepsiemble 371eMeHThI COAEPKAHUS

SJIEKTPOAMMHAMUKA

4.3

##HPar#M AT HUTHOE I1OJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA

43.1

IlocrossHHBIE MarHuThl. B3anmMmoneiicTBue




IIOCTOAHHBIX MarHuToOB

4.3.2

MarauTtHOoe moJe. BekTop MarHuTHOM
uHaykuuu.  IlpuHmun — cynmepno3uuuu.
JIuanm marnutHOM umHAykuuu. Kapruna
JUHUM  MarHuTHOM  MHAYKIUMHU  TOJA

IIOCTOSAHHBIX MarHuToOB

4.3.3

MarsnuTtHoe I10JIE NIPOBOJHUKA C TOKOM.
Kapruna jmHUI 108 AJIMHHOIO NPSMOTO
MIPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHMKA, KAaTyIIKH C TOKOM. OIBIT
Opcrena. BzaumoaeiicTBue NpoOBOJIHUKOB C

TOKOM

434

Cuna Ammnepa, €€ MOyJIb U HAIIPaBIICHUE

4.3.5

Cuia JlopeHua, e€ MOyJib U HalpaBIICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTULbl B
OJIHOPOJIHOM MarHuTHoM Toyie. Paborta

cuibl JlopeHna

4.3.6

SIBIIeHME DNEKTPOMAarHUTHOM UHAYKIUH

4.3.7

[ToTok BeKTOpa MAarHUTHON MHIYKLIMU

4.3.8

OJ1C unayKIuu. 3aKOH JIEKTPOMArHUTHON

WHAYKIIUHN CDapaL[eﬂ

4.3.9

BuxpeBoe »snextpuueckoe mnone. IC
WHAYKIIUA B TPOBOJHUKE, IBUKYIIEMCS
HOCTYNATeIbHO B OJJHOPOJJHOM MarHUTHOM

10JIE

4.3.10

[IpaBuio Jlenna

4311

NHayKTUBHOCTH. SIBI€HUME CAMOMHAYKIUH.

O/C camonHIyKIIMU

4.3.12

3HCpI‘I/I}I MArouTHOIO IIOJIsI KaTyHIKu C

TOKOM

4.3.13

DIEKTPOMArHUTHOE TIOJIE

4.3.14

TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MarHurThl, JIEKTPOMArHUTBI,

OJICKTPOABHUIATCIIb, YCKOPHUTEIIN




OJICMCHTAPHBIX YaCTULl, MTHAYKIITMOHHAA ICYb

4.3.15

[IpakTuueckue paboThL. Nzyuenue
MarHUTHOTO TIOJIS1 KATYIIKH C TOKOM.
HUccnenoBanme JeHCTBUS  MOCTOSHHOIO
MarHuTa Ha paMKy ¢ TokoMm. MccrnenoBanue

SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKIOWUN

KOJIEBAHMA 1 BOJIHBI

5.1

##HPart#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

.11

Konebarenpnast cucrema. CBoOOmHBIE
KojeOanus. ['apMoHWYecKkHe KoJeOaHuUs.
[Mepuon, wacrtora, amrmumryna u (asa

KOJIeOaHUil

512

[Ipy>XuHHBIH MasTHUK. MaremaTudeckui

MasiTHHUK

513

VYpaBHEHHE TapMOHMYECKHX KOJeOaHUH.
Kunematnueckoe u JMHAMHYECKOE

OIMCAHUE KOeOaTEIbHOr0 JIBUKECHUS

5.14

[IpeBpamenue SHEPTUH pu
rapMOHUYECKUX KoJIeOaHHSIX. CBs3b
aAMIUTUTYIbI KoJIeOaHuit HUCXOIHOU
BEJIMUMHBI C aMIUTUTYJaMH KoyieOaHHUil e

CKOPOCTH U YCKOpPEHUs

5.15

Konebarenbubiit  koHTYp.  CBOOOAHBIE
JJIEKTPOMAarHUTHBIE KosieOaHus B
UAeaIbHOM  KOJICOATEIBHOM  KOHTYpE.
AHanoruss MexIy MEXaHWYEeCKHUMU U
AEKTPOMArHUTHBIMU KOJIeOaHUSIMHU.

®opmyna TomcoHna

5.1.6

3akoH COXpPAaHCHUS DHCPIrUr B HJACAJIBHOM

KoJe0aTeIbHOM KOHTYpe

5.1.7

BoinyxeHHbIE MEXaHUUYECKHE KoJeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHHbie JJIEKTPOMAarHUTHHIE

KOJICOAaHUS.




5.1.8

Ilepemennbii  TOK.  CHHyCOMJAJIBHBIN

MEPEMEHHBIN TOK.

5.19

Mo1mHOoCTb [IEPEMEHHOI0 TOKA.
AMIUIUTYZAHOE M JIEHCTBYIOIIEE 3HAUEHUE

CUJIbI TOKA U HAITPSKCHUA

5.1.10

Tpancdopmarop. [Iponssoacrso, nepenaya
U HOTpeOJICHNuEe SICKTPUUECKON SHEPTHH.
OKOJIOTUYECKHE PUCKU IPU IPOU3BOICTBE
JIIEKTPUYECKON SHEPruu. Kynbrypa
UCIIOJIb30BaHUS JNEKTPO3HEPIUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texuunueckue ycrpoicTBa: ceficmorpad,
ANIEKTPUIECKHUI 3BOHOK, JMHUH

QJICKTpoIepcaaqd

5.1.12

IIpaktuyeckue pabotsl. MccnenoBanue
3aBUCHUMOCTH MEpuoJia MaJblX KojeOaHWH
rpy3a Ha HUTU OT JUIMHBI HUTU U MAaccChbl
rpy3a. MccienoBanue nepeMeHHOro ToKa B
LEeNU M3 TO0CJIENOBAaTEIbHO COEINHEHHBIX

KOHACHCATOPpA, KaTYIIKH U PE3UCTOpa

5.2

##HPari#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI

5.21

Mexanuueckue BOJTHBI, YCIIOBHUS
pactipoctpanenus. I[lepuon.  CkopocTb
pactpoCTpaHeHHss W JUIMHA  BOJIHBI.

HOHepeLIHI)IC " IpOJO0JIBHBIC BOJTHBI

5.2.2

###Par### Nnrepbepentus u audpakimst

MCXaHHUYCCKUX BOJH

5.2.3

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

BricoTta Tona. TemMOp 3Byka

524

DJIEKTPOMarHuTHbBIE  BOJIHBL. Y CJIIOBUSA
WU3JYy4YECHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BekTopoB E, B u v

B 3JICKTpoOMar HUTHOI BOJIHE B BaKyyMe€
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CsoiicTBa SJICKTPOMArHUTHBIX BOJIH:




OTpaXXCHUC, MPCIOMIICHUC, IOJApHU3alns,
mudpakmus, uHTtephepeniua. CKOpPOCTh

OJICKTPOMAriuTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
IIpumeHeHnE 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHI_[I/IHbI PagruoCBA3N U TCIICBUICHMUA.
P A OJIOKaIus. 9J'IeKTpOMal"HI/ITHO€

3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl

5.2.8

TexHudeckue yCTpPOWCTBA: MY3bIKAJIBHBIC
UHCTPYMEHTHI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIHIMHE,
pamap,  pagUONpPUEMHHMK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-neup

5.3

#HH#HParH#HOII TUKA

5.3.1

[IpssMonMHEHOE pacnpOCTpaHEHUE CBETA

B OJIHOpOJIHOM cpene. JIyd cBeTa

5.3.2

OtpakeHne cBeTa. 3aKOHBI OTPAKCHUS
csera. [loctpoenre M300paKEHMI B TUIOCKOM

3epKase

5.3.3

[penomrenne cBeta. 3akOHBI TPETIOMIICHUS
CBeTa. AOCOITIOTHBIH OKa3areib

IMPEIIOMIICHUA

5.34

Iomxoe BHYTPEHHEE OTpPa’KCHUE.
[IpenenbHbIl yros IMOJTHOTO BHYTPEHHEIO

OTpaXXCHUS

5.3.5

Hucnepcust  cBera. CHOXHBIM  COCTaB

Oenoro ceera. L{Bet

5.3.6

CoOuparome W paccerBaIONINe JIMH3BI
Tonkass nuH3a. DOKYyCHOE pacCTOSHUE H
OIITHYCCKAas cuiia TOHKOU JIMH3HI.
[TocTpoenne n300pakeHn B COOUPArOIINX
W paccenmBarommx JuH3aX. Dopmyna

TOHKON JHH3BL. YBGHI/I‘{CHI/IC, JaBacMoO€C




JIMH30H

[Ipenensl NIpUMEHUMOCTH I€OMETPUYECKOU

5.3.7
ONITUKH
HNurepdepennius  cBera.  KorepeHTHBIC
HCTOYHUKHU. YcnoBus HaOII0ICHUS
5.3.8 MaKCUMYMOB u MHUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT MABYX
cuH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpakous  ceera.  udpakmuonnas
peméTka. YcinoBue HAOMIOJIEHUS TJIABHBIX
5.3.9 MaKCHMYMOB npu MaJICHUHN
MOHOXPOMaTHYECKOTO CBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY
5.3.10 [Tonsapuzanus ceera
TexHuyeckue yCTpoOICTBa: OYKH, JIyIa,
¢doroanmapar, NPOCKIMOHHBIA ammapar,
5.3.11 MUKPOCKOIIL, TEJIECKOTI, BOJIOKOHHAs
OIITHKA, TG paKIMOHHAS peméTka,
HOJISIPOUT
IIpakTuueckue paboTHI. H3mepenne
5 312 mokasaresis mperoMieHus. McciaemnoBanue

CBOWCTB  M300pakeHMH B  JIMH3aX.

HabGmronenue qucnepcuu ceeta

SJIEMEHTHI CIIELITUAJIBHOM TEOPUU OTHOCUTEJILHOCTU

6.1

I'pannubl TPUMEHUMOCTH  KJIACCHUYECKOU
MEXaHUKH. ITocTynatsl TEOPUHU
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh
MOAYJS CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIUATT OTHOCUTEIILHOCTH DUHINITeHHA

6.2

OTHOCHUTENHLHOCTD OOTHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BpEMCHU W  COKpAlICHUC

JUTHHEBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBs3p Macchl C DHEPrHEH W HUMIYJIbCOM




CBOOOJHOW YacTHULbl. OHEPrus MOKOsS

CcBOOOIHOI Y4aCTHUIIBLI

KBAHTOBA ©®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

711

®otonbl. Popmyna [Inanka cBsizu SHEPrun
¢doTroHa ¢ ero YacTOTOW. ODHEprus u

UMITYJIBC (pOTOHA

7.1.2

OTtkpeiTHE U HccaeaoBaHue Gortodddekra.
Omeitet - AI. CroneroBa.  3aKoHbI

dhoTodrddexra

7.1.3

YpaBHeHUE OHHIITENHA IS
dbotorddekra. «Kpachnas TpaHUIIA»

dhoToarddekra

7.1.4

Hanenue ceera. OnwiTel [1.H. JIeOenena

7.15

XUMHYECKOE IeHICTBUE CBETA

7.1.6

TexHudeckue yCTpOHCTBa: (DOTOIIEMEHT,
¢boromaTuuk, COJIHEYHast Oarapes,

CBETOIUO/I

7.2

CTPOEHHME ATOMA

721

Monens atoma Tomcona. OnbITE
Pezepdopaa mo uccnenoBaHuio CTPOCHUS

aToMa. HnaHeTapHa;I MOJCJIb aTOMa

7.2.2

ITocTynatet bopa. N3nyyenue 51
HOMIOIIEHNE (OTOHOB IIpU  IEpexone
aTromMa C OJHOIO YpOBHSA OJHEPIUM Ha
npyroii. Bunsl criektpoB. CekTp ypoBHEH

OHEPIrur aroMa BOAOpOJaa

7.2.3

Bomnosrle cBoicTtBa vactul. BoiHBI e
bporins. KopnyckyisipHO-BOJHOBOM
nyanu3M. Jludpakius 2IEeKTPOHOB Ha

KpHUCTaJIax
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CronTanHoe H BBIHY)XXJICHHOC H3JTYUCHHUC.

YcTpoiicTBO U MPUHIMIT pabOTHI J1azepa




7.2.5

TexHudeckue yCTpOMCTBA: CIIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAaHTOBBIN

KOMITBIOTEP

7.2.6

IIpaktnueckue  pabGotel.  Habmronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroasl HaAOMIOACHHUS W  PETHCTPALUH

OJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTkpbITHE  PAAUOAKTUBHOCTU.  OMBITHI
Pezepdopna mo ompeneneHuro cocraBa
pamuoakTBHOTO  m3mydeHus. CBoiicTBa
anb(a-, 6eTa-, raMMa-u3nydeHus. BnusHue

PaaAnOaKTUBHOCTH HA JKHUBBIC OPraHU3MBbI

7.3.3

OTkpplTUE  OPOTOHAa U HEUTpOHA.
Hyxnonnas mopnens siapa I'eiizenbepra —
WBanenko. 3apsan sinpa. MaccoBoe uucio

siapa. M30Tormbl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
NO3UTPOHHBIK  Oera-pacman.  ['amma-
U3ITy4YeHHE. 3akoH pPazii0aKTUBHOTO

pacmaga

7.3.5

DHeprus cBA3M HYKJIOHOB B siape. SnepHbie

cuiel. Jleekt Macchl aapa

7.3.6

HI[epHLIe pPCaKuu. I[CJ'IGHI/IG n CHHTC3

saaep

7.3.7

SnepHsiii peaxrop. TepmosinepHbIit
cuHre3. [IpoGneMbl ¥ MEPCHEKTHBBI
SIIEPHOM  DHEPIreTUKU.  ODKOJIOTMYECKHe

ACIICKTHI HﬂepHOﬁ OHCPICTUKU

7.3.8

OnemeHTapHple  yacTHlbl.  OTKpbITHE
IIO3UTPOHA. @yH/1aMEHTAIIbHBIE

B3aHMOJICHCTBUA

7.3.9

TexHuueckue  ycTpoHCTBa:  JO3UMETP,

Kamepa BuibcoHa, SAEpHBI peakTop,




aroMHas bomOa

7.3.10

IIpaktuyeckue paborsl. HMccnenoBanue
TPEKOB YacTHUIL (mo TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3anoro neba. Co3Besnus, spKue

SBéB,HBI, IUIaHETHI, UX BUIAUMOC IBUKCHUC

8.2

Conneu”as cucreMa. IlmaHeTbl 3€MHOU
TPYIIIIBL. [lmanersI-ruradTol u ux
CIIyTHUKH, KapJIMKOBBIC IJIaHEThI. Maibie

testa COTHEYHON CUCTEMBI

8.3

Comame, ¢otochepa u  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIla U 3BE3]1

8.5

3BE3/1bI, WX OCHOBHBIC XaPAKTCPUCTHUKH:
Macca, CBETUMOCTb, PaJHyC, TeMIleparypa,
Hx B3aHMOCBS3b. Jlnarpamma
«CTIEKTPAJIbHBIA ~ KJIACC —  CBETHMOCTHY.
3Bé3npI I7IABHOH  MOCIEAOBATENHHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTbY» IS

3BE€3]] ITIaBHOM MOCIEA0BATEILHOCTH

8.6

###HPar###BayTpeHHee  CTpoeHue  3BE3N.
COBpCMCHHI)IC NpeaACTaBJICHUA (6]
HNpoucXoxaeHun | sBomormu ConmHua u

3BE3. DTambl )KU3HU 3BE3I

8.7

Mneunsiii  Ilyre — Hama [anakrtuka.
ChnupanbHasgs  cTpykTypa [ amakTukwy,
pacnpenenenue 3BE3N, Trasa W IBUIN.
Ilonoxxenne un nBuxenne ConHua B
lanaktuke. [lmockas u  chepuueckas

noAcucTeMsl I'ajlakTuKU

8.8

Tumnel ramaktuk. Paguorajaktukun U

KBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

8.9

Bcenennas.  Pacmiupenune  BceneHHOM.




3akon XaO6na. Pasz0eranuwe rajiakTHK.
Bo3pact u pamuyc Bcenennoil, teopus
bonpmoro B3peiBa. Mogens  «ropsiueu

Bcenennoii». PenukToBoe usinyyeHue

8.10

MacmrabHass ~ cTpykTypa  BceneHHoil.
Meraranaktuka. Hepeménnbsie npoGiiembl

ACTPOHOMUH




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



