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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢Qu3uke 0a30BOro YpoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus pa3padOoTaHa HAa OCHOBE MOJOXKEHUN W TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTelIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c ydy€roM denepanbHON paboueil mporpamMmbl BOCHHUTAHUSA U
KOHLIETIIIUU TpenojiaBanus yyeOoHoro npeamera «®duszmka» B o0pa3zoBaTeIbHBIX
OpraHu3anUsIX Poccuiickoi denepanuu, PEATU3YIOLINX OCHOBHEIE
o0pa3oBarenbHbIe MPOrPAMMBI.

Conmepxanue mporpaMmbl 10 (U3HKE HAIpaBlieHO Ha (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatommmxcs 10-11 kmaccoB mnpu
o0ydyeHun ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm dGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEKIIPEAMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hei
OMPEIEISAIOTCS OCHOBHBIE 11€JIM M3Y4YeHUsl (DU3UKU HA YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTATHl OCBOEHHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, TPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3UKU HAa 6a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YUYEHUS;

e cojepkaHue ydueOHoro npeamera « Pu3nkay 1no rogaMm oOydeHus.

dusznka Kak Hayka O HauOoiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAs B
Ka4yecTBE y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroiemM Mupe. [IKonbHbII Kypc GU3HKK — CUCTEMOOOpa3yIOIni
JUTsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3YYaeMBbIX XHMHEH, OHOJIOTHEH,
¢usuueckoir reorpadueir u actpoHommei. lcmonp3oBaHWE W AKTUBHOE
npUMeHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTuKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCA, TMOJIYYEHHS] HOBBIX MAaTEPHUATOB C 3aJaHHBIMM CBOWCTBAMH U JIPYTHX.
N3ydyenne ¢u3uku BHOCHUT OCHOBHOM BKJaJg B (DOPMHUPOBAHHE €CTECTBEHHO-
HAYyYHOM KapTHUHBI MHUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHUW MPHUMEHSATH
HAy4YHbIA METO]I MO3HAHUS MPHU BHINOJIHEHUN UMU YY€OHBIX UCCIEIOBaHUM.

B ocHoBy Kkypca ¢u3MKMA JUIsi YPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HJEH, KOTOpPbIE MOXHO paccMaTpuBaThb KaK NPUHUUIIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK K COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpPHUH, BEIICCTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanmzanusi NpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMalIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTMEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U IKOJIOTUIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢Gusukm mpeamonaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercss NOCPEICTBOM BBEIEHHUSA DIIEMEHTOB
COIepXKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpobjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXIEHUS
po0sIeM palMoOHAIBLHOTO IPUPOIOIIOIH30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMH Kypca (U3UKM Ha YpOBHE CPEIHEro OOIlero
oOpa3oBaHus SABIAIOTCA (Pu3mueckue Teopuu (PopMHUpOBAHUE MPEICTABICHUNA O
CTPYKTYpe MOCTpOCHUS (U3UIECKON TeOpHH, posii (yHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWAINOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TpPaHHIAX
INPUMEHUMOCTH TEOPUHM, Uil ONUCAaHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTeMHO-ICATEIPHOCTHBIN TOIX0M B Kypce (U3UKU pPeain3yeTcs MPEekKIe
BCEr0 3a CUET OpraHU3allid IKCIECPUMEHTATHHOU ACSITEIBHOCTH O0YUYaIOIIUXCH.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1A00paTOpPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIWHEHBI B OOIIUN CHUCOK YYEHUYECKHUX
OpaKTHUECKUX Pa0oT. BrljeneHne B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUIi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHHUKaMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHalieHuss kaOuHera ¢usuku. [lpu d>ToM obOecreunBaeTCs  OBJAJCHUE
00yJaronmuMMuCs yMEHUSMH TPOBOJUTH KOCBEHHBIE HM3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYMH K TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHWE YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3agad. [Ipy »TOM Mg pacyETHBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCA 3aJa4d C SIBHO
3aJJaHHOW (PU3NUECKON MOJEIBIO, TO3BOJISIIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U WHTETPUPYS 3HAHHUS U3
pa3HbIX pa3nesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsICHEHHE MPOTEKaHUA (U3NUYECKUX SBJIECHUN M TPOLECCOB B OKpYKAIOIIEH
KHU3HU, TpeOyromme BbIOOpa (GU3NYECKOW MOIEIHM AJI CHTYallMd MPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIeUYeHHI0 ydeOHOTro Tpoiecca 0a30BBI ypOBEHb Kypca
($U3KMKN Ha YPOBHE CpeIHEro 001ero o0pa3oBaHus JOJDKEH U3Y4aThCs B YCIOBUAX
peIMETHOr0 KaOuHeTa (M3WKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IIPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIa. B kabunHere (pU3MKM TOMKHO OBITH
HE0OXoaMMoOe J1abopaTopHOEe OOOpYAOBaHWE ISl BBITIOJIHCHUS YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUeHUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
0obopyoBaHue.

JleMoHCTpanmoHHOEe  000OpynoBaHWe (QOpMHUpPYETCSI B COOTBETCTBHH  C
OPUHLIKAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3HMKE KIIOYEBBIX JIEMOHCTpAIUil s
UCCIICIOBAHMSI ~ M3y4aeMbIX SIBICHMA H  TIPOLECCOB, OSMIHUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMECHCHHIA.

JlaGopatopHoe o00OOpymOBaHHE [JISi YYEHWYECKUX TMPAKTHUECKUX pPaboT
dopMupyeTcss B BHAEC TEMaTUYECKUX KOMIUIEKTOB U OOECTeyrMBaeTcsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhue KOMILJICKTHI
1a60paTOpHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPUH.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMHpOBaHHE HUHTEpeCa M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (popMHUpOBaHHE
HCCIIEIOBATENLCKOTO OTHOILICHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOECHHS MaTepuu B PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (dopMupoBaHWE YMEHHN OOBICHATH SBICHUS C HCIOIH30BAaHHEM
$uznyecKuX 3HAHUM U HAYYHBIX 10Ka3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKK AJS PAa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHHe ATUX Ielei 00ecIeuynBaeTCsl PElICHHEeM CIICIYIONINX 3a1a4 B

nporecce u3y4eHus Kypca GU3NKH Ha YPOBHE CPEIHETO 001Iero oopa3oBaHus:



e mpHOOpEeTeHHWE  CUCTEMBbl  3HaAaHUH 00  oOmWMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSIX, BKJTIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € JISI TPUHITHS
MMPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peIIeHUs pa3jIu4HbIX 3a7ad4 C SBHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbHOE
co3anue GU3NUEeCcKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHWMaHWC (UBUYECKUX OCHOB WM MPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS U TMPOBEIACHUS
¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpeTalud HH(pOpMaIluH,
OnpeeieHusl JOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTATA;

e CO3JaHUE YCJIOBUU IS PAa3BUTHsS YMEHUHN MPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha wusyuenue ¢usuku (6a30BBIi ypOBEHb) HA YPOBHE CPEIHEro OOIIero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 wacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (¢uU3MKE MepeyeHb J1abopaTOpHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb JE€JaeT BBIOOP
npoBeieHusT J1a00paTopHbIX pabOT M ONBITOB € YYETOM MHAUBHUAYaTbHBIX
0COOEHHOCTEH 00yUJarOIIHUXCS.



COJEPKXAHME OBYUYEHUA
10 KITACC

Pasznen 1. ®u3nka 1 MeTOAbI HAYYHOI'O TO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOABI ITO3HAHHS OKPYKAIOIIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLlECCE ITO3HAHUSA IPUPOABI.
OKCIEpUMEHT B (PU3HUKE.

MonenupoBanue (u3MUECKUX SBICHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOpPHH. ['paHUIBI TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBUS.

Ponap u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHOH KapTHHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYMKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTE€pUaibHOW TOYKH, MX NPOCKIMHU HA OCH CUCTEMbl KOOPAHMHAT.
CrnoxeHue nepeMeleHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSIMOJMHENHHOe IBIXeHue. I 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U [epeMENIeHus
MaTepUasbHOU TOYKHA OT BPEMEHH.

CBoOonHoe najzieHue. Y CKoOpeHue CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  aBvkeHue. JIBMKEHME  MaTrepuajbHOM TOYKH IO
OKPY>KHOCTH C IOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEMHAs
ckopoctb. [lepuon n gactora obparnienus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckrue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETP,
JNBH>)KCHUE CHAPSI0B, LIEIHbIE U PEMEHHBIE NEPEIayun.

Jlemoncmpayuu

Mogens cuctembl OTCUETA, WILIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBHOKCHUSL.

[IpeoOpa3zoBanue IBMKEHUH C UCTIOJIH30BAaHUEM ITPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OpPOIIEHHOTO TMOJ YIjoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hamnpasnenue ckopocTy Npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanre COOTHOLIECHHSI MEXAY NYTSIMHU, NPONMIAEHHBIMH TEJIOM 3a
IIOCJIEA0OBATENbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>KCHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

M3yueHne NBUKEHHUS [IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaumn  otHocutensHOCTH  [anmunes.  Ilepeeli  3akoH  HeroTtoHna.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoi 3akon Herotona
JUISl MaT€pUaJIbHOM TOYKH. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tsoxectu. llepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckojibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cusa TpeHHs CKOJIBXEHUS U cuiia TpeHus nokos. KoapdunueHt tpenus.
Cuna conpoTUBIEHUS IPH JIBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarensHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuiibl OTHOCUTENBHO OCH BpamieHus. llnedo cunbl. YcmoBus
paBHOBECHS TBEPAOTO TeENA.

TexHU4ecKHue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MOAIIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHNE UHEPIUN.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CrnoxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHUSI IOKOS, KAYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTrO Tena. Bubl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Teld, HWMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akonsl coxpanenus 6 MexaHuke

NMnynbc MaTepualibHOW TOYKU (Tena), CUCTEMbl MAaTEPUATIbHBIX TOYEK.
Nmnynbec cuiibl U1 U3MEHEHUE UMITyJbCa Tela. 3aKOH COXPaHEHUs] HMMITYJIbca.
PeaktuBHOE nBUXKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTreHunanbHas SHEPTHUs yIOpyro
nedopmupoBaHHoM  npyxkuHbl.  [loTeHUManbHas  SHEprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmumanpaple W  HENMOTCHNHMAIbHblEe  cuibl.  CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHUYECKOM HSHEPrHuu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUHU.

VYupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTnBHOE IBUXKEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3ydyenne aOCOMIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJa Ha PUMEPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyJasipHast U3nKa 1 TEPMOJANHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. uddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUI[ BelIecTBAa. MoOJEnu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkama temmeparyp
Lenbcus.



Mopens  upeanmpHoro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HUACANbHOTO Traza. AOCOIIOTHas Temreparypa Kak mepa
CpedHel KHWHETHYECKON SHEpPruy TEIJIOBOTO JBHXKeHUsA dacTull rasza. Illkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeiipona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OoapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKAa3bIBAIOIIME TUCKPETHOE CTPOEHHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OneiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OnBbITHI, JTIOKa3bIBAIOIIIHE CYILLIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

Mogens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HICAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBHI, IABJICHUS U TEMIIEPATYPbl BO3/lyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHaMuueckass cucremMa. BHYTpeHHSsE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoaudecTBo TemioTel U padota. BHyTpeHHsis
HEpPrus  OAHOATOMHOIO  HWACAJIBHOrO  rasza. Buuael  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKI[US, U3JIy4eHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TemnoTel mpu Teionepeaye.

[lonarue 00 agmabaTHOM Tmporecce. I[lepBbIli 3aKOH TEPMOJMHAMUKH.
[IpumMeHeHne mepBOro 3akOHa TEPMOJMHAMHMKHU K H3ompoleccam. ['padpuueckas
UHTEpIIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamMuki. HeoOpaTiMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi sHEpruM B TEIUIOBbIX MamuHax. KoadduumeHT monae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEMIIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruud Tejla MPU COBEPIICHUH PaOOThI: BBLIET
npoOKku U3 OYTBUIKM TOJ JCUCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEeHHEN SHEPTrUuu (TeMIlepaTypbl) Tea IpH TeIionepeaye.

OnpiT Mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TYpOUHBI, BUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJI.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

HN3mepeHne yaeinbHON TEMJI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kunenue. AOCOTIOTHAS U
OTHOCHTEJIbHAA BJIAXKHOCTh BO3Ayxa. HachellleHHbIM map. YaenpHas TEmjaoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHl KUTICHUS OT JABJICHUSI.

TBépnoe Teno. Kpucramnnueckue u amopdusie Tena. AHU30TPOIUS CBOIMCTB
kpuctaiioB. Kuakue kpucrtaiiel. CoBpeMmeHHblE Marepuaibl. [lmaBienue u
KpUCTayuIM3aIus. Y AelbHas TerioTa miaBienus. CyOoaumanus.

VYpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU IMOJTYyUYECHHUSI COBPEMEHHBIX MAaTEPUAJOB, B
TOM YHUCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenune npy noHW>KEHHOM [1aBJICHUMU.

CriocoObl M3MepeHus BIaXKHOCTH.

HalGmronenue HarpeBanusi v MIaBJICHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepeHne OTHOCUTENIBHOW BIIAXKHOCTH BO3AyXa.

Pa3znen 4. JaekTpoanHamMuka
Tema 1. Inekmpocmamuka
OnexTpuzauus Tell. OJEKTpUUeCKUd 3apsn. JBa Buaa 3JIEKTPUYECKUX
3apsnoB. [IpoBOAHMKM, NUANEKTPUKM U TOJYNPOBOJHUKU. 3aKOH COXPAaHEHUs
IIEKTPUYECKOTO0 3apsija.
B3aumopeiictBue 3apsinoB. 3akoH KynoHa. To4yeuHbIN 31EKTPUUECKUI 3apsil.
Onexktpuueckoe mnone. Hanpsk€HHOCTh dnekTpuueckoro mnousd. [lpuHumn



CYNEPIO3HULMH INEKTPUUECKUX MOJIeH. JIMHUKM HAnpsHKEHHOCTU 3JIEKTPUYECKOTO
HOJISL.

Pabora cunm  osmekrpoctatmueckoro  mosis.  [lorennman.  PasHocThb
noTeHUUAIOB. [IpOBOOHUMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnextpruyeckasi MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuyeckre yCTpoHCTBA M NPAKTUYECKOE NPHUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DIEKTpOCTaTHYECKass 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMHUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEJ.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DnekTpocTaTuyecKas 3amuTa.

JIMDIEKTPUKH B 3EKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUS MEXAY HUMU U JUAJIEKTPUUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpudeckuii mok. Toku ¢ paznuynvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpsoxenue. 3akon Oma 115 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

Pabora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
IIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUjla M BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3akoHn Oma 11 MOJHOM (3aMKHYTOM) 2JIeKTpudeckoi nemnu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMNeparypbl. CBEPXITPOBOIUMOCTb.

OneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas u IpUMECHast IPOBOJIMMOCTh
oJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DIEKTPONIMTHYECKAS TUCCOLUALNS. DIIEKTPOIIH3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKA, DJIEKTPOHArpeBaTeIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne Cuilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYCHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsmoe wW3MepeHHe JIEKTPOIABWXKYIIEH CwiIbl. KOpoTkoe 3ambIKaHMe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE IIEKTPOIUTOB.

HckpoBoit paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3y4yeHnne cMenaHHOro COEIMHEHNS PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUJIbl MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBJIICHUS.

Habmronenue 3nexkTpoiausa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a30Boro ypoBHsa B 10 kjacce oCyIIEeCTBISETCS C
Y4ETOM COZAEPKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCaMM MaTE€MaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimus, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (pakT, runoresa, (pu3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJCIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIus,
napabona, runepooia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIUU Ha OCU KOOPJMHAT, CII0KEHNUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KHUBOW mpupojae, Auddysusi, ocMoc,
TEMJI000MEH KMBBIX OPraHUW3MOB (BUIbI TEIUIONEPENAUH, TEIJIOBOE PABHOBECHUE),
IEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JAMCCOLAALIMS,
raJbBaHUKA.

T'eoepaghus: BAaXKHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, NOJAIIWIHUKH, HCIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), IBUTaTelb BHYTPEHHEIO
Cropanus, napopas TypOuHa, OBITOBOI XONOAUIBHUK, KOHAUIIUOHED, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN OPUHTED, AIEKTPOHArPEBATEIbHbBIC npuOopHl,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KITACC

Pa3znen 4. JaekTpoanHamMuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

IlocTosiHHBIE ~ MarHUTHL.  B3auMoOAECHCTBHME  IIOCTOSIHHBIX  MAarHUTOB.
MaruntHoe mnone. Bektop MarHuTHOM uWHAYyKIMH. [IpuHiun cynepno3unnu
MArHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAyKIWU. KapTMHAa JUHUN MarHUTHOU
WHIYKIUU T0JIA TIOCTOSIHHBIX MAarHUTOB.

MarnutHOE 1mOJIE NPOBOJHMKA ¢ TOKOM. KapTmHa nuHMI MHIYyKIUHA
MarHuTHOTO TOJI JUIMHHOTO MPSMOrO NPOBOAHMKA M 3aMKHYTOIO KOJBLEBOIO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOZyJIb U HalIPaBJICHUE.

Cuna Jlopenua, e€ Monynb ¥ HanpasieHUE. [[BH)KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHuTHOM mnose. Pabora cubl Jlopenua.

SIBneHne anexkTpoMarHMTHOM MHAYKIMU. [IOTOK BekTOpa MarHUTHOU
UHAYKOUU. OJEKTPOABMKYLIAs CHJa HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuu Papajes.

Buxpesoe anekTpudeckoe ImoJie. OJIEKTPOABMXKYIIAS CHJIA HHIYKUHH B
IIPOBOJHMKE, IBMXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MAarHuTHOM ITOJIE.

[IpaBuiio Jlenna.

MHAyKTUBHOCTE.  SIBIIEHME CAMOMHIYKUMH. OJIEKTPOABMKYILNAS CHJIA
CaMOMHAYKIIUH.

OHeprust MarHUTHOTO I1OJIS KaTYIIKU C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, JJIEKTPOABUIATENIb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTHL, UHIYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM TOJIEM.

JIvHUM MHAYKMYA MAaTHUTHOTO TOJISL.

B3anmoneiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuiel JIopeHia Ha HOHBI JIEKTPOJIATA.

SIBNeHME >IIEKTPOMArHUTHOM MHIAYKIIHAH.

[Tpasuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHJIBI MHAYKIHH OT CKOPOCTH WU3MEHEHHUS
MarHuTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

M3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue AeCTBUSI IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHIAYKIIUH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMAZHUMHbIE KOJ1€OAHUSA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOAHMS.
["apmonunyeckue konebanus. [lepuoa, wacrtora, amrmumryga u (aza xoneOaHUM.
[Ipy>XMHHBIN MasgTHUK. MareMaTU4YECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBpanieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenpubiit  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJiebaHusimu. @Dopmyna TomcoHa. 3akoH cOXpaHEHUS
OHEPTUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne 0 3aTyxaronmx KoJeOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemennbiii  TOK. CUHYCOHMJAIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, mepegadya U MOTPEOICHUE AIEKTPUUECKON
DHEPrur. DKOJIOTHYECKHE PUCKH MPU MPOU3BOACTBE IEKTposHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckrue ycTpoWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJeOATENIbHONW CHUCTEMBI (TMPYKUHHBIA WU
MaTEMaTUYECKU MASITHUK).



HalGmonenue 3aryxaromnmx KojieOaHui.

HccnenoBanue cBONCTB BIHYXKICHHBIX KOJI€OaHUH.

Ha6mronenue pesonanca.

CBOOOHBIE AJIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1mocCienoBaTeNbHOM COEAUHEHHM PE3UCTOPA, KaTyIIKH
MHIYKTUBHOCTH M KOHJAEHCATOpA.

Monenbs TMHUY 3JIEKTpOoNEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOjeOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHnue INEPEMEHHOIO0 TOKa B LENM M3 IMOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoMaZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, ycloBHsS pacnpoctpanenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeyHble W NIPOXOJIBHBIE  BOJIHBI.
WnTepdepenius u quppakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

ONEKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BekropoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, MPENOMIIEHHUE, MOJspU3alus, Audpakuus,
uHTepdepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMIBI paguoCBsA3U U TeneBuaAeHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Llemoncmpayuu

OOpazoBaHue 1 pacpOCTPAHEHUE MOMEPEUHBIX U MPOJOJIbHBIX BOJH.

KoneOmaromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennmn u qudpakiuy MEXaHHIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOW H
4acTOTOM KOJIeOaHUI.



HccnenoBanve  CBOWCTB  AJIEKTPOMATHUTHBIX  BOJIH: OTpa’KEHHE,
pesoMIICHUE, MOJSIpU3anus, AUPpaKius, UHTEpPepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpOCTpaHEHUE CBETA B
OMHOPOJHOM cpene. JIyd cBera. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI oTpakeHUs cBeTa. llocTpoenne n3obOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi yroa MOJHOIO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CiioxxHbIil cocTaB Oenoro ceera. LBer.

Cobupartonie u pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTostHUE W ONTUYecKas cuiia TOHKOM JNuH3bl. [locTpoeHue uzoOpaxeHuil B
coOMpaloIMX U PacceuBaOIIUX JinH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€EOMETPUUYECKON ONITUKH.

BonnoBass ontmka. WHrepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBuss HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuust cBera. JlubpakumonHas peméTka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  TMAaJ€HUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckne yCTpPOWCTBA M MPAKTUUYECKOE MPUMEHEHWE: OYKH, JyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOIN, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TOTSIPOUSI.

Jlemoncmpayuu

[IpsiMONMHEWHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPEIIOMIICHHE CBETA.
OnTrueckue npuodopskI.

[TosntHOE BHYyTpeHHEE OTpakeHne. Mojellb CBETOBOJA.

HccnenoBanue cBOMCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKoIia, TEJIECKONa.

HaGmronenune natepdepeHnm cBera.

Hab6monenue nudpaximu ceera.

Hab6monenue nucnepcun cera.

[TonyuyeHne cekTpa ¢ MOMOLIBIO IPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiuu cBeTa.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomoi



N3mepeHne nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTHMH3AX.
HabGmronenue nucnepcun cera.

Pa3znen 6. OcHOBBI crielIHAJIBHON TEOPHH OTHOCUTEIBHOCTH

['panuubl  NPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISL CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUII OTHOCUTENBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILCHHE
JUTUHBI.

OHEeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CB$13b Macchl C SHEPrUEN U UMITYJIBCOM PEIATHBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. Dopmyia [1nanka cBa3u SHeprun POTOHA C €ro YaCTOTON. DHEPTHUsI
U UMITYJbC (POTOHA.

OtkpeiTre u uccienoBanue Gororpdexra. OnwiTel A. I'. CroneroBa. 3akOHbI
dboroaddexra. Ypapuenue ODiHiTeitHa 1 doTodddexra. «KpacHas rpanuia»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE MPUMEHEHHE: (OTODIECMEHT,
dboTomaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOdPPeKTa.

Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[Lmanerapnas moxens aroma. Ilocrynmarel bopa. M3mydyeHune w moriomeHue
(GOTOHOB MpU Mepexojie aToMa C OAHOTO0 YPOBHSA JHEPruu Ha JApyrou. Bumabl
criekTpoB. CHEKTp YPOBHEW SHEPIrUU aTOMA BOJIOPOJA.

BousiHoBbIE cBoOMicTBa yactull. Bosnbl ne bpoitnsa. KopryckynsipHO-BOITHOBOM
Iy aJlu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIBIOTED.



Llemoncmpayuu

Mopguenb onsita Pesepdopaa.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

Habnronenue inHeWyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomoi

Hal6mronenue nmuuaeitdyaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paguoaktuBHOCcTH.  OmbiTel  Pesepdopaa mo  ompeneneHuio  cocraBa
panuoakTuBHOrO wu3nydeHus. CpoiictBa anbga-, Oera-, ramMma-u3ITy4CHHS.
BiisiHre paguoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTkpbITHE TIpOTOHA W HeWTpoHa. HykimoHnHas monenb snpa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino saapa. M30Tormsl.

Anbda-pacnaa. OJEKTPOHHBIA U TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JTydeHHe. 3aKOH PaJIMOAKTUBHOIO pacraja.

OHeprus CBSA3HM HYKJIOHOB B siApe. SaepHbie cuibl. JledekT macchl sipa.

SnepHblie peakuuu. /leneHne u CUHTES SA€ED.

Anepuwiii peaktop. Tepmosinepusiii cunTe3. [IpoGiaeMbl U TEPCIEKTUBBI
SJIEPHON SHEPTeTUKU. DKOJOTHUYECKHUE ACTIEKTHI SIIEPHON SHEPTETHKU.

OnemeHTapHble YaCTULBL. OTKPBITUE O3UTPOHA.

Mertoabl HaOIOACHUS U PETUCTPALIMH DJIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIe B3auMOeHcTBUs. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETpP, Kamepa
Bunbscona, sigepHblil peakTop, aToMHasi 6om0a.

Llemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUECHUE
ACTPOHOMMUH.

Bunx 3Bé3mnoro neba. Co3Be3amsi, sSpKHue 3BE3bI, TUTAHETHI, WX BHUIANMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeunast akTUBHOCTb. Mcrtounuk sHeprum CosiHIA U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOW IOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE3J TJIAaBHOW MOCJIEI0BATENLHOCTH. BHyTpeHHee cTpoeHue



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

Mneunsiii [lyte — Hama I'anaktuka. [lonoxenue u nmxenue CoyiHIA B
[Nanaktuke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE OBIPHI B AIpaAX
TIAKTHK.

Bcenennas. Pacmmmpenune Beenennoii. 3akon Xab66ma. Pazberanne ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

MacirtabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobiieMbl aCTPOHOMUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIIA30M C WCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIS ONPEACIICHUS MOJI0KEHNUS HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEBEpHOro MOMYyIIAPHS U IPKUE 3BE3MBI.

HaGmronenus B teneckon JlyHsl, rutanet, Miedanoro I1ytu.

O0o0marniee NOBTOPeHUE

Pons ¢usmku w acTpoHOMHUHM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M OTUYECKOHN chepax MesITeTbHOCTH YeJIOBEKa, POJIb U MECTO (HHU3UKU
¥ aCTPOHOMUHM B COBPEMEHHOUN HAy4YHOW KapTHHE MUPaA, pojib (PU3NUECKON Teopuu
B (GOpPMHUpPOBAHUM TIPEACTABICHUM O (PU3NYECKOH KapTUHE MHpaA, MECTO
bu3HYecKoi KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOrUH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIUUYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peUIEeHHE CHCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKHUE
GbyHKIIUKA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbHl M MX MPOCKIHUH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
IPOU3BOJIHBIE DBJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEYTrOJIbHUKOB,
onpe/ieleHre MIONIaAH ITOCKUX GUryp U 00bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHBOW Mpupojne, KoieOaTenbHbIC
JBUXEHHS B )KUBOW NMPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPHUPOJIE, TEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsk CTPYKTypa TBEPABIX
T€ld, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PpEIIETKH, CHEKTpaIbHbIN
aHam3.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3alie)Kd MArHUTHBIX — PYII,
(doTochEMKa 3eMHOI MOBEPXHOCTH, TIPEICKAa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTpONEpenad, T€HEpPaTop MEepEeMEHHOI0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIMOHHAS I€4b, pajgap, PaJAUONPHEMHHK, TEIEBU30D,
anteHHa, tenegoH, CBY-meuyb, MpPOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHe4Has OaTapesi.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nMka» HA YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» AOHKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YarloIMUXCid PYKOBOICTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTHU, CUCTEMOM LIEHHOCTHBIX
OpUCHTAIWH, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE pEAM3alui OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHOU IESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEYETIOBEUYECKUX TI'YMAaHHCTHYECKUX U
JEMOKPATHYECKUX LEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUN B 00pa30BaTEILHON OPraHU3aIlnN;

YMEHHE B3aUMOJCICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTbh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE pELICHUS,
OPHEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCIIE B
JEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYTyIIETO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuero (puandyeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(UMK Ha TPOTSKEHUH BCEU KHU3HU;

6) 3K010r14eCcKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh HKOJIOTMUYECKON KyJIbTYphl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPOo0IeM;

IUIAHUPOBAHKE U OCYILIECTBIICHUE IEHCTBUI B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHue ONbITa JEATEIBHOCTH JKOJOTMYECKOM HaIpaBICHHOCTH Ha
OCHOBE UMEIOLINXCS 3HaHUH 10 (PU3HKE;

7) IEeHHOCTH HAYYHOI'0 NMO3HAHMA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GUZNYECKON HAYKU;

OCO3HAaHME LIEHHOCTH HAY4YHOM JEATENBHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHHUsd  (QU3MKU  OCYLIECTBJISAITH  IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue aeiicTBUA:
CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyaIM3UpOBaTh  MpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh UENU JCATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHOKECHUS
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pazpabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHajn3a HUMEIOIIUXCS
MaTe€pHUaJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIBHOCTD, OICHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN JEATEIBHOCTH;
KOOPAUMHUPOBATh M  BBHIMIONHATH pabOTy B YCIOBUSIX  pPEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaenoBaTebCKHe 1eHCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUYEBBIMU MOHATHUSAMH U METOIAAMHU
(bU3NYECKON HAYKH;



BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOEKTHON AESITeNIbHOCTH
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOHUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp’KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/I0B [MO3HAHMS;

BJIAJCTh BHUAAMHM JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAllY, MPEOoOPa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX Y4eOHBIX
CUTYaIlUsX, B TOM YUCIIE [IPH CO3JaHUH YUeOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIU3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOAUTh apryMEeHThl AJii JO0Ka3aTelbCTBa
CBOMX YTBEPXKJACHUI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTb M (opmynupoBaTh COOCTBEHHBbIE 3a/layd B 00pa3oBaTebHON
JeSITEIbHOCTH, B TOM YHCJIEe TIPU N3YYCHUH (DU3HUKY;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb TEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYI0 O0OIacTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIbHBIE TIOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undpopmanmeii:

BJIAJ€Th HABBIKAMHU TOJy4YeHHs] UHPOpMaLUU (PU3UUECKOTO COJEPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYILIECTBISATh MOUCK, aHaJu3,
CHUCTeMATHU3allMI0 W HHTEpHpeTanuio HHGOpMAlMKU Pa3IuYHBIX BUAOB U (HopM
IpE/ICTaBICHNUS;

OIICHUBATh JOCTOBEPHOCTH HHGOPMAIIHH;

UCIIOJIb30BaTh  CPEACTBA  MH(MOPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJOTHI B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3aad  C coOMofeHNeM TpeOOBAaHWW HPrOHOMHKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPAaBOBBIX U  ITHUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJAEp>KaHUS B Pa3IMyHBIX (opmarax ¢
yu€TOM Ha3zHayeHHs] THPOPMAIIUHU U LIEJICBOW ayJUTOPHH, BRIOUPAs ONTUMATbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YUeOHbI€ TeliiCTBHUS:
OCYIIECTBIISTH 00IIIeHNE HA YPOKax (M3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DIWUKTHBIX CHUTyallud W CMST4Yath
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOIH30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BAaTh MPEUMYIINECTBA KOMAHAHOW W WHAMBUIYATbHON
paboThI;

BBIOMpaTh TEMAaTHKYy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM 0OIIMX
WHTEPECOB M BO3MOYKHOCTEH KaXKJIOTO WIeHA KOJUICKTUBA;

OpUHUMATh TIEIM  COBMECTHOM  JEATEIhbHOCTH, OpPTaHW30BBIBATH U
KOOPIAMHHUPOBATh JEHCTBUS TO €€ IOCTHIKCHHIO: COCTaBJIATh IUIAH JCHCTBUH,
paclpenensaTh poiu C y4€TOM MHEHUH YYaCTHHUKOB, OOCYXJaTh pPe3yibTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAadeCTBO CBOETO BKJIQJa M KaXJOTO0 YYaCTHHMKA KOMAaHIBI B
001t pe3ynbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejaraTh HOBBIE TIPOCKTHI, OIEHWBATh HWJEH C TMO3WIMU HOBHU3HHI,
OPUTHHAIILHOCTHU, IPAKTHUECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE NelCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBbHYIO ACSITENbHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBISBIATH NPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IIAH PELICHUS PAacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, IJIaH BBIMOJIHEHUSI MPAKTUYECKON pabOoThl C Y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYaLUsM;

paciupsATh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX MPEANIOYTEHUH;

JieaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHUIO HPyAMLMH B o00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJa/J€Th  HABbIKAMU  I[I03HABATEJbHOM  pedieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHUM;

UCIOJIb30BaTh MPUEMBI PEIIEKCHH IJIsl OLIEHKH CHUTYyalluH, BhIOOpa BEPHOTO
peuieHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITEIIbHOCTH,

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITEIbHOCTH;

pU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIHOKH.

B mporecce nOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe JUISI YPOBHS CpEIHEro oOImero oOpa3oBaHHs Yy OOydarolIuxcs
COBEpUICHCTBYETCS HIMOLIMOHATIbHBIH WHTEJICKT, MIPEAMOJIar afo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpEryJIMpPOBaHMs, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aAaNTUPOBATBHCA K
IMOIMOHAIBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUHY, BKIIOYAIONICH CTPEMIICHHE K JTOCTIKEHUIO 1SN U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HUCXOJSI M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOICH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKNBAHUIO;

COITMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCThH BBHICTPAMBATh OTHOIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3pemiaTh KOHPIUKTHI.

NPE/IMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXKkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOM JIEITEIIbHOCTH JIIOJICH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
IEKTPUYECKUH 3apsij] MPU PENICHUH (PU3NYECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSICHITHL UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KUHETHYECKOW TEOpPUU CTPOCHHUS BEIIECTBA U



AIIEKTPOJMHAMUKHA:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMAaJEHUE TeJ, IBUKEHHE IO OKPY>KHOCTHU, WHEPIIHS,
B3auMoecTBue Ten, auddy3us, OPOyHOBCKOE ABUKEHUE, CTPOCHUE JKUJIKOCTEH
U TBEPJBIX TEN, U3MEHEHHE 00bEMA TEI MPU HArpeBaHUU (OXJIAXIEHNUHN), TEILNIOBOE
paBHOBECHE, UCIApPEHUE, KOHJEHCALUs, IUIABJICHHE, KPUCTAIIU3aLus, KUIICHUE,
BJIQXKHOCTH BO3/yXa, MOBHIIICHNE JABJICHUS Ta3a MPU €ro HArpeBaHUH B 3aKPHITOM
cocyle, CBSI3b MEXKAYy TMapaMeTpaMu COCTOSIHMSI Ta3a B  H30Ipoleccax,
3JIEKTpU3aLUs TEN, B3aUMOJEHCTBHE 3apsI0B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEINYMHBIL:
KOOpAMHATa, MyTh, IMEpPEMEIIEHHE, CKOpPOCThb, YCKOpPEHHME, Macca Teja, Cuia,
UMIYJIbC Tella, KWHETUYECKasi SHEprus, MOTCHLUaIbHas dHEPIUs, MEeXaHUYecKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICH HCIHOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EIUHMIIB,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE AAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTHMHU
BEJIMYMHAMU;

OMMCHIBATh HM3yYEHHBIE TEIUIOBbIE CBOWCTBA TeNl U TEIJIOBBIE SIBICHHUS,
UCTIIONB3Ysl (M3MUECKHE BEIWYMHBI: [aBJICHHE Trasza, TeMIeparypa, CpenHss
KWHETUYECKasi dHEPrusi XaOTHUECKOIO JIBUKEHUS MOJIEKYJI, CPEIHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs JHEprus, pabora rasa,
KOA(PUIIUEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOIO JBHUTATeNsl; MPH OMHCAHUU
IPaBUJIBHO TPAKTOBAaTh (UBUYECKUN CMBICH HUCIHOJIB3YEMBIX BEIUYHMH, HX
0003HAaUEeHUsI W E€IMHULBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
(pU3NYECKYIO BEIMYUHY C APYTUMU BEIUUNHAM;

OIMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECCKUI 3aps,
3IIEKTPUYECKOE T0JIe, HAMPSXKEHHOCTD MOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHIHAJIOB;
OpU ONHUCAHUM TPABWIIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; yKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUUYHHY C IPYTUMH BEJIMYNHAMU,

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (DU3HUECKUE
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXaHMYECKOM OHHEPruM, 3aKOH COXpPaHEHMsI MMILyJbCa,
OPUHLMII CYNEPHO3ULIUN CHJI, INPUHLHUII PABHOIPAaBUS WHEPLHUAIbHBIX CHCTEM
oTCcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHIO0 CTPOCHMSI BELIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEJHEN KMHETHUECKON PHEPTUU TEIUIOBOTO JBHXKEHUS MOJIEKYI C
aOCOJIFOTHOM TeMIIepaTypoH, MEpBbId 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOr0 3apsnaa, 3akoH KyrnoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUILIBL,
o0yacT) IPUMEHUMOCTH;



OOBSCHITHP OCHOBHBIE TPHUHIIMIBI JEHCTBHUS  MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyarh YCJIOBHUS MX O€30MACHOTO MCIOIb30BAHHS B
MMOBCEHEBHOM KHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HCCIEIOBAHUIO (PU3UYECKUX SBJICHUM U
MIPOLIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN, MPU 3TOM
dbopmynupoBath mpobiieMy/3amadyy H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0upaTh YCTaHOBKY H3 MPEIOKEHHOTO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI,

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI GU3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLICHKH ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3WYECKUMHU  BEJIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSAMBIX H3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BETUYHH B
BUJIE Ta0nuIl U TpaMKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM MCCIIEIOBAHMUS,

coOmroiaTh mpaBmwiia 0€30MacHOTO TPy/a MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIIeOBATEIHLCKON W TPOCKTHOU
JESATEIbHOCTH C MCMIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1IAOOPATOPHOIO
000pyI0BaHUS;

pemiath pacu€THBIE 3aJa4d C SBHO 3aJaHHONW (DU3MUECKON MOJIEeNblo,
UCTIONB3YS (PHU3MUECKHe 3aKOHBI U MMPUHIIUIIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJauu
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaAuMbIe i1 €€ pEelIeHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATBbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3NUUECKOU BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTHUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMOpOMl Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue IBICHUS;

UCIIOJIb30BaTh  MpPU  pEIIeHHH  y4eOHbIX  3aJlad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JUJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUSA Yy4eOHOW U HAyYHO-TIOMYJISIPHON MHPOpMAIUK, MOIYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATD MOJIy4aeMyto HH(POPMAILIHUIO;

MPUBOJAUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE IPOILECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrss 6€30MacHOCTH MPU O0palieHUuu ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 3[I0POBbSI U COOJIIOICHUSI HOPM 3KOJOTUYECKOIrO
MIOBEJICHUS B OKPY>KAIOLLEH CPELIE;



paGoTaThb B TpyHdme C BBHIMOJIHEHHEM pPAa3IMYHBIX COLHUAIBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNIbl, PAMOHAIBHO PpACIPEAENsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM TPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax poyib U MecTo (U3uKu B (HopMHpOBAHUU
COBPEMEHHOM HayyHOM KapTHHBl MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTUM, B MPAKTUYECKOW NEATEIBHOCTU JIOJEH, IEJOCTHOCTh M €IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIW JIEKTPUUECKUM 3apsAN, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, JIEpHA
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO siipa MpHU pEUIeHUU (PU3NYECKHUX
3ajay;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOWM (DPM3UKH: IIEKTPUUYECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasi WHAYKUWSA, JEWCTBME MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM W JIBHXKYIIMICS 3apsiji, 3JEKTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, NPSIMOJIMHEWHOE pPAacCHpOCTPAaHEHUE CBETA, OTPAXKEHHUE, MPEJTOMIICHHUE,
uHTepdepenius, audpakuus W TOMApPU3ALUS  CBETa, JTUCHEPCUs CBETa,
dboTtoanekTpudeckuii 3ghexT (hoTodrddhexT), cCBeTOBOE AaBiIeHHE, BOSHUKHOBEHUE
JUHENYaToro CrHekTpa aroMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHas

PaauOaKTUBHOCTD;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYI0  IPOBOJUMOCTh  Pa3jiU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJIb3Ysl (DU3NYECKUE BETUUYHHBIL:
AIIEKTPUUECKUH 3apsili, CHJIa TOKa, AJIEKTPUUECKOE HANpPsDKEHHE, AJIEKTPUUECKOe
COTPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO Mojisi, cuwia Awmmepa, cuia JlopeHna, HWHIYKTHBHOCTb
KATYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJIEH, MEPUOJl M YacToTa
KojeOaHuii B KoseOaTeIbHOM KOHTYpE, 3apsil U CHJIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
OTNITHYECKasi CHWJIa JIMH3BI, TIPW OMHCAHWUHU TMPABWIBHO TPAKTOBATh (HU3UUCCKUN
CMBICJT HCTOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU
BEJTMYMHAMU;

ONMKUCHIBATh M3YyYCHHbIC KBAHTOBBIC SIBJICHUS U TIPOLECCHI, HCIOIb3Ys
dbu3nYecKue BEIMYHMHBI: CKOPOCTh DSJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO MOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SI7IEp, TPU OIMCAHUU TPABWIHHO TPAKTOBAaTh (PU3UUECKHA CMBICI
WCIIOJIb3YEMbIX BEIMYMH, MX OOO3HAUYCHWUS W CAWHMIIBI, YKa3bIiBaTh (OPMYJIBI,
CBA3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJIMYUHBI,

aHAM3UPOBATh (PU3UUYECKHE MPOIIECCHI U SIBIICHUS, UCIONIB3Yys (U3HUECKHE
3aKOHBI M MPUHIUIMBL 3aK0H OMa, 3aKOHBI MOCJEI0BATENILHOTO U MapaieIbHOrO
COEIMHEHMS TPOBOJHMKOB, 3aKkoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIMHEMHOTO PaclpOCTPAHEHHUsI CBETA, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHHSI CBETa, ypaBHeHHe ODWHINTeHHA s (oTodddekra,
3aKOH COXPaHEHMs SHEPruu, 3aKOH COXPAaHEHHUS HMITYJIbCa, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsija, 3aKOH COXpaHEHHs MacCOBOTO 4Mcia, mocTynatel bopa,
3aKOH PaJMOAKTUBHOTO pacnaja, Ipu 3TOM pa3iMyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKO€ BBIPAKEHHE M YCJIOBHUS (TpaHHULbI, OOJIACTH)
IPUMEHUMOCTH;

OTIpEJIEIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI MPOBOTHUKA
C TOKOM, cuJibl Ammnepa u cuibl JlopeHua;

CTPOUTh W OMNHCHIBATH H300paXKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUH U
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUU: TMPH ITOM
dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOUpaTh YCTAaHOBKY HU3 MPEIJIOKEHHOr0 00O0pYyIOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUsT (U3HMUECKUX BEIUYUH, MIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIB30BATh W3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEeIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C UCIOJIb30BAaHUEM
OpSAMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYWH B BHUAC TAOIUIl U
rpaduKOB, AENATh BHIBOJBI 110 PE3yJbTaTaM UCCIEIOBAHMUS;

coOmro1aTh MpaBmiia 0€30MacHOr0 TpyJla MpU MPOBEIECHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U MPOEKTHOM
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0OBaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIETbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aa4u
BBIOMpATh (PU3MYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOaMMbIC I €€ pElIeHHs, MPOBOIUTh PACUEThI U OIEHWBATH PEATBHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UUECKOU BEIIMUUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMTPOTUBOPEUUBYIO
LEMOYKY PpACCYXJEHUM C OMOpPOM HAa M3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue SBICHUS;

HCIIOJIb30BaTh npu peIIeHUn y9eOHBIX 3a7a4 COBPEMEHHBIE
WH(OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIUN
U TIpeJCTaBIICHUS y4eOHOW U HAYyYHO-TIOMYJISIpHOW MHGOPMAIIUU, TTOJYyYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HH(POpMAITHUIO;

OOBSICHATh TPUHIMIBI JEUCTBUS MAIlIUH, MNPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, Pa3indaTh yCIOBHUS MX O€30MaCHOTO MCIOIL30BAHMS B MIOBCETHEBHOM
JKU3HH;

MIPUBOJIUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIIECCOB OKPYKAIOIIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCIIOJI30BaTh TEOPETHYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KH3HU
Ui o0ecriedeHus: 0€30MacHOCTH MpU OOpAIEHUH ¢ MPUOOPAMU U TEXHUIESCKUMU
YCTPOMCTBAMHM, JJIsI COXPAHEHUS 370POBbsl U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TpYyIIe C BBHINOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIbI, PalMOHATIBHO pACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJ€KBATHO OICHUBATH
BKJIa/] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3e/ioB U TeM unppoBbIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (upp )
NPOrpaMMblI Bcero o0pa3oBare/ibHbIE
padoThI padoTsbI
pecypchl
Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3KKa U METO/Ibl HAYYHOI'O ITO3HAHUS 2 bubmmorexa LHOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [JOK
21 Kurematitia > https://m.edsoo.ru/7f41b£72
but6mmoreka [JOK
2.2 Hunanka / https://m.edsoo.ru/7f41bf72
but6mmorekxa [JOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazgeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UNKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubnuorexa [JOK
) TEOpHU https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
3.2 OCHOBBI TEPMOMHAMMKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUS BEIIECTBA. 5 bu6nuoreka [JOK
’ dazoBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72




Hroro no pasgeny 24
Paznen 4. 3JIEKTPOJANHAMUKA
bubmuoreka [IOK

4.1 JIeKTpOCTATHIE 10 https://m.edsoo.ru/7f41bf72
47 [TocTossHHBIN JIEeKTpUYECKHil TOK. TOKH B 12 bubnmoreka [JOK

' Pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE BpeMst 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KosnyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3e/ioB U TeM unppoBbIe
Ne n/m P Kourpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. JIEKTPOJAUHAMUKA
11 MarnuTtHoe nojie. DIeKTpoOMarHuTHas 1 ) 3 bubnmoreka [JOK
’ VHIYKLUS https://m.edsoo.ru/7f41c97c¢
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U1 BOJIHBI
21 MexaHu4yeckue U AIEeKTPOMarHuTHBIE 9 1 bu6nuorexa [JOK
' KOJIeOaHus https://m.edsoo.ru/7f41c97c
5 MexaHnuyeckne U 3J€KTPOMarHUTHbBIE 5 | bubnmoreka [JOK
’ BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmuoreka [IOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUM OTHOCHUTEJILHOCTH

31 OCHOBBI crIeIIUAILHOM TEOPUH 4 ) bubnmoreka [JOK
’ OTHOCHUTEJILHOCTU https://m.edsoo.ru/7f41c97c¢
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®PU3UKA
4.1 DJIeEMEHTELI KBAHTOBOM OITUKHU 6 ngs?;;f:;(sigg/sfm&%
4.2 Crpoenue atoma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97c¢

4.3 ATOMHOE PO

bubmnoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPUZUKH 7 Bubmorexa HOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazgeny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o06m1aro1iee NTOBTOPEHHE 4 ngﬂ;ﬁfgggﬁg 41c97c
Hroro no pazgeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbie IIpakTnyeckue
n/n Bceero u3yuyeHusi oOpas3oBaTejibHbIE
padoTsbI padoThI
pecypchl
dusuka — Hayka o IpupoJe.
1 Hayunsie MeT(})IK bl HOII:H:HI/ISI 1 Bubmorexa HOK
T A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIET0 MUpPa
Ponw u mecTo ¢pusuku B

) bopMHUPOBaHUH COBPEMEHHOMN | bu6muoreka [JOK
Hay4YHOUN KapTHHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPAaKTUYECKOU NEeATEIbHOCTH JIFOIEH
Mexannueckoe OBUKEHUE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO | bubnmoreka [JOK
nBwxenusd. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE NpsIMONIMHENHOE | Bubmuotexa [JOK
JIBYKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bu6nuoreka [IOK
JIBIXKCHUE https://m.edsoo.ru/ff0c372¢

6 CBobomHOe majieHne. Y CKopeHue | bubmuoreka [JOK
¢BOOOIHOTO IMaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHUE.

7 JIBrmyKeHne MaTepuaIbHOM TOYKHU 10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPYHOCTH
8 [Ipuniun otHOcUTENbHOCTH [ anues. 1 bubnmoreka [JOK




I/IHepLII/IaJIBHBIC CHUCTCMBI OTCUCTA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca rena. Cuna. [Tpunuun

9 Cynepno3uiuu cuil. Bropoit 3akox bubamorexa [TOK
. https://m.edsoo.ru/ff0c3be8
HproTona 15t MarepuanbHOM TOUKH

10 Tpetnii 3akon HerotoHa st bu6nuoreka [JOK
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMUpHOTO TsroteHus. Cuna

11 TsbkecTH. [lepBas kocMuueckast bubmorexa [JOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenuns. Kodddunment tpeHust.

13 Cuna CEHpOTI/IBJIeI({bI/Iq:I pu ,HBI/DP;(eHI/II/I Bubmrorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[ToctynarensHOe U BpaliaTesbHOE

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. but6mmoreka [JOK
MowmenT cuibl. [Inewo cunel. Yenosus https://m.edsoo.ru/ff0c41a6
paBHOBeECHS TBEPAOIO Tesa
Nmnynbc maTepuaibHOU TOYKH,

15 CHUCTEMBI MaTEPUAIIBHBIX TOYEK. bubnmorexa [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE IBUXKEHHE
PaGora 1 MOIIHOCTE CHJIBL.

16 Kunernueckast sHEprus MarepuaibHON bubnmoreka [JOK
ToukHu. Teopema 00 N3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUH

17 [TorenumaneHas dHEprusi. bubmuorexa [JOK




[loreHnumanpHast 3HEPTUS yIIPyro
neOopMUPOBAHHON MPYKUHBI.
[TorenunanbHas sHeprus Tena BOIU3U
MOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToreHunanbHbIE U HEMOTEHIMAJIBHBIE
cuiibl. CBs3b paboTHI
HEMOTEHIUATbHBIX CUJI C U3MEHEHHEM
MEeXaHUYEeCKON IHEPTHH CUCTEMBI TEIl.
3aKOH COXpPaHECHUSI MEXaHUYECKOU
SHEPTUu

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

19

JlaboparopHnas paboTa
«MccnemoBanue CBsA3U pabOThI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPEe PACTKECHUS
PE3HMHOBOT'O KI'yTa

20

KonTtponbHast pabota o teme
«Kunematnka. JlmHamuka. 3aKOHBI
COXpaHEHHUS B MEXAHHUKE)

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

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

bubmuoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHUS U
B3aMMO/ICVCTBUSI YACTUL BEILIECTBA.
Mojenu cTpoeHus ra3oB, KUAKOCTEN
Y TBEPABIX TEI

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ u3Mepenue. [llkana Temneparyp




Ilenbcus

Uneansueiii raz B MKT. OcHOBHOE

but6mmorekxa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHeN KHHETUYECKON SHEPTUU bubnmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akon JlanpToHa. ['a30BbIe 3aKOHBI
JlaboparopHnas paboTa
73 «/ccnenoBanue 3aBUCUMOCTH MEXITY
napameTpaMH COCTOSHUS
Pa3peKEHHOr0 ra3a
29 N3omnporiecchl B uaeaaIbHOM ra3e u ux but6mmoreka [JOK
rpaduyeckoe npeacTaBIeHNue https://m.edsoo.ru/ff0c570e
BuyTpennsis sneprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crioco0OkbI e€ n3meHenus. KoandaectBo bubmuoreka [JOK
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPrusi OJJTHOATOMHOTO UJI€aJTbHOTO
rasa
31 Bunael rerionepenaun bubmmorera [IOK
https://m.edsoo.ru/ff0c5¢c36
VYnenbHas TEMI0EMKOCTh BEIIECTBA.
32 KonnuecTBo TEmoTH Npu Bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AauadbaTHbIN Mpoiecc
13 [IepBblil 3aKOH TEPMOJAVMHAMUKH U €70 bubnmoreka [JOK
MPUMEHEHHUE K U30IpoLieccaM https://m.edsoo.ru/ff0cSefc
34 HeobpaTumocTs poI1eccoB B bubnmoreka [JOK




npupoje. Bropoii 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

[Mpunuun nevictus u KI1J] rerioBoit

but6mmoreka [JOK

35 MAaIIUHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIIJ]
37 DKooruyeckre mpoodaeMbl
TEIUIOIHEPTETHKU
13 O6o0maromuii ypok «MoneKkysipHas bubmuoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTtponbHas pabota mo Teme
39 «MonekymnsipHas ¢puzuka. OCHOBBI bubmorexa [IOK
yiAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooGpazoBaHue U KOHACHCAIHUS. bubmuorexa [JOK
Hcnapenue u kuneHnue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAs 1 OTHOCHTEIIbHAS
41 BJIAXXHOCTh BO3yXa. HachIleHHBIN Bubmorexa HOK
Ayxa. Hachit https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramimieckue u
4 aMmopdHbIe Tena. AHU3OTPOITHS bu6nuoreka [JOK
CBOMCTB KpucTayioB. Kuakue https://m.edsoo.ru/ff0c6510
kpucTtayibl. COBpEeMEHHBIE MaTEePHAIIBI
[TnaBneHue U KpUCTATTA3AITHS.
43 VYV nenbHas TEMI0TA MJIABJICHUS bubmorexa [IOK
8 ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmuoreka [IOK
44 YpaBHeHHE TEIIOBOTO OaaHca
PABHCHHS TEIIOROro banad https://m.edso0.ru/fF0c6820
45 OnekTpusanus Ten. DIEKTPUIECKUN bubnmoreka [JOK

3apsn. JIBa BUJa SJIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiIoB

[IpoBOTHUKH, TUATIEKTPUKH 1

46 IIOIYIIPOBOAHUKU. 3aKOH COXPaHEHUS bubmmorera [IOK
YHpOBOA ) p https://m.edsoo.ru/ff0c6bec
ANEKTPUUYECKOTO 3apsiia
BzaumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIH 35IEKTpHUECKHH bubmmorexa [IOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3aps
Hanpsok€HHOCTB AIEKTPUYECKOTO
43 nosis. [IpuHnun cyneprno3unumn bubnmoreka [JOK
AIEKTPpUYECKUX noseH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 37eKTpOCTaTHUECKOTO
49 nons. ITorernman. Pa3zHocts bubmorexa LOK
’ At https://m.edsoo.ru/ffOc6f00
MIOTEHIIMAIIOB
ITpoBOAHUKY U TUDIEKTPUKHU B
50 C-)JIpeKT OCTaTUYECKOM nonIe bubmmorera [TOK
p ’ https://m.edsoo.ru/ff0c7018
JmsnekTpudeckasi MpOHUIIAEMOCTh
but6mmorekxa [JOK
51 DaexTpoéMrocTs. KoHgeHncaro
p a P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIIOCKOTO
52 KOHAEHCATOpa. DHEPTUs 3aPSKEHHOTO bubmmorexa [TOK
pa. P P https://m.edsoo.ru/ff0c72¢0
KOHJICHCATOpa
53 JlaGoparopnas pabota "M3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMTT NEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

amnmapara, CTpyHHOTO IPUHTEpA.
DJIEKTpOCTaTUYECKAs 3allUTa.




3azeMiIeHHE HIIEKTPONPrUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €T0
cymiectBoBaHus. [[0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTUHEHUE
npoBoaHKUKOB. JlaboparopHas pabota
«M3yveHne CMeIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIITHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenua

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenune DJ1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBnblil ypok. KonTposbHas
pabora o Teme "InexkTpoauHamMuka’ /
Bcepoccutiickas mpoBepodHas paboTa

bubmuoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o06maromuit ypok
«OnexTpoauHamukay / Beepoccuiickas
npoBepoyHasi paboTa

bubmuoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTPOHHAs IPOBOJUMOCTD TBEPBIX
METAJUIOB. 3aBUCHMOCTh
COHpOTI/IBJIeHI/ISI MCETAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh




DNEeKTPUYECKHUl TOK B BaKyyMe.

62 CBoliCTBA 3JIEKTPOHHBIX ITYYKOB !
[TomynpoBOAHUKH, UX COOCTBEHHAS U

63 IpUMECHast MpoBoAUMOCTh. CBoMCTBa ) bu6nuoreka [IOK
p—n-nepexoza. [lonynpoBogHUKOBbIE https://m.edsoo.ru/ff0c84ae
npubopHI
DJIEKTPUYECKUI TOK B paCTBOpaX U

64 pacIiaBax 3JIEKTPOJIUTOB. 1 bu6nuoreka [IOK
DIIEKTPOAUTHYECKAsT JUCCOLHAIIHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPONUn3
DJIEKTPUYECKUI TOK B ra3ax.

65 CaMoCTOSITeNIbHBIN U ) bubmuoreka [JOK
HECaMOCTOATEIbHBIN pa3pan. MoHus. https://m.edsoo.ru/ff0c84ae
ILmazma
DNeKTpUuUYecKre MpuOophl 1

66 YCTPOMCTBA M UX MPAKTUYECKOE 1 bu6nuoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH
KoHnTtponbHas pabota 1mo Teme

67 «nekTpocratuka. [locTossHHBIN 1 bu6nuoreka [JOK
3NEKTpUYEeCKUil TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX cpeaax»

68 PesepBHblit ypok. O600maromuii ypok | bubnmoreka [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c
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11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoabusie  Ipaxkrueckue fa[:;:ennﬂ :)lg[()l;l:())?;fenbnme
padoThI padoTsbI pecypen
[TocTosiHHBIE MAarHUTHI U KX

| B3auMoOJercTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIIHHU
MaruauTtHoe 1nose NpoBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 bubnnorexka HOK
B3anmopeiicTBre NpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «M3yueHue | 1 bubmmoreka [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK ¢ ToKoM. Cmita Amnepa.

4 JlaGopatopnas pabora | 1 bubmumoreka [IOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apSyKEHHYIO YaCTHLLY. | bubmumoreka [IOK
Cuna Jlopenna. PaGoTa cribt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHuTHOU uaaykuuu. J/1C 1

WHAYKIMU. 3aKOH JICKTPOMarHuTHOM




nHaykiuu dapanes

JlabopartopHnast pabota
«HccnenoBanne sBICHUS
AJIEKTPOMArHUTHON MHYKIIAW

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIEHUE
camouHaykiuu. IJ1C caMOMHAYKIIUH.
DHeprusi MarHUTHOTO TIOJIST KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

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

TexHUYecKHue yCTpOMCTBa U UX
MIPUMEHEHHE: TOCTOSHHBIE MAIHUTHI,
AJIEKTPOMArHUThI, AJIEKTPOABUTaATENb,
YCKOPUTEH 3JIEMEHTAPHBIX YaCTHIl,
HHAYKIOUOHHAA MCYb

10

O6o0maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAST MHTYKIIHSI»

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHast pabora o Teme
«MarsuTHoOe 1ozJe.
DNeKTpOMarHUTHAsE MHTYKIIUS

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOIHBIC MEXaHHUECKUE
Kosiebanus. ['apmMoHnYeckue
KosiebaHus. YpaBHEHHE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MajIbIX KojieOaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

14

KoneGarenbHblil koHTYp. CBOOOIHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMArHuTHBIC KoJieOaHHS B
nacajibHOM KoJIe0aTETEHOM KOHTYPCE.
Amnanorus MCKAY MCXaHUYECKNMU U
SJICKTPOMAarHMTHBIMHA KOJIEOAHHUSIMU

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUr B UACAIIbHOM
KOJIeOaTeIbHOM KOHTYpE

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
KosiebaHusAX. BoHyXIeHHbIE
MexaHudeckue konebanus. Pe3onanc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHbBIE
Kosie0aHus

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblit Tok. CHHYCOUAIBHBIN
MEpEMEHHBIN TOK. MOIIIHOCTH
IIEPEMEHHOI0 TOKA. AMIUTUTYIHOE U
JEHCTBYIOIIEE 3HAYCHHUE CUIIBI TOKA U
HaIPSKEHUS

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IponusBozactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

Y CTpolCTBO M MPAKTUUECKOE
IIPUMEHEHHE IEKTPUYECKOTO 3BOHKA,
reHepaTopa epeMEHHOro TOKa,
JIMHUU 3JIeKTpoliepesayd

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

20

DKOJIOTUYECKUE PUCKH TIPHU
MIPOU3BOACTBE AEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
AJIEKTPO3HEPIUH B ITOBCETHEBHOM
KU3HU




Mexanudeckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Cxkopocthb

Bbu6muoreka [IOK

21 pacnpoCTpaHEHHUs U JIJTNHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOJILHBIE BOJTHBI

2 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTh bubnmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJeKTpOMarHuTHBIE BOJIHBI, UX

23 CBOMCTBA U CKOpOCTh. [1Ikana bubmmorexa [IOK

https://m.edsoo.ru/ff0ccfe0

AJEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI pagUOCBSI3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnosiokamus

)5 KonTponbnas pabota «Konebanus u bubnmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMOnMHENHOE pacIIpOCTPaHEHUE

2 CBeTa B OJIHOPOJHOM Cpejie. bubmmoreka [JOK
Toueunslii ICTOUHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS

27 cgeta. [locTpoenune n3odpaxeHuii B bubmmorexa [IOK

https://m.edsoo.ru/ff0cd4e0

IJIOCKOM 3€pKajie
[Ipenomnenue ceta. [lomHoe

73 BHYTpeHHEE oTpakeHue. [IpeaenbHbiin bubnnorexka HOK
YI'OJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS

79 Jlaboparopnas padota «3mepenue bubnmoreka [JOK
MOKA3aTels MPEITOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a

30 Jlunzel. [ocTpoenne n300paxxeHuit B bubnmoreka [JOK




nuH3e. opmyiia TOHKOM JIMH3BI.
VYBenuueHue JTMH3bI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas pabota

31 «HccnenoBanue CBOMCTB
M300paXKEHUH B TUH3AX)
Hucnepcus cBera. CI0XHBIN COCTaB
0 oenoro ceera. L{er. Jlaboparopras
pabota «Habmonenue aucnepcuu
CBETa»
13 Wnrtepdepennus creta. dudpaxius bubnmoreka [JOK
ceera. Jludpakinonnas penérka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
3 OnTudeckue MpuOOPHI M YCTPOMCTBA U
. YCIIOBUS UX 0€30MaCHOT0 TPUMEHEHUS
I'panuLIbI MPUMEHUMOCTH
16 Kiaccuyeckor Mexanuku. [loctymarst bubmuorexa [JOK
CIieliMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIIEHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3aMeIJIeHHe BPEMEHH M COKpaIeHHE buGnnorexa LIOK
https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprus U UMNYIbC PENSITUBUCTCKOM
38 yacTullbl. CBA3b MACChI C SHEPTUEH U bubmorexa [IOK
https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPIusl MOKOs
KonrponsHas pabora «OnTHka.
39 OcCHOBBI crielIUaIbLHOM TEOPUHN bubmmorexa LIOK

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf610




®oronsl. opmyna [1nanka. Sneprus

Bbu6mmoreka [IOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel16
OTKpBbITHE U HCCIIENOBAHUE Eu6 ITOK
noIMOTEKA
41 .0 A.T.
poros(dexra. Ombrret https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl hoTorddexra. YpaBHeHHE
42 BﬁHmTe(ﬁbHa j;{q)(boma@gema bubmorexa HOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotosddexra
Haenenune ceeta. Onwitel I1. H.
43 JleGeneBa. XumMudeckoe IelCcTBHE bubmorexa HOK
ACBa. g https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTponucTBa u
MIPaKTHYECKOE MPUMEHCHHUE:
44
(dhoTodeMeHT, (OTOIaTIHK,
COJIHEUHasi OaTapesi, CBETOIUO
45 Pemenue 3agad mo reme «JIE€MEHTBI bubmuorexa [JOK
KBAHTOBOM ONTHUKM) https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OnNBITEI
46 Pesepdopna o paccessHuO 0-4acTh bubmmorexa [TOK
PROpAa MO P t https://m.edsoo.ru/ff0d09 1a
IInanerapHas monens aroma
bu6mmoreka [IOK
4 I1 b
/ OCTYJIaTHl bopa https://m.edsoo.ru/ff0dOafa
W3nydenne u noriomeHne GoTOHOB
48 I I/I}ll'lqe €X0JI¢ aToMa C O Hc(>br0 OBHS bubmorexa [TOK
P pexo Ny A P https://m.edsoo.ru/ff0dOafa
SHEpTrUu Ha Apyroil. Buasl ciekTpoB
BonnoBrie cBolicTBa yacTull. BoiaHbI
. . bubmuoreka [JOK
49 ne bpoiina. KopnyckynspHO-BOJIHOBOK

nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHY>KACHHOC U3JTYUYCHUC

50

OTKpBITHE pATHOAKTUBHOCTH. OMBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaaOaKTUBHOI'O U3JTYUCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMma-
n3nydeHus. BrnusHue
PaZOaKTUBHOCTH Ha KUBBIE
OpPTaHHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacmna.
DNEeKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnan. ['aMMa-u3nydeHue

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3M HYKJIOHOB B sJIpe.
Snepubie peakuuu. AnepHbii
peakrtop. [Ipo6iiempl, EPCIEKTUBHI,
AKOJIOTHYECKHE aCIEKTHI SACPHON
SHEPTEeTUKHU

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJyieMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. Merobl HAOMIOACHUS U
PEruCTpaLvK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «®@yHnameHTalIbHbIE
B3auMoJencTBUA. EMUHCTBO
(bu3nUYeCcKoil KapTUHBI MUY

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

55

DTarbl pa3BUTHS ACTPOHOMHUH.
[IpukiagHoe 1 MUPOBO33PEHUECKOE
3HAYEHHE acCTpOHOMHUHU. Bun
3BE€3nHOTrO HeOa. Co3Be3nus, ApKue
3BE3/IbI, IIJIAHETHI, UX BUAUMOE
nBrokenne. ConHeyHas CUCTEMA




56

Comnie. ConHeuHasd aKTUBHOCTD.
Uctounuk sneprun ConHIa U 3BE3]1

57

3BE3bI, X OCHOBHBIC
XapaKTEePUCTUKU. 3BE3/bI [JTABHOM
MOCJIe1I0BaTebHOCTU. BHyTpeHHee
cTpoeHue 3BE31. COBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKICHUU U
sporrori CoJTHIIA U 3BE3]

58

Muneunsiit [yt — Hama ["anakTuka.
ITonoxxenue u neuxenne ConHua B
I'anmakruke. ["anaktuku. YEpHbIE ABIPBI
B PaxX TaJaKTUK

59

Bcenennas. Pa3zberanue rajgakTuk.
Teopust bosbioro B3psiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUU

61

KontponbHas padoTa «21eMEHTHI
ACTPOHOMUU U aCTPOPHUIUKIY

62

O6o06maromuit ypok. Pois pusuxu n
aCTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIbHOM B
ATHYECKOH cdepax AesaTeIbHOCTH
YeJoBeKa

63

O6o6maromuii ypok. Pois u Mmecto
(U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Posb




¢busnueckoit Teopun B HopMHUPOBAHUH
MpeACTaBICHUH 0 Pu3nUecKon
KapTHHE MHpa

Ob6o06maromuit ypox. Mecto
65 ¢u3nvecKoil KapTUHBI MUpa B 00LIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX TPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe mnoie.

DneKTpoMarHuTHast UHIYKIUS

PesepBHbiil ypok. Ontuka. OCHOBBI
67 CIIeIMaIbHON TEOPUH
OTHOCHUTEIIbHOCTH

Pesepnsiii ypok. KBanToBas ¢usuka.
68 DJIEeMEHThI aCTPOHOMUU U
acTpodu3uku

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MTPOI'PAMMBI

10 KIIACC

Kon
NpoBepPsIeMOro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaT, Ha TpUMEpPaX poib W MeCTO (PU3UKH B
(hOpMHUPOBaHNHM COBPEMEHHOW HAyYHOH KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

VY4uTBIBaTh TPAHUIIBI IPUMEHEHUS U3YyYEHHBIX (PU3UYECKHX MOJeINei:
MaTepuaibHas TOYKa, MHEpIUalbHas CHUCTeMa OTCU&Ta, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBINA I'a3; MOJEIN CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYECUHBIA OJJICKTPUYECKUU 3apsi] — IPU PELICHUU

¢bu3nveckux 3amau

10.3

PacniosnaBate Qusnueckue sBIEHUs (MIPOIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB MEXAaHHUKH, MOJIEKYJISIPHO-KHHETUYECKON TEeopHH
CTPOCHHSI BEIIECTBA W  DJIGKTPOJAWHAMHUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJUHEIHOE JBI)KEHUE, CBOOOIHOE TaleHue
TeJN, JBWKEHHE MO OKPYXHOCTH, WHEpLUs, B3aHMMOJCHCTBHE TeI;
muddys3usi, OpOYHOBCKOE MABM)KEHHE, CTPOEHHE IHKHIKOCTEH U
TBEPABIX  TeJ, M3MEHeHne o00BhEMa Tenm Tpu  HarpeBaHHH
(oxJTaXXIeHNHN), TEIUIOBOE paBHOBECHE, HCIIAPCHHE, KOHCHCAIHS,
IUTaBJIGHUE, KPUCTAIIM3alus, KHUIIEHHWE, BIAXHOCTh BO3JyXa,
MOBBILICHHUE JaBJICHUS ra3a IPH €ro HarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXIY IapaMeTpaMu COCTOSIHHSI Ta3a B H30Ipoleccax;

AJIEKTpU3aALNS TEN, B3AaUMOACHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE [JIBIKEHHE, HCHOJIb3ys (u3HuecKue
BEJIMYMHBI: KOOpPAMHATA, MyTh, IIEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, MWMIYJIbC Tejla, KHUHETUYecKas DHeprus,
MOTEHLIMAJIbHAs JHEpPrusi, MeXaHudeckas paboTa, MexaHHYecKas
MOIIHOCTb; IIPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICIT
UCTOJb3yEeMBIX BEIMYMH, MX O0003HAueHWs W EAMHUIBI, HAXOAWUTH
(bopMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEMUHUHY C APYTHMH

BCJIIMYNHaAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI MW TEIJIOBEIC




SBIICHUS, UCHONB3YyS (U3MYECKHE BEIMYHMHBI: JaBJICHHE Trasa,
TeMIlepaTypa, CpeAHsAs KHHETHYecKas »JHEPrus XaoTHYECKOIo
NBW)KEHUST MOJIEKYJ, CpPEIHEKBAJAPATHUYHAS CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIJIOTHI, BHYTpPEHHsA »HHeprusa, paboTa rasa,
KO3(QUIIMEHT TOJEe3HOr0 JEHCTBUS TEIUIOBOTO JIBUTaTelNs; IpHU
OMUCaHUU MPaBUIILHO TPaKTOBAThH duznyeckuit CMBICI
UCIIOJIb3YEMbIX BEJIMYHMH, WX O0O3HAYEHUS M EIUHULbI, HAXOAWUTb
(GbopMyIIbl, CBA3BIBAIOIINE TAaHHYIO (PU3UYECKYIO BEIMUHUHY C IPYTUMU

BCIIMYHUHAM

10.6

OnwuceBaTh M3YYECHHBIC JJIEKTPHUYECKHUE CBOWCTBA BEIIECTBA H
ANEKTPUYECKUE  SIBIICHUs  (TPOIECCHI), HCHONB3ys  (hu3mveckue
BEJIMYMHBI: QNIEKTPUYECKUI  3apsl,  JJCKTPUUYECKOe  TOJIe,
HaNPsOHKEHHOCTh  TOJISA, TOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; TIpH
OIMCaHWH TPAaBUIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIIOJIb3YEMbIX
BEeIMYMH, WX OOO3HAYCHHWs] ¥ EJWHHUIBI; YKa3biBaTh (HOPMYIIHI,
CBSI3BIBAIOIINE  JAHHYIO  (U3WYECKYI0 BEIWYHHY C JAPYTUMH

BCJIIMYNHaAMU

10.7

aHAJIM3UPOBaTh (U3NYECKHUE TMPOLECChl U  SIBICHHUSA, HCIOJb3YS
(bu3UYecKre 3aKOHBI M NIPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, I, 11
n III 3akonsl HbroTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM JHEpIuH,
3aKOH COXpaHEHUsl UMITYJIbCa, MPUHILIUI CYNEPHO3ULIUUA CUJl, TPUHIIUIT
paBHOIIpaBUsS WHEPUUATIBHBIX CHUCTEM OTCUETa; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, ra30BbI€ 3aKOHBI, CBSI3b
CpPEIHEM KUHETUYECKOM JHEPrUU TEIUIOBOIO [BHUYKEHHS MOJEKYN C
aOCONIOTHON TeMIepaTypoi, EPBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs »>IEKTPUYECKOro 3apsaa, 3akoH KyioHa; npu 3TOM
pa3nuyath CIOBECHYI0 (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIpQ)XEHUE U yCIIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIE MPHHLUIBI JEHCTBHS MAIMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3IuyaTh YCIOBUS MX 0€30MaCHOTO

HCIIOJIb30BaHUA B HOBCGL[HGBHOI\/'I KHU3HHU

10.9

BrimmonHaTe SKCHCPUMCHTHI 110 UCCICTOBAHUIO (1)I/I3I/I‘ICCKI/IX SIBJIEHUH U
MPOIIECCOB C UCMOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPH
aToM (opmyaupoBaTh MpobiemMy (3agady) W THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAHOBKY W3  MPEAJIOKEHHOTO

000pyZ0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI

10.10

OcyH_[eCTBJISITB npsAMbIC W KOCBCHHBIC H3MCPCHUA (bl/IBI/ILICCKI/IX

BEJIMYMH, MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUS U




HCIIOJB30BaTh N3BCCTHBIC MCTOJbI OLICHKHN HOFpCIHHOCTefI I/ISMepeHI/II\/'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (QU3NYSCKUMHU BEIHYHHAMHU C
UCMOJIb30BAHUEM TMPSMBIX HM3MEPEHHIA; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pe3yabTaThl TOJYyYEHHOW 3aBHUCHMOCTH
(bM3UYECKUX BEIMYUH B BUJIE TAOIUIl U TPadUKOB, JI€7aTh BBIBOJIBI 11O

pe3yiabTaTaM HUCCICI0BaHNA

10.12

CoOmomaTe mpaBmia 0O€30MacCHOTO  TpyJda TMpPU  TPOBEICHUU
UCCIIEIOBAaHU B  paMKax y4eOHOro OSKCIEPHUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U TPOEKTHOW JAEATENbHOCTU C HCIOJIb30BAHUEM

M3MEPHUTEIIBHBIX YCTPOUCTB | JIA0OPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHble 3aa4M ¢ SIBHO 3aaHHOM (hPU3MUYECKON MOJIENbIO,
UCHONb3ys (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BbIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATH
¢u3nveckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE Il €€ pelieHus,
MPOBOJUTH PACUYETHI M OLEHUBATH PEANbHOCTD IMOJYY€HHOTO 3HAYEHUS

(MBUYECKON BETMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHHUI C OMOpON Ha U3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/I3I/I‘I€CKI/IG SABJICHUA

10.15

Hcnonp3oBaTe MHpH  pelICeHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TIOHMCKa, CTPYKTYPHUPOBAHUS,
UHTEpPIpPETAllMd M TPEJICTaBICHUS y4eOHOM W HAay4HO-NOMYJISPHOMN
uHpOpMalKY, TOJYYEeHHOH M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATH MOTy4aeMylo HH(OPMALIUIO

10.16

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY>KAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHH

10.17

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMN
KHU3HH 7151 o0ecrieyeHns 0€301MacHOCTH U 0OpalleH!H ¢ TpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJI COXPAHCHMs 3I0POBbS H

COOJTIOICHUSI HOPM SKOJIOTMYECKOTO MOBEICHUS B OKpYKaloIlel cpee

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHHUEM Pa3IUYHBIX COLIMAIBHBIX POJIeH,
IJIaHUpoBaTh  paboOTy  TPYNIbI, palMOHAIBHO  paclpeiesiarh
00SI3aHHOCTH U IUJIAHUPOBAaTh JEATEIHHOCTh B HECTAHAAPTHBIX
CUTyalUsiX, aJIeKBaTHO OIEHHMBATh BKJIAJl KaXXJOTO M3 YYaCTHHKOB

TPYIIIBI B pelIeHHe paccMaTpUBaeMoi mpoodieMbl




11 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeHero 001ero odpa3oBanus

11.1

JIeMOHCTpHpOBAaTh Ha MpUMepax polb W MecTo (HU3UKH B
(hOpMHUPOBaHMHM COBPEMEHHOW HAy4yHOH KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHOMN TEXHUKH U TEXHOJIOTHUH, B MPAKTUYECKON AEATEIbHOCTH

JFO/IeH, IETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4uTHIBaTh TPAaHULBI IPUMEHEHUS] U3YYEHHBIX (DPU3HUECKUX MOJIEIEH:
TOYEYHBIN ANEKTPUUYECKUN 3apsf, siAepHast MOJENb aTOMa, HyKJIOHHAs

MO/IEJIb ATOMHOT'O Si/ipa MPH peleHNH (PU3NIeCKUX 3a1a4

11.3

Pacnio3naBate (usnueckue sBIeHUS (MPOIECCH) U OOBACHATH WX HA
OCHOBE 3aKOHOB  JJIEKTPOJWHAMUKA W  KBAHTOBOM  (PU3UKHU:
ANIEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JEUCTBUSA TOKa, B3aUMO/ICVICTBUE MAarHuToB,
ANIEKTPOMATrHUTHAS WHAYKLHUSA, JCHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM U JABWXKYIIMMCS 3apsl, 3JIEKTPOMarHUTHbHIE
KojeOaHusT W BOJIHBI, TPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpaXeHHEe,  NpeloMIIeHHe, uHTepdepeHuus, Iudpakuus U
MOJIIpU3alvsl CBETA, JAHUCIEPCHUS CBeTa, (OTOAIEKTpUUEeCcKuil dddext
(botoaddexTt), cBeTOBOE MaBIEHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U  HMCKYCCTBEHHas

pPaaArOaKTUBHOCTD

11.4

OnuceiBaTh H3y4YEHHbIE CBOMCTBa  BellecTBa  (AJIEKTPUUECKHE,
MarHuTHBIE, ONTHYECKHE, DIEKTPUIECKYI0 MPOBOAMMOCTD Pa3INIHBIX
Cpell) U DIEKTPOMArHUTHBIC SBIEHUS (TPOIECCHI), HCIOIb3Ys
¢busznyeckue BENUYMHBL:  JJEKTPUUECKUHA  3apsal, Ccuila TOKa,
ANEKTPUYECKOE  HANpPSHKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
paszHocTh moTeHnuanoB, DJIC, paboTa TOka, MHIYKIMS MarHUTHOTO
oy, cuiaa Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KAaTYILKH,
SHEPTHUsl AJIEKTPUYECKOTO M MAarHUTHOTO MOJei, Mepuoj U YacTtoTa
KosebaHuii B KoJeOaTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B TpoIlecce
TFapMOHHYECKHUX AJIEKTPOMATrHUTHBIX KoJIeOaHUH, dokycHoe
paccTosiHue U OINTHYECKas CWJIa JHMH3bI;, MPU OMHMCAHUU MPABUIBHO
TpakToBaThb (U3WYECKUH CMBICT HUCHOJB3YEMBIX BEIMYMH, HUX
0003HAYCHHUS] W EIUHHIBI; YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

AaHHYIO (I)I/I?)I/I‘IGCKyIO BCJIMYMHY C APYTUMH BCINYNHAMHA




11.5

OnuceiBaTh U3y4EHHBIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCIOIb3YS
(du3NYEeCKHue BEIUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBI W 4YacTOTa CBETa, SHEPruss M HMNOyJIbCc (oToHA, Mepuon
rmojypacnajaa, OSHEprus CBSI3M AaTOMHBIX sA€p; IpU ONUCAHUH
MPaBUIBHO TPAKTOBATh (PU3MYECKUN CMBICI UCIIOIh3YEMbIX BEIUYHH,
ux 0003HAYEHHUS W EIUHUIIBI; YKa3bIBaTh (YOPMYIIbI, CBSA3BIBAIOIINE
JNaHHYI0 (PU3UYECKYI0 BETUYMHY C JPYTUMU BEIMUYUHAMHU, BEIYUCIIATD

3HauYeHHUE (PU3NYECKON BETUUHHBI

11.6

AHnanu3upoBaTh (U3NYECKHE MPOLECChl M  SBIEHUS, MHCIONb3YS
¢usznyueckne 3aKOHBI M NOpUHOUOBL:  3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO M MapajuIeIbHOTO COEAMHEHUsI MPOBOJHUKOB,
3akoH Jlxoyns — JleHua, 3aKOH 3JEKTPOMArHUTHOM MHAYKLWH, 3aKOH
MPSMOJIMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl  TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpaHEHHS DJHEPTrUU, 3aKOH COXpaHEHUs
MMIIyJbCAa, 3aKOH COXPAHEHMS JIIEKTPUUYECKOrO 3apsia, 3aKOH
COXpAaHEHUsI  MaccoBOro umcia, mnocrynatel  bopa, 3akoH
paaMOaKTUBHOTO pacmajaa; MpU OSTOM pa3inyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTeMAaTHYEeCKOE BBIPAKCHUE U YCIOBUS

(TpaHuIIBEI, 00ACTH) TPUMEHHUMOCTH

11.7

OHpe[[eJISITB HAIlpaBJICHUC BCKTOpa HWHAYKIHMU MArHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIBI AMriepa v cuibl JIopeHna

11.8

CTpOI/ITI: n  OIIMUCHIBATH I/I306p AXKCHUEC, COo3JaBacMoO€ IINIOCKHM

3€pKajoM, TOHKOW JIMH301

11.9

BBITOTHSTE SKCIIEPUMEHTHI 110 HCCIIEAOBAHNIO (GU3NIECKUX SBICHUH 1
MPOLIECCOB C HCIIOJIB30BAHNEM TPSAMBIX M KOCBEHHBIX M3MEPEHHH; MTpH
3ToM (GOpMYIHpOBaTh NpodieMy (3amady) U THIOTe3y Y4eOHOTro
SKCHEpUMEHTa,  cOoOMpaThb  YCTaHOBKY M3  HPEAJIOKEHHOTO

00opynoBaHusl, MPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OcymecTBiATh TpsIMbIE W KOCBEHHBIE M3MEpPEHHs] (PU3UIECKHX
BEJIMYMH; MPU 3TOM BBIOMPATh ONTHMAJBHBIA CHOCOO H3MEpeHUs M

HCIIOJIb30BaTh U3BECTHBIC METOAbI OLICHKHN l'IOl"pCH_IHOCTeI\/'I I/IBMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCHUMOCTH (PU3MUECKUX BEJIMYHMH C HUCHOJIb30BAHUEM
NpSAMBIX ~ U3MEPEHUH; IpU OTOM KOHCTPYUPOBATh YCTAHOBKY,
(buKcupoBaTh Ppe3yNbTaThl MOJYYECHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJE TaOIMIl U TPaQUKOB, J1e1aTh BEIBOJBI 110 pe3yiIbTaTaM

ncciaeagoBaHus

11.12

CoOmtomate mpaBmia 0Oe30macHOro Tpyla TpU  MPOBEICHUH




UCCIIEIOBAaHUH B paMKax Y4eOHOro »HKCIepUMeHTa, YueOHO-
UCCIIEA0BaTENbCKON U IIPOEKTHOM AEATEIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTEIbHBIX YCTPONUCTB U J1a00PaTOPHOTO 000pYI0OBAHUS

11.13

Pemate pacuérHble 3aa4M ¢ SIBHO 3aaHHOM (DU3MUYECKON MOJIENBbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BbIOMpaTh  (PU3UYECKYI0 MOJENb, BBIICIATh
¢u3nveckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE Il €€ pelieHHUs,
MPOBOJUTH PACUYETHI M OLEHUBATH PEATbHOCTD MOJIYYEHHOTO 3HAYEHUS

(hbU3UYECKON BETMYUHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHHUI C OMOpON Ha U3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (I)I/I3I/I‘I€CKI/IG SABJICHUA

11.15

Hcnonp3oBaTe HpH  pelICeHMM Y4EOHBIX 3aJad  COBPEMEHHbIE
WH(POPMALIMOHHBIE TEXHOJIOTUH JUIsl TIOHMCKa, CTPYKTYPHUPOBAHUS,
MHTEpPIpPETallMd M TPEJICTaBICHUS y4eOHOM W HAay4HO-NOMYJISPHON
uHpOpMalNY, TOJYYEHHOH W3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBATH MOTy4aeMylo HH(OPMALIUIO

11.16

OOBSACHATh MPUHIUIBI ACHCTBHUSI MallWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3nuyarh YCIOBHS HUX 0€30MacHOr0 HMCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBOAUTH TpPUMEpPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUSA MO (U3UKE B IMOBCETHEBHOM
KU3HM 111 oOecrieueHrs 0€30macHOCTH Ipu OOpaIieHUH ¢ MpudopaMu
U TEXHUYECKUMHU YyCTPOWCTBAMH, JMJI COXpPAHEHHs] 3I0pPOBbsl H

COOJTFOICHUSI HOPM JKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpere

11.19

PaGotath B rpymnme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNIbl,  pPalHOHAIBHO  PACHPENENATh
O0SI3aHHOCTM M IUIAHUPOBaTh JIEATENBHOCTh B  HECTAHIAPTHBIX
CUTyalUsX, aJeKBATHO OLEHUBATb BKJIAJ KaXKIOI0 U3 YYaCTHUKOB

IPYIIIBI B PELICHUE pacCMaTpUBaeMOi POOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KITACC

Kon
pa3nena

Kox nmpoBepsiemoro
3JIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHW A

1.1

®uzuka — Hayka o npupoae. Hayunbie
METOABI ITO3HAHMS OKpYXkarolero Mupa. Posb
JKCIIEPUMEHTa MW TEOpUU B  IIpoIecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2

MognenupoBanue (u3MYECKHX SBICHUNH U
nponeccoB. Hayunsie runoressl. Ousznueckue
3aKOHBI U TEOpUU. ['paHUIIBI TPUMEHUMOCTH
busznueckux 3aKOHOB. [TpuHumn
coorBeTcTBUs. Pomp M Mecro Qu3Mku B
hopMupoOBaHUHT COBPEMEHHOW  Hay4HOU
KapTUHBI Mupa, B [IPaKTUYECKON

NEeITEIbHOCTH JIIOIEH

MEXAHHUKA

###HPari#KITHEMATHUKA

MexaHn4eckoe ABHKEHUE. OTHOCHUTEILHOCTh
MEXaHHUYCCKOT'O ABUIKCHUS. Cucrema orcuéra.

Tpaexropus

2.1

Ilepemenienue, cKOpocTh (CpeaHss CKOPOCTH,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHE
MaTepHaTbHOW TOYKH, UX MPOEKIUH HA OCH
CUCTEMBbI KOOpJMHAT. Crnoxenue

IIEPEMELICHUN U CIIOKEHUE CKOPOCTEH

2.13

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPAMOJIMHENHOE JIBUOKEHUE. I'padpuxn
3aBUCUMOCTH KOOPJIUHAT, CKOpPOCTH,
YCKOpEHUS, yTH u NepEMEIICHUS

MaTepHaﬂbHOﬁ TOYKH OT BPEMCHU




CBoOoaHoe masienre. Y CKopeHue CBOOOTHOTO

najgcHus

KpuBonuneiinoe paBuxeHue. PaBHOMepHOe
NBWKEHWE  MarTepualbHOM  TOYKM 1O
OKPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHAas
CKOPOCTb. [Tepuon u 4acToTa.

[leHTpOCTpEMUTEIIBHOE YCKOPEHUE

Texuuueckue YCTPOMCTBA: CIIUJIOMETD,
IBUKCHHE CHApsAIOB, LENHBIE M PEMEHHBIE

nepenadn

[IpakTuueckue paboThI. N3mepenue
MTHOBEHHOU CKOpOCTH. Hccnenosanue
COOTHOIICHUSI MEXKJy MyTsIMHU, NMPONICHHBIMU
TEJIOM  3a  IOCJIEIOBATEIbHbIE  PaBHBIE
MPOMEXYTKH BPEMEHU MPU PAaBHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHOH CKOPOCTBHIO, PaBHOM
Hy0. M3ydeHne NBUKEHHUs 1IapUKa B BA3KOU
KUIAKOCTU. V3ydyeHme  JBUKEHHA  Telna,

OpOLIEHHOTO TOPU3OHTAIBHO

2.2

#HPari# IMHAMUKA

2.2.1

[TpunImn OTHOCHUTEIBLHOCTHU Iannnes.
IlepBeit 3akoH Hbrorona. MHepuuanbHbie

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. [IpuHuun cynepno3uiuu

CHJI

223

Bropoii 3akoH HeroroHa nins MarepuanbHOU
TOYKM B HWHEPUHMAIBHOW CHCTEME OTCUYETA
(UCO). Tperuihi 3akon HeloToHa ans

MaT€pHaAJIbHBIX TOUCK

224

3aKOH BCEMUPHOTO TATOTeHHS. Cuia TAKECTH.

IlepBas kocMuyeckas CKOpocTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

226

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs
CKOJIBXCHUSA u cuiia TPCHUMA IIOKOAI.

Koaddurnment tpenns. Cuna conmpoTUBICHHS




IIpU ABMXKCHUU TEJIa B dKUAKOCTH HUJIM I'a3€

227

HOCTyrIaTeJ'IBHOG M BpamaTCJIbHOEC IBHXCHUC

abCoOTHO TBEPOTO Tena

2.2.8

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalllCHHUS.
[Ineyo cuiibl. YCa0BUA paBHOBECHS TBEPIOIO
tena B UCO

229

TexHudeckue  yCTpOMCTBA:  MOJMIIUITHUKH,

ABHXKCHUC NCKYCCTBCHHBLIX CITYTHHUKOB

2.2.10

[IpakTrueckue paboTel. 3yueHue IBUMIKEHUS
Opycka 10 HAKJIOHHON IJIOCKOCTH O]
NEUCTBUEM HECKOJNLKUX cwi. HcciemoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B jAepopmMupyemMoll TpPYyKHMHE U PE3HMHOBOM
oOpasme, OT BEIWYHUHBI UX jJedopMaInH.
HccnenoBanue ycnoBuii paBHOBECHUS TBEPIOTO

TeJa, UMEIOIIEro OCh BpaIleHus

23

#H#Pari##3AKOHDBI COXPAHEHNA B MEXAHUKE

Nmnynbc maTepuaibHOW TOYKH, CHUCTEMBI

23.1 MaTepUajabHBIX ToueK. MMIynbc cuiabsl U
M3MEHEHNE UMITYJIbCa Tella
35 3akoH coxpaHeHus wumnyiasca B HCO.
o PeaktuBHOE NBHXKEHUE
233 PaGora cuibt
234 MOomHOCTb CUITBI
535 Kunernueckasi sHeprus MatepraibHON TOUYKH.
o TeopeMa 0 KHHETUUYECKOU YHEPTUU
IlorenuumaneHas sHeprus. IloreHumanbHas
36 SHEPTHS yIIpyro nehopMUPOBAHHON
o npyxuHsl. IloTeHuuanbHass d3Heprus Tena
BOJIM3U TOBEPXHOCTH 3eMIIH
[ToTeHumanpHple M HENMOTEHIMAIbHBIE CHIIBIL.
537 CBs3b pabOTHl HEMOTCHLUHUANbHBIX CHJI C

N3MCHCHUCM MEXaHHYeCKOM OHEPIrun

CUCTCMBI TECII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 Yhpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHHUecKkue yCTpOWCTBA: JABUIKEHHE PAKeT,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. M3ydeHue CBsI3U
5310 CKOpPOCTEM Tel MpU HEynpyrom yzaape.

HccnenoBanne cBsi3u  pabOTBI  CHIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHCPIruu T€jia

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

##HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

OcHoOBHBIE HOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPHHU. BbpoyHoBckoe
nskenue. uddysusa. Xapakrep IBUKEHUS U

B3aMMOJEMCTBUS YaCTHUI] BEIECTBA

Mogenu cTpoeHusT Ta30B, KUIKOCTEH U
TBEPABIX TelN W  OOBSCHEHHWE  CBOMCTB

BEIECTBA HAa OCHOBE ITUX MOJENEH

Macca wMonekyn. KonudecTtBo —BemecTsa.

[TocTostHHass ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€

n3Mepenue. [Ilkana remneparyp Llenscust

Mopgens  uAeadpbHOrO  rasa. OcHoBHOE
ypaBHECHHE MOJICKYJISIPHO-KHHETHIECKOM

TCOpHUH UACAIIBHOTO Ira3a

AOcomoTHas TeMIieparypa Kak Mepa cpeaHei
KMHETHYECKOW SHEPrMM TEIUIOBOIO JBMXKEHUS

yactul rasa. [llxkana remneparyp KenpBrHa

VpaBuenue Knanelipona — Menzaeneesa.

3akon [lampToHa

l"azoBbie 3akoHBI. M30mpo1iecchl B Ua€aIbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA.

n30TepMa, U30X0pa, n300apa

TexHuueckue YCTpOMCTBA: TEPMOMETD,

O6apometp




3.1.10

[IpakTrueckue paboTel. M3MepeHue wmacchl
BO3/yXa B KJIacCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS

pa3peKEeHHOT0 Tra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmoauHamuueckass cucrema. BHyTpeHHsA
JHEPrusi TEPMOJUHAMMYECKOHM CUCTEMBI H

Ccoco0bl €€ U3MEHEHUS

322

KonnyectBo Temnotsl u pabora. BHyTpeHHss

OHEPIHUA OAHOATOMHOI'O UACAJIIBHOI'O ra3a

323

Buael Tenmonepenauu: TEMIONPOBOIHOCTb,
KOHBEKLIHs, U3lydeHHE. TeroéMKOCTh Tena.
VnenpHas TEIIOEMKOCTHL BellecTBa. Pacuér

KOJMYECCTBA TCIJIOTHI IIPHU TEILJIOIIEpEaaUC

324

[TepBrIii 3aK0H TepMoauHamMuku. [I[pumenenue
IIEPBOTO 3aKOHa  TEPMOAMHAMUKHU K
u3onpoueccam. ['paduueckas mHTEpnpeTarus

paboTsI raza

3.2.5

TennoBble MamuHbl. [IpuHIMIBL OelCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3zoBanus SHEPruu
B TemioBbiXx MammHaxXx. KoaddunueHt
none3sHoro  geiictBus  (mamee —  KILJI)

terioBol MamuHbl. Hukin Kapao u ero KI1J]

3.2.6

Bropoii 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocTs  mporeccoB B NPHPOJE.
Tennossie JBUTATEIH. DKOJIOTHYECKHE

MPOOJIEMBI TETIJIO3HEPTETUKH

3.2.7

TexHuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBOI

XOJIOAWJIBHHUK, KOHIUITHOHED

3.2.8

[TpakTuyeckue paboTsl. 3MepeHue yaeiabHOM

TEIUIOEMKOCTH

3.3

#H#Pari## AT PEIATHBIE COCTOSHMA BEHHIECBA. ®A30BbIE

ITEPEXO/IbI




3.3.1

[TapoobpazoBanue u KoHaeHcarus. Mcnaperue
u KHUIICHUE. VY nenbHas TEII0Ta
napooOpazoBaHusi. 3aBUCHUMOCTh TeMIIEPATYPHI

KHIICHHUA OT JaBJICHUA

332

AOcomoTHAE M OTHOCHUTENIbHAS BIIAXKHOCTh

BOo3ayxa. HacklleHHsIi nap

333

Trépnoe TEJo. Kpucrannnueckue u
amMophHbie Tema. AHU3ZOTPONHUS  CBOWCTB
KpHUCTAJIJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepHalIbl

334

[InaBneHue wu KpuCTAIM3aUMs. Y IeJIbHAL

TertoTa masiieHus. Cyoaumanus

335

YpaBHeHHE TEIJIOBOTO OajlaHca

3.3.6

TexHudeckue yCTpOMCTBA: TUIPOMETP H
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHUH
IIOJIy4YEHUSI COBPEMEHHBIX MAaTe€pHalOB, B TOM

YU CJIC HAHOMATEPHAJI0B, U HAHOTECXHOJIOTUHN

3.3.7

[IpakTnueckue paboTHL. Nsmepenne

BJIAJKHOCTH BO3yXa

OJIEKTPOAMMHAMUKA

4.1

###Par###IJIEKTPOCTATUKA

4.1.1

DnexTpuzanys Ten. JeKTpuueckuil 3apsa. JBa

BUA SJICKTPUYCCKUX 3apsA10B

[IpoBoaHUKH, IUABJIEKTPUKH Hu

MOJIYTIPOBOTHUKH

4.13

3aKOH COXpaHEHHUS DIIEKTPHUECKOTO 3apsiia

4.14

B3aumoneiicteue 3apsanos. 3akoH Kynona

DJIEKTPUYECKOE noJie. Hanpspok€HHOCTD
3JIEKTPUYECKOTO OJIA. [TpuHIIMI
cyneprno3unuu.  JIuHMM ~ HaOpsHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA

PaGora cumnm 37IeKTPOCTATHYECKOTO  TOJIS.

ITorennuan. PasHOCTb TOTEHITNAIOB

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM




aNekTpuyeckoM — moine.  Jlusnektpuueckas

IIPOHULIAEMOCTD
ONEeKTPOEMKOCTD. Konpencarop.
4.1.8 DNIEKTPOEMKOCTh  IUIOCKOTO  KOHJEHCaTopa.
OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHudyeckue  yCTpPOMCTBA:  BJIEKTPOCKOIL,
. ANEKTPOMETpP, BJIEKTPOCTATHYECKas 3allluTa,
o 3a3eMJICHHE BJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
4110 [IpakTnueckue paboTHL. Nsmepenne

JJIIEKTPOEMKOCTH KOHIEHCATOpa

4.2

HHHPar###ITIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 3JIEKTpUYECKOro Toka. Mcrounuku toka. Cuna
ToKa. [10CTOsIHHBIN TOK
422 Hanpspokenne. 3akon Oma 17151 yyacTka ey
423 DNEeKTPUYECKOE COMPOTUBIICHUE. Y IAENbHOE
o COIIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napasuiesnbHoe,
o CMEILIaHHOE COEANHEHNE TPOBOHHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenna
4.2.6 MoIHOCTb 3IEKTPUUYECKOTO TOKA
anekTponaBrkymas cuna (manee — JJC) u
427 BHYTpEHHEE CONPOTUBIIEHNE UCTOYHUKA TOKa.
o 3akon Oma I TONHOW  (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe 3ambikanune
DneKTpoHHas MPOBOAMMOCTH TBEPABIX
428 METAJJIOB.  3aBUCUMOCTb  COIIPOTUBIICHMS
o METaJIJIOB oT TEMIEPATypPHI.
CBepxnpoBOIUMOCTb
429 OnexTpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBoganku. CoOCTBEHHAS U TPUMECHAS
MPOBOJIUMOCTh TOJYIPOBOJIHUKOB. CBOMCTBA

p-n nepexona. [1oaynpoBoJHUKOBBIE TPHUOOPHI

4.2.11

OJIEKTPUYECKUH  TOK B DJIEKTPOJIMTAX.
DNeKTpoNIUTHYECKast M CCOLIMAIHS.

DIIEKTPOIIN3

4.2.12

DJIEKTPUYECKU I TOK B raszax.
CaMOCTOATEIBPHBIA M HECAMOCTOATEIbHBIN
pazpsa. PaznuyHble TUNBI CaMOCTOSITEIBHOTO

paspsana. MonHus. [1nazma

4.2.13

Texuuueckue YCTPOMCTBA: aMIiepmerp,
BOJIBTMETP,  PEOCTAaT, MCTOYHHKH  TOKa,
JJIEKTPOHArPEBATEIbHBIC npudopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTUBIICHUS, BAKYYMHBIU J1om,
TEPMHUCTOPBI U (doTope3nucTopsl,

HOJIYHpOBOILHI/IKOBBII\/'I Auoa, ralbBaHUKa

4.2.14

[TpakTrueckue paboTHI. Nzyuenune
CMENIaHHOTO COE€IMHEHUS PE3UCTOPOB.

N3mepenne DJIC HCTOYHMKA TOKa M €ro
BHYTpPEHHETro comnpoTtuBieHus. HaOmronenue

AIIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pasjaena 3JIeMeHTa

IIpoBepsiemble 371€eMeHThI COAEPKAHNUS

4

OJIEKTPOAMHAMUKA

##HPartH#MAT' HUTHOE I1OJIE. OJIEKTPOMATI'HUTHAA MHAYKINA

43.1

IlocTtostHHBIE Mar"HuThl. B3anmmoneiicTsue

IIOCTOSHHBIX MarHuToB

4.3

4.3.2

MaruutHOoe mone. BekTop MarHuTHOU
uHAyKIuu.  [lpuHun — cyneprno3uiuH.
Jlunun wmarnutHOM wuHAykuuu. KapTtuna

JIMHUM  MarHATHOM  WHAYKUHUM  TIOJISI




IIOCTOSHHBIX MarHuToB

MarautHoe 1OJ€ NIPOBOJHHKA C TOKOM.
KapTuHa 1uHUH 10 AJUHHOTO NPSMOrO

IMPOBOAHHMKA M 3aMKHYTOI'O KOJBLEBOI'O

433 MIPOBOJIHMKA, KATyIIKH C TOKOM. OMBIT
Opcrena. BzaumoencTBre TPOBOAHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE
Cuna JlopeHua, e€ MOyJIb ¥ HAaIIpaBJICHHE.
JIBr>keHue  3apsDKEHHOM — YacTUIbl B
433 OIHOPOJHOM MArHMTHOM mone. PaGora
cuibl JlopeHua
43.6 SIBrieHME NEKTPOMArHUTHON UHIAYKIIUHI
437 [ToTok BeKTOpa MAarHUTHOM MHIYKLIUU
O/1C nnaykuuy. 3aKOoH 31EKTPOMarHUTHON
4.3.8 unayknun dapanes
BuxpeBoe anektpuueckoe mnone. IJIC
MHIYKIMA B TPOBOJHHUKE, ABUKYIIEMCS
4.3.9 MOCTYMATeNbHO B OJJHOPOJHOM MarHUTHOM
oJjie
4.3.10 [IpaBuno Jlenna
NHnyKTUBHOCTB. SIBIEHHME CAaMOMHAYKIUH.
4.3.11 OJ1C caMOMHIYKIIMU
DHeprusi MarHUTHOTO TMOJsl KaTYIIKU C
4312
TOKOM
4.3.13 DNEeKTPOMAarHUTHOE TI0JIe
TexHuueckue  yCTpOWCTBA:  MOCTOSTHHBIE
MAarHHUTEI, AIIEKTPOMArHUTHI,
43.14
AJIEKTPOBUTATETb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTUI, UHAYKIIMOHHAS T1€Yb
[IpakTuueckue paboTHL. Nzyuenue
4315 MarHuTHOTO TIOJII KATyIIKH C TOKOM.

HCCHCI[OBaHI/Ie I[GI\/'ICTBI/ISI IIOCTOSAHHOI'O

MarHuTa Ha paMmKy ¢ TokoM. MccienoBanue




SIBIICHUS SHGKTpOMaFHHTHOﬁ HHAYKIOUH

KOJIEBAHMA 1 BOJIHBI

5.1

##HPar#MEX AHUYECKHUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

KonebarensHass cucrema. CBOOOIHBIE
Konebanusa. l'apMoHHMUEcKHe KoJeOaHUs.
[lepmon, wuacrora, amrumTyna u ¢asza

KoJIeOaHui

[IpyxuHHBI MasTHUK. MaTeMaTuyeckuit

MasiITHHUK

VYpaBHEHHE TapMOHHYECKUX KOJIeOaHUH.
Kunemarnueckoe u IMHAMHYECKOE

OIHMCaHME KOJIeOaTEILHOIO JBHUXCHUA

[Ipespamenue OHEPIrUU pu
rapMoHuYeckux  kojebaHusx.  CBsa3b
aMILIATY/bI Kosie0aHmi HUCXOIHON
BEJIMYMHBI C aMIUIMTyJIaMHU KoJjieOaHuil eé

CKOPOCTH U YCKOpPEHUs

Konebarenbubiii  koHTYp.  CBOOOMHBIE
ANIEKTPOMArHUTHBIE KoneOaHus B
UACaTbHOM  KOJIEOATeNbHOM  KOHTYpe.
AHanorus MeXIy MEXaHHYeCKHMH U
3JIEKTPOMArHUTHBIMH KOJICOaHUSAMU.

®opmyna ToMcoHa

3aKOH COXpaHEHHUS PHEPIHMH B HJICATHHOM

KoJe0aTeTbHOM KOHTYpE

BrIHy)X1eHHBIE MEXaHMUYECKUE KoJeOaHMsI.
Pesonanc. Pesonancnas KpHuBasl.
BeinyxaeHHbIe JIEKTPOMAarHUTHbIE

KOJIEOaHUS.

Ilepemennbii  TOK.  CHHYycCOMJAJIBHBIN

MEPEMEHHBIN TOK.

MountHocTh MEPEMEHHOTO TOKA.
AMIIIUTYHOE U JAEWUCTBYIOLIEE 3HAUYECHUE

CHJIBI TOKA W HAIIPSAXKCHUA




5.1.10

Tpanchopmarop. [IponsBoacTBo, nepegava
U TMOTpeOJeHNuEe 3JIEKTPUUECKON SHEprum.
DKOJOTHYECKHE PUCKU MPU MPOU3BOICTBE
JIEKTPUYECKON DHEPIUH. Kynbtypa
UCIIOJIb30BAHUS 3EKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texuuueckue ycTpoiicTBa: celicmorpad,
ANEKTPUICCKHH 3BOHOK, JIMHUN

QJICKTpOoNnepcaavd

5.1.12

[Ipaktuyeckne pabotel. HccnemoBanue
3aBUCUMOCTH NEpUoJia MalbIX KojeOaHHUH
rpys3a Ha HUTU OT IAJIMHBI HUTH W MAacCChbI
rpysa. MccnenoBanue nepeMEHHOTO TOKa B
OeIM M3 IIOCICA0OBATCIBHO COGI[I/IHéHHBIX

KOHJICHCATOPa, KaTYIIKH U PE3UCTOPa

5.2

#H#HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, yCJ10BuUs
pacnpoctpanenusi. Ilepuon.  CkopocTh
pacmpocTpaHeHUss W JJIMHA  BOJIHEL

[Tonepeunslie ¥ MPOIOJILHBIE BOJTHBI

522

###Par### Nnrepbepennus u audpaximst

MCXaHHMYCCKHX BOJIH

523

3Byk. CKOpOCTh 3ByKa. I pOMKOCTB 3BYKa.

BricoTa Tona. TemOp 3Byka

524

DJIEKTPOMarHuTHbIE ~ BOJIHBL. Y CJIOBUSA
I/IBJIYLIGHI/I}I E)JICKTpOMaI‘HI/ITHBIX BOJIH.
B3anmuas opuentanust BektopoB E, B u v

B 3JICKTPOMAarHMTHOM BOJIHE B BAKyyMe

5.2.5

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MPEJOMJICHUE, MOJSIPU3AIHS,
mudpakuus, wuHTepdepenuus. CropocTb

SJICKTPOMAardHuTHBIX BOJIH

5.2.6

[Ixana DIEKTPOMArHUTHBIX BOJIH.
IIpuMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY




5.2.7

[IpuHIMTIBI PagMOCBA3M W TEIECBUACHUS.
Pannonokamus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH Cpelibl

5.2.8

TexHHYeCKHEe YCTPOMCTBA: MY3bIKAJIbHBIC
HHCTPYMEHTHL, YIBTPa3ByKOBas
IMarHOCTHKAa B TEXHHMKE W MeJIHULUHE,
pagap,  paaMONpPUEMHUK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-meup

53

#HHHPariHOIITHUKA

5.3.1

[IpsiMonuHeiHOE paclpOCTpaHEHUE CBETA

B OJTHOPOJIHOM cpene. Jlyu cBeTa

532

OtpaxkeHre cBeTa. 3aKOHBl OTPAXKEHUS
cBera. [locTtpoenne n300pakeHHid B TWIOCKOM

3epKaiie

533

[Ipenomnenne cBera. 3akoHBI MPETOMIICHHUS
cBeTa. AOGCOTIOTHBIH MOKa3aTeNb

IMPpEIOMIICHUSA

534

[TormHoe BHYTPEHHEE OTpaXECHHE.
IIpenenbHbIli yrosi MOJHOTO BHYTPEHHETO

OTpakKeHUS

535

Hucnepcusi cBera. CHoXHBIA  COCTaB

oenoro cBera. L{Bet

5.3.6

Cobuparoniue ¥ paccewBarOIUe JIUH3HI.
Tonkass nuH3a. DOKyCHOE pacCTOsIHUE U
OIITUYECKas cuiia TOHKOU JIMH3BbI.
[TocTpoenne n300paskeHnit B COOMPAIONTUX
U pacceuBarouMx JuH3ax. Popmyna
TOHKOHM JHH3BLL. YBEIWYCHHE, JaBacMOE

JIMH30U

5.3.7

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOU

OIITHUKH

53.8

WNurtepdepentiuss  cBera.  KorepeHTHbIE
HCTOYHHUKH. Vemosus HaAOIIOICHUS
MaKCUMYyMOB Hu MHUHHUMYMOB B

UHTEPPEPEHIIMOHHON KapTUHE OT JABYX




CI/IH(l)aSHBIX KOTC€PCHTHBIX HCTOYHHUKOB

Hudpakuus  ceera.  JludpakumoHHas

pemérka. YciaoBue HaAOMIOACHHS TIABHBIX

5.3.9 MaKCHUMYMOB npu MaJIeHun
MOHOXPOMATHYECKOTO cBeTa Ha
T (HPAKIMOHHYIO PEMIETKY
5.3.10 [Tonsipuzanus ceera
TexHHYecKHe YCTpOMCTBA: OYKH, JIyNa,
doToanmapar, NPOSKIUOHHBIA ammapar,
53.11 MHKPOCKOTI, TEJIECKOII, BOJIOKOHHAS
OITHKA, I paKkIuOHHAS peleérka,
MOJIIPOU T
[IpakTnueckue paboTHL. N3mepenne
5312 nokasarenis npeiomieHus. MccienoBanue

CBOWCTB  HW300pakeHWd B  JIMH3aX.

Hab6mronenue qucnepcuu ceeta

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

['panuupl TPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynatet TEOpHUU
OTHOCUTENIbHOCTHU: MHBAapUaHTHOCTh
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHILITEHHA

6.2

OTHOCHUTENIHLHOCTD OOTHOBPEMCHHOCTH.
33.M€I[JICHI/IC BpEMCHU W  COKpaIlCHUC

TUINHBI

6.3

DHeprusi ¥ UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3p Macchl C JHEpPrUEH M HMITYJIbCOM
CBOOOJTHON 4YacTHIBL. ODHEPrus IOKOs

CBOOOIHON YaCTULIBI

KBAHTOBAA ®U3MKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyina I[lnanka cBsA3u sHEpPrUn
dboToHAa C €ro 4YacToTol. OHEpruss u

uMIynbe GOoToOHA




OtkpeiTHE U uccaeaoBanue Gotodddekra.
Omeitet - AL CroneroBa.  3aKkoHbI

dhoTorddekra

YpaBHeHue OUHIITEHA VIS
dotorddekra. «Kpacnas TpaHuIa»

dboTorddekra

7.1.4

JaBnenne cBera. OnwiTel [1.H. JIeOGenena

7.1.5

XHUMHUYECKOe IeHCTBUE CBETA

7.1.6

TexHudyeckne ycTpoucTBa: (POTORIEMEHT,
¢doronaTuuk, COJIHEYHast Oarapes,

CBETOIUO/I

7.2

CTPOEHHME ATOMA

7.2.1

Monens atroma Tomcona. OnbITE
Pezepdopaa mo uccnenoBaHuo CTPOCHUS

aroma. [Imanerapnas Mmozaenb aroma

7.2.2

ITocTymatsl bopa. N3nyyenune u
norjoueHue (HOTOHOB TMpH  HEPexoje
aToMa C OJHOIO YpOBHS D3HEPIMHM Ha
npyroi. Buasl ciektpoB. CEeKTp ypoBHEH

SHEPTUH aTOMa BOJIOPOAa

7.2.3

BonHoBBIe cBoyicTBa 4dacThll. BOJHBI e
Bbporiins. KopnyckynsipHo-BOJIHOBO#M
nyanu3M. Jludpakius JIEKTPOHOB Ha

KpHUCTaJljax

7.2.4

CroHTa"HHoe M BBIHY)XXJICHHOC H3JTYUCHHUC.

YCTpoicTBO M PUHIIMIT pabOTHI J1azepa

7.2.5

TexHHUeCKHE YCTPONCTBA: CIEKTPaJIbHbBIN
aHanu3 (CIEeKTPOCKOI), Jiazep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktrueckne  paborel.  HabGmonenue

JINHENYaTOr O CIIEKTpa

7.3

ATOMHOE APO

7.3.1

Metoabl HAaOMIONEHUS M PETUCTPAINH

SJIEMEHTAPHBIX YaCTUI]




7.3.2

OTKpbITHE  PAAMOAKTUBHOCTU.  OTNBITHI
Pesepdopna mo omnpeneneHuio cocraBa
paauoakTUBHOrO  m3nydyeHus. (CBolcTBa
anb(a-, Oeta-, raMMa-u3nydeHus. BrusHue

PaauOaKTUBHOCTH HaA JKHWBBIC OPraHU3MBbI

7.3.3

OTkpbpITHE  TOPOTOHA U HEUTpPOHA.
Hyxnonnas monmens siapa ['eiizenbepra —
NBanenko. 3apsan sapa. MaccoBoe 4YHCIIO

sapa. M3oTonsl

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN u
TTO3UTPOHHBIN OeTa-pacmna. I"amma-
U3JTy4YeHue. 3aKOH  paJMOAKTHBHOTO

pacmajna

7.3.5

OHeprus CBS3M  HYKJIOHOB B  sipe.

Snepubie cuinbl. Jledekt Macchl sipa

7.3.6

Snepubie peakuuu. JleneHue U CUHTE3

saaep

7.3.7

SAnepHsiit peakrop. TepmosinepHbIil
cuHre3. [IpoGiemMbl M  NEPCHEKTHBBI
AIEPHOM  DHEPreTUKU. OKOJIOTMUYECKHE

aCTeKThI SEPHOIN SHEPIeTUKH

7.3.8

OneMeHTapHble  4YacTulbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOJICUCTBUS

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibCoHa, SAEpHBIM peakTop,

aroMHas bomOa

7.3.10

[Ipaktnueckue pabotel. lMccnemoBanme
TPCKOB qacTul (HO T'OTOBBIM

dboTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Be3mus, sSpKue

3BE3/BI, INTAHETHI, UX BUAUMOE IBIIKEHUE

8.2

Conueunass cucreMa. IlnaHeTsl 3eMHOU




rpynnsl.  [DmaHeTsl-rUranTel M HMX
CIlyTHUKH, KapJIMKOBbIC IIaHeTbl. Maible

Tena CoTHEYHOH CUCTEMBI

8.3

Connne, ¢otochepa wu  armocdepa.

CoHeuHast akTHBHOCTD

8.4

Nctounuk sHeprun CosHLa U 3BE3]1

8.5

3BE3AbI, HMX OCHOBHBIC XapaKTEPUCTHUKH:
Macca, CBETUMOCTb, Pajuyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETHUMOCTBY.
3BE3ApI  TIJIABHOM  IOCICAOBATCIHLHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBLY IS

3BE3]1 IVIaBHOI MOCJIEN0BATEILHOCTH

8.6

#H##Par##H#BuyTpeHHee CcTpoeHue  3BE3L.
COBpeMGHHBIG npeaCTaBJICHUA 0
npoucxoxaeHnn u spomouuu ConHua u

3BE30. DTaIbl )KU3HU 3BE3T

8.7

Mneunsiii  Ilyre — Hama ['anakrtuka.
CnupanbHas CTPYKTypa lanaktuxu,
pacupeneneHue 3BE31, rasa U IbLIN.
ITonoxxeune wu nBmkenue CoiHIa B
lanaktuke. Ilmockas wu  cdepuueckas

MHOJICUCTEMBI I aJTaKTUKH

8.8

Tunelr ramakTuk. PaguorajakTMKA U

KkBazapbl. UEpHBIE ABIPHI B sAPAX TAIAKTUK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaO6ma. PasOeranue ramakTHK.
Bospact u pamuyc BcenenHoil, Teopus
Bonbmioro B3peiBa. Moaenb «ropsuen

Bcenennoi». PenukroBoe usinyueHue

8.10

MacmrabHast ~ cTpykTypa  Bcenennoii.
Meraranaktuka. Hepeménubie mpoOaemMbl

aCTPOHOMUH




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






