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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUM TIpernojilaBanusi yueOHoro mnpeamera «DPusnka» B 00pa3oBaTeIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-ACSTEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeaMeTramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3y4aeMbIX XUMHUEH, OHOJOTHEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTE€pHaJIOB C 3a/JlaHHBIMU CBOWCTBaAMHU W APYIHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢u3MKK IS YPOBHS CpeaHEro ooOmero o0pa3oBaHUs
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takke OOCYXKIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3NUECKON Teopuu, poiu GyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30oBaTeNBLHOTO TIPOIlecCa HCXONd U3 OCOOCHHOCTEW IJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACYETHBIX M KAue€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3zesnoB. [ KauyecTBEHHBIX 3a/Ja4 NPUOPUTETOM SIBISIIOTCA 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k wmarepualbHO-
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 kabuHere (pu3MKK JOKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHLIAIIOM MHUHHMAJIBHOM JOCTAaTOYHOCTH M OOECHeurMBaeT IMOCTaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJIEIOBAHMUS  M3Y4YaeMbIX  SIBIEHMA M  MPOLIECCOB, JMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE [UIsI YYEHUYECKUX IHPAKTHUYECKUX pPaldoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOrOBBIX M LM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO NPUPOJbI, PA3BUTHUE HUX HHTEIUIEKTYQJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

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

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHAAMEHTaIbHBIX 3aKOHOB (PU3UKHU;

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

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

JlocTmxeHne 3TUX Lened oOecreynBaeTCsl pelieHneM CIIeIyIonX 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, 3a/Jad, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
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 CAMOCTOSITEIHHOTO IUIAHUPOBAHUS M MPOBEICHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YpOBHE CpEIHEro OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

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

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

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

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

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

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

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

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEbIO ONPEAEIECHUS MTHOBEHHOMN
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
HNuepruanbHble CUCTEMBI OTCUETA.

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

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

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

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

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABEME U TTAICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE H
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJibca Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIus YIIPYro
nedhopmupoBaHHod  npyxkuHbl.  [loTeHnmanbHas SHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

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

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAIbHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbIThl 110 MU PY3UN KUAKOCTEN U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHUE. Y IeJibHasi TEIIOEMKOCTh BEIlleCTRBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpaTtuMocCTh Po1IeCCOB B MPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEMI0IHEPTETUKHU.



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

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CrOpaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3ayxa. HacwliieHHbld map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJbHasl TerioTa miasieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 2NEKTPUUECKUI 3apsi.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHUMKM UM AMAJIEKTPUKU B IJIEKTPOCTATUUECKOM IIOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBUKYINIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

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

DJIeKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe W3MEpeHHE JDIEKTPOIABWXKYIIEH CWiIbl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

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

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbId (hakT, runores3a, Qu3nyeckas BEJIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

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

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B XKUBOU NPUPOJE.

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.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

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 TypOUHa, ObBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHuTHOM WHAYKUMH. KapThHA JWMHWKA MarHUTHOU
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. BzanmonercTBre 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. OJIEKTPOJABHXKYIAs CUjla HWHIAYKIMU. 3aKOH JJIEKTPOMATrHUTHOU
nHaykunu dapazes.

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

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIEGHME CaMOMHAYKUWHU. OJEKTPOABIXKYINAS  CHJA
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.

3aBUCHUMOCTh AJIEKTPOABUKYIIECH CHIIBI MHIYKIIMU OT CKOPOCTHU 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 UHTYKLIHH.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTu4ecKuil MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJsiebanusiMu. @Dopmyna Tomcona. 3akoH coXpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

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

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HMU.

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

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmmx KoJaeOaHmi.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHc mnpu MOCIENOBATEIbHOM COCIMHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOIO0 TOKa B [ENM W3 MOCIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPa)KCHHE, MPEIOMIICHHE, MOJspU3anus, audpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CpeJIbl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUYHBIX U MPOAOIbHBIX BOJH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

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



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, MoNIspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o00pakeHui B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CiaoxHblil coctaB Oenoro cBeta. LBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

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

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmonenne natepdepeHInm cBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



W3mepenne nokasaress peroMiIeHUs CTEKIa.
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 OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
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 sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBHenue OuHmTeitHa st hoTodddekra. «KpacHas rpanuiiay
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE 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 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

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

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

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

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

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

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acCTpoHOMUU. [IpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHeprum CoiHIla W 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue



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

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

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPENEIICHUS TTOJOXKEHUS HEOSCHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOU c(epax NedaTeTbHOCTH YEI0BEKa, POJib U MECTO (PUBHKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

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

Mescnpeomemuvie nonsamusi, CBS3aHHbIE C MU3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

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

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPATbHBIN
aHaJIN3.



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

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHAYKIUOHHAS II€Yb, pajap, PaIUONPUEMHHUK, TEJIECBU30D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «Dusnka» Ha YpPOBHE CpeIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

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

1) rpamaaHCKOro BOCIIMTAHMS

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

OPUHATHE  TPAJUIMOHHBIX  OOIEUYETOBEUECKUX T'YMAaHHCTHUECKHX U
JIEMOKPAaTUYECKUX LICHHOCTEW;

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

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIbHBIMA HHCTUTYTaMU B COOTBETCTBHU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYIJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
mpuCymero (pu3n4eckoil HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAOLIEH Cpe/ie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

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

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJLHbIE yUeOHbIE eiicTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISIT  3aKOHOMEPHOCTHM M TMPOTUBOPEYUST B  PacCMaTPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHIMIOJIHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIICHUs, HaXOIAUTh apTyMEHTHl IJIsl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX NIPEIMETOB;

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

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

Pabora c nndopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOT0 COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

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

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIECpKAaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

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



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

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

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pEe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

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

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

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  [O3HABATENIbHOW  pedeKkcun KaKk  OCO3HAHUS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOILMOHAIIBHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HAMOIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

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

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

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

HPEIMETHBIE PE3YJIBTATBI

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

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

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

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



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHre TeJ, IBMKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIAPEHHUE, KOHACHCAIMs, IUIABJICHUE, KPUCTAJUIM3allMs, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHHUE JABJICHUS I'a3a IIPU €r0 HAIPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHHS Ta3a B H30Ipoleccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHMYECKOE JBIKEHUE, WCIONb3Ys (DU3NYECKUE BEIMYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMITYJIC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICIT HCIOJB3YEeMbIX BEJIMYMH, WX O0O3HAYCHUS M €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKAsl YHEPIUusl XaOTUUYECKOIO JIBUKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHAA
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
0o0O3HAaUeHUs W EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

ONMCBHIBAaTh N3YYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSKEHHOCTD IMOJIsA, HOTEHIHAN, PA3HOCTh MOTECHIMAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (PU3UUYECKUE
3aKOHBI U MIPUHIIUIIBL: 3aKOH BceMupHOro Tsarotenus, I, II u 11 3akonsl HptoTOHa,
3aKOH COXPAHEHUSI MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHHsS WMIIYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH, OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

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

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

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOroO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33a4d
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW W HayYHO-TIONYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

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

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



paboTaTh B TIpynmne C BBIIOJIHEHUEM PA3JIMYHBIX COIMATIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOM TPOOIEMBI.

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

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

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHUK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOTO fJipa MPHU pPEUICHUU (PU3UUECKHUX
3a/1ay;

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

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJICKTPUYECKYI0  MPOBOJMMOCTh  Pa3JMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO MOJisA, cwia Awmmepa, cuia JlopeHra, WHIYKTUBHOCTb
KaTYIIKW, SHEPTUs HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepuoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CHWJIa JIMH3bI, MPH OINMHUCAHUM TMPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

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



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
ATOMHBIX S7IEp, TPU OMUCAHWU TPABUIBLHO TPAKTOBATh (DU3UYECKHUI CMBICI
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEIHLHOTO U MaPaJIEILHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHUE ODWHIITeHHa mns GoTtorddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00J1acTH)
MPUMEHUMOCTH;

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

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

BBITIOJIHATh DKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUN W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

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

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

coOII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIECNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOUMbIe NIl €€ pEIIeHHUs, MPOBOJUTH PAcu€Thl M OLIEHHWBATH PEATBLHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKON BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHHI C ONOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONYJISIpHONW WH(OpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUUIBl JEHCTBUA MalIMH, NPHOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

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

UCIIONIb30BaTh TEOPETUYECKUE 3HAHWA MO (PU3MKEe B MOBCEAHEBHOW >KU3HU
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 ¢ BBHIMOJHEHHEM pAa3jNYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne /it Kontpoabnbie | IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIe PeCypChl
padoThI padoThI
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
)
1.1 VISHIEE T NETOART HAYHHOTO 2 https://m.eds00.ru/AVIAWVNQO
MIO3HAHUS
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo.ru/SNO2MCWXU
2.2 Junamuka https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 1 1 https://m.eds00.ru/86NRCXHA7
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBEI MOJIEKYIAPHO-KHHCTHHECKOH 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOPHH
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 TPETATHEIC COCTOTHITA BEIeCTRa 5 https://m.edsoo.ru/HSM355JCH
da3oBble EPEX0/Ibl
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaThKa 10 https://m.edsoo.ru/LSRP72QLI
4.2 [locTOSIHHBIHM 27EKTPUUECKUN TOK. 12 1 https://m.edsoo.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toxu B pa3IMyuHbIX Cpeaax

Htoro no pazneny 22
PezepBHOoe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10O 68

[NPOT'PAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaunuecTBO 4acos

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbsie  IIpakruueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
M .0
11 ATHITHOE TOJE. JICKIpOMATHITTHA 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHIYKUUSA
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
M
2.1 CRAHMACCRHD M SHCKIPOMATHITHRE 9 1 https://m.eds00.ru/3TLNQKPG6
KoJieOaHus
M
2.2 CXATITICCIIE 1 TCKTPOMATHITHEIC ) 1 https://m.eds00.ru/WQT6385V1
BOJIHBI
2.3 Onrtuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBEI crenualabHON TCOpHUU

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCUTEIBHOCTH
Hroro mo pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DeMEeHTHI KBAHTOBOU ONTHKU 6 https://m.edsoo.ru/SWOVAWOQRS
4.2 CrpoeHnue atoma 4 https://m.edsoo.ru/[HSBEAOOEA
4.3 AtomHOE 1p0 5 https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Uroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMMHU U ACTPO®PU3UKU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 7 https://m.edsoo.ru/3EODGEKXI9
Hroro no pazneny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o0mu1aromee MOBTOPEHNE 4 https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHoOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHUS

DJIeKTPOHHBbIE NH(POBBIE
o0pa3oBaTe/IbHbIEe pecypchl

®u3uka — Hayka O pUpoeE.
Hay‘-IHI)IG METOJAbI ITIO3HAHUA
OKpPY’KaIoILEero MUpa

https://m.edsoo.ru/Y XGQSPM1P

Pois 1 MecTo du3uku B
(bopMHpOBaHNU COBPEMEHHOMN
Hay4HOU KapTHHBI MHpa, B
MPaKTUYECKOHN JIeSTeTBHOCTH
JIroaen

https://m.edso0.ru/8HSXWFFVO

MexaHnyeckoe ABUKEHHE.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JIBUKCHUS.
[Tepemenienue, CKOpoCTb,
YCKOpEHHUE

https://m.edsoo.ru/RSOA0V5ZX

PaBHOMEpHOE NIpsIMOSIMHENHOE
JBUKECHHE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYyCKOpEHHOE
MPSAMOJIMHEMHOE JIBUKEHHUE

https://m.edsoo.ru/MDIDKJOUB

CBoOoaHoe majieHre. Y CKopeHue
CBOOOHOTO MaIcHUS

https://m.edsoo.ru/MXPLZIX8J

KpuBonuHnelinoe qBUXKEHUE.
JIBr>keHMEe MaTepUaIbHOM TOUKHU
0 OKPY>KHOCTH

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

[IpuHIKIT OTHOCUTEIBHOCTH
lNanunes. MuepunanbHbie
cuctembl otcuera. [lepBriil 3aKk0H
Hrrotona

https://m.edsoo0.ru/J6QY7N3WN

Macca Tena. Cuina. [Ipunnun
cynepno3uuuu cui. Bropoit
3akoH HrroToHa mis
MaTepHUAIBHON TOYKH

https://m.edsoo.ru/BVTNWTAQH

10

Tperuii 3akoH HerotoHa i1
MaTepUalbHbIX TOUYEK

https://m.edsoo.ru/JYL414UAN

11

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

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/RILVEFXEQD

13

Cuna tpenus. Koapduuuent
TpeHus. Cuiia COnpoTHBICHUS
IIPU JABMKEHUH TeJla B )KUAKOCTH
WIIN Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarensHoe u
BpalarebHOE JBIKEHUE
a0COJTIOTHO TBEPIOTO Tea.
MowmenTt cunbl. [Timedo cumsl.
VYcnosus paBHOBECUS TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMnynsc MmaTepuaibHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmnynbec cuibl. 3akoH
COXpaHEHUs UMITYJIbCa.

https://m.edso0.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

PeakxtuBHOEC JBHWXKCHHUEC

16

PaGota u MOLTHOCTD CHUIIBIL.
Kunernueckas sHeprust
MarepuaibHOM TOukU. Teopema
00 U3MEHEHUU KUHETHYECKOMI
SHEPTUU

https://m.edsoo.ru/J1V59L28B

17

[ToreHumnanbHas 3Heprus.
[ToTenmanbHas SHEPTUs YIPYTO
nehOPMUPOBAHHON MTPYKHHEI.
[ToreHmanpHas 3Heprus Teyna
BOJIM3H MMOBEPXHOCTH 3eMJIH

https://m.edsoo.ru/RNEXJW4KF

18

[ToreHumanbHbIE U
HEMOoTeHIMaIbHbIe cUiIbl. CBS3b
paboThl HEMOTEHIIUATBHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI TeN. 3aKOH
COXpPaHECHUSI MEXaHUYECKOM
SHEpPruu

https://m.edso0.ru/DA3QVTOXQ

19

JlaboparopHnast pabota
«HccnenoBanue cBsizu pabOTHI
CHJIBI C UBMCHCHHUEM
MEXaHUYECKOH YHEPTHH Tella Ha
pUMepe PACTHKEHUS
PE3UHOBOTO KI'yTa»

https://m.edsoo.ru/W1R4R88UG

20

KonrtponsHas pabora no Teme
«Kunemaruka. J[nunamuka.
3aKOHBI COXPAHEHUS B
MEXaHHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TTOJIOKEHUS

https://m.edso0.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJISIPHO-KUHETHUECKON
Teopuu. bpoyHOBCKOE ABMKEHHUE.

Huddysus

22

XapakTtep ABUKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BelecTsa. Mozenu cTpoeHus
ra3oB, JKMJIKOCTEW U TBEPIBIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. Konuuectso
BemiecTBa. [locrosaHHas
ABorazipo

https://m.edsoo.ru/FL1BAQD13

24

TennoBoe paBHOBECHE.
Temneparypa u e€ uzmepeHue.
[lIxana remneparyp Llenscus

https://m.edsoo.ru/MVPNY6QA8Z

25

Wneanpueiii raz B MKT.
OcHoBHoe ypaBHeHne MKT

https://m.edsoo.ru/UKJFVVSBZO

26

AOcomtoTHas TeMnepaTypa Kak
Mepa CpelHEN KUHETHYECKOU
SHEPIrUU JBUKEHUS MOJIEKYJL.
YpaBHenue Menzeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlampToHa. ["a30BbIC
3aKOHBI

https://m.edsoo.ru/Y3WB6613A

28

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
MEXTy TTapaMeTpaMU COCTOSHUS
Pa3peKEHHOTO Ta3a»

https://m.eds00.ru/35DBLKT96

29

N3omporieccs! B HeaTbHOM Tase
U UX Tpaduueckoe

https://m.edsoo.ru/0ZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

IpeaACTaBJICHUEC

30

BuyTpennsis sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
crocoObl €€ U3MEHEHMUS.
KonnyecTBo TemioTs! v padora.
Buytpennss sHeprus
OJIHOATOMHOI'0 HJICAJIbHOTO Ta3a

https://m.edso0o0.ru/9JQITVXI8

31

Bugel Terionepenaun

https://m.edso0.ru/36JJ120W9

32

VnenpHas TEMIO0EMKOCTD
BemecTBa. KoIm4ecTBO TEIIOTHI
MIpH TEIUIoNepeaaye.
AnmabaTHBIN mporecc

https://m.edsoo.ru/5K3Y4H86L

33

IIepBblil 3aKOH TEPMOAVMHAMUKH
U €0 IPUMEHEHUE K
u3oImpoueccam

https://m.edsoo.ru/2HO6R3GAS8

34

Heo6paTumocTs nporeccoB B
npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.eds00.ru/S85LWDFT8

35

[Ipunuun nevicteus u K11/
TEIJIOBOM MAallIMHBI

https://m.edsoo.ru/DLCDEAAUC

36

ukn Kapno u ero KII{

https://m.edsoo.ru/4AXPSAO0V7M

37

DKosorunyeckre mpoodaemMbl
TEIUIOPHEPTeTHKHI

https://m.edsoo.ru/P07ZMY MS8I

38

O6o0maromuit ypox
«MomnekynsipHas usuka.
OCHOBBEI TEPMOANHAMHKH >

https://m.edsoo.ru/9EKZ0DDWP

39

KonTponbhas pabota no teme
«MonekymnsapHas GpuzuKa.

https://m.edsoo0.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

OCHOBBEI TEPMOANHAMHKH >

40

[TapooGpa3zoBanue u
KoHneHcanusl. Micmapenue u
KHAIIEHUE

https://m.edso00.ru/X480Q078EE

41

AOCOIIOTHAS M OTHOCUTENIbHAS
BJIQKHOCTh BO3/yXa.
Hacsiennsiit nap

https://m.edsoo.ru/98HVAEBMM

42

Teépnoe teno. Kpucramimieckue
1 amop¢HBIC Tena. AHU30TPOIHUS
CBOMCTB KpuCTAIUIOB. JKuakue
Kpuctaybl. CoBpeMEHHbIE
MaTepHuabl

https://m.edsoo.ru/JXFWLMZNK

43

[naBneHue n KpUCTAIUIU3ALIMSL.
VY enpHas TensoTa IaBjIeHus.
Cybnumarus

https://m.eds00.ru/OX117G6MR

44

ypaBHeHI/IC TEIIOBOro OajlaHca

https://m.edsoo.ru/0IJUXGN2I1

45

DnekTpu3aius Tel.
Dnextpuyeckuii 3apsia. [[Ba Buna
JJIEKTPUYECKUX 3aps0B

https://m.edso0.ru/QJ2S7WSBM

46

[TpoBOAHMKY, TUINEKTPUKU U
MIOJIYIIPOBOTHUKH. 3aKOH
COXPaHEHUS IIEKTPUIECKOTO
3apsna

https://m.edsoo.ru/F3YVPQUYH

47

Bsaumogeiictue 3apsa0B. 3aKoH
Kynona. Toueunbrit
AIEKTPUYECKUI 3aps]T

https://m.edsoo.ru/5U3BUOTHH

48

Harpsx€HHOCTB IIeKTpUYECKOro
nosist. [IpuHnmn cynepno3unnn

https://m.edsoo.ru/91IKAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

ANEKTPUYECKUX MoseH. JInnun
HaANPSHKEHHOCTH

49

Pab6oTa cui
AJIEKTPOCTATHYECKOTO TOJISI.
ITorennuan. PasHocTb
MMOTEHIINAJIOB

https://m.edsoo.ru/VOPD9ASLF

50

IIpoBOAHMKY U TUANEKTPUKHU B
JIEKTPOCTATUYECKOM TI0JIE.
Jusnexrpudeckas
IIPOHUIIAEMOCTh

https://m.edsoo.ru/12P2S312Z

51

Onextpoémkoctb. Konaencarop

https://m.edsoo.ru/B1UPRD52W

52

DNEKTPOEMKOCTH TIOCKOTO
KOHJIEHCAaTOopa. DHeprus
3apsHKEHHOT0 KOHAEHCAaTopa

https://m.edsoo.ru/XPUKP82V8

53

Jlaboparopnas pabota
"N3mepeHne 2NeKTPOEMKOCTH
KOHJeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[IpuHIMDn neicTBUA U
IIPUMEHEHNE KOHEHCATOPOB,
KOIIMPOBAJIBLHOTO arapara,
CTPYHHOTO IPUHTEPA.
DIIEKTpOCTAaTUYECKAs 3alUTa.
3a3eMIleHHe AIIEKTPOIpruOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DIEKTPUYECKHI TOK, YCIOBHS
€ro CyIIeCTBOBaHUSI.
ITocrostunblii Tok. Cuna Toka.
Hanpsixenue. ConpoTuBieHue.
3akoH OMa it yyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

IlocnenmoBarensHOE,
napajuiesibHOe, CMEIIaHHOE
COEIMHEHHE MPOBOTHUKOB.
JlaGopaTopHas pabota
«M3y4eHne CMEIanHoro
COCIMHEHUS PE3UCTOPOBY»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaGora u momntHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon OMa 1st OJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
uenu. Kopotkoe 3aMbikanue.
Jlaboparopnas pabota
«M13mepenune D/IC ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTHBIICHUS

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PesepsHelii ypok. KonTponbsHas

pabora 1o Teme

"3 n
JeKTpoauHaMHKa" /

Bcepocculickas npoBepodHas

pabota

https://m.edsoo.ru/MEM6EIE5SX

60

O6o0maromuii ypok
«QNEKTPOANHAMHKAY /
Bcepoccuiickas npoBepodHas
pabora

https://m.edsoo.ru/P86 MDYO07H

61

DNeKTpOHHAas TPOBOJUMOCTh
TBEP/BIX METAJIIOB.
3aBUCUMOCTh COIIPOTHUBIICHUS
METaJJIOB OT TEMIIEPATYPHI.

https://m.edsoo.ru/\WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

CBepXnpoBOJIUMOCTb

62

DIIEKTPUYECKUI TOK B BAKyyMe.
CBoiCTBA JIEKTPOHHBIX MTYYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TomynpoBoAHUKH, X
cOOCTBEHHAs! U IpUMeCHast
npoBoauMocTh. CBoMcTBa P—N-
nepexoxa. [lonynmpoBogHUKOBbIE
npuOOpHI

https://m.edsoo.ru/S55A1DQUR

64

DNEeKTPUUECKU TOK B paCTBOPax
Y pacIiaBax 3JIEKTPOJIHUTOB.
DNEeKTPOIUTUYECKAS
JTUCCOIMAIs. DIEKTPOIINU3

https://m.edsoo.ru/QUOQUWV91

65

DNEeKTPUYECKHI TOK B razax.
CaMocCTOSTEIIbHBIA 1
HECAMOCTOSTEIbHBIN pa3psl.
Monnus. I1nazma

https://m.edsoo.ru/2VX2KLFQA

66

DnexTpuueckue mprudopsl 1
YCTPOMCTBA U X MPAKTHIECKOE
npuMmenenue. [IpaBuna TexHUKH
0e30macHOCTH

https://m.edsoo.ru/KJA02KUP5

67

Kontponbhas paboTta mo Teme
«Qnektpocraruka. [locTosTHHBIN
3JIEKTpUYECKU TOK. TOKH B
Pa3IMYHBIX Cpeaax»

https://m.edsoo.ru/PASKIGWP4

68

PeseprubIil ypok. O6006mIaronmit
ypok 1o TeMam 10 kitacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3YYeHH S

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

ITocTosiHHBIE MArHUTHI K UX
B3aUMOJICHCTBHIE. MarauTHoe
nosie. BekTop MarHuTHOM
WHAYKIUU. JIMHAY MarHUTHON
WHIYKIUU

https://m.edsoo.ru/ADMOYI1IN6

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

https://m.eds00.ru/1L5CT47FX

JlaGopatopHnas pabora
«V3yyeHue MarHuTHOTO MOJIS
KaTyIIKA C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME MarHUTHOTO TTOJIS Ha
MIPOBOAHMK C TOKOM. Cuiia
Awmmnepa. JlaboparopHas pabota
«Hccnenosanne nelCTBAS
MMOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleficTBHE MarHUTHOTO I10JI HA
JBIKYILYIOCS 3apsKCHHYIO
yactuily. Cuia Jlopenna. Pabota
cuisl JIopenna

https://m.edso0.ru/7ABZQGQC9

DNeKTpOMarHuTHasi UHIYKIIHSI.

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

[ToTok BekTOpa MarHUTHOM
150301090070, 1 (OR713914%9117178
3aKOH 3JIEKTPOMarHuTHOM
unaykiuu dapanes

JlaGopaTopHas pabota
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

https://m.edsoo.ru/XZS5MQCBU

NunykTuBHOCTH. SIBIICHUE
camounaykiuu. 3J1C
CaMOUHIYKIMH. DHEPIrust
MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

https://m.edsoo0.ru/EOTONSAEA

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSITHHBIE
MAarHMThI, JIEKTPOMAarHUThI,
3JIEKTPOJBUIATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS TI€Yb

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok
«MarauTtHoe 1oJe.
SHGKTPOMaFHI/ITHaSI I/IHIIYKIII/ISI»

https://m.edsoo.ru/COBO5BGMC

11

KonTponbnas pabora no teme
«MarHuTtHOe 1oJte.
DNeKTpOMarHuTHasi HUHIYKIUS

https://m.edso0.ru/8X637ELEU

12

CB0OOIHBIE MEXAHNYECKIE
kosebanus. ['apmoHndeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KoJeOaHUi.
[IpeBpamienue 3Hepruu

https://m.eds00.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

JlaGopaTopHas pabora
«HccrenoBanue 3aBHCUMOCTH
MepUOJIa MaJIbIX KOJIeOaHU
rpy3a Ha HUTHU OT JTMHBI HUTH H
MAacChI Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHbIN KOHTYP.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KoJe0aHus B UAE€aIbHOM
K0J1e0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MEXaHUYECKUMU U
3JIEKTPOMarHUTHBIMU
KoJe0aHusIMU

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna Tomcona. 3akoH
COXPAHEHHUS DHEPTUU B
ujealbHOM KoJieOaTeIbHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2LHU

16

[Ipeacrasnenue o 3aTyxaromux
KoseOaHusx. BolHyKIeHHbIE
MeXxaHHuYecKre KoneOaHusl.
Pe3onanc. BeinykaeHHble
3JIEKTPOMArHUTHBIE KOJIeOaHHs

https://m.edsoo.ru/FMBDWPPG4

17

IIepeMeHHBIN TOK.
CuHyconganbHbIi IepeMEHHBIN
TOK. MOIITHOCTB NTEPEMEHHOT0
TOKa. AMIITUTYJHOE U
JIEWCTBYIOIIEE 3HAYEHHUE CUIIBI
TOKA U HANIPSKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [IponsBoacTso,

https://m.edso0.ru/1ZWZUL8OQK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepenavya u norpedieHue
ANEKTPUYECKOM SHEPTUU

19

YCTpoiCcTBO M MPAKTUUECKOE
MIPUMEHEHUE AJIEKTPUIECKOTO
3BOHKa, FeHepaTopa
IIEPEMEHHOTO TOKA, JIMHUI
aJIeKTponepenay

https://m.edso0.ru/93Z12W40QQ

20

DKOJIOrM4eCKUe PUCKU TIPU
MIPOU3BOJICTBE IEKTPOIHEPTHH.
Kynbrypa ncnonp3oBanus
AIIEKTPOIHEPTUU B
MIOBCEHEBHOM KU3HU

https://m.edso0.ru/SDUNYKWNO

21

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHHS U
JuinHa BoJIHBL. [lonepeunsie u
MIPOJIOJIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

https://m.edso00.ru/Z827Q6V70

23

SHGKTpOMaFHHTHBIG BOJIHBI, UX
CBOMCTBaA M CKOpoCTh. [1Ikana
OJICKTPOMAardHuTHBIX BOJIH

https://m.edsoo0.ru/SWB57C06X

24

[IpuHIUIIBI paTnoOCBA3U U
TeneBuieHus. Pazsurue cpeacrts
cBA3U. Paguonokanus

https://m.eds00.ru/2WQTSLGLV

25

KonrtponsHas pabora
«Konebanus u BOIHBI»

https://m.edsoo.ru/IHURONSOB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[Ipsmonuneiinoe
pacrpocTpaHeHHe CBETa B
OIHOpOJHOM cpene. Toueunblid
HMCTOYHHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OtpaxkeHue cBeTa. 3aKOHbI
oTpaxxeHus ceera. [loctpoenue
M300pakKeHHI B TJIOCKOM
3epkaie

https://m.edsoo.ru/IMBKQM22Z

28

IIpenomnenue ceera. IlonHoe
BHYTpPEHHEE OTpa’keHUE.
[IpenenbHbIN yroi NOJIHOTO
BHYTPEHHETO OTPaKEHHUS

https://m.edsoo.ru/V49RISTRN

29

JlaGoparopHnas pabora
«M3mepeHune nokaszarens
MIPEIOMIICHUS CTEKIIa)»

https://m.edso0.ru/JO2E1M1DQ

30

JInnssl. IlocTpoenue
n3o0paxenuii B 1uH3ze. opmyna
TOHKOU JIMH3bI. Y BEJIMUYECHUE
JIMH3BI

https://m.edsoo.ru/W2MMS9KJIC

31

JlaboparopHnast pabota
«MccnenoBanne CBOMCTB
M300paKeHUH B JIMH3AX)

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus cera. CoXHBIN
cocrtaB Oemoro cBera. [[Ber.
JlabopaTopHas pabota
«Habmronenue qucrnepcuu
CBETa»

https://m.edsoo.ru/K9OOWVKE11

33

Wntepdepeniys ceera.
Hudpaxius ceera.

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

JudpakionHas pemeTka

34

HOHepe‘IHOCTB CBCTOBBIX BOJIH.
HOJ’IS[pI/ISaI_[I/IH CBETa

https://m.eds00.ru/Q2118XY0OJ

35

OnTuueckue mpuOOpsI U
YCTpOICTBA U YCIIOBUS X
0€3011acHOr0 MPUMEHEHUS

https://m.edsoo.ru/M5127JYGT

36

I'panHuLIbI TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKHU.
[Toctynarsl cienuanbHON
TEOPUH OTHOCUTEIHHOCTH

https://m.edsoo.ru/P8GBIFJ5N

37

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITTHHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus U UMIYIbC
penATUBUCTCKOM yacTuilbl. CBs3b
MAaccChl C SHEPTUEN U UMITYJIBCOM.
OHeprus MoKos

https://m.edso0.ru/190Z2Y4BUB

39

KonrtponsHas padora «OnTHKa.
OcCHOBBI CIELIMATIBHON TeOpUn
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/L8689JPLI

40

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

https://m.edsoo.ru/ZL6P16LA0

41

OTKpBITHE U HCCTIEIOBAHUE
dbotodrddexra. OnbiTer A. T
CroneroBa

https://m.edso0.ru/PGL5XXSRO

42

3akonsl hoTordhdexra.
VYpaBHeHue DUHIITEHA 715
dbotorddekra. «KpacHas

https://m.edso0.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuta» Gorodddexra

43

HaBnenune cBeta. Onwitel I1. H.
JleGenesa. Xumnyeckoe
JIIEHCTBUE CBETA

https://m.edso0.ru/EGO6ZQ1SA

44

TexHuueckue yCcTpoicTBa U
MPaKTUYECKOE TPUMEHEHHE!
¢dhoTorIeMeHT, POTONATUHK,
CoJIHEUHasl OaTapesi, CBETOIUO]]

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3agay no teme
<<3JI€M€HTI>I KBaHTOBOﬁ OIITUKWN))

https://m.edsoo.ru/ZE73A67B1

46

Mopenb aroma Tomcona. OnbIThI
Pesepdopna no paccessHuro o-
yactull. [L1anerapHas MoJenb
aToMa

https://m.edsoo.ru/FIC11POHN

47

IToctynmater bopa

https://m.eds00.ru/6X7GFHZ9X

48

N3nydenne u norioneHue
(hOTOHOB MpH TIEPEX0JIe aToMa C
OJIHOTO YPOBHSI SHEpTUU Ha
Ipyrou. Buasl criekTpos

https://m.edsoo.ru/NN8BHZYBE

49

BoaHOBEIE CBOMCTBA YAaCTHII.
Bomnnel ne bpoins.
KopnyckynspHo-BoIHOBOIM
nyanu3M. CIIOHTaHHOE 1
BBIHYKJICHHOE U3JTy4YCHHE

https://m.edso0.ru/J710TLFCO

50

OTKpBITHE PATMIOAKTUBHOCTH.
OmnsiTel Pesepdopaa no
OIIPEETICHUIO COCTaBa
PAaAOAKTUBHOI'O U3JTYUCHUSA

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpraHU3MBbI

https://m.edsoo.ru/UOCIRQS0Z5

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DJEKTPOHHBINA U IO3UTPOHHBIN
Oera-pacmaj. ["aMma-u3myuenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBS3H HYKJIOHOB B
sanpe. SlnepHsle peakuuu.
Snepusriii peakrop. [IpoGnemsl,
MIEPCIIEKTUBBI, SKOJIOTUIECKHUE
aCIICKTHI SICPHON SHEPTEeTHKH

https://m.edsoo.ru/CFJYJSSIG

54

DJeMeHTapHbIEC YaCTULIBIL.
OtkpsiTHE TO3UTPOHA. MeTonb!
HaOIIOICHNS U PETUCTPALIH
IeMEHTapHbIX YacTull. Kpymibsii
crosl «@yHAaMEHTaIbHbIE
B3auMOIeNUCcTBUI. EMUHCTBO
(bu3nyuecKoil KApTUHBI MUPA»

https://m.edsoo.ru/SUC62U40A

55

OTanel PasBUTHUA aCTPOHOMMUH.
[IpukiagHoe u
MHPOBO33PEHUYECKOE 3HAYCHUE
acTpoHOMuUU. By 38E31HOTO
Heba. Co3Be3nus, IpKHe 3BE3/IH,
IUTAHETHI, UX BUAUMOE
nemkenne. CoiHeyHas cucTeMa

https://m.edso0.ru/5PXS219VY

56

Comare. ComHeyHas aKTUBHOCTb.
Uctounuk sneprun ConHia u

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

3BE3

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKHU. 3BE3IBI
[JIaBHOH TTOCIIEIOBATEIBHOCTH.
BuyTtpennee crpoenue 3BE31.
CoBpeMeHHbIE NPEACTABIEHUS O
MIPOUCXOXKICHUN U SBOIOIIUH
ConHia u 3B€37

https://m.edsoo.ru/GGD3W74Z0

58

Mnuneunsii [1yte — Hama
lNanaktuka. [Tonoxenue u
nBrokenne Connana B [amakTuke.
l'anaktuku. YEpHbIE IBIPHI B
sIpax rajJjakTHK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pasoeranue
ranakTuk. Teopus bosbiioro
B3pbIBa. PEIMKTOBOE U3ITyYEHHUE.
MeraranakTuka

https://m.edsoo.ru/QIWRLVWNN

60

Heperennsie npobiaembl
aCTPOHOMUU

https://m.edsoo.ru/LJHNL2MCF

61

KonTponbnas padora
«JIeMEHThI aCTPOHOMUH U
acTpou3uKm»»

https://m.edsoo.ru/TXTTCT488

62

O606maromuit ypok. Poib
(U3HUKN U aCTPOHOMUH B
9KOHOMHYCCKOH,
TEXHOJIOTHYECKOM, COLIMAIbHOM
1 DTHYECKOH cepax
JeSITeIbHOCTH YelIOBEKa

https://m.edsoo.ru/MWNJ5CRXYD

63

O6o06maromuit ypok. Pois u

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
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MecTO (PU3MKU U aCTPOHOMUU B
COBPEMEHHOI HAy4YHOU KapTHUHE
Mupa

64

O6o0maromuii ypok. Poib
(busnveckoit Teopuu B
(bopMUPOBaHUY MPECTABICHUI
0 (hM3MYECKO KapTUHE MUPA

https://m.edsoo.ru/Y29SVPCVR

65

O6o06maromuii ypok. Mecto
(bu3nIeCKOil KapTUHBI MHpPa B
o0mIeM psiy COBpEMEHHBIX
€CTECTBCHHO-HAYYHBIX
NPEICTABICHUIN O PUPOJIC

https://m.edsoo.ru/LKNUIKHZH
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PesepBHbIil ypok. MaruutHoe
nosie. DJIeKTPOMarHuTHas
WHIYKIUSA

https://m.edsoo.ru/EVMFIQTP6
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PesepBHbIit ypok. OnTuka.
OcCHOBBI CIELIMATIBHON TeOpUn
OTHOCHUTEIILHOCTH

https://m.edsoo.ru/ESABJRKS8L

68

Pesepnerii ypok. KBanrosas
¢u3uka. DIeMeHThl aCTPOHOMUHU
U aCTpOPU3UKH

https://m.edsoo.ru/RARQLVO2J

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TMpuUMepax polb W MeCTO (PHU3UKH B
(opMHpPOBaHUN COBPEMEHHON HAay4HOH KapTHHBI MHUpa, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B PAKTUYECKOU ACSITEIbHOCTH

Jonen

10.2

Y4uuThIBaTh I'PaHULBl IPUMEHEHUS] U3YYEHHBIX (PU3MUECKUX MOJEIIEH:
MaTepuaibHas TOYKa, MHEpLHUalbHas CUCTEMa OTcuéTa, abCOIIOTHO
TBEPAOE TEJO, UACATBHBINA I'a3; MOACIN CTPOCHHUS ra3oB, KUAKOCTEH U
TBEPABIX TeEJ, TOYECUHBIM DSJIEKTPUYECKUH 3apsA] — IpU PELICHUU

¢duznuecKux 3a1a4y

10.3

Pacno3naBaTth ¢usnveckue sBICHUS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISPHO-KUHETHYECKON Teopuun
CTPOCHHSI BEIIECTBA W  DJJIEKTPOJMHAMHUKH: pPaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUKECHHE, CBOOOJIHOE MaJCHUE
TeJN, JBUXKEHHE I0 OKPY)KHOCTH, WHEpIHs, B3aUMOJEUCTBUE TEIl;
mudp¢ys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe o00bEéMa Tel TMpU  HarpeBaHUU
(oxJaxx7ieHuu), TEIUIOBOE paBHOBECHE, HCIApeHUe, KOHIEHCAIHS,
MJIaBJeHUE, KpUCTAJUIM3alus, KHUIIEHHWEe, BIAXKHOCTh BO3/yXa,
MOBBIIICHNE IABJICHUS Ta3a MPU €T0 HATPEBaHUH B 3aKPHITOM COCYIE,
CBS3b MEXJIYy IlapaMeTpaMu COCTOSHHS Ta3a B HW30MPOIeccax;

SJICKTpU3alus TCI, B3aHUMO/ICHICTBHE 3apgaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, HCHOIb3ysd (u3nyeckue
BEJIMYUHBI: KOOPJMHATA, IIyTh, IIEPEMELICHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tela, CWJIA, WMIYJIbC Tela, KUHETUYeCKas DJHeprus,
NOTEHIMaJbHAs JHEeprus, MeXaHudeckas pabora, MexaHHW4ecKas
MOIITHOCTbh; TIPY ONHUCAHUU NPABHIILHO TPAKTOBATh (PU3NUECKUNA CMBICT
UCIOJIb3YEMBIX BENMYMH, MX OOO3HAU€HUs M €JUHHULbI, HaXOAWUTH
(dbopMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C JAPYTUMU

BCINYHNHaAMH

10.5

OnunceBaTh HU3Yy4YCHHBIC TCIIJIOBEIC CBOMCTBA TE€I M TEIUIOBBIC




ABJICHUS, HCNOJb3ys (U3MYECKUE BEIMYMHBL: JaBJIECHUE Tras3a,
TEMIIepaTypa, CpEIHssl KHUHETHYECKass DSHEpPrusl XaOTHYECKOIO
JBIKEHUS MOJIEKYJ, CpEAHEKBaJpaTU4HAsi CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHss HHeprus, pabora rasa,
KO3(G(GUIUEHT MO0JIE3HOI0 JEHCTBHS TEMJIOBOIO JBUIaTels; IpHU
ONMCaHUU IIPaBUIIbHO TPaKTOBATh buznyeckuit CMBICI
UCIIOJIb3YEMBbIX BEJIUYMH, MX OOO3HAUEHUS M EIWHHUIBI, HAXOAWUTh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIHMUUHY C IPYTUMHU

BCJIMYHMHaAM

10.6

OnucelBaTh M3y4yEHHBIE DJIEKTPUUECKUE CBOWCTBAa BELIECTBA U
AIIEKTPUYECKUE  sABJIEHUS  (IIPOLIECCHI), HCIONIB3Yd  (U3HUECKUe
BEJIMYUHBI: JNEKTPUYECKUN  3apsill,  JJEKTPUUECKOe  TOJIe,
HanpspKEHHOCTh  1OJIS, IOTEHLMAJ, pPa3HOCTh MOTEHUUAJIOB; IMpU
OTNHMCAaHUH TIPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICT HCIIOJIB3YEMbIX
BEJIMYMH, WX OOO3HAUYEHUsS U EIUHUIBL, YKa3blBaThb (QOPMYJIBL,
CBS3BIBAIOIIME JAaHHYIO (PU3UYECKYI0 BEIUYMHY C JAPYTUMHU

BCJIIMYNHaAMU

10.7

aHAM3UpPOBaTh (PU3MUECKUE TMPOLECCHl M  SIBICHUS, HCHOJb3Ys
(du3nyeckre 3aKOHbI M IPUHIUIBI: 3aKOH BCEMUPHOTrO TsArotenus, I, 11
n III 3akoHbl HproTOHA, 3aKOH COXpAaHEHHMS MEXaHUYECKOM DHEPIHUH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHLUII CYNEPIO3ULUN CUJI, IPUHIUII
paBHOIIpaBUs  WHEPUUAIBbHBIX CUCTEM  OTCYETA;  MOJIEKYJISPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUS BEIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpEeHEW KWHETUYECKOM JHEPrMU TEIUIOBOIO JBHUKEHHS MOJEKYN C
a0COIOTHOW TeMmepaTypoil, NEepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHMs DJEKTPUUECKOTO 3apsaa, 3akoH Kynona; mnpu 3TOoM
pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe

BBIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC ITPUHIUIIBI JIeNCTBUSA MallliH, HpI/I60pOB n
TCEXHUYCCKUX yCTpOﬁCTB; pa3jiniyate YCJIOBHUA HUX 0e30I1acHOro

HCIIOJIBb30BaHUs B HOBCGI[HGBHOﬁ KHU3HU

10.9

BBITIOTHATE SKCTIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3UUECKHUX SIBICHUN U
MPOLIECCOB C MCMOJIB30BAaHUEM TMPSAMbBIX U KOCBEHHBIX U3MEPEHUI; NMpU
3ToM (opmynupoBaTh TpobieMy (3amady) W THIOTE3y Y4eOHOTO
DKCIIEPUMEHTa,  coOMpaThb  yCTAaHOBKY U3  NIPEIOKEHHOIO

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

10.10

OCYIJ_IGCTBJIHTB npsIMbIC W KOCBCHHBIC HW3MCPCHUA (I)I/I3I/I‘-ICCKI/IX

BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMAIBHBIN CIIOCOO M3MEpPEeHUs U




HCIIOJB30BaTh U3BECTHHIC METOAbI OICHKU HOFpCIHHOCTefI I/I3MepeHHﬁ

10.11

HccnenoBaTh 3aBUCMMOCTH MEXNY (M3UYECKMMH BEIUYHMHAMHU C
UCIIOJIb30BAHUEM IMIPSAMBIX H3MEPEHMM; MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBAaTh pE3yJibTaThl IOIYYEHHONH 3aBUCUMOCTHU
(¢u3nUecKuX BEIMYUH B BHJIE TAOIUI] U TPa(UKOB, NeNaTh BBIBOJIBI 1O

pe3yJibTaTaM MCCIIEI0BaHUs

10.12

CoOmomaTe mpaBmiia  0€30MacHOrO0  Tpylda TMPU  MPOBEIACHUHU
UCCIICIOBAaHUI B paMKax Yy4eOHOro JKCHEpUMEHTa, y4deOHo-
HCCIIEIOBATENIbCKOW U IMPOEKTHOM AEATEIIBHOCTH C HMCHOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYIOBAHUS

10.13

Pemarp pacuérHble 3a1auyu ¢ SBHO 3aJaHHON (U3UYECKON MOEIbIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHajm3a
yCJIOBHSL  3a7auyd  BbIOMpAaTh  (DU3UYECKYIO MOJENb, BBIICTATH
buznueckue BeNUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl €€ pellleHus,
MPOBOAMTH PACUETHI M OI[EHUBATh PEATBLHOCTH MOJYYEHHOTO 3HAUYCHUS

(U3UYECKOIN BETMYUHBI

10.14

Pemars Ka4CCTBCHHEIC 3aJa4du: BLICTPAaUBAaTb JJOTN4YC€CKHU
HCIIPOTUBOPCUMUBYHO IICTIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha N3YUYCHHBIC

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

10.15

Hcnonb3oBaTh HOpU  pELIEHMHM YY4eOHBIX 3aJad  COBPEMEHHBIE
UHGOPMALIMOHHbIE TEXHOJIOTUM JUIs TOMCKA, CTPYKTYpUPOBAHMUS,
UHTEPIIPETallU U TPEJCTAaBIECHUS YYEOHOH M Hay4dyHO-TIONYJISpHOU
uH(pOpMaLMY, MOJYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUECKU

AHAJIU3UPOBATH MOJYYACMYIO I/IH(l)OpMaI_II/IIO

10.16

[TpuBoauTE TpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE IPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT U

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HaHUS MO (PU3HKE B TMOBCEIHEBHOU
JKU3HM JUTsl obectieueHust 6€30macHOCTH Ipu oOpamieHuu ¢ mpudopamu
U TCEXHHUYCCKUMU yCTpOﬁCTBaMH, AJid COXpaHCHUA 3J0pOBbA H

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

10.18

PaGoTaTh B rpymnme c BBINOJIHEHUEM PA3IHYHBIX COLMAJIBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TpPyHObl, pPalMOHAJIBHO  pacHpeneisTh
00s3aHHOCTH ¥ IUIAHUPOBATh JEATENIBHOCTh B HECTaHJAPTHBIX
CUTyallUsiX, aJ€KBAaTHO OLICHMBATh BKJAJ KaXXJ0IO0 W3 yYaCTHHUKOB

TPYIIIBI B pElIEHHE paccMaTpUBaeMoil mpooOieMbl
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JleMoHCTpHpOBaTh Ha TpUMEpPaX poilb W MeCTO (PU3UKK B
(GhOpMHUPOBAaHUKM COBPEMEHHON HAyYHOW KapTHHBI MHUpPa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKON JEATEIbHOCTH

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

11.2

VYYuTHIBaThH r'paHulbl IPUMEHEHUA U3YUYCHHBIX (bI/ISI/I‘I€CKI/IX MO,Z[CJ'ICIZ:
TOYCUHBIN BJIGKTpPI‘IeCKI/Iﬁ 3apsan, aAcpHasd MOACIIbL aTOMa, HYKJIOHHAA

MO/IENIb aTOMHOT'O Si/Ipa MPH pelIeHNH (PU3NIECKHX 33134

11.3

PacrioznaBate (usnyeckue sBieHHUS (MPOIECCHI) U OOBACHATH MX Ha
OCHOBE 33aKOHOB  DJJIGKTPOJMHAMUKA W  KBAaHTOBOW  (pH3UWKU:
AJIEKTPUYECKasi IMPOBOJUMOCTh, TEIJIOBOE, CBETOBOC, XHMHUYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
DJICKTPOMArHUTHAsT WHAYKIHS, JCHCTBUE MArHUTHOTO TIOJII Ha
MPOBOJAHWK C TOKOM W JBMXKYIIUKCS 3apsij, AJICKTPOMArHUTHEIC
KoieOaHUs W BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
OTpaKEHHE, TpeloMIIeHHue, UHTephepeHIus,  AuPpakuus Hu
MOJISIpU3allisl CBETa, JMCIEPCUsi CBeTa, (OTO3EKTpUudeckuii 3ddekt
(potorddext), cBeTOBOEC HaBICHUE, BO3HWKHOBEHHE JIMHEWYATOTO
CHEeKTpa aToMa BOJOPO/AA, €CTECTBEHHass M  HCKYCCTBEHHAs

pPaaAnOaKTUBHOCTDb

11.4

OnuceiBaTh ~ M3yYEHHBIE CBOMCTBa  BemIeCTBAa  (DIIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKUE, IEKTPHUUECKYIO MPOBOJIUMOCT Pa3THIHBIX
Cped) M DJIEKTPOMArHuWTHBIE SIBIEHUS (IPOLECCHl), HUCHOIb3Ys
¢u3nyeckue  BEIMYMHBL:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
DIIEKTPUUYECKOE  HANPSHKCHHE,  DJIEKTPUYECKOE  CONPOTHBIICHUE,
pazHocTh moTeHImanos, JJIC, paboTa TOka, UHIYKIUS MarHUTHOTO
nonsi, cuiaa Awmmepa, cuia JlopeHa, WHAYKTUBHOCTh KaTYIIKH,
SHEPIUsl AJIEKTPUUYECKOTO0 M MarHUTHOTO IOJIeH, MEepHoj M YacToTa
KoJieOaHuit B KoJieOaTeIbHOM KOHTYpE, 3apsij U CUjia TOKa B MPOIecce
TapMOHHMYECKHUX AIEKTPOMATHUTHBIX Kosie0aHuH, doxycHoe
paccTosHHE M ONTHYeCKas CWiIa JIMH3bI; MPU ONMUCAHUU MPABUIIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT HCIOJB3YEMBIX BEIHYMH, HX
0003HaueHWs] W EIWHHIBI;, YKa3biBaTh (OPMYJIBI, CBS3BIBAIOIINE

JaHHYI0 (PU3NYECKYIO BETUUYHUHY C JPYTMMH BETUYUMHAMU
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OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHUA U IMPOLECCHI, UCIIOJIb3Yys
(1)I/I3I/I‘-ICCKI/IC BCIIMYUHBI: CKOPOCTHb 3JICKTPOMATHUTHLIX BOJIH, IJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHCPIUA U HUMIIYJIBC q)OTOHa, nepuona
nmojypacmnaga, OSHEPTUA CBA3HM ATOMHBIX AA€p, IIPH OIIHMCAaHUHU
IIpaBHUJIbBHO TPAKTOBATb (1)I/I?>I/ILICCKI/II71 CMBICJI UCIIOJIB3YEMBIX BCIINYHH,
UX 0003HAYCHUS U CAUHUIIBI, YKAa3bIBATb (bOpMyJIbI, CBA3BIBAIOIIUC
JaHHYIO (I)I/I3I/I‘IGCKYIO BCJIMUYUHY C APYTUMHU BCINYHMHAMH, BBIYUCIIATDH

3HA4YCHHUC (l)I/I3I/ILI€CKOI71 BCJIMYHHBI

11.6

Ananu3upoBath (U3MYECKHE TPOLECCHl W  SABICHHS, HCIOIb3YS
¢usmueckue 3aKOHBI M OpUHIUNBL  3akoH Oma,  3aKOHBI
IIOCJIEAOBATENBHOIO U IApAJJICIIBHOTO COEAWHEHHS IIPOBOJHHUKOB,
3akoH Jxoynsa — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKLUH, 3aKOH
IIPSAMOJIMHEMHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHbl  IPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTeHHa A
doro3dexra, 3aKOH COXpaHEHUS DSHEPIMH, 3aKOH COXPaHEHUs
UMITYJIbCA, 3aKOH COXPAaHEHMsI DJIEKTPUYECKOTO 3apsia, 3aKoH
COXpaHEHUs  MaccOBOIO  4YMCia, mocryiaarel  bopa,  3akoH
PaAMOAaKTUBHOIO pacnajga;, TMpH DSTOM  Ppa3jIM¥aTh  CIIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHHE U YCIOBHS

(rpaHMIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGIIGJI?ITI) HaIlpaBJICHUC BCKTOpPAa HWHAYKIOUHW MArduTHOIO I10JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa N CUJIbI HopeHua

11.8

CtpouTh ¥ ONUCHIBATH H300pa)K€HHE, CO3/1aBa€MO€  IIJIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

BEIOTHATE SKCIIEPUMEHTHI TIO UCCTIE0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C UCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
5ToM (GOpMYIUPOBaTh MpodiemMy (3a7ady) U THIOTE3y Y4eOHOTO
OKCIEpUMEHTa,  COOMpaTb  YCTaHOBKY W3  TPEIJIOKEHHOTO

060p}/'I[OBaHI/I}I, MMPOBOAUTD OIIBIT U (bOpMYJ'IPIpOBaTB BBIBObI

11.10

OcyiiecTBisITh NpsIMBIE W KOCBEHHBbIE HW3MEPEHMsI (PU3MUECKHX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCOO H3MEPEHUs U

HCIIOJB30BaTh U3BCCTHHIC METO/IbI OLICHKNU HOTpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C UCIOJIb30BAaHUEM
NpSMBIX ~ M3MEPEHUH; TIPH ITOM KOHCTPYHPOBAaTh YCTaHOBKY,
buKcUpoBaTh pPE3yIbTATHl MOJYYCHHON 3aBUCHMOCTH (DU3MUECKHX
BEJIMYMH B BUJE TAOIUIl U TpadUKOB, IENaTh BBIBOJBI MO pe3yIbTaTaM

HCCIIEIOBAHUS

11.12

CobOmoate mpaBuiia 0O€30MacHOTO TpyAa IMpH  MPOBEIECHUHU




WCCIIeIOBAaHUM B paMKax Yy4eOHOro OJKCIEepUMEHTa, Y4eOHO-
HCCHGI[OB&TCHBCKOﬁ u HpOGKTHOﬁ ACATCIIbHOCTU C HUCIIOJIb30BAHUECM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyHOBaHUS

11.13

Pemate pacuérHple 3a1auu C SBHO 3aJaHHON (DU3UYECKON MOJIEIIBIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHam3a
YCIIOBUSL  3a/Jla4ydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb,  BBIICIATH
bu3HYecKrue BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PAcUEThl U OIIEHUBATHh PEATBHOCTH MOJYYECHHOTO 3HAYCHUS

(bU3HYECKOI BETNIMHBI

11.14

Pemarp  kauecTBeHHbIE  3a/ayM: BBICTpAauWBaTh  JIOTUYECKU
HEIPOTUBOPEUHMBYIO LIEMOYKY PACCYXKICHHI C OMOpOil Ha H3y4eHHBIE

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

11.15

Hcnonp3oBaTh MNpU  pelIEHUH y4eOHBIX 3aJad  COBPEMEHHbBIE
MH(POPMALIMOHHbIE TEXHOJOTUM JUIsl IOMCKA, CTPYKTYpUPOBaHUS,
UHTEpIpeTallul M HNpPEeJCTaBIeHUs Y4eOHOW M Hay4YHO-IOMYJSPHOM
uH(pOpMaLIMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU

aHAJIM3UPOBATH MOIY4aEMYIO HH(POPMAIHIO

11.16

OOBSACHATh MPUHLUIBI JCHCTBHUS MaIIUH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuuaTh YCJIOBHUS UX O€30MACHOTO HCIIOJIb30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIaJa POCCUICKUX U 3apyOekHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp30BaTh TeOpeTHYECKHe 3HaHUS MO (PU3HKE B TMOBCEIHEBHOU
JKU3HM T oOecrieueHrs 0€30macHOCTH TIpU OOpaIIeHUH ¢ pudopaMu
U TCEXHHUYCCKUMU yCTpOﬁCTBaMH, AJid COXpaHCHUA 30pOBbA H

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IIOBCACHUSA B Oprn(ammeﬁ cpeaec

11.19

PaGotate B TpyImie ¢ BBINOJHEHUEM DPA3IUYHBIX COIMAIBHBIX POIEH,
IUIAHUPOBATh ~ paboOTy  TPYIIbI,  palMOHAIBHO  paclpeiessiTh
00S3aHHOCTM Y  TUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyalusX, aJCKBAaTHO OLIEHMBATh BKJAJ KaXXIOT0 U3 YYaCTHUKOB

IPYIIBI B PEILIEHNE pacCMaTpuBaeMOi MpoOIeMBbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3ziena

Kox nposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

®duzuka — Hayka o npupoae. Hayunbie
METO/Ibl TTIO3HAHUSI OKpY»Karomiero mupa. Poib
SKCIIEPUMEHTa M TEOpHUH B  Ipoliecce

MIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue GU3NYECKUX SBICHUA U
npoueccoB. Hayunsie runores3sl. @uzndeckue
3aKOHBl U TEOpUHU. ['paHULIBI NPUMEHUMOCTU
(bU3IIECKUX 3aKOHOB. [TpuHIIMDI
cooTBeTcTBUsl. Ponb u Mecto ¢Qusuku B
dhopmMupoBaHUHT COBPEMEHHOM Hay4YHOU
KapTHUHBI Mupa, B IPaKTUYECKON

HEATENbHOCTH JIOAEH

MEXAHUKA

KMHEMATHKA

211

Mexaan4deckoe JBHKCHHC. OTHOCHUTENBHOCTh
MEXaHUYCCKOI'O JIBUKCHU. Cucrema orcuéra.

Tpaexropust

2.1

212

[Tepemermenne, cKOpOCTh (CpemHsisi CKOPOCTb,
MTHOBEHHass  CKOpOCTb) U YCKOpEHHe
MaTepHaIbHOW TOYKH, UX MPOEKIMH Ha OCH
CHUCTEMBI KOOp/MHAT. Crnoxenue

MIEPEMEIICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE 51 PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JBUKCHUE. I'paduku
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHHUS, yTH nu MepeMEIICHUS

MaTepHaHLHOﬁ TOYKHU OT BPECMCHU




214

CBobOoHOE TIazicHre. Y CKOpeHHE CBOOOIHOTO

MmajeHust

2.15

KpuBonuneiinoe paBuwxkenue. PaBHOMepHOe
JIBIDKEHME  MaTepuajlbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHas
CKOPOCTb. [lepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBIKCHUE CHApsAJOB, LECMHBIE U PEMEHHBIC

nepenadn

2.1.7

[IpakTnueckune paboTHI. N3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKY MYyTSIMH, IPOUICHHBIMU
TEJIOM  3a  IIOCJIEOBATEIbHBIE  pPABHBIC
MIPOMEXKYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBUDKEHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOMU
Hyl0. V3yueHne ABMKEHUS IIapuKa B BSI3KOU
JKUAKOCTU.  M3ydeHWe  JBWIKEHHS  Tela,

6pOIJ_IeHHOFO TOPU30HTAJIBHO

2.2

JTMHAMUKA

221

[TpuHnMn OTHOCHUTEIILHOCTH INanmunes.
IlepBbiii 3axkoH Herorona. HMuepuuaibHble

CHUCTEMEI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHiun cyneprno3unuu

CHII

2.2.3

Bropoii 3akoH HproToHa 111 MaTepualbHOU
TOYKM B HWHEPLHAIBHOW CHCTEME OTCUETA
(UCO). Tperuit 3akoH Herotona mms

MaTCpHAJIbHBIX TOUCK

224

3aKOH BCEMHUPHOTr0 TAroTeHUs. CHiia TSKECTH.

HepBaﬁ KOCMHUYCCKast CKOPOCTb. Bec tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs
CKONBKEHUS W  CWJIA TPEHUS  IOKOS.

Koaddumment tpenus. Cuna conpoTUBIEHUS




IpUu ABUKCHUU TCJIA B JKUAKOCTU HUJIU I'a3¢C

2.2.7

HOCTYHaTCHBHOC 1 BpamaTCJIibHOC ABHIKCHUC

a0COJTIIOTHO TBEPAOTO Tea

2.2.8

MOMCHT CHJIBI OTHOCHUTCJIBHO OCH BpaH_ICHI/IH.
[Tnedo cuibl. YCIIOBUS paBHOBECHS TBEPIOTO
teaa 8 UCO

2.2.9

Texumueckne YCTPOﬁCTBai INOAIINITHHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTdeckune paboThl. M3yueHue NBHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TMOJ
JIEMCTBUEM HECKOJIbKMX cuil. MccinenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAOIIMX
B jaedopMupyeMoll TMpyKWHE H PE3UHOBOM
oOpaslie, OT BEIMYMHBI HX AePOopMaIliH.

HccenenoBanue ycioBui paBHOBECHS TBEPIOTO

TCJa, UMCIOIICTO OCh BPAlICHHA

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

231

I/IMHYJIBC MaTepHaHBHOﬁ TOYKH, CHCTCMbI
MaTCpHraJIbHBIX TOYCK. I/IMHYJII)C CHJIBI H

HN3MCHCHHUEC UMITYJIbCA TCIIa

2.3.2

3akoH coxpaHeHuss ummnyiasca B HCO.

PeakTuBHOE NBMKEHUE

2.3.3

Pabora cuiiet

234

MoOIIHOCTD CHJIBI

2.35

Kunernueckast 3Heprusi MaTepHAIILHON TOYKH.

TeopeMa 0 KHHETHYECKOM SHEpPIUun

2.3.6

[TorenmmansHas osHeprusd. I[loTeHumnanbHas
SHEprus yIpyro nehopMUPOBAHHOM
npyxunbl. [loTeHIManbHasg »>HEpPrus Tela

BOJIM3U MMOBCPXHOCTHU 3emMiu

2.3.7

[ToreHuaneHple U HEMOTEHIIUAIBLHBIE CHIIEL.
CBsi3p paboThl HEMOTCHIIMAIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOMN SHEPruu

CHCTCMBI TECII. 3aKkoH COXpaHCHUMA




MEXaHUYECKON YHEPTUn

2.3.8 VYipyrue u Heylpyrue CTOIKHOBEHHS
239 TexHUUYeCKne yCTpOWCTBA: JIBUJKEHUE DAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET
[Ipaktnueckue paboTel. W3yueHue cBs3M
23.10 CKOpPOCTEMl TeJl TMpu HEyNpyrom yaape.

HCCJ’ICI{OB&HI/IC CBA3HU pa6OTBI CHJIBI C

W3MEHECHHEM MEXaHHMYISCKOM OHCPIHUHU TCJIa

MOJIEKYJISAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KMHETUYECKOU TEOPUM

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIAPHO-
KMHETUYECKOU TEOPUHU. BbpoyHnoBckoe
newkenue. Judpdysus. Xapakrep IBUKECHUS U

BSaHMOHCﬁCTBHH YaCTHUll BE€IICCTBA

3.1.2

Mopenu cTpoeHuss Ta30B, KUAKOCTEH U
TBEPABIX Tel W OOBSCHEHHE CBOWCTB

BCIICCTBA HA OCHOBC 3THX MOﬂCHCﬁ

3.13

Macca wMonekyn. KonudecTBo BemiecTsa.

[TocTostHHAas ABoraapo

3.14

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus

3.15

Monens  upeanpHoro  rasza.  OcHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TEOpHUU UACAIBHOTO Ir'a3a

3.1.6

AOGcomoTHas Temreparypa Kak Mepa cpeaHei
KUHETHUYECKOW YHEPrUU TEIIOBOTO JBHXKEHHS

yactul rasa. [IIkama temneparyp KenbpBuna

3.1.7

VpaBuenue Kianeitpona — Menzgeneesa.

3akoH /lambToHA

3.1.8

I"azoBbIe 3akoHBI. M30mporiecchl B Ua€aIbHOM
ra3e ¢ MOCTOSSHHBIM KOJMYECTBOM BEIIECTBA!

u30TEpMa, U30X0pa, n300apa

3.1.9

TexHuueckue  ycTpOHCTBa: TEPMOMETD,

OapomeTp




3.1.10

[Tpaktuyeckue paboTel. M3mepeHue wmacchl
BO3JyXa B KJIaCCHOM KoMHare. MccnenoBanue
3aBUCUMOCTH MEXY ITapaMeTpaMu COCTOSIHUSA

Pa3spEeKECHHOIO ra3a

3.2

OCHOBbI TEPMOJMHAMUKHU

3.21

TepmonnHamuueckass cucTeMa. BHyTpeHHsA
DHEPrusl TEPMOAMHAMMYECKOM CHUCTEMBI U

CIIOCO0OBI €€ U3MEHEHUS

3.2.2

KonuuectBo TemnoTel u pabota. BHyTpenHss

SHEPIHUA OAHOATOMHOI'O NACAJIIBHOI'O I'a3a

3.2.3

Bunapl Temmonepenayu: TEMJIONPOBOIHOCTD,
KOHBEKIIMS, H3ITy4eHHe. TerioéMKOCTh Telna.
VienpHass TEIUIOEMKOCTHL BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPU TCILIOIICpEaAadC

3.24

IlepBblit 3aK0H TepMoauHaMUKU. [Ipumenenne
IIEPBOTO 3aKOHa  TEPMOJUHAMHUKU K
u3onpoueccam. I'paduueckass MHTEpIIpETAIUL

paboTHI Ta3a

3.25

TemmoBble mamuHbl. [IpUHIUIBL IEHCTBUA
TerIoBbIX MamuH. [IpeoOpazoBanus 3HEpruu
B TemioBbIXx MammHax. KoapduumeHt
nosiesHoro  geiictBus  (manee —  KIIM)

teroBoil mammHbl. [{ukn Kapuo u ero KI1J|

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs mpoiieccoB B MPUPOJE.
Terioseie JIBUTATENH. DKOJIOTHYECKHE

Hp06J'I6MBI TCIIJIOSHCPTCTUKHU

3.2.7

TexHuueckue YCTPOMCTBA: JIBUTaTelb
BHYTPEHHETO Cropasus, OBITOBOI

XOJIOAUJIBHUK, KOHAUITUOHED

3.2.8

[TpakTueckue pabotsl. 3mepenue ynenbHOU

TETUIOEMKOCTH

3.3

AT'PETATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

Hapoo6pa3013aHI/Ie 1 KOHACHCAI . I/IcnapeHHe




u KHUIICHHUE. VY nenbHas TEeIuioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI

KHUIICHHUA OT JaBJICHUA

AOCOI0THAE W OTHOCUTEIIbHAs BIIAXKHOCTD

332 BO3Ayxa. HachllieHHbIM nap
Tépnoe TEJO. Kpucramnmueckue u
333 amopdHbIe Tenma. AHHU3OTPONHMS  CBOMCTB
o KPUCTaJIOB. Kunkue KPHUCTaJUIBL.
CoBpeMeHHbIE MaTEpHUAIIbI
334 [InaBneHne u KpucrauMzauus. YJelbHas
o TeruioTa miasneHus. Cyonumanus
3.35 YpaBHEeHHE TEIIOBOTO OanaHca
TexHudyeckue yCTpPOMCTBA: THUIPOMETp U
336 IICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
o IIOJIyYEHUSI COBPEMEHHBIX MaTepUajoB, B TOM
YKCJIe HAHOMATepPUaloB, U HAHOTEXHOJIOTUH
337 [IpakTuueckue paboTHI. N3mepenue
o BJIQYKHOCTH BO3/yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
i1l DnexTpu3anus Tel. JIeKTpudeckuit 3aps. Jpa
o BU/Ia DJIEKTPUUYECKUX 3apsIIOB
[TpoBoaHMKY, TUDJIEKTPUKU u
41.2
MOJIYTIPOBOTHUKH
4.1.3 3aK0OH COXpaHEHUs IEKTPUIECKOTO 3apsiaa
414 B3aumopeiicTBue 3apsanoB. 3akon Kymona
4.1 DJIEKTpUUECKOE moJie. Hanpsxénnocts
415 JIIEKTPUYECKOIO TIOJIAL. [TpuHIMn
o cynepno3uiuu.  JIuHMM ~ HaOpsHKEHHOCTH
AIIEKTPUYECKOTO OIS
416 PabGota cunm  3MEKTPOCTATUYECKOTO  MOJIS.
o ITorennuain. PasHocTh TOTEHIINAIOB
417 [IpoBOMHUKN W AWDIEKTPUKH B TTOCTOSHHOM

SJICKTPHUYICCKOM II0JIC. Z[I/II-)JIGKTpI/I‘-ICCKaSI




MMPOHUITACMOCTb

DIIEKTPOEMKOCTb. Konpnencarop.
4.1.8 DNeKTpOEMKOCTh  TUIOCKOTO  KOHJEHCATOpa.
OHeprus 3apsyKEHHOT0 KOHJEHcaTopa
TexHuueckue  yCTpOWCTBA:  AJIEKTPOCKOTI,
419 ANEKTPOMETpP, AJIEKTPOCTATUYECKAS 3alUTa,
o 3a3eMJIEHUE AJIEKTPONPUOOPOB, KOHJEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTnueckue paboTHI. Nsmepenne

ANEKTPOEMKOCTH KOHJICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYIICCTBOBAHUSA IOCTOSAHHOI'O

421 ANEKTPUYECKOro Toka. Mcrounuku Toka. Cuia
ToKa. [TocTosIHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma 115 ydyactka 1enu
493 DJEKTPUUECKOE COMPOTUBJICHHE. Y IETbHOE
o COIIPOTHUBJICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napasuiesibHoe,
o CMEIIAHHOE COSMHECHHUE TTPOBOTHUKOB
Pabota anexrpudeckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenua
4.2.6 MOUIHOCTB AJEKTPUIECKOTO TOKA
anekTpoaBkymas cuia (manee — DJIC) u
427 BHYTpPEHHEE COINPOTHBIICHUE UCTOYHHKA TOKA.
o 3akon Oma [ TONHOM  (3aMKHYTOW)
aJIeKTpUYecKoi renu. KopoTkoe 3aMbIkaHue
DNeKTpOoHHAs MIPOBOIMMOCTH TBEPIBIX
198 METAJIJIOB.  3aBUCUMOCTb  COMPOTHUBIICHUS
o METaJUIOB oT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTD
429 DJIeKTpUYECKUl TOK B Bakyyme. CBOICTBa
o AIIEKTPOHHBIX IMyYKOB
4.2.10 [TonynpoBonuuku. CoOCTBEHHAs U TPUMECHAs




MPOBOJIUMOCTh TOJYIPOBOJHUKOB. CBOMCTBa

p-n nepexoaa. [lomynpoBoHUKOBBIE TPHOOPHI

4211

OJIEKTPUYECKUH  TOK B DJEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOLIAIHS.

DJIeKTPOJIN3

4.2.12

DIIeKTPUUECKUI TOK B rasax.
CaMOCTOITEIbHLIA M HECAMOCTOSATEILHBIN
paspsa. Paznuunble THIBI CaMOCTOSITEIBHOTO

paspsaa. Mounnus. [1nazma

4.2.13

TexHuueckue YCTPOMCTBA:! aMIIepMeTD,
BOJITMETP, pPEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHArPEBATEIbHBIE puOopHI,
3JIEKTPOOCBETUTENbHBIE PUOOPHI, TEPMOMETP
COIIPOTHUBIICHH, BaKyyMHBbIN O/,
TEPMHUCTOPBI U (doTope3nucTopsl,

HOHYHpOBOI[HHKOBBIﬁ Au0a, raJlbBaHHUKa

4.2.14

IIpakTrueckue paboTHL. N3yuenue
CMEILIaHHOT'O COEIMHEHHSI PE3UCTOPOB.

U3mepenne OJIC HCTOYHMKA TOKa U €ro
BHYTpPEHHEro comnpoTtusieHus. HaOmonenue

AIIEKTPOIIH3a

11 KIIACC

Kon
pa3iena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3J1eMEeHTHI COAEPKAHUS

4

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

43.1

ITocTtossHHEIE MaruuTthl. B3amMmonelcTBue

INOCTOAHHBIX MaroHuToOB

4.3.2

MarnutHoe mose. Bekrop MarHuTHOU
uHayknun.  IIpuHmuMn — cymepno3unuu.
JIuaun wmarnuTHOM uHAYKUMH. KapTtuna

JMHUM  MarHuTHOM  WMHAYKIUUA  TOJS




IIOCTOAHHBIX MAarHuTOB

MarsnutHOEe 10JIE€ NPOBOJHHMKA C TOKOM.
KapTuna JMHUN MO IIMHHOTO HPSIMOTO

MNpOBOAHUMKA MW 3aMKHYTOT'O KOJBLCBOI'O

4.3.3
[IPOBOJIHUKA, KATYHIKK C TOKOM. OImbIT
Opcrena. BzaumoeiicTBue NpoBOAHUKOB C
TOKOM
4.3.4 Cunia AMriepa, €€ MOJlyJIb M HalpaBJICHHUE
Cuna JlopeHua, e€ MoayJib 1 HallpaBJICHUE.
JBm>keHue  3apsDKEHHOM — 4acTUUBl B
4.3.5
OJIHOPOJAHOM MarHuTHOM Tone. PaGora
cuiibl JIopeHa
4.3.6 SIBneHure 3MeKTPOMArHUTHON UHIYKITUU
437 [ToTok BeKTOpa MarHUTHOW UHIYKLIUU
J1C WH]TYKIIHAH. 3akoH
4.3.8 .
3NIEKTPOMAarHUTHOM MHAYKIuU Papanes
BuxpeBoe »snekrpuueckoe mnone. IC
WHIYKIIMA B TIPOBOJHUKE, IBIKYIIEMCS
4.3.9
MIOCTYIATEIbHO B OJTHOPOJJHOM MarHUTHOM
nose
4.3.10 [IpaBuno Jlenuna
NHayKTUBHOCTD. SIBIeHHE CAMOMHIYKIUU.
43.11
O/1C camouHyKIIUU
DHeprusi MarHUTHOTO TMOJS KaTYIIKU C
4.3.12
TOKOM
4.3.13 DNEeKTPOMAarHUTHOE I10JIE
TexHuueckue yCTPOMCTBA:  IMOCTOSIHHBIE
MarHHUTHI, AJIEKTPOMATHUTHI,
4.3.14
AIIEKTPOBUTATEIb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUI, MHAYKIIMOHHAS TT€Yh
IIpakTueckue paboThI. N3yuyenue
MarHuTHOTO TIOJSl KAaTYIIKH C TOKOM.
4.3.15

HccnegoBanue JEMCTBHUS  IIOCTOSHHOIO

MarHurTa Ha paMKy ¢ TokoM. MccrnenoBanue




SIBJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIIUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.11

Konebarenbnass  cucrema. CBOOOIHBIC
KojeOaHus. ['apMoHWYECKHE KoJieOaHUsI.
[lepuon, wactora, ammumtyna u (dasa

KoJieOaHuii

5.1.2

[Ipy>kuHHBIA MaATHUK. MaTeMaTH4eCKHil

MassTHHK

5.1.3

YpaBHEeHHE TapMOHUYECKUX KOJICOAHUH.
Kunematunueckoe 51 JIMHAMUYECKOE

OIMCaHHE KOJIEOATEILHOTO JABUXKXCHUA

5.14

IIpeBpammenue SHEPIUU pu
FapMOHHYECKUX  KOJIEOaHUsX. CBs3b
AMIUTUTYZbI KoJieOaHui HCXOIHOMN
BEJIMYMHBI C aMIUTUTyJaMu KoseOaHuil eé

CKOPOCTH U YCKOpPEHUS

5.15

Konebarenbubiii  koHTYp.  CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJsieOaHus B
UAealbHOM  KOJEOAaTeIbHOM  KOHTYpE.
AHajoruss MeXIy MEXAHHYECKUMHU W
AIIEKTPOMAarHUTHBIMU KOJIeOaHUSIMHU.

®opmyna TomcoHna

5.16

3aKkoH COXpPAaHCHUA OHEPTHUU B UACAIIBHOM

KoJie0aTeIbHOM KOHTYpC

5.1.7

BbIHY)X1eHHbIE MEXaHUYEeCKHE KOJIeOaHusI.
Pesonanc. Pesonancuas KpuBasl.
BeinyX1cHHbBIE JJIEKTPOMAarHUTHHIE

KoJicOaHus.

518

Ilepemennbii  Tok.  CHHYCOMAAIBHBIN

IIEPEMEHHBIN TOK.

519

MoIIHOCTh MIEPEMEHHOTO TOKa.
AMIIIUTYIHOE W JIEUCTBYIONIEE 3HAYECHUE

CHJIbI TOKA W HAITPAKCHUA




5.1.10

Tpancdopmarop. IIpousBoacTso,
nepefaya M MOTpeOSIeHUE BIIEKTPUUYECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIpH
IPOU3BOJICTBE DIIEKTPUUYECKOH IHEPIUH.
KynbTypa ncnosib30BaHus 31€KTPOIHEPT U

B HOBCCI[HGBHOﬁ KHU3HHU

5.1.11

TexHuveckue ycTpoicTBa: ceiicmorpad,
AIEKTPUYECKUIN 3BOHOK, JINHUU

aNeKTponepeaay

5.1.12

[IpakTnueckue pabotsl. MccnenoBanue
3aBUCUMOCTH IIepHOJa MajblX KoJieOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacchl
rpy3a. MccnenoBanue nepeMeHHOIo Toka B
LEeNU W3 IOCIEA0BAaTEIbHO COCIUHEHHBIX

KOHACHCATOpPA, KATYIIKH U PE3UCTOpPA

5.2

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

521

Mexanuyeckue BOJIHBI, YCIIOBUSI
pacupoctpanenusa. llepuon.  Ckopocth
pactpocTpaHeHUs W JJIMHA  BOJIHBI.

HonepeqHHe U IPOJOJILHBIC BOJIHBI

5.2.2

WNuTrepdepenuus u TP paKIHS

MEXaHUYCCKHUX BOJIH

5.2.3

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

BricoTa Tona. TemOp 3ByKa

5.24

ONEKTPOMarHuTHHIE  BOJIHBIL. Y CIIOBHSA
W3JIy4CHHUS]  DJIIEKTPOMATHUTHBIX  BOJIH.
B3aumMHas opuenranusa BekTopos E, B u v

B BHGKTPOMaFHI/ITHOI\/JI BOJIHC B BaAKyyM¢€

5.25

CBoifcTBa  DJEKTPOMArHUTHBIX  BOJIH:
OTpaXCHHE, MPEIIOMJICHUE, NOJIIpH3anus,
mudpakuus, uHTepdepenuus. CKopocTb

SJICKTPOMArdHuTHBIX BOJIH

5.2.6

[IIxana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHHEe 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY




5.2.7

[IpuHIUIIBI PagUOCBSA3M U TEIEBUIACHUS.
Pagnomoxaryst. DJIEKTPOMarHuTHOE

3arps3HEHNE OKPY)KAIOIICH Cpe/Ibl

5.2.8

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHbIC
WHCTPYMEHTBI, YJIBTPa3ByKOBast
JMarHOCTHKAa B TEXHUKE M MEIULIMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anteHHa, Tenepon, CBU-neup

5.3

OIITUKA

5.3.1

IIpssMonIMHEHOE pacIpOCTpaHEHUE CBETA

B OHOpOHOM cpene. JIyd cBeTa

5.3.2

OtpaxkeHne cBeTa. 3aKOHBI OTpPaKEHHS
csera. [loctpoenye M300paXeHNH B IIOCKOM

3epKase

5.3.3

[Ipenomnienne cBera. 3aKOHBI TPEIOMIICHUS
CBETa. AOCOIIOTHBIN IOoKa3areib

IIPETOMIICHUS

534

ITosmHoe BHYTpEHHEE OTpaXKEHHE.
IIpenenbHbIl yroyl MOJHOIO BHYTPEHHETO

OTpaXKeHUS

5.3.5

Hucnepcust  cBera. CHOXHBIM  cocCTaB

oenoro ceera. [{Ber

5.3.6

Cobuparonie ¥ paccerBaroIIie JUH3BI.
Tonkas nuH3a. DOKYCHOE PACCTOSHUE U
ONTHYECKass  CWJIa  TOHKOM  JIMH3BL
[TocTpoenue n300pa>keHn B COOMPAIOIINX
n pacceuBaromux JuH3ax. Dopmyna
TOHKOM JHWH3BL. YBEIMYCHHE, IaBacMoe

JIMH30U

5.3.7

HPCHGHLIHPHMCHHMOCTHIBOMCTqueCKOﬁ

OIITUKH

5.3.8

WNutepdepeniuss cBera.  KorepeHTHbIE
HCTOYHHUKH. YcaoBus HaOIIOAEHUS
MaKCHMYMOB u MUHUMYMOB B

UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(1)213HI:IX KOICpCHTHBIX UCTOYHUKOB

Hudpakmuss  cera.  JudpakumonHas
pemérka. YcinoBue HaONIOCHUS TIaBHBIX
5.3.9 MaKCUMYyMOB npu aJeHuU
MOHOXPOMATHYECKOTO CcBeTa Ha

JU(PPAKIUOHHYIO PEIETKY

5.3.10 [Tonstpusanus cBera

TexHudeckue yCTpOWCTBA: O4YKH, JIyIa,

doroanmnapar, NPOEKIMOHHBIN ammapar,

53.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
OIITHKA, nudpaKkIMOHHAS peméTka,
TIOJISIPOH T
[IpakTnueckue  paOOTBHI. N3mepenue

nokasarens npeinomieHus. Mccienoanue
5.3.12

CBOWCTB  W300paeHWid B  JUH3aX.

Hab6nronenue aucnepcun cBeta

SJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

['paHuIBl TPUMEHUMOCTH KJIACCHYECKOM
MEXaHUKH. ITocrynater TEOpUU
6.1 OTHOCUTEJIbHOCTH: MHBAapUaHTHOCTh
MOJyJsl CKOPOCTH CBe€Ta B BaKyyMe,

MIPUHITATT OTHOCUTEIFHOCTH DUHINITEHHA

OTHOCHUTENBLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemyieHMe BpEeMEHH U COKpalleHue

JUINHBI

6.3 DHeprust ¥ UMIYJILC CBOOOTHON YaCTHIIBI

CBsi3p Macchl C SHEprueil U HMMILYJIbCOM
6.4 CBOOOJTHOW YacTHULbl. OHeprus IMOKOs

CcBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3NKA

7.1

SJIEMEHTBEI KBAHTOBOI OIITUKU

®otonsl. Popmyna [Inanka cBsI3u dHEPTUN
7.11 doroHa ¢ ero dYacroToil. DHeprus Hu

UMIyJbC GOTOHA




7.1.2

OtkpeiTue U uccneaoanue horodrddexra.

OnBITEHI AT. Cromnetosa. 3aKOHEI

dororddekra

7.1.3

YpaBHeHue DHHIITEHA I

dboTtodrddekra. «KpacnHas TPaHUIIA

dororddekra

7.1.4

Jasnenue cBera. OnbiTel [1.H. JIleOenena

7.15

XUMHYECKOE NEeHCTBUE CBETA

7.1.6

TexHuueckue ycTpoicTBa: (HOTOIEMEHT,
dboTomaTuuK, COJIHEYHAs Oarapes,

CBE€TOONOA

7.2

CTPOEHHME ATOMA

7.2.1

Monens atroma Tomcona. OTBITE
Pezepdopaa mo uccieqoBaHnuio CTpOSCHUS

aroma. HnaHeTapHasI MOACIb aTOMa

7.2.2

[Toctynatel bopa. N3nyuenne u
norjouieHrue (GOTOHOB TMpU  TMEPEeXoie
aToMa C OJIHOTO YpPOBHS DSHEpPrUu Ha
npyroil. Buabl ciektpoB. CniekTp ypoBHEH

SHEPTUH aTOMa BOJIOPOA

7.2.3

BooHoBrle cBolicTBa uyacthll. BOmHBI ne
Bporins. KopnyckyisipHO-BOJHOBOM
nyamusM.  Judpakius SIeKTpOHOB Ha

KpHUCTaJliax

7.24

CrnoHranHoe U BBIHYXXJICHHOC H3JTYUCHHUC.

VYCTpoicTBO M IPUHIMIT pabOTHI J1a3epa

7.2.5

TexHUuUecKkrne yCTpPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CMEKTPOCKOI), Jla3ep, KBaHTOBBIN

KOMIIBIOTEP

7.2.6

[Tpaktnyeckue  pabotsl. HaGmromenue

JIMHENYaToro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtonpl Ha6J’IIOI[eHI/I$I U perucrpanuu

SJICEMCHTAPHBIX YaCTHUI]




7.3.2

OTKpbITHE  PAAMOAKTUBHOCTU.  OIMBITHI
Pesepdopna mno ompeneneHuro cocrtaBa
pamuoakTuBHOTO  m3imydeHus. CBolicTBa
anb(da-, 6era-, raMmma-us3nydeHus. BriusHue

PaaAnOaKTUBHOCTH HaA XHUBBIC OPraHU3MbI

7.3.3

OTkpelTHE  OPOTOHAa U HEUTpOHA.
Hyxnonnas moxmens snapa I'eitzenOepra —
WBanenko. 3apsan aapa. MaccoBoe 4ucio

sapa. M3oTomnsl

7.3.4

Anbda-pacna. DNEKTPOHHBIH "
MO3UTPOHHBIA  Oera-pacmaa.  ['amma-
u3jyuyeHue.  3aKOH  paJMOAKTHBHOTO

paciaaa

7.3.5

OHeprus CBSI3U  HYKJIIOHOB B slJIpe.

Snepusie cuibl. Jledekt macchl sipa

7.3.6

ﬂ,[[epHBIC pC€aKIuu. IIGJ'IGHI/IC U CHHTC3

saep

7.3.7

S nepHbiit peakTop. TepMmosiiepHbIi
cunte3. [lpoOirembl M  NEPCHEKTUBBHI
AIEPHOM  DHEPreTHUKU. IJKOJOTHYECKHE

ACIICKThI ﬂI[CpHOfI OHCPICTUKU

7.3.8

OnemeHTapHble  YacTUlbl.  OTKpbITHE
MIO3UTPOHA. DyH1aMeHTAIIbHbBIE

B3aNMOJICHCTBHSA

7.3.9

TexHuyeckue  yCTpOMCTBA:  TO3UMETP,
Kamepa BunbcoHa, sIEpHBIM pEaKTOp,

aroMHas bom0Oa

7.3.10

[Tpaktnyeckue pabotel. HMccnenoBanue
TPEKOB 4aCTHULL (mo TOTOBBIM

dotorpadusam)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3mHoro neba. Co3Besnmus, spKue

3Bé3)II)I, IIAHETHhI, UX BUANMOC IBUXXCHUC

8.2

Comnaeunas cucrema. IlmaHeThl 3eMHOMH




TpYIIIBI. IImaneThI-TUTaHTHI n nux
CIIYTHHUKH, KapJIHWKOBBIC ILJIaHCTBI. Marisle

Testa CoTHEYHOH CUCTEMBI

8.3

Connue, ¢orochepa u  armocdepa.

ConHeyHas akKTUBHOCTh

8.4

Hctounuk sHeprun ConHua U 3B€371

8.5

3BE3/1bI, HMX OCHOBHBIC XapaKTEPUCTUKU:
Macca, CBETUMOCTh, paJHNyC, TeMIepaTypa,
HX B3alMOCBSI3b. Huarpamma
«CHEKTPAJbHBIA KJIACC — CBETUMOCTBY.
3Bé31pI  IVIABHOH  ITOC/IENOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY» JIJIS

3BE3/1 IJIaBHOU IIOCICA0BATCIIbBHOCTHU

8.6

Buyrpennee CTpOCHUE 3BE3I.
CoBpemMeHHbIE MPEACTABICHUS 0
MIPOUCXOXKACHUU U 3Botouuu CosHIa U 3BE3A.

Jrarsl JKU3HA 3BE3]T

8.7

Mneunsiii  Ilyte — Hama ['anmaktuka.
CnupanbHass ~ cTpykrypa  l'anmaktuky,
pacupeneneHue 3BE€31, Tra3a M IBUIK.
[Tonoxxenne wu paBwkenne ConHoa B
lNanaktuke. Ilmockas wu  chepuueckas

MHOJICUCTEMBI I allakTUKU

8.8

Tuner ramaktuk. PaguworanakTuku H

KBa3apbl. YEpHBIE ABIPHI B Apax rajakTHK

8.9

Bcenennas. Pacmupenue  BceeneHnoi.
3akon Xa00ma. PasOeranue ranakTHK.
Bospact u paguyc BceneHHoi, Teopus
bospmoro B3peBa. Mogens  «ropsiueit

Bcenennoi». PenmnkroBoe n3nyyeHue

8.10

MacmrabHast ~ cTpykTypa  BceneHHOH.
Meraranaktuka. Hepeménusle mpobiieMsl

ACTPOHOMUU




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

» ®usuka. 10 knacc. Mskumes I'.4., byxosue b.b., Corckuit H.H.; mox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocBemenue»

» Gusuka. 11 kimace. Mskumes I'.4., byxosues b.b., Yapyrun B.M.; nox
penakiueii [TapdpentreBoit H.A. AxkuronepHoe o61miecTBo «M3marenbcTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






