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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHEro OOIIEero
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHHN U TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTelbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCHHUTAHUSA U
KOHLIETIIUK TpenojiaBanusi yyeoHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHMu3aLUsIX Poccuiickoin denepaunu, peATU3YIOLINX OCHOBHEIE
o0pa3oBareibHbIE TPOrPAMMBI.

ConmepxaHue mporpaMmbl MO (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux (u3nkKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm dPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METaNPEIMETHBIM pe3yJbTaTaM
oOydeHHusl, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEATM3AMU MEXKIIPEIMETHBIX
CBs3e (DM3HKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TMpeaMeTramu. B Hel
OMPENEISAIOTCS OCHOBHBIE 1I€JIM M3Yy4YeHUs (DU3UKU HAa YPOBHE CpPETHEro OOIIero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTATHl OCBOEHHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaIMeTHbIE, IPEAMETHbIE (Ha 6a30BOM yPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca PU3KUKK Ha 0Oa30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUs;

e cojepkaHue ydueOHoro npeamera «Pu3nkay 1o rogaM oOydeHwus.

duznka Kak Hayka O HamOoJee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYyINAas B
KauecTBe y4eOHOIo MpEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHuM 00 okpyxaromiemM Mupe. [IIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIINMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWHA, HW3Y4aeMbIX XHMHEH, OWOJIOTHEH,
dbusndeckoir reorpadmeit u actpoHomwueit. lcmonp3oBaHWE W AKTUBHOE
npUMEeHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHsS] HOBBIX MaTEpPHUalOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3yuyenne ¢u3MKHM BHOCHUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa oOydaromuxcs, B (OpPMUPOBAHME YMEHUU MPHUMEHSTH
HAy4YHbIA METOJI MO3HAHUS MPHU BBINOJHEHUU UMU YY€OHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca ¢u3uku [ YpOBHSL CpeIHEro oOmiero oOpa3zoBaHus
MOJIOKEH pAN HIEW, KOTOpPhIE MOXHO paccMaTpuBaTh KakK MPHUHIUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBIISIETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COAEPIKHUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KIITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B CcOOTBETCTBUM C HEW MaTepuail Kypca (QU3UKU
o0benuHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce siBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pPHUH, BEIIECTBE U
oJIE.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTMEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes npuxnaonou  nanpasnrennocmu. Kypc ¢usukm mnpeamnosnaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHMYECKHUX M TEXHOJIOTMYECKHX MPUIOKECHUM
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs NOCPEICTBOM BBEIEHUS 3JIEMEHTOB
CONepKaHMUsS, TOCBSIIEHHBIX OKOJOTUYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKXKe OOCYKICHUS
npo0sIeM palOHAIBLHOTO MPUPOAONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMH Kypca (DU3MKM Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pu3mueckue Teopuu ((PopMUpOBaHUE MPENCTABICHUHN O
CTPYKTYpe MOCTPOCHUS (U3UUECKON TEOpHH, posid (HyHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWAINOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TIpaHHIAX
INPUMEHUMOCTH TEOpPUHM, Uil ONUCAHMUS ECTECTBEHHO-HAYYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-CSITENPHOCTHBIN TOIX0MI B Kypce (M3UKU PEean3yeTcs MPEekKIe
BCETO 3a CYET OpraHU3allid IKCIIEPUMEHTATBHOU ACATEIBHOCTH O0YUYarOIIUXCA.
Jlns  ©a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCIOJb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B TporpamMme 1o (u3uke OObEIWHEHBI B OOMIUN CHUCOK YUYEHHYECKHUX
OpakTHUeCKUX paldoT. BolaeneHune B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
MPOBOJIUMBIX  JUIA  KOHTPOJSL M  OLEHKH, OCYUIECTBJISIETCS YYaCTHUKAMH
00pa3oBareNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAHUSA U
ocHalieHus: kabOuHeta Qusuku. Ilpu »>TOoM obecneynBaeTcss OBJAJICHUE
00yJaronmMuCss yMEHUSMH TPOBOJUTH KOCBEHHBIE HM3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYUH W TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEAJIOKEHHBIX TUTIOTES.

bonpmioe BHUMaHHME YJNENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aga4. [Ipyu »TOM M pacy€THBIX 3a7ad MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SBHO
3aJlaHHON (PU3UIECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSITh U3YUEHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeiia Kypca, TaK M UHTETPUPYS 3HAHUS U3
pasHbIX pasnenoB. JJig Ka4eCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIOTCS 3aJlaHUS Ha
OOBSICHEHHE TPOTEKaHWs (U3NYECKUX SBICHHI M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (U3NYECKOW MOJENH MJi CHUTyallMd MPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO k marepHasibHO-
TEXHUYECKOMY OOECHedeHHI0 ydeOHOTO Tipoliecca 0a3oBBI ypOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeHero oomero oopa3oBaHus JOKEH U3Y9aThCs B YCIOBHSIX
NpeIMeTHOTr0 KaOuHeTa (M3WKH WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunHere (pU3WKM JTOMKHO OBITH
HE0oOXoaMMoe J1abopaTopHOe OOOpyAOBaHWE JUIsl BBHITIOJIHCHHUS YKA3aHHBIX B
nporpamMme Mo (pu3uKe YYeHHYECKHX MPAKTUYECKUX PadOT M IEMOHCTPAIMOHHOE
000pyI0BaHUE.

JlemMoHCcTpaoHHOE  000pynoBaHWe (QOPMHUpPYETCSI B COOTBETCTBHH  C
NPHUHIAIIOM MUHUMAJIBHOW JIOCTAaTOYHOCTH U OOECHeYMBacT IOCTAHOBKY
IIEPEYUCIICHHBIX B TIporpaMMe 10 (DHU3MKE KIFOYEBBIX JIEMOHCTpAIMH s
UCCIICJIOBAHMSI ~ W3YYaeMbIX  SIBJICHHA H  TPOIECCOB, OSMIIMPUYECCKHX H
(dyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMECHCHHIA.

JlabopatopHoe o0OOpymOBaHHE IS YYEHWYECKUX TMPAKTHUECKUX pPabdoT
dopmupyeTcss B BHJIIE TEMATUYECKHX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéte
OTHOTO KOMIUIEKTa Ha JABYX oOOyd4aromuxcs. TeMaTHuecKue KOMIUICKTHI
1a60paTopHOTO O00OPYAOBAHHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
UCTIONb30BaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX J1a00paTOpUi.

OCHOBHBIMHU TIEJIIMH U3YYCHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBJISIOTCS:

o (GopMHpOBaHHE HHTEpECA WU CTPEMIICHHS OOYYArOIIUXCS K HAayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEJUICKTYAIbHBIX M TBOPYECKUX
COCOOHOCTEM;

e Ppa3BHTHE MPEJICTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (OPMHUPOBAHUE
UCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHHSIM;

o (dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTara H3y4eHUs
OCHOB CTPOEHHS MaTepuu M PyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

o (dopMmupoBaHHE YMEHHUU OOBICHATH SBIEHUS C HCIOJIH30BAHHEM
(GU3HYECKUX 3HAHUH U HAyYHBIX JIOKA3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O PO (DU3UKHU I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne STUX Lele 0OecreuynBaeTCsl pelieHrneM CIeAYIONINX 3a1ad B

nporecce u3yueHus Kypca GU3NKN Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBl  3HAaHUH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOUASI MEXaHUKY,
MOJICKYJIAPHYIO  (PU3UKY, DJICKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOEHHE CIOCOOOB pEIIEHUs pPa3IuYHbIX 3a7ad C $BHO 3aJIaHHOMN
dbusznyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3fanue GU3NUEeCcKO MOJIENH, aIEKBAaTHOW YCIOBHSIM 3a/1a4H;

e TOHWMaHHUC (UBUYECKUX OCHOB WM MPUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYXKAIOUIYIO
cpeny;

e OBJAJCHUE METOJaMHU CaMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
¢u3nyeCKUX SKCIEPUMEHTOB, aHalnW3a W HMHTEpPHpeTalnuu HHpopmaimu,
OTpe/ieNieHus JOCTOBEPHOCTH MOJIYUEHHOTO Pe3yibTarta;

e CO3JaHUE YCJIOBUU I Pa3BUTHsS YMEHUM NPOEKTHO-UCCIIETOBATEIBCKOM,
TBOPYECKOU J1€ATEILHOCTH.

Ha usyuenue ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE CpPEIHETO OOIIEro
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE IMepeyeHb J1abopaTOpPHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [EJaeT BBIOOP
poBeieHHUsT J1abOparopHbIX pPabOT M OMBITOB € YYETOM MHIMBHUAYaJbHBIX
0COOEHHOCTEH 00yJarOIIUXCS.



COJEPKXAHUE OBYUYEHUA
10 KITIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IMIO3HAHUA

dusnka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp dkcnepuMeHTa W TEOPUM B IIPOLIECCE IO3HAHUS IIPUPOIBI.
DKCHEpUMEHT B PU3HKE.

MonenupoBanue (u3nuecKux sBIEHUN U mpoueccoB. HaydHble rumoressl.
dusznueckre 3aKOHbI U TEOpPHUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHUS.

Ponp u mecro ¢u3zuku B (HOpMHUPOBAHMM COBPEMEHHON HAyYHOW KapTHUHBI
MHPA, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W 1UGPOBBIE M3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHTEIIBHOCTh MEXAHWYECKOTO JBHKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeHSSI CKOPOCTb, MITHOBEHHasi CKOPOCTb) M
YCKOPEHHE MAaTepUaIbHOW TOYKH, MX NPOCKIMU HA OCH CHUCTEMbl KOOPAHMHAT.
Clio)xeHue nepeMenIeHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W PAaBHOYCKOpPEHHOE MNpAMOJUHENHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEelIeHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHue CBOOOIHOTO MaIeHUsI.

KpuBonuHeitHoe  aBwkeHue. [IBUKEHME  MaTrepuajlbHOM TOYKH 1O
OKPY>KHOCTH C MOCTOSIHHOUW 110 MOJIYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAS
ckopoctb. [lepuon n yactora obparnenus. [lenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W TNPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBH)KCHUE CHAPSI0OB, LEIHbIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Monens cuctembl OTCYETA, WUIIOCTpALUMs KUHEMATHYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBMKEHUI C UCTIOJIH30BAHUEM TTPOCTHIX MEXAHU3MOB.

[TaneHne Ten B BO3AYyXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmiogenne aBukeHUs Teja, OPOIIEHHOIO TMOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



W3mepenne yckopeHus CBOOOTHOTO MaeHHS.

Hanpasnenue ckopocTy pu ABHKEHUH IO OKPYKHOCTH.

Yuenuueckuiu sxcnepumenm, nabopamopnvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHNUS MITHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLIECHHST MEXAY NYTSIMHU, NPOMIACHHBIMHA TEJIOM 3a
IIOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM MPHU PABHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOM )KUAKOCTH.

N3yuyenue ABUKEHUS Tena, OpOUIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

[Ipyuaonn  otHOocuTensHOCTM  [amunes.  llepBeii  3akoH  HeroTtoHna.
WNHepruanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosuiuu cuil. Bropoii 3akon Hprotona
JUISl MaTepUAIIbHOM TOYKH. TpeTuit 3akoH HproTOHA 1151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsokectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoJyib>keHus, kauenus). Cuna tpenus. Cyxoe
Tperne. Cuia TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. KoapdunueHt tpenus.
Cuiia conpoTUBIICHUS IPU IBUXKEHUU TEJa B dKUJKOCTH WIIH Tase.

[TocTynarenbHoE U BpalllaTebHOE JABMKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpaumieHus. [lnewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TEIA.

TexHndeckrue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUE: TMOIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropo# 3akon HproToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CHUJI TPEHHUSI IOKOSI, KAUEHHSI U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuyenue aBuKeHUs1 OpycKa Mo HAaKJIOHHOW MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAaIIHH.

HccenenoBanne ycllOBUM pPaBHOBECUS TBEPIOIO TeJld, HMMEIOLIETO OCh
BpAILLCHUS.

Tema 3. 3axonwl coxpanenus 6 mexanuke

NMnynbse MaTepualibHOM TOYKU (Tena), CUCTEMbl MATEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTrBHOE IBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIEL.

Kunernueckass 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETHYECKOU YHEPTUM.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPrus yIpYro
nedopmupoBaHHoi — npyxuHbl.  [loTeHuuManbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTennumanpHpie W HENMOTEHNHaIbHBIE  cuibl.  CBsi3b  paboOTHI
HEMOTEHIMANbHBIX CUJl C U3MEHEHUEM MEXAHUYECKOM HSHEPrHMu CUCTEMBI TEl.
3aKOH COXpaHEHUsI MEXAHUYECKOW SHEPIUHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOIOMET, KOMED,
NPY>KUHHBIN TUCTONET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoa NOTEeHIUATLHON YHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3y4yenne aOCOIOTHO HEYNMPYToro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW SHEpruu
TeJla Ha IPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Paznen 3. Mosiekyasipuasi Qu3nKa U TEPMOJANHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUM U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep ABUKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBA. MoJenu CTPOEHUsl Ta30B, XUIAKOCTEH U
TBEPJIBIX TEJ U 00BSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojesei. Macca u
pa3mepsl MoJiekyil. KonmnuectBo BemecTBa. [locTosiHHass ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH HUACATBHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM DSHEPIUMM TEIUIOBOIO JBWXKEHMS dactull rasza. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mpoueccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyecknue yCTpOMCTBA W NPAKTHUYECKOE MPUMEHEHUE: TEPMOMETP,
OoapoMmerp.

Jlemoncmpayuu

OmnbIThI, JOKAa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnbiThl 110 MU HY3UN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO TBUKEHUS.

Mogens onsita IllTepHa.

OMbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICHUCTBUS.

Mogens, HUIIoCTpupyomas Npupoay AaBJIEHHUS ra3a Ha CTEHKU COCYIa.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHHUS HACANBHOTO Trasa,
M30IIPOLECCHI.

Yuenuueckuui sxcnepumenm, nabopamophvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HA OCHOBE M3MEPEHHIA
00bEMa KOMHATBI, JABJICHUS U TEMIEPATYPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHaMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOM
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandectBo TemioTel U padota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJealbHOrO0  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3Ty4eHHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTH NpU TEIIONEpPEIAYE.

[Tonsitue 00 aamabatHoMm mporiecce. [lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMUKHU K u3orpoieccam. ['paduueckas
UHTepIpeTanus padoThI ras3a.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAalIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamuHaX. KoadduimeHt monae3Horo
nevctBug TemmoBol mamuHbl. [Hukn KapHo u ero kosdduiMeHT MOJIe3HOro
JEHUCTBUS. DKOJIOTHIECKUE TIPOOIEMBI TEIIIOIHEPTETUKH.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOUW XOJIOAUIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruy Teja MpU COBEPIICHUH PaOOTHI: BBUIET
npoOKu U3 OYTBUIKM MOJ JCMCTBUEM CXKAaTOTO BO3/AyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTEM TpeHuUs (BUIACOAEMOHCTPAIIHS).

M3meHeHne BHyTpEeHHEN SHEPTruu (TeMIiepaTypbl) Teaa IpH TeIUionepeiaye.

OnplT Mo anauabaTHOMY pACIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TYpOUHBI, BUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTaTEJIA.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3mepenne yaenbHON TEIII0EMKOCTH.

Tema 3. Azpecammnwie cocmoanus eéewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHaeHcamus. Mcmapenne u kumnenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3Ayxa. HacellleHHBIM map. YaenpHas TEIwioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucrannuueckue u aMmopdHbie Teraa. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuipl. CoBpemeHHble Marepuanbl. [lmaBienue u
KpucTayum3anus. Y AelbHas TerioTa miasieHus. CyOoaumanus.

VYpaBHeHue TerIoBoro OagaHca.

TexHuyeckre yCTpOMCTBA M MNPAKTUYECKOE MPHUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUU TMOJYyUYEHHUS] COBPEMEHHBIX MaTEpPUasoOB, B
TOM YHUCJIE HAHOMATE€pUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHus BIAXKHOCTH.

HaGmtonenue HarpeBanus v IIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCcTpanust KpuCTasios.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3mepeHre OTHOCUTENBLHOM BIIAXKHOCTH BO3/1YXa.

Pa3znea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuka
DnekTpusanus Ted. JJNeKTpudeckud 3apsin. [IBa Buaa 3IeKTpUYECKHX
3apsanoB. [IpOBOJIHUKH, OUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsijia.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31EKTPUUECKUI 3apsil.
Onektpuyeckoe none. Hanpsok€HHOCTh  anekTpuueckoro mosid.  [IpuHuun



CYNEPIO3ULMH AIEKTPUUECKUX NOJIEH. JIMHUKM HAnpspKEHHOCTU 3JIEKTPUYECKOTO
HOJIAL.

Pabora cunm  osmekrpoctatmueckoro  mosis.  [lotennman.  PasHocThb
NOoTeHUUAJIOB. [IpOBOOHHMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnexrpruyeckas NPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

TexHuyecknue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: DSIJIEKTPOCKOII,
AIEKTPOMETP, DIEKTPOCTaTHUUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJICHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPYHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLINAMN AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJ.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DnexTpocTaTuyecKas 3aluTa.

JIMDIIEKTPHUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IIJIACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHIEHcaTopa.

Yuenuueckuui sxcnepumenm, nabopamophvie pabomoi

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKa.
Ncrounuku Toka. Cuina Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LenH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBbHOE COMPOTUBJIECHUE BEILIECTBA.
[TocnenoBarenpHOE, TapaIeIbBHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOoIIHOCTb
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABIXKYLIasl CUia M BHYTPEHHEE CONPOTUBIIEHUWE HCTOYHHMKA TOKA.
3akoH Oma 171 OTHOM (3aMKHYTOM) AniekTpuueckoi nenu. KopoTrkoe 3aMmbIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMnepatypbl. CBEpXIIPOBOIUMOCTb.

DOneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKHY. CobOcTBeHHas U IpUMECHAs IPOBOJIMMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—n-nepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax MW  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIIMTUYECKAS TUCCOLUALUS. DIEKTPOJIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMeTp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKa, OJJIEKTPOHArpeBaTelbHblE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne Cuilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHMSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TIOTIEPEYHOT0 CEYCHUS U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHE DIEKTPOIABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHMe
raJIbBAHUYECKOT'O DJIEMEHTA U OLICHKAa BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit pa3psa ¥ IpOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuiui sxcnepumenm, nabopamopnvie pabomoi

M3yyeHue cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIPOTHUBJIICHUS.

Habmronenue snekTposiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne xypca ¢pusuku 0a3oBoro ypoHsa B 10 kjacce oCyIIEeCTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€M C KypcaMM MaTEeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, HAay4yHbId (pakT, runoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETIUPOBAHUE, MOJCIb, H3MEPEHHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIu,
napaboiia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPBI U UX IPOEKIMHU HA OCU KOOPJMNHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIUI0OOOMEH KMBBIX OPTaHU3MOB (BHU[BI TEILIONEPEAAayuH, TEIUIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SBJICHUS B KUBOM IIPUPOJE.

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



ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, JJICKTPOIMTHYECKAS JIHCCOIHAITHS,
raJibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBUKCHUN C KCIOJIb30BAHUEM MEXaHU3MOB,
yu€T TPEHUS B TEXHHUKE, MOJIIIUITHAKYA, HCIIOJIb30BAaHHE 3aKOHA COXPaHCHHUSI
UMITyJIbca B TEeXHHUKE (pakeTa, BOJOMET W JPYrHe), JBHTATeNIb BHYTPECHHETO
Cropanus, napoBasi TypOuMHa, OBITOBOM XOJIOJAWIBHHUK, KOHIAUIIMOHED, TEXHOJIOTHN
NOJYYCHHUST COBPEMCEHHBIX MaTepHalioB, B TOM 4HCJIE HAHOMATepPHAJIOB, H
HAHOTEXHOJIOTHH, 3JICKTPOCTATHUECKAs 3allUTa, 3a3eMJICHHE 3JICKTPONPUOOPOB,
KCEPOKC, CTpYHHBI# HPUHTED, 3JIEKTPOHATPEBATEIIbHBIC pruOOPHI,
9JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3znea 4. JaekrpoanHamMuka

Tema 3. Maznummnoe noje. IneKmMpOMAZHUMHAA UHOYKYUSA

[locTosiHHBIE ~ MarHuThl.  B3aumomeicTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruntHoe mnone. Bektop MarHuTtHOM uWHAyKIMM. [IpuHimn cynepno3unnu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKUMH. KapTMHAa JWHHUM MarHUTHOU
WHIYKIWH MOJIA TOCTOSHHBIX MarHUTOB.

MaruutHoe 10J€ NOPOBOJHHKA C TOKOM. KapTWHa JNWHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. B3anmoaelicTtBrue NpOBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOyJib U HallpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJHOM MarHuTHoM mnose. Pa6ora cuibl Jlopenna.

SIBneHne aneKkTpoMarHuTHOM MHAYKIUU. [IOTOK BekTOpa MarHWTHOU
WHJYKIUU. ODJIEKTPOJBIKYIAsi Cujla HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykunu @apanes.

BuxpeBoe nsnektpuueckoe 1mose. OJEKTPOIABWXKYIIAS CUJIa HWHIYKIUU B
IIPOBOAHMKE, IBH)KYILEMCS ITOCTYNATENBHO B OJTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHOyKTUBHOCTb. SIBJIEHME CaMOMHIYKLIMH. OJIEKTPOJIBWXKYILIAs Ccujia
CaMOWHIYKIIMH.

DHEpPrust MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTUL, UHAYKIIMOHHAS 1EYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIIMY MAarHUTHOTO TIOJIS.

BzaumMopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3eKTPOMariuTHOM UHIYKIUH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHMTHOTO ITOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHwle pabomol

N3ydyeHre MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHAH.

Pa3nea 5. KoJsiedanus M1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUNHbIE KONEOAHUS

KonebGarenbnas  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KOJIeOaHMS.
["apmonnyeckue konebanus. [lepuox, wactora, ammumryga u (aza xosneOaHUU.
[IpyxuHHBIN MasgTHUK. MaTreMaTU4ECKU MASTHUK. YPaBHEHHE TapPMOHUYECKUX
kojebanuil. [IpeBpanieHue sHepruu Npu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJIOaHUS B
U7eaTbHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYSCKUMH U
AIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUs
HHEPrUU B UJ€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHbiii  TOK. CHUHYCOHMIANbHBIM IMEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHUE CUJIbI TOKA WU
HaIpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya u NOTPeOICHUE INEKTPUUECKOM
SHEPIruMu. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3IEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPIUU B MIOBCEHEBHOM KU3HMU.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE MNPUMEHEHHUE: JIICKTPUUYECKHM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUHU DJIEKTPOIIepe1ay.

Llemoncmpayuu

HccnenoBanre mnapaMeTpoB KOJEOATEIBHONW CHUCTEMBI (MPYKUHHBIA WITH
MaTEeMaTUYECKU MAsITHUK).



HabGmonenue 3aryxaronmx KojiebaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIeOaHUH.

Hab6nronenue pe3onanca.

CBOOOJHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HANPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1mocnenoBaTeNbHOM COEOUHEHHHM PE3NUCTOpa, KaTyIIKH
VMHIYKTUBHOCTH U KOHAEHCATOPA.

Mopenb TuHUYM MIEKTPOIIEpENAYH.

Yuenuueckuiui sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajlbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAOBATEIBHO
COCIMHEHHBIX KOHACHCATOPA, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u In1eKmpoMaZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YyCiOBHsS pacnpoctpaHenus. llepuon. Ckopoctb
pacnpocTpaHeHuss W JJIMHA BOJHBL. [lonmepedHble W MPOJOJIBHBIE BOJIHBI.
WnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBI. Y CIIOBUS M3IYy4YEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentauus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXKEHHE, MPEIOMIICHHE, MOJspU3aus, Au(pakuus,
uHTepdepenus. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMNBI paguOCBs3U U TeneBuaeHus. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pazaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Llemoncmpayuu

OOpazoBaHue ¥ pacIpOCTPAHEHUE MONEPEUHBIX U MPOIOIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenue nuntepdepeHny v AUPpaKkiu MEXaHUYEeCKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaOmtoneHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTON KoseOaHUil.



HccnenoBanne  CBOMCTB — JJIEKTPOMATHUTHBIX — BOJIH: OTpaXkeHUe,
peoMIICHUE, TIOSIpU3aLus, AUPPaKIysl, HHTEPPEepEHIHUs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacHpOCTpaHEHUE CBETa B
OIHOPOIHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OoTpakeHHs cBeTa. llocTpoenue nzoOpakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yroa MNOJHOIO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CroxxHblil coctaB O6enoro cBera. LBer.

Cobuparoniie u pacceuBaromue JuH3bl. Tonkas mmu3a. DokycHoe
paccTosTHUE W ONTHUYecKas cuiia TOHKOW JMH3blL. [locTpoeHue u3oOpakeHuid B
coOMpaloIIMX U PacCeuBaOIIUX JiIMH3aX. PopMysa TOHKOMW JIMH3BL. Y BEJIMYEHHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUYECKOU ONITUKH.

BonnoBass ontuka. WHTepdepenmus cBera. KorepeHTHbIE HMCTOYHUKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. [udpakumonnas pemérka. YcinoBue HaOMIOACHUS
[JIABHBIX ~MAKCHMYMOB IIpUM MaJ€HUH MOHOXPOMAaTHYECKOro CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonsipuzanus cBeTa.

TexHuyeckrue yCTpOMCTBa M MPAKTUYECKOE MNPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOCKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
ONTHKAa, TUPPAKIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE PaCIpPOCTPAHEHUE, OTPAKEHUE M MPEIIOMIICHUE CBETa.
Ontuueckue mpruOOpPHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mogaenu MUKpocKoma, TEJIECKOIA.

HaGmronenue natepdepeHnm cBera.

Hab6monenue qudpaknuu certa.

Hab6monenue qucnepcun cBeTa.

[TonyueHne cnekTpa ¢ MOMOILIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnrogenue nonsipusaiuu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi



M3mepenne nokasaress npesioMIIeHNs CTEKIIA.
HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.
Hab6monenue aucnepcun cBera.

Pa3nen 6. OcHOBBI crieIHAJILHO TEOPHMH OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsl
CIIELIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISL CKOPOCTH
CBETA B BAKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aAMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

OHeprusi 1 UMIYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEJIATUBUCTCKON YaCTHULIbI. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®dotonbl. ®opmyna Ilnanka cBs3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMIYJbC (POTOHA.

OtkpriTre u uccnenoBanue Gororpdexra. OnwiTel A. I'. CtoneroBa. 3aKOHBI
dbororddexra. YpaBuenue DuiHiTeHa 11 doToddderra. «KpacHas rpanuiiay
dboToarddexra.

JlaBnenue ceera. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudecknue yCTpONCTBA M MPAKTHUYECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboToIaTYMK, CoJIHEYHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.

Ceroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccesHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nydenune u moriyomeHue
(GOTOHOB TpU MeEpexojie aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPTUU aTOMA BOJOPOJA.

BonnoBblie cBoiicTBa yactul. Bonnasl e bpoitnsa. KopmyckynsipHO-BOJHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckre yCTpONCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopens onbita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI J1a3epa.
HabGnrogenue inHeHyaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuu skcnepumenm, nabopamophvie pabomoi
Hab6mtonenue nuaeigaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCINEPUMEHTBI, JI0KA3bIBAIOUIUE CIIOKHOCTh CTpOoeHUs sAnpa. OTKphITHE
paguoaktuBHOcTH.  OmbiTel  Pesepdopma  1mo  ompeneneHuMio  cocTaBa
panuoakTuBHOrO wu3nydeHus. CpoiictBa anbga-, Oera-, ramMMma-H3ITyYCHHS.
Bnusinue paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbITHE TIpOTOHA W HeWTpoHa. HykimoHHas monenb sjapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.
Anbda-pacnag. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacnaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOaKTUBHOI'O pacnaja.
DHeprus CBS3M HYKJIOHOB B sifipe. SAnepubie cwibl. Jlegekt macco sipa.
Snepnbie peakuuu. /leneHne u CUHTES sAEp.
SAnepuwiit peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl W TEPCHEKTHBBI
SIIEPHOM SHEPreTUKU. DKOJOTMUYECKUE ACTIEKTHI SIIEPHON SHEPTETUKHU.
OnemeHTapHble YacTULbl. OTKPBITUE O3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
dyHaaMeHTalbHbIe B3auMOJeHCTBUA. EMMHCTBO pu3nyueckol KapTUHBI MUPA.
TexHuyeckue yCcTpOMCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, sinepHblil peakTop, aToMHasi 6oM0a.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTULI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DieMeHTHI ACTPOHOMUM U ACTPOPUIUKHI

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUECHUE
aACTPOHOMMUH.

Bunx 3Bézmnoro neba. Co3Be3nmsi, spKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBUYKEHUE.

Conneunas cucrema.

Connue. ConneuHast akTuBHOCTb. McTounuk sHeprum CosiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCThY». 3BE3/bl TJABHOW IIOCIJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» Ui 3BE37 TJIABHOW MOCJEA0BATEILHOCTH. BHyTpeHHee cTpoeHue



3BE€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoJtonnu CoJiHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxxenue m nBuxenue CoJsiHIA B
lNamaktuke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AApAX
TJIAKTHK.

Bcenennas. Pacummipenune Beenennoii. 3akon Xa066ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE M3MydeHHE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIA30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEACIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sA CEBEpPHOro MOJYIIAPHS U IPKHUE 3BE3/BI.

HaOmronenus B teneckon JlyHsl, utanet, Mieunoro I1ytu.

O0o01marnee NOBTOpeHue

Pons ¢usmku u acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M ATUYECKON chepax AesITeIbHOCTH YeJIOBEKA, POJIb U MECTO (DU3UKU
U aCTPOHOMMH B COBPEMEHHOUN HAy4YHOW KapTHHE MUPA, pojib (PU3NUECKON Teopuu
B (GOpPMHUPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MUPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nouwsimus, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAay4YHOTO
MO3HAHUA: SIBJIEHWE, HAay4yHbId (akT, Trumnoresa, (uU3nyeckas BEIUYMHA, 3aKOH,
Teopusl, HaAOIIOEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPHl M MX MPOEKIHWH HA OCH KOOPIAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BO/IHBIE DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKK TMOJ00US TPEYroJbHUKOB,
onpeeeHue MIONIaan MIOCKUX GUryp u o0bEMa Tell.

buonoeus: snekTpuueckue SBICHUS B JKHBOW MpUpone, KoieOaTenbHbIC
JBUKEHHS B )KUBOW MPUPOJAE, ONTUYECKUE SIBJICHUSA B )KUBOW MPHUPOJIEC, NEHUCTBUE
paavanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUSl KPUCTAUIMYECKON PEIIETKH, CHEKTPaIbHBIM
aHam3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KM MarHUTHBIX  PYI,
boTochEMKa 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHU.

Texnonocus: JIMHUAWA DJIEKTPOINEpeNad, TEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTrATENb, WHAYKLUOHHAS II€Yb, pajap, PaJAUONPUEMHHUK, TEJIEBU30D,
aHnTeHHa, tenegoH, CBY-nmeub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nMKa» HA YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus (0a30BBIN YPOBEHb) JOJDKHO O0ECHEUYUTH JOCTHXKEHHUE CIETYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOro npeamera «Pu3nka» JOJKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYYaIOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINi, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKJICHWH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITa U OMbITA JEATEIILHOCTH B MPOLECCE pEealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIMUTATENBHOU ESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMK O0YJAFOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEUETIOBEUYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX LEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JACATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, y4acTBOBaTh B CAMOYITPaBICHUHU B 00pa30BaTeILHON OPraHU3aIliu;

YMEHHE B3aMMOJCHCTBOBATH C COLIMAIbHBIMU HUHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUSAMH U Ha3HAYCHHUEM;

TOTOBHOCTb K TyMaHUTAapHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE€ OTHOWIEHHWE K TOCYJApPCTBEHHBIM CHMBOJAM, JOCTHUKEHUSIM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHbBIE PELICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JESATEIIbHOCTH YYEHOT0;

OCO3HAaHME JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOIO OyAYIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS S

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucylero (pu3ndyeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNIbHON eATEIbHOCTH, B TOM
YHCJIC CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpILIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(GU3MKYN Ha POTSKEHUH BCEU KU3HU;

6) 3K0J10rH4eCcKOro BOCIIMTAHHUA:

c(OPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYPBl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa 3KOJOTHYECKHUX MpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUI B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIeW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTMYECKOM HAaIpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (DU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKOIN HAYKH;

OCO3HAHME LIEHHOCTM HAay4YHOM JEITENbHOCTH, TOTOBHOCTH B IpOLECCE
u3ydeHus  (QU3MKM  OCYLIECTBJISATH  IPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eilCTBUSA
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOSAITENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JCATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUSI B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ y4€TOM aHaju3a HWMEIOUIUXCS
MAaTEPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJIIM, OLIEHUBATh PUCKH MOCIEACTBUIN AEATEIBbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH PpabOTy B  YCIOBHUSIX  PEalbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIICHUE TIPY PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble nccienoBarTeIbCKHe JeMCTBUS:
BJIaJICTh HAYYHOW TEPMUHOJIOTUEH, KIIOUYEBBIMU IOHSTHUSMHU U METOJAMHU
(bU3nYECKON HAYKH;



BJIa/IE€Th HABBIKAMHU Y4eOHO-MCCIIE0BATENbCKON U MPOSKTHON AESTENbHOCTU
B 00JaCTH (PU3UKU, CHIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7au (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BJIAQ/JIeTh BUJAAMH JICATEILHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEpIpEeTalluy, MPeoOpa30oBaHUI0 W MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM UHCJIE MIPHU CO3JaHUM YUeOHBIX TPOEKTOB B 001aCTU (PU3HKHY;

BBISIBJISITH TIPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Yy €€ pelIeHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTebCTBA
CBOMX yTBEPXIACHUM, 3a]1aBaTh MApaMETPhl M KPUTESPHUH PEIICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHHUs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynmpoBaTh COOCTBEHHBIE 3a7adud B 0Opa30BATEIbHOM
JeSITEIbHOCTH, B TOM YHUCJIE€ IPU U3YYCHUH (DUBHKY;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETb TEPEHOCUTh 3HAaHUSA MO (QHU3UKE B MPAKTUUYECKYI0 00JacTb
KU3HECATCIILHOCTH,

yYMETh UHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/ICTh HaBBIKAMH TOJYYCHHUS WHPOPMAIMU (PU3NIECKOTO COACPKAHHS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHO OCYIIECTBIISITh IOUCK, aHAIU3,
CUCTEMATHU3AlMI0 W HHTEPIpeTanuio HHOOPMALUK Pa3IUYHBIX BUAOB U (HOpM
IpeCTaBICHNS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCTIONB30BaTh  CpPeACTBA  WHGPOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
TEXHOJIOTHIA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3amad  C coOmofeHHeM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TMacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, TMPaBOBbIX W  ITHUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 6€30MaCHOCTH;

CO3/MaBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUS B PasIUYHBIX (opmarax c
y4€TOM HazHaYeHUsI MHPOPMAIUHU U LIEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATIbHYIO
dbopMy mpeAcTaBIEHUS U BU3yalU3allu.

KoMMyHHKATHBHBIE YHHBePCcaIbHbIe yieOHbIe 1eiiCTBHUSL:
OCYIIECTBIISATH 00IIEHNEe HA YPOKax (PU3UKU U BO BHEYPOUHOU JIEATETHLHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CHUTyallud W CMSTYaTh
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIB30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAITBHOU
paboTHI;

BBIOMpaTh TEMATUKy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM O0OIIMX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTUBA;

NpUHUMATh TEJIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BHIBATh U
KOOPJMHHUPOBATh JEHUCTBUSA MO €€ IOCTH)KCHHIO: COCTaBJATh IUIAH JCHCTBUH,
pacmpenensaTh poiau C y4€TOM MHEHUH YYacTHUKOB, OOCYXKIAaTh pPe3ybTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAadeCTBO CBOEr0 BKJIaJa M KaXIOTO0 YYaCTHHKA KOMAaHIbI B
o0t pe3ysbTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejaraTh HOBBIE TPOCKTHI, OIEHUBATh HIEH C TMO3WIMH HOBHU3HHI,
OpPUTHHAIILHOCTH, IPAKTHYECKON 3HAUUMOCTH;

OCYIIECTBISATh TO3UTHBHOE CTPATETHUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUIX, MPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBUA
Camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENIBHYIO JESTEIbHOCTh B 00JIACTH
(U3MKKM MU aCTPOHOMMHM, BBISABIATH NPOOJEMBI, CTaBUTh U (QOPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PAcYETHBIX M KadeCTBEHHBIX
3aj]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

pacIupsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX MPEATNIOYTEHUH;

JienaTth OCO3HAHHBIA BBHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha cedd
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATh MTPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO M TMPOSBICHUIO HPyAULMHM B o00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEISM;

BJA/J€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKcMM  KaK  OCO3HAHHUSA
COBEPIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB H
OCHOBAaHU;

UCIIONIb30BaTh MPUEMBI PEPIIEKCHH ISl OLIEHKH CHUTYalllH, BHIOOpa BEPHOTO
peuieHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TPUHUMATHh PEIICHUS MO WX
CHIDKEHHIO;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaToOB
JIeSITEIBHOCTH,

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJOCTATKU M TOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaToOB
NeSITENIbHOCTH,

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce nocTmKeHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpPEAHEro oOIero ooOpa3oBaHMs Yy OOydarolIuxcs
COBEPUICHCTBYETCS YMOLIMOHAIILHBIN WHTEJUICKT, TIPEAOIarafoIIHiA
c(OpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CTIOCOOHOCTh MTOHUMATh CBOE SMOITMOHAIILHOE
COCTOSTHUE, BUJIETh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOH AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B CE0€;

CaMOpEryJIMpPOBaHMs, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TMOBEAEHHE, CHOCOOHOCTh aAalTUPOBATBHCS K
IMOILIMOHAIBHBIM H3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K TOCTIKEHUIO eI U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE EHCTBOBATh HWCXOJI W3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHUE
IPYTHX, YYUTHIBATh €r0 TMpPH OCYIIECTBIECHUH OOIIEHHs, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIIECHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHQIHKTHI.

NNPEJIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJacce NpeaMeTHbIe pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJICH;

YYUTBIBATh TPAHUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, HHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOIOTHO TBEPIOE TEIO,
WJICAIBHBIN a3, MOJEIIH CTPOCHUS Ta30B, )KUAKOCTEW W TBEPABIX TEJ, TOUCUHBIN
IEKTPUUECKUI 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacro3HaBath (GU3UYECKHUE SBJICHHS (IIPOLIECCHI) U OOBSICHIThL UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



AJIEKTPOJMHAMUKHA:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TMaJeHUE TeN, IBMKEHHE IO OKPY>KHOCTHU, HHEPIHS,
B3aumMoencTeue Tei, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE JKHIKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMa TeJ NMPU HArpeBaHUM (OXJIaXAEHNUH), TEILNIOBOE
paBHOBECHE, UCIIApPEHUE, KOHJAEHCAlLUs, IUIABJICHUE, KPUCTAIIU3alus, KUIECHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHNE ABJICHUS Ta3a IMPU €ro HArpeBaHUH B 3aKPHITOM
cocye, CBs3b MEXKAYy TMapaMeTpaMd COCTOSIHMSI Ta3a B  H30Ipoleccax,
3JIEKTPU3aLIUA TEN, B3aUMOJCHCTBUE 3aps10B;

OMUCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIONb3Yysd (PU3NUECKHE BEINYUHBIL:
KOOpAMHATa, MyTh, IEpPEMEIICHNE, CKOPOCTb, YCKOpEHHE, Macca Teja, Cuia,
UMIYJIBC TeNla, KHHETHUYECKasl PHeprus, MOTeHUUAIbHAs SHEPTus, MEXaHU4YecKas
paboTa, MexaHMYeCKas MOIIHOCTb, MpPH OMNHCAHUMA NPABHIBHO TPAKTOBATh
(u3NYECKUN CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS M EIUHUIIB,
HaXoAUThb (hOPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU;

OMHCHIBATh HM3yYEHHBIE TEIUIOBBIE CBOWCTBA TEJ M TEIJIOBBIE SIBICHHUS,
UCTIIONB3Ys (M3MUYECKHE BEJIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpexHss
KUHETUYECKasl SHEPrusi XaOTHUUECKOTO IBHKEHUS MOJIEKYJ, CPEIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHss JHEprus, pabora rasa,
KOA(POUIIUEHT TMOJIE3HOTO JIEUCTBUS TEIJIOBOTO JBHUraTessl; MpH OMHCAHUU
IOPaBWIBHO TPAKTOBAaTh (UBUYECKUH CMBICT HUCHOJB3YEMBIX BEJIWYHH, HX
0003HAaYEHHUsI W E€IMHULBI, HAXOAUTh (OPMYJBI, CBS3bIBAIOIIME JaHHYIO
(U3NYECKYIO BEIMUUHY C APYTUMHU BEJTMYHUHAM;

OINKCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (U3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
ANIEKTPUUECKOE T0JIe, HAPSXKEHHOCTD MMOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHIHAIOB;
OpU ONMCAaHUM TMPABWIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHHs] M EOUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUUYHUHY C IPYTUMH BEINYNHAMMY;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIIONB3Ys (hU3HUECKUE
3aKOHBI U NIPUHLMIIBL: 3aKOH BceMUpHOTro Tsarorenus, I, I u III 3akonsr HerotoHa,
3aKOH COXpPAaHEHUS MEXaHUYECKOM DHHEPruM, 3aKOH COXpPaHEHMsI HMILyJbCa,
OPUHLMIT CYNEpPHO3ULUN CHUJI, NPUHLUI DPABHOIPABUS HHEPLUATIBHBIX CHCTEM
oTCcuéTa, MOJIEKYJSIPHO-KUHETHUECKYI0 TEOPHUI0 CTPOCHMSI BEIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON 3HEPIUU TEIUIOBOTO JABIMKEHHUS MOJIEKYI C
aOCOJIFOTHOM TeMIIepaTypoM, NMEpBbIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pas3iuyarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTEeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHULIBL,
o0JacT) IPUMEHUMOCTH;



OOBSACHATH OCHOBHBICE NPHUHLMIBI JEHCTBUS MAIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MACHOTO HCIIOJIb30BAHUS B
MMOBCEIHEBHOM >KHU3HHU;

BBINIOJIHATh HKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SBJICHUM U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmynupoBath MpobiieMy/3amady HW TUIOTE3y Yy4eOHOTO OKCIIEPUMEHTa,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBaTh BHIBOIBI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHbIE U3MEPEHUSI (U3UUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIMYUHAMH  C
UCIIOJIb30BAHUEM NPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCUpOBaTh pe3yJbTaThl MOTYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEIUYUH B
BUJIE TaONHIl U TpaUKOB, AENaTh BBIBOJBI MO PE3yJIbTaTaM MCCIIEJOBAHMUS,

cobmro1aTh mpaBmiIa 6€30MacHOTO Tpy/a MPU MPOBENCHUU MCCIICIOBAHUN B
pamMKax y4eOHOTO 3KCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
NEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIC 3aJayd C SBHO 3aJaHHONW (DU3MUECKON MOJIeNbIo,
UCTIONB3YS (PU3HUECKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCIOBHS 3aJauu
BBIOMPATh (PUNYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIbI,
HEOOXOAUMbIEe I €€ pElIeHHs], TPOBOJUTh PACYEThl U OLIEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3HUUECKON BEJIMYUHBI;

peliaTh KaueCTBEHHBIE 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY PAacCyJCHUU C OMOpOM Ha HM3y4YEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue sBICHUS;

UCIIOJIb30BaTh  MpU  pEIIeHUH  y4eOHbIX  3aJad  COBPEMEHHBbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMN
U TIPEJCTaBJICHUs y4eOHOM U HAyYHO-TIOMYJSIPHON MHGOpMAIK, MOIYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBICHEHHE TPOLECCOB OKPYKAIOIIETO MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUM;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrs 6€30MacHOCTH MPU O0pallieHUur ¢ MpuOoOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 30POBbSI U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPY>KaIOIIeH cpee;



paGoTaThb B Tpynmne C BBINOJIHEHHEM pAa3IMYHBIX COLHUAIbHBIX POJIEH,
IUIAHUPOBAaTh PabOTy TPYNIbl, pPAMOHANBHO PACIpPEAENsaTh OOS3aHHOCTH U
IUTAHUPOBATh JEATEIHLHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJeKBaTHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI.

K koniy oOyuenuss B 11 Kjacce npeaMeTHble Pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pu3uku B (popmMupoOBaHUH
COBPEMEHHOW Hay4yHOM KapTHHbBl MHUpPA, B Pa3BUTHH COBPEMEHHOM TEXHHUKH U
TE€XHOJIOTU, B MPAKTUYECKOW NEATEIBHOCTU JIOJEH, IIEJIOCTHOCTh M €IMHCTBO
(bu3nUecKoil KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIM JIEKTPUUECKUN 3apsfl, JIyd CBETa, TOUCYHBIM UCTOYHMK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAsh MOJEJb aTOMHOTO siipa MpHU pEUIeHUU (PU3NYECKHUX
3a/1ay;

pacno3HaBath (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh WX HAa OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKHN U KBAHTOBOW (DPU3UKH: NEKTPUUYECKAsi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCHCTBHUS TOKa, B3aUMOJCHCTBHE
MarHuTOB, JJIEKTPOMAarHUTHasi WHAYKIUS, JEWCTBME MAarHUTHOTO TOJs Ha
MPOBOJIHUK C TOKOM W JIBIKYIIMICS 3apsili, 3JIEKTPOMArHUTHbIE KoJieOaHUsl U
BOJIHBI, MPSIMOJIMHEHHOE pACIpOCTpaHEHHE CBETa, OTPaKEHUE, MPEIOMIICHHE,
unTepdepennus, audpakuus W TOJAPU3ALUS  CBETa, JTUCHEPCUs CBETa,
dboTtoanekTpudeckuii 3Qhext (poTodrddhexT), CBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKkTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHas

PaauOaKTUBHOCTb;
ONKCHIBATh W3YUYEHHBIE CBOKCTBA BELIECTBA (DJEKTPUYECKHE, MArHUTHBIE,
ONTHYECKUE,  DIEKTPUYECKYID  NPOBOJUMOCTh  pPAa3IMYHBIX  Cpel) |

AJIEKTPOMArHUTHBIE sIBJIEHUS (TIPOLIECCHI), HUCMOJIb3Yysl (DU3NYECKUE BETUUYHHBIL:
AIEKTPUUECKUI 3apsifl, CHJIa TOKa, AJEKTPUUECKOE HANpsHDKEHHUE, AJIEKTPUUECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIIAs cuiia, paboTa TOKa,
WHJYKIHUST MarHUTHOTO MoJisA, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJIeH, MEPUOJl M YacToTa
KoJebaHuii B KoseOaTeTbHOM KOHTYpe, 3apsii M CHia ToKa B IIpolecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsSHUE U
OTNTHYECKAasi CWJIa JIMH3BI, TIPU OMHCAHWUHU TMPABWIBHO TPAKTOBATh (HU3UUCCKUN
CMBICJT HCTOJB3YEMBIX BEJIWYWH, WX OOO3HAUEHUS W CIWHUIIBI, YKa3bIBaTh
dbopmysbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEJIMYUHY C JAPYTUMHU
BEJTMYMHAMU;

ONMKCHIBAaTh M3YyUYCHHbIE KBAHTOBBIC SIBIEHUS W MPOLIECCHI, MCHOIB3YS
bu3ndecKkue BEIMYHMHBI: CKOPOCTHh SJEKTPOMATHWTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUsl U UMIYJILC (POTOHA, MEPUO TOJIypacaaa, SHEPTHsS CBSI3H
ATOMHBIX S7Iep, TPU OIKMCAHUM TPABWIHHO TPAKTOBAaTh (PU3UUECKHA CMBICI
WCIIOJIP3yEMbIX BEJIMYMH, MX OOO3HAYCHUS W EIAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBSA3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYMCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECCHI U SBICHUS, UCIIONB3Yys (U3HUECKUE
3aKOHBI W MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEIFHOTO W MAapajIeIbHOTO
COCIMHEHMSI TPOBOJHMUKOB, 3aKoH Jlxoyns—JleHna, 3akoH 3JIE€KTPOMarHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEWHOTO PaCpPOCTPAHEHUsI CBETA, 3aKOHbBI OTPaXKEHUS
CBETa, 3aKOHBI MPEOMIICHHSI CBETa, ypaBHEHHE ODWHINTEHHa s (oTodddekra,
3aKOH COXPAHEHHUS DHEPTUH, 3aKOH COXPAHCHHS HUMITYJIbCA, 3aKOH COXpPaHEHUS
IEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHWs MacCOBOT'O YHCIA, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTUYeCKO€ BBIPpAKEHHE M YCJIOBHUS (TpaHHULbI, OOJACTH)
IPUMEHUMOCTH;

OTIpEIETIATh HAMPABICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TIOJISI MPOBOTHUKA
¢ TOKOM, cuiibl Ammiepa u cuibl JlopeHna;

CTPOUTh W ONKCHIBATh H300paKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C HCIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH: TMPH 3TOM
dbopmynupoBaTh TpobiieMy/3agadyy M = THUIOTE3y YYeOHOro JKCIEPUMEHTa,
coOHUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO0 O0OpYIOBaHMS, MPOBOAUTH OMNBIT WU
(bopMyIMpOBaTh BHIBOIBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEpPEHUsT (U3NUECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HUCIOJIb30BATh W3BECTHBIC
METO/Ibl OLICHKU MOTPEITHOCTEN U3MEPEHMUI;

UCCJIeIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH C HCIIOJIb30BAaHUEM
OpSAMBIX HM3MEPEHUH: MPU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUAC TAOJUIl H
rpauKOB, AEIAaTh BHIBOBI IO Pe3yIbTaTaM UCCICIOBAHMS;

coOmnro/iaTh MpaBmiia 0€30MacHOro0 TpyJa MpU MPOBEIECHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEepUMEHTa, Y4eOHO-UCCIENOBATEIbCKOM W IMPOEKTHOU
JEATETLHOCTH C HMCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a7a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMUYUHBI U (HOPMYIIbI,



HEOOXOIUMBIC ISl €€ pelIeHus], MPOBOIUTHh PACUYEThl M OLEHUBATh PEATBHOCTH
HOJTYYSHHOTO 3HaUCHUs (PU3MUECKON BETMYUHBI;

pelmaTh Ka4eCTBEHHBIE 3a7]a4i: BRICTPAUBATE JJOTHYECKU HETIPOTUBOPEUHUBYIO
[IETIOYKY PacCy)XJIEHHI C OMOpoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nueckue SBICHUS;

UCTIONB30BaTh  NpPU  pEmIeHHH  y4eOHBIX  3a/Ja4y  COBPEMCHHBIE
MH(QOPMAIMOHHBIE TEXHOJIOTHU JUIS MTOWCKA, CTPYKTYPHUPOBAHHS, HHTEPIPETAIHH
U Tpe/CTaBJICHUsl Y4eOHOM W HAYYHO-TIOMYJISIPHONW MH(pOpPMAIMY, TTOTYYeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH TOIy4aeMy0 HH()OPMAIIHIO;

OOBSICHATh TNPHUHLMUIBI JEHCTBHS MAIIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyarh YCIOBUS MX 0€30IMacCHOTO HMCIOJIb30BAHUS B MIOBCEAHEBHOM
KHU3HU,

NPUBOAUTH IPUMEPHI BKJIa/1a POCCHMCKHUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHME IPOLIECCOB OKPYXKAIOIIErO0 MHUPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUM;

UCTIOJIB30BaTh TEOPETHUYECKUE 3HAHUS 1O (PU3MKE B IMOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OO0paIEeHUH C MPUOOpPaMH M TEXHUUYECKUMHU
YCTPONCTBAMH, U COXPAHEHUS 3J0POBbSI U COOJIOACHUS HOPM IKOJIOTHYECKOTO
NOBEJICHUS B OKPY>KaIoLIeH cpene;

paboTaTe B TpyINIe C BBHIMOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PAlMOHAILHO pPACIpEeneisaTh OOS3aHHOCTH H
IUIAHUPOBATh JEATENbHOCTh B HECTAHIAPTHBIX CUTYAIMsIX, aJIeKBaTHO OLIEHHBATh
BKJIQ/1 KaXK/I0TO U3 YYaCTHUKOB I'PYIIIbI B pellIEeHHE pacCMaTpUBaeMon POoOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnuuyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHuUe pa3aeioB U TeM uu@poBbIie
Ne n/m P Konrpoabusie IIpakruueckue (mpp )
NporpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypcsbl
Pa3znea 1. DU3UKA U METO/Ibl HAYYHOI'O ITIO3HAHUS
1.1 ®usznKa ¥ METOIbl HAYYHOTO MO3HAHUS 2 Bubmmorexa [IOK
' A e https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubnunorexa [IOK
2.1 Kunemaruica > https://m.edsoo.ru/7f41bf72
bubnunorexa [IOK
2.2 Jluamuica 7 https://m.edsoo.ru/7f41bf72
bubnunorexa [IOK
2.3 3aKOHbBI COXpPaHEHHUSI B MEXaHHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no pazgeny 18

Paznes 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
) TEOPUH https://m.edsoo.ru/7f41bf72
bubnunorexa [IOK
. 1 1
32 OCHOBBI TEPMOMHAMHUKH 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bu6muoteka [JOK

®da30Bble IEPEXOBI

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




Hroro no pazgeny

24

Paznen 4. JIEKTPOJAUHAMUKA

but6mmoreka [IOK
4.1 DUeKTpOCTaTHK 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKU TOK. TOKH B 12 bubnuorexa [IOK
' pa3IUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanMeHnoBaHue pa3esioB U TeM undposbie
Ne ni/m P Konrtpoabnbsie IIpakTnueckmue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcesbl
Paznen 1. JIEKTPOIUHAMUKA
11 MarauTHoe nosie. DJIeKTpOMarHuTHas 1 1 3 bu6muoreka [IOK
’ WH KIS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHnuyeckue U 3JeKTPOMArHUTHbIE 9 1 bubnmoreka [JOK
) KoJIcOaH s https://m.edsoo.ru/7f41¢97¢c
29 MexaHU4YECKHE U DIEKTPOMArHUTHbBIE 5 1 bu6muoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
2. 1
3 Onruia 0 3 https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCHUTEJIBHOCTH

11 OCHOBBI CIEUATIBHON TEOpUH 4 1 bubnuoTexa [{OK
) OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubmuorexa [{OK
4.1 DJeMeHTHl KBAHTOBOM ONTHUKHU 6 hitps://m.cdsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 but6mmoreka [IOK




https://m.edsoo.ru/7f41c97c¢

4.3

ATOMHOE SApO

but6mmoreka [IOK
https://m.edsoo.ru/7f41¢c97c¢

Hroro no pazneny

15

Paznea S. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmrorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOILIEE TIOBTOPEHUE

6.1 Ob6o06maroriee MOBTOPEHUE 4 ngj;gf:g;gﬁ% 41697c
Hroro no pazneny 4
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







IHOYPOYHOE INTAHUPOBAHUE

10 KUIIACC
KoanuectBo 4acon DJIeKTPOHHbIE

Ne Hara nugposeie

Tema ypoka Konrpoasusie IIpakTuueckue
n/n Bcero u3ydyeHusi ~ oOpa3oBaTeJIbHbIE

padoThbI padoThI
pecypcsbl
®dusuka — HayKa O PUPOJE.
e PHpOA bubmuorexa [{OK

Hay4Hble MeTOIbI TIO3HAHUS
OKPY’KaIOIIero Mupa

https://m.edsoo.ru/ff0c32e2

Posb u MecTo uznku B

) (dbopMUPOBAHUN COBPEMEHHOM | bubnmoreka [JOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ESITEIbHOCTH JIOIEH
MexaHn4ecKkoe ABUKEHHUE.

3 OTHOCHUTEILHOCTh MEXAaHUYECKOTO 1 bubnuorexa [{OK
nBwxenus. [lepemenmenue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHUE

4 PaBHOMEpHOE NpsAMONIMHETHOE | bu6nuoreka [IOK
JIBIDKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOIMHEWHOE | bubnmoreka [JOK
JIBIKCHHE https://m.edsoo.ru/ff0c372¢

6 CBoOonHOe majeHne. Y CKopeHue | bubmmoreka [JOK
CBOOOIHOTO IMaJICHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuHeliHoe IBMXEHUE.

7 JIBM>KeHHE MaTepUaIbHON TOYKHU 110 1 bubmmorera LOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHn oTHOCUTENBbHOCTH [ anmumes. 1 but6mmoreka [IOK




HMuepunanpHbple CUCTEMBI OTCUYETA.
IIepseb1it 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuina. [Ipuninun

9 cynepno3uimu cuil. Bropoii 3akon bubmorexa [TOK
. https://m.edsoo.ru/ff0c3be8
HproToHa U1t MarepuanbHON TOUKH

10 Tpetwnii 3akoH HeroToHa 114 bubmuoteka [JOK
MaTepUAIIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUpHOTO TsroteHus. Cuma

11 TsbkecTu. IlepBas kocMuueckas bubmmorera LOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6muoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. KoadpuumeHT tpenus.

13 Cuna ZEHpOTHBHeI?H(I:I npu I[BI/I}P;(eHI/II/I bubmorexa [JOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WU ra3e
IloctynarenbHOE U BpalareabHoe

14 JBUKECHHE a0COTIOTHO TBEPIOTO TEa. bubnmoreka [JOK
MowmenTt cuibl. [1nedo cuiibl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bu6muoreka [IOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE IBUKEHHE
PaboTta 1 MOIIIHOCTH CHITBI.

16 Kunetnueckas s3Heprust MarepuaabHON bu6nuorexa [IOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUU

17 [ToTeHnmanbHast HEPTHSL. but6mmoreka [IOK




[TorenumanbpHasi S3HEPTUs YIPYToO
ne(OpMUPOBAHHON TIPYKHUHBI.
[MorennmansHas sHEprys TeNa BOIU3N
MOBEPXHOCTU 3EMITH

https://m.edsoo.ru/ff0c461a

18

[ToTeHIMambHBIC W HETIOTCHITUAIBHBIC
cuibl. CBsI3b pabOTHI
HEIIOTCHIIUAJbHBIX CHUJI C UBMCHCHUEM
MEXaHU4ECKOU SHECPTrrUUu CUCTCMEI TCII.
3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPTUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBs3U pabOTHI CUITHI C
N3MEHEHUEM MEeXaHUYEeCKOU OHCPIrun
TeJa Ha IPUMEPE PACTHKCHUS
PE3UHOBOTO KI'yTa

20

KoHnTposnbHast pabota mo teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHECHUS B MEXaHHKE)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. ubdysus

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBHKECHUS U
B3aMMOJCHCTBHUS YaCTHII BEIISCTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
1 TBEPJIBIX TEI

23

Macca monekyin. KonnuectBo
BemiecTBa. [locrossHHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTrypa
u e€ usMmepenue. Illkana remneparyp




Lenscus

Wneansusiii raz 8 MKT. OcHoBHOE

bubnunorexa [IOK

25 ypaBuenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMrepaTypa Kak Mepa
2 CpeaHel KHHETUYECKON SHEPTUU bu6muoreka [IOK
JBU>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneipona
27 3akoH /lanbToHa. ["'a30BbIe 3aKOHBI
JlaGopaTtopHnas pabota
)3 «HccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamH COCTOSHUS
pa3peKeHHOTO Ta3ay
29 W3ompoueccel B HAEaIBHOM Ia3e U ux bubmuoteka [JOK
rpadudyecKoe MpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3MeHeHus. KonmuectBo bubmuorexa [{OK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrUsl OTHOATOMHOTO UJI€ATBHOTO
rasa
31 Bunael Tenonepenaun bubnnorexa LHOK
https://m.edsoo.ru/ff0c5¢c36
VaenbHas TEIIOEMKOCTD BEILIECTBA.
32 KonunuecTBo Tennotel npu bubmmorera IHOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauadbaTHelil mpoiecc
3 [IepBblil 3aKOH TEPMOAMHAMUKH U €TI0 bu6nuorexa [IOK
IIPUMEHEHUE K U30IIpOoLeccam https://m.edsoo.ru/ff0cSefc
34 HeobpaTtumocTh mporieccoB B bubnuorexa [{OK




npuponae. Bropoii 3akoH
TCPMOAUHAMHUKN

https://m.edsoo.ru/ff0c6230

[Tpunun nevicteus u K11 Tenosoit

bubnunorexa [IOK

35
MAaIIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
17 DKOJIOTHYECKUE TTPOOTIEMBI
TEIUIOPHEPTETUKU
o O6o6maromuii ypok «MoekymsipHas bubnmoreka [JOK
¢buzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KontponsHas pabora o Teme
39 «MonexynsipHas ¢puznuka. OCHOBBI bubnmorera LHOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKH
40 [TapooOpa3oBaHre U KOHIEHCAIIUSA. bu6muoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAs M OTHOCUTEbHAS
41 BJIQXKHOCTh BO3Ayxa. HacelleHHbIH bubmmorera IHOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramimueckue u
4 amop¢HbIe Tera. AHU30TPOIHUS bubnmoreka [JOK
CBOMCTB KpucTauioB. Kuakue https://m.edsoo.ru/ff0c65£0
Kkpuctayyibl. CoBpeMEHHbIE MaTepHAaIb
[MnaBneHue U KpUCTAIUTH3AIIHS.
43 VnenbHas TEmioTa MIaBICHUs Bubmmorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
but6mmoreka [IOK
44 Y 0
PABHCHHE TEMIOBOTO Dananca https://m.edsoo.ru/ff0c6820
45 DneKTpu3aius Tei. DIEKTPUIeCKUi bu6muoreka [IOK

3apsn. JlBa BUaa 3JIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bce




3apsI0B

[IpoBOIHMKH, TUDTIEKTPUKH U

46 MMOJYIIPOBOTHUKH. 3aKOH COXpPaHESHUS bubmmorexa LIOK
YHpOBOA ) p https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. TouedHblii dIIeKTpUUECKUI bubnnorexa LHOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsiz
Hanpssk€HHOCTB 3IEKTPUYECKOTO
43 nosist. [IpuHuun cynepro3uuuu bu6muoreka [IOK
NEKTPUYECKUX TOJIeH. JInHumn https://m.edsoo.ru/ff0c6df2
HaIpsKEHHOCTH
Pabota cun 3eKTpoCTaTHIECKOTO
49 noxud. [lorennuan. PasHocTh bubmmorexa [OK
) Hat. https://m.edsoo.ru/ff0c6f00
[IOTEHIIMATI0OB
ITpoBOHUKY U TUDIEKTPUKH B
50 3.]'IpeK OCTaTUIECKOM HT(;)IJ)'IG bubmmorexa LOK
R ' https://m.edsoo.ru/ff0c7018
JvanekTpudeckas IpOHUIIAEMOCTb
bubnunorexa [IOK
51 OaexTpoéMrocTh. KoHmeHncaro
p ! p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MIOCKOTO
52 KOHJeHcaTopa. DHEPTrHs 3apsHKESHHOTO bubmmorexa LOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGoparopHas paborta "U3mepenune
AEKTPOEMKOCTH KOHeHcaTopa"
[IpuHIMIT IEWCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMHUPOBATBHOTO

anmnapara, CTpyHHOI0 IIpUHTEpa.
DnexTpocTaTHUecKasl 3allnTa.




3a3eMIIeHHE DIIEKTPOTPUOOPOB

55

DNEKTPUUECKUN TOK, YCIOBUS €TI0
cymiectBoBaHus. [[oCTOSHHBIN TOK.
Cuna toka. Hanpspkenue.
Conportusnenue. 3akon Oma aJist
ydacTKa [enu

56

[MocnenoBarenbHOE, ApaLUIEIbHOE,
CMEIIIaHHOE COCTMHEHHE
MPOBOTHUKOB. JIabopaTopHas padota
«M3y4eHne cMenIaHHOTO COCTUHCHUS
PE3UCTOPOB

0.5

bubnunorexa [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTta 1 MOIITHOCTB AIEKTPUIECKOTO
Toka. 3akoH Jlxoymnsa-Jlenna

bubnunorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11t MOJTHOM (3aMKHYTO)
anekTpuueckoil uenu. Koporkoe
3ambikanue. JlabopaTopHas padora
«M3mepenne D/1C nuctounuka Toka u
€ro BHYTPEHHETO COIPOTUBIICHUS»

0.5

bubnunorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHblil ypok. KonTponbHas
pabora o Teme "DnekTpoauHamMuka /
Bcepoccuiickast mpoBepouHas pabota

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O06o0maromuii ypok
«QnexTpoanHamMuKkay / Beepoccuiickas
npoBepoyHasi pabora

but6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTpOHHAs! TPOBOAMMOCTH TBEPIBIX
METaJUIOB. 3aBHCUMOCTh
COTIPOTHUBIICHUS METAJIJIOB OT
Temneparypsl. CBEpXIIPOBOAMMOCTh




DJIEKTPUYECKUN TOK B BaKyyMe.

62 . 1
CBoiicTBa 3JEKTPOHHBIX TYYKOB
[TomynpoBOAHUKY, UX COOCTBEHHAS U

63 IIpUMECHas MPOBOAUMOCTb. CBOICTBA | bubnmoreka [JOK
p—n-nepexoxa. [lomynpoBogHuKOBBIE https://m.edsoo.ru/ff0c84ae
npuOopbI
DNEKTPUUECKHIA TOK B paCTBOpPaX H

64 pacriaBax 3JIEKTPOJIUTOB. | bubnmoreka [JOK
DJIEKTPOJUTHYECKAS AUCCOIALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTpONIn3
DNEKTPUUECKUN TOK B rasax.

65 CamMocCTosTeIbHBIN U 1 bubmuorexa [{OK
HECAMOCTOSATENIbHBIN pa3psa. MoiHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpudeckue Npudopsl U

66 YCTPOMCTBA U UX NMPAKTUYECKOE | bubmuoteka [JOK
npuMeHeHue. [IpaBuna TEXHUKU https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH
KontponsHast padora o teme

67 «Qnekrpocraruka. [locTosHHBII | bubmuoteka [JOK
3JIEKTPUYECKUM TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

68 PesepBHeIil ypok. O000IarOmuiA ypok 1 bu6muoreka [IOK

o temaM 10 kitacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJMYECTBO YACOB I10
I[TPOIT'PAMME

68




11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
[
JI:;_H Tema ypoxka Beero Koutpoabubie IIpakTuyeckue f::;?ennﬁ :)I;Il()bal;z?;fenbnme
padoThI padoThbI pecypenI
[TocTostHHBIE MATHUTHI U UX

| B3auMoJiciicTBHE. MarHuTHOE II0JIe. | Bbu6nmuoreka [IOK
Bektop MarHuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHON MHIIYKIIUU
MarauTHO€E 1oJie MPOBOIHUKA C

) TokoM. OnbIT DpcTena. | bubnmoreka [JOK
B3anmopeicTere npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas pabora «M3yuenue | 1 bubnuoreka [JOK
MAarHUTHOTO IO/ KaTYIIKUA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBMe MarHUTHOTO MOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuiia Amriepa.

4 JlaboparopHnas pabora | | bubnnorexka HOK
«HccnenoBanue nerucTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleicTBMe MarHUTHOTO MOJISI Ha

5 JBIDKYIYIOCS 3apsDKEHHYIO YaCTHILY. | bubnnorexka HOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJyieKTpoMarHuTHas HHAyKuus. [Totok

6 BEKTOpa MarHuTHOW uHAYKMu. IJC 1

WHIYKIWU. 3aKOH AJIEKTPOMAarHUTHOMN




unnykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue sBICHUS
ANIEKTPOMArHUTHOM WHITYKIIHN

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SBIEHUE
camouHAyKIuu. 3J1C caMOMHIyKIIUU.
DHeprusi MarHUTHOTO MOJIsl KATYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE oJie

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U UX
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJBUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs NI€Yb

10

O6o06maromuit ypok «MarautHoe
II0JIC. SHCKTPOMaI‘HI/ITHaH HWHIOYKIOUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas padoTa mo teme
«MarsuTHoOE MnoJe.
DneKTpOMarHuTHast UHIYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKIE
KoJneOanus. ['apMoHnyeckue
KoJieOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
IIpeBpaienue 3aepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHnas pabota
«HccrnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KojieOaHmii Tpy3a Ha
HUTH OT JUTMHBI HUTH U MacChl TPy3a»

14

KoneGarenbubliii koHTYp. CBOOOIHBIE

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cb820




SJICKTPOMAarHuTHBIC KoJIcOaHHS B
nacajibHOM K0JIe0aTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKUMU U
SJICKTPOMArHuTHbIMHA KoJIEOAHUSIMU

15

®opmyna TomcoHa. 3akoH
COXPAaHEHHUS SHEPTUU B UJICATBHOM
Kos1e0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarnmx
KoJieOaHusAX. BeIHYKIeHHBIE
MeXxaHHJecKue Koynebanus. Pe3oHanc.
BriHYXI€HHBIC 2JIEKTPOMArHUTHBIC
KoJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CuHyCOMAATBHBIN
MepeMEeHHbIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JeicTByIOIIee 3HAYCHUE CUIIBI TOKA U
HAIpsOKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdhopmarop. [IponsBoactso,
nepeaayda u moTpedIeHue
AJIEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHE IEKTPUYECKOTO 3BOHKA,
reHepaTopa epeEMEHHOT0 TOKa,
JIMHUH 3JIeKTponepenady

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKUE PUCKU TIPU
MIPOU3BOJICTBE AIIEKTPOIHEPTUH.
Kynbrypa ucnonp3oBanus
SIIEKTPOIHEPTUH B IOBCETHEBHOM
KHU3HU




MexaHn4ecKre BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopoctsb

bu6mmoreka [IOK

21 pacupoCTpaHEHHUs U JJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U TPOJOJIbHBIE BOJIHBI

” 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubnnorexka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTpPOMarHUTHBIE BOJIHBI, UX

23 CBOMCTBA U CKOpOCTh. [IIkana bubmorexa [IOK

https://m.edsoo.ru/ff0ccfe0

AIEKTPOMArHUTHBIX BOJIH
[IpuHIUIBI paInOCBA3U U

24 TeyeBuAeHus. Pa3Burue cpeacTs
cBs3u. Paguonokanus

25 Konrponsnas pabdora «Konebanus u bubnuoreka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpoCTpaHEHHE

26 CBETa B OJTHOPOJHOM Cpejie. bubnuorexa [JOK
Toyeunslii ICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS

27 cera. [locTpoenne n3odpaxeHui B bubmorexa [TOK

https://m.edsoo.ru/ff0cd4e0

IJIOCKOM 3epKajie
IIpenomnenue ceera. IlonHoe

)3 BHYTpEHHee oTpakeHue. [IpenenpHblii bubmmoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHUS

29 JlaGopatopnas pabora «M3mepenue bubnuoreka [JOK
IOKA3aTells MPEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a

30 JIunsel. [TocTpoenue n3o0paxeHuil B bubnuorexa [JOK




nuH3e. Popmylia TOHKOM JIMH3BI.
YBenuueHue JINH3bI

https://m.edsoo.ru/ff0cddle

JlaboparopHnast pabota

31 «Hccnenosanue cBOUCTB
M300pakKeHUH B JTMH3AX)
Hucnepcus cBera. ClI0KHBIN COCTaB
0 6enoro csera. LIer. JlaboparopHas
pabora «HabmroaeHue aucnepcun
CBETa»
3 Wutepdepennus ceera. Audpakius bubnuoreka [JOK
cBeta. [ludpakinuonnas pemerka https://m.edsoo.ru/ff0ced22
14 [TonepedyHOCTh CBETOBBIX BOJIH. bubnnorexka HOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
15 OnTruueckue MpuOOPHI M YCTPOUCTBA U
yCIIOBUS UX 0€301acCHOr0 MPUMEHEHHUS
I'paHUIIBI TPUMEHUMOCTH
36 KJ1laccuueckor Mexanuku. [loctymnaret bubnmoreka [JOK
CIIELIMaIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTH.
37 3amenieHne BpEeMEHH U COKpalleHUe bubmmorexa [OK
P P https://m.edsoo.ru/ff0ctad2
JUTUHBI
DHEpPrusi ¥ UMITYJIbC PEIATUBUCTCKOMN
38 yacTuibl. CBA3b MAcChl C JHEPTUEN U bubmmorexa IOK
' P https://m.edsoo.ru/ff0cfc68
UMITYJTECOM. DHEPTHsI TOKOS
Kontponbnas padota «Onrtuka.
. bubmunorexa [JOK
39 OCHOBBI crienMaiIbHON TEOPUU

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ff0cf610




®otonsl. Dopmyna [Inanka. Dueprus

bu6mmoreka [IOK

40
U UMITYJIbC OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIICIOBAHNE Eub 10K
HOINOTEKA
41 otod(dexra. O A.T.
porospdexr TIPITHL https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHs! poroddhdexra. YpaBHEeHUE
42 QﬁHmTegHa Ji)l(b(l)OTOB(I)g)eKTa buommorexa LHOK
a ) https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» ¢potodrddexra
Hasnenue ceera. Onbitsl [1. H.
43 JlebGeneBa. XuMuueckoe AEHCTBUE bubmmorexa IOK
ACBA. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnueckue ycTpoiicTBa u
MPaKTHUYECKOE MPUMEHEHHUE:
44
¢dboTosrneMeHT, GOoTOAATUHK,
CONTHEYHas OaTapesi, CBETOIUOT
45 Pemenne 3agau mo Teme «DJI€MEHTBI bubnuorexa [JOK
KBAaHTOBOU OIITHUKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITEL
46 Pezepdopaa o paccesHuo o-4actu bubmorexa [JOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHas MoJ€eIb aTOMa
Bbubnuoreka [IOK
47 I1 b
OCTYNATRL Hopa https://m.edsoo.ru/ff0d0afa
WNznydyenne u nornomeHue GOTOHOB
48 I I/I};Iq€ eX0/1e aTOMEIlH co H(()li“o OBHS buGnnorexa LIOK
P pexol . g P https://m.edsoo.ru/ff0d0afa
SHEPTHUH Ha Ipyroi. Buasl criekTpoB
BomnHoBrIe cBoMicTBa YacTUI. BoiHEBI
N N bu6mmoreka [IOK
49 ne bpoiust. KopnyckynsipHO-BOJIHOBOM

nyanu3Mm. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHY>XACHHOC U3JTYUYCHUC

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna mo onpeneneHnio cocTaBa

PaaOaKTUBHOI'O U3JTYYCHUA

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(a-, 6era-, ramma-
n3iydeHus. BiausHue
pPasavoOaKTUBHOCTH Ha KUBBIE
OpPTraHHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacnai.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usinydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSA3U HYKJIOHOB B sI/Ipe.
Snepubie peakuuu. AnepHsii
peakrop. [IpobGrembl, MepCIEKTUBHI,
AKOJIOTMUECKHUE aCIEKTHI SACPHOU
SHEPIreTUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTUllbl. OTKpBITHE
MO3UTpOoHA. MeToIbI HAOMIOACHUS U
pPErucTpaluu JIEMEHTAPHBIX YaCTHII.
Kpyrblii cton «@yHaaMeHTalbHbIE
B3auMOIEeNUCTBU. EMMHCTBO
(bu3nyecKoil KapTUHBI MUPA»

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

55

3TaHBI paSBI/ITI/ISI aCTPOHOMI/II/I.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4EeHUE acCTpOHOMUU. Brn
3BE3mHOTO HEOA. Co3BEe3 s, APKHE
3BE3MIBI, IIJIAHETHI, UX BUINMOC
nekenne. CoJIHEYHAsI cucTeMa




56

Comune. ConHeyHas akTUBHOCTD.
Ncrounuk sneprun CoiHLa U 3BE37

57

3BE3AbI, UX OCHOBHBIC
XapaKTepUCTUKU. 3BE3/bI INIABHON
MOCJIEZIOBATENbHOCTU. BHYTpeHHee
cTtpoeHnue 38€371. CoBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKICHUU U
sBomonuu ConHila v 3B€371

58

Mueunsiit [1yte — Hama ["anakTuka.
ITonoxxenue n nBuxenne CoiHIla B
lNanaktuke. ['anaktuku. YEpHbIE TBIPHI
B AApax rajlakTuk

59

Bcenennas. Paz6eranue rajakTuk.
Teopus boinbiioro B3pbiBa.
PennkToBoe uznydeHue.
Meraranaktuka

60

Hepemennsie mpo6ieMbl aCTPOHOMUUT

61

KonTpomnbHas padota «I1eMeHTHI
aCTPOHOMMU U aCTPOPUIUKI»

62

O6o06maromuii ypok. Pois dusnku u
aCTPOHOMHUHU B HIKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON B
ATUYECKOH cdepax AesTeTbHOCTH
YyelIoBEKa

63

O6o0maromuii ypok. Pois u mecto
(bY3UKH U ACTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpPa

64

O6o06maromuit ypox. Posib




(dbuzuvecKoit Teopuu B HOPMUPOBAHUHT
NpeJCTaBICHUN 0 (PU3NIECKOM
KapTHHE MHpa

O6o0maromuii ypok. Mecto
(hU3UIECKOI KapTUHBI MUPa B 00IIEM

65 PSAy COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX IIPEJICTABICHUNA O TPUPOLE

66 PezepBHbIil ypok. MarHuTHOE TOJIE. 1
DneKTpOMarHuTHas HHAYKLUS
Pesepubiitl ypok. OnTuka. OCHOBBI

67 CHeluaIbHON TeOpun 1
OTHOCUTEIbHOCTH
Pesepuniii ypok. KBanToBas pusuka.

68 3HehIZeHTH};I::Tp0H0MHH u * 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMOBI

10 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 0opa3oBaHus

10.1

JleMOHCTpUpOBaT, Ha TpUMEpPaX polb W MeCcTo (PU3UKH B
(hOpMHUpPOBaHUKM COBPEMEHHOW HAyYHON KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

Jmonen

10.2

VY4YuTBHIBaTh TPAHUIIBI IPUMEHEHUS! U3yYCHHBIX (PU3NYECKUX MOJEIeH:
MaTepuaibHas TOYKAa, MHEpIHUalbHas CUCTeMa OTCuéTa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIN I'a3; MOJCIINA CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYECUHBINM OJJICKTPUYECKUU 3apsiii — IPU PELICHUU

buznuecKkux 3aaa4d

10.3

Pacno3naBath (usnueckue sBiieHUs (IPOLECCH) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOpUuU
CTPOCHHUSI BEUIECTBA M  JJEKTPOJUHAMHMKH: PABHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHUE, CBOOOJHOE MaJcHUE
TeJl, IBUXXEHUE II0 OKPYKHOCTH, WHEpLHs, B3aUMOJCHUCTBUE TEIl,
muddys3us, OpOYHOBCKOE MABM)KEHHE, CTPOEHHE IHKHIKOCTEH U
TBEPABIX  TeJ, M3MEHEeHHe o00BhEMa Tenm TpU  HarpeBaHUH
(oxJaxkeHnu), TEIJOBOE paBHOBECHE, HCIapeHue, KOHJEHCAalUs,
IJIABJICHUE, KPUCTAUIM3alus, KHUIIEHUE, BIIAXXHOCTH  BO31yXa,
IIOBBILICHUE JABJICHUS ra3a IIPU €ro HarpEBaHUM B 3aKPBITOM COCYJE,
CBSI3b MEXAYy IapaMeTpaMu COCTOSIHHS Ta3a B M30IPOLECcCax;

AJIEKTPU3ALUS TEN, B3aUMOICHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHOIb3ys (U3HuecKue
BEJIMYMHBI: KOOpPAMHATA, MyTh, IEPEMEIIECHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJIbC Tejla, KHHETUYECKass DHEprus,
MOTEHLIMAJIbHAs JHEprusi, MeXaHudeckas pabdoTa, MexaHHYecKas
MOIIHOCTb; TP OMUCAHUH MPABUILHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCTIOJBb3yEeMBIX BEIMYMH, MX O0003HAUYEHHS W EIMHUIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOLINE JAHHYIO (PM3UYECKYIO BEIMYUHY C APYTUMH

BCJIIMYNHaAMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEII M TEIJIOBEIC




SBIICHUS, UCHONB3YyS (U3MUECKHE BEIWYUHBL: JaBJICHHE Trasa,
TeMIIepaTypa, CpeAHss KHHETHYECKas »JHEPIrUs XaoTHYECKOIo
JNBW)KEHUS MOJIEKYJ, CpPEIHEKBAJAPATHUYHAS CKOPOCTh MOJIEKYII,
KOJMYECTBO  TEIJIOTHI, BHYTPEHHsS OHHeprus, pabota rasa,
KO3((UIIMEHT TOJEe3HOr0 JEHCTBUS TEIUIOBOTO JIBUTaTeNs; IpHU
OMUCAaHUU MPaBUIIHLHO TPaKTOBATh du3nyeckuii CMBICIT
UCIIOb3YEMbIX BEJIMYMH, UX OOO3HAUEHHS M EIUHULbI, HAXOAWUTh
(bopMyIIbl, CBS3BIBAIOIINE TaHHYIO (PU3MUECKYIO BEIUUYHHY C IPYTUMU

BCIIMYHUHAM

10.6

OnuceiBaTh H3y4yeHHbIE JJEKTPUUECKHWE CBOWCTBAa BeELIECTBA U
ANEKTPUYECKUE  SIBIICHUs  (MPOIECCHl), HCHONB3ysd  (u3udeckue
BEJINYUHBI: ANEKTPUUECKUN  3apsf, ANEKTPUYECKOE  MOJIeE,
HAnpsDKEHHOCTh  TMOJIA, TMOTEHIWaN, Pa3HOCTh IOTEHIMAJOB; MPHU
OMHCAaHUU MPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOJIb3yEeMbIX
BEeNIMYMH, WX OOO3HAYCHHS W CJWHUIBI;, YyKa3biBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAHHYIO (PU3MYECKYI0 BEJIWYMHY C JAPYTUMHU

BCJIMYNHaAMU

10.7

aHAIM3UPOBaTh (U3UYECKUE TMPOLECChl U  SIBICHHUS, HCIOJb3Ys
(u3UYecKre 3aKOHBI M MPUHIIUITBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akonbl HproTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOU JHEpIUH,
3aKOH COXpaHEHMsI UMITYJIbCa, IPUHLUI CYNEPHO3ULUH CHUJI, TPUHLIUIT
paBHOIIpaBUs HHEPUUAIBHBIX CHCTEM OTCUETa; MOJEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b
CpPEIHEH KHHETUYECKOM SHEPruu TEIUIOBOIO [BMKEHUS MOJEKYN C
aOCONIOTHON TeMImepaTypoil, MEPBBI 3aKOH TEPMOIUHAMUKH;, 3aKOH
COXpaHEHUsl DJIEKTPUYECKOro 3apsaa, 3akoH KyioHa; npu 3TOM
pasnuyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BbIpQ)KEHUE U yCJIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MPHUHLUIBI JCHCTBHS MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3IuyaTh YCIOBUS MX 0O€30MacHOTO

HCIIOJIb30BaHHUA B HOBC@I[HCBHOﬁ KU3HU

10.9

BrimmonuaTe 9KCHCPUMCHTHI 110 UCCJIICJOBAHUTO (1)1/131/111601(1/1)( SIBJICHUU U
MIPOIIECCOB C UCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHI; TIPU
sToM (dopmyaupoBaTh MpobiaeMy (3amady) W THUIOTE3y Y4eOHOTO
OKCIIEPUMEHTa,  coOMpaTh  YCTAHOBKY M3  MPEJI0KEHHOTO

000py0BaHus, IPOBOAUTH OIBIT U (POPMYTUPOBATH BHIBOIBI

10.10

OCYH.[GCTBHHTB OpsAMBIC W KOCBCHHBIC HU3MCPCHUA (bI/IBI/I‘ICCKI/IX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUs U




HCIIOJIB30BaTh N3BCCTHBIC METOJbI OLICHKN HOI‘pGH.IHOCTCﬁ I/I3M€peHI/If/'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (QU3NYCCKUMHU BEIHYUHAMHU C
WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHHIA; MpPHU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pe3ydbTaThl IOJYYEHHOW 3aBHUCHMOCTH
(bMBUYECKUX BEIMYMH B BHJIE TaOIUIl U TpadHUKOB, eIaTh BHIBOJBI 11O

pe3yibTaTaM UCCICIO0BaAHUA

10.12

CobOmomaTe mpaBmiia 0O€30MAacHOTO  Tpylda TMPHU  MPOBEICHUU
UCCIIEIOBAaHU B  paMKax y4yeOHOro OSKCIEepHUMEHTa, Yy4eOHO-
MCCIIEIOBATENILCKOW U TPOEKTHOW AEATENBHOCTU C HCIOJIb30BAHUEM

WM3MEPHUTEIIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBaHUS

10.13

Pemate pacuérHble 3aa4M ¢ SIBHO 3aJaHHOM (PU3MUYECKOW MOJENBIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMsl  3aJadd  BbIOMpaThb  (U3UYECKYIO MOJENb, BBIICIATh
¢usnueckue BETUUUHBI U (POPMYIbI, HEOOXOIUMBIE Ui €€ peIieHHs,
MPOBOJUTH PACUYETHI M OLEHUBATH PEATbHOCTD IOJYY€HHOTO 3HAUYECHUS

(hU3UYECKON BETMYUHBI

10.14

Pemarp ~ kauecTBeHHBIE  3aJauu: BBICTpaWBaTh  JIOTUYECKU
HEMPOTUBOPEUYUBYIO LIETIOUKY PACCYKIEHHUI C OMOpON Ha U3yueHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (I)I/ISI/I‘-IGCKI/IG SIBJICHUA

10.15

Hcnonp3oBaTh mpu  pelmieHud  y4eOHBIX 3alad  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUH JUISI TIOHMCKA, CTPYKTYPUPOBAHUS,
MHTEpPHpETallMd M IPEJCTaBICHUs Y4eOHOM W Hay4HO-TIOMYJISPHOMN
nH(pOpMAaLIUY, TMOJYYEHHON U3 Pa3IWYHBIX HUCTOYHHKOB; KPUTHUYECKH

aHAJIM3UPOBATH MOIYyYaeMyl0 HH(OPMALIHIO

10.16

[IpuBoauTh MpHUMEpHl BKJIaJa POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY)KAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHH

10.17

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOMN
KHU3HH 7151 o0ecTieyeHns: 0€301MacHOCTH MpU 0OpaleH!H ¢ MpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJI COXPAaHCHMs 3I0POBbS H

cOOJTI0ICHNUST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY’KAOIICH cpefie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IMYHBIX COIIMAIBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TpPYNIbl, palMOHAIBHO  paclpeiesiarh
00SI3aHHOCTH U IUIAHUPOBATh JESATEIHHOCTh B HECTAHJAAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIEHHMBATh BKJIAJl KaXXJOTO M3 YYAaCTHHKOB

TPYIIIBI B pelIEHHEe paccMaTpUBaeMoil MpoOieMbl




11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero o01mero 00pa3oBaHus

11.1

JleMOHCTpHpOBaTh Ha TMpUMepax polb U MeCTo (HU3UKH B
(hOpMHUpPOBaHMKM COBPEMEHHOW HAy4yHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHOUN TEXHUKH U TEXHOJIOTHUH, B MPAKTUYECKON AEATEITbHOCTH

JO/IeH, IIETTOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

Y4uThIBaTh TPaHULBl IPUMEHEHHSI U3YUYEHHBIX (DPU3MUECKUX MOJIEICH:
TOYEYHBIN AIEKTPUUECKUN 3apsf, siAepHast MOJEIb aTOMa, HyKJIOHHAs

MOJIeJIb AaTOMHOT'O Siipa MPH peleHNH (Pru3nIecKux 3aaa4y

11.3

Pacrio3naBate (usmueckue sBIeHUS (MPOIECCH) U OOBACHATH WX HA
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3MKU:
ANIEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JIencTBus TOKa, B3aHUMOJCHCTBIE Mar"HuTOB,
ANEKTPOMArHUTHAsT WHAYKIHSA, JCHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM U MABWXKYIIMHICS 3apsl, 3JEKTPOMarHUTHbHIE
KojeOaHusT W BOJIHBI, TPSMOJIMHEHHOE pacHpOCTpaHEHUE CBeTa,
OTpaXeHHEe,  TpeloMieHHe,  uHTepdepeHuus,  audpakuus U
MOJIIpU3allvsl CBETa, AMCIEPCHUS CBeTa, (OTONEKTpUIeckuii ddext
(boTtoadexr), cBeTOBOEC IaBIEHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHas W  HCKYCCTBEHHas

PaauOaKTUBHOCTD

11.4

OnuceiBaTh M3y4YEHHBIE CBOMCTBa  BellecTBa  (AJIEKTPUUECKHE,
MarHuTHBIE, ONITUYECKUE, SJIEKTPUUECKYIO MPOBOJAUMOCTD Pa3IHUHBIX
Cpeln) MW DJIEKTPOMArHUTHBIC SABJICHUS (MPOLECCHI), HUCIONb3Ys
¢busznyeckue BENWYMHBI:  JJEKTPUUECKUH  3apsal, cuila  TOKa,
AJIEKTPUUYECKOE  HAMpPSDKEHHE,  AJIEKTPHUUECKOE  CONPOTHUBIICHHE,
pasHocTh moteHuumanoB, D/IC, pabora Toka, MHAYKIHS MarHUTHOTO
nmons, cuiaa Awmmnepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTYILKH,
SHEPrusl AJIEKTPUYECKOT0 M MAarHUTHOTO MOJeH, Mepuoj U dYacTtoTa
KosneOaHuil B KoJeOaTelbHOM KOHTYpE, 3apsl M CHJIa TOKa B TpoIlecce
rapMOHMYECKUX AIIEKTPOMAarHUTHBIX  KOJIeOaHMH, ¢dokycHoe
paccTosiHMe W ONTHUYecKas CWJIa JHMH3bI;, MPU OMHCAHUU MPABHIBHO
TpakToBaTb (U3NYECKUH CMBICT HUCHOJB3YEMBIX BEIMYMH, HUX
00O3HAUeHUs W €IUHMIbI, YKa3blBaTh (HOPMYJIbI, CBSI3BIBAIOLINE

JTaHHYIO (PU3HUECKYIO BETMUMHY C IPYTUMHU BETUUMHAMHU




11.5

OnuceiBaTh U3y4EHHBIE KBAHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
¢u3nyecKkue BETMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JTMHA
BOJHBI W 4YacTOTa CBETa, SHEPruss U HUMOyIbc (OTOHA, MEpUOL
rmojypacnajaa, »SHEprus CBSI3M AaTOMHBIX sAep; IPU ONUCAHUH
MPaBUIBHO TPAKTOBATh (PU3UYECKUI CMBICT HCIIOIh3YEMbIX BEITUYHH,
ux 0003HAYCHMS] W EIUHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE
JNaHHYI0 (PU3UYECKYIO0 BETUYMHY C JPYTUMU BEIMUYUHAMHU, BEIYUCIIATD

3HauYeHHUE (PU3NYECKON BETUUNHBI

11.6

AHnanu3upoBath (U3NYECKHE MPOLECChl M  SBICHUS, HCIONb3YS
¢usznyeckue 3aKOHbBI M OpuUHOUOBL:  3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO W MapajUIeIbHOTO COEAUHEHUsI MPOBOJIHUKOB,
3akoH JDxoyns — JleHua, 3aKOH 3JE€KTPOMAarHUTHOM MHAYKUUH, 3aKOH
MPSMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ TPEJIOMJIEHUA  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpAaHEHHS DHEPTUU, 3aKOH COXpaHEHUs
MMIIyJIbCAa, 3aKOH COXPAHEHHsS DJIJIEKTPUUYECKOrO 3apsnia, 3aKOH
COXpAaHEHUsI  MaccoBOro 4ucia, nocrynatel  bopa, 3akoH
paaMOaKTUBHOTO pacmaja; MOpd O3TOM pa3inyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTeMAaTHYEeCKOE BBIPAKCHUE U YCIOBUS

(TpaHuIIBI, 001aCTH) TPUMEHHUMOCTH

11.7

OHpe[[eJISITB HAIpaBJICHUC BCKTOpAa HWHAYKIUU MArHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIbI AMriepa v cuiibl JIopeHna

11.8

CTpOI/ITB 1 OIIKMChIBATb I/I306pa)K€HI/IC, co31aBacMoO€  INIJIIOCKHM

3€pKajioM, TOHKOW JIMH301

11.9

BBITOTHATE SKCIIEPUMEHTSHI 110 HCCIIEAOBAHNIO (GPU3NYECKUX SBICHUH U
MPOLIECCOB C HUCIOJIb30BAaHNEM TPSAMBIX M KOCBEHHBIX W3MEPEHHH; MpH
3ToM (GopMyIHpOBaTh MpodiaeMy (3a1ady) M THUIOTE3y Y4eOHOTO
SKCHEpUMEHTa,  CcOoOMpaTb  YCTaHOBKY U3  TIPEAJIOKECHHOTO

00opynoBaHus, MPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBObI

11.10

OcyiecTBiaTh TMpsIMbIE W KOCBEHHBIE M3MEPEHHS (PHU3UUIECKHIX
BEJIMUMH; MpPHU 3TOM BBIOMpPATh ONTHUMAJbHBIA CHOCOO H3MEpeHUs M

HCIIOJIb30BaTh U3BECTHBIC METOJbI OLICHKHN l'IOl"p@H.IHOCTeI\/'I HSMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH C UCIOJIb30BAHUEM
NpPSAMBIX ~ M3MEPEHUH; IMpU ITOM KOHCTPYMpPOBATh YCTAHOBKY,
¢buKcupoBaTh Ppe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NUYECKUX
BEJIMYMH B BUJE TaOIMIl U TpaUKOB, J1eaTh BEIBOJBI 110 pe3yibTaTaM

ucciacagoBaHus

11.12

CoOmtomate mpaBmia 0Oe30macHOro Tpyna TpU  MPOBEICHUHU




UCCIIEIOBAaHUN B paMKax Y4eOHOro »HKCIepUMEHTa, Y4eOHO-
UCCIEA0BATENbCKON U IPOEKTHOM AEATEIbHOCTH C MCIOJb30BAaHUEM

HM3MEPUTEIBHBIX YCTPONUCTB U J1a00PaTOPHOTO 000PYI0OBAHUS

11.13

Pemate pacuérHble 3aa4Ml ¢ SBHO 3aJaHHOM (pU3MUYECKOW MOJENBIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMsl  3aJadd  BbIOMpaThb  (U3UYECKYI0 MOJENb, BBIICIATh
¢u3nueckre BETUUUHBI U (POPMYIbI, HEOOXOIUMBIE Ui €€ peIieHHs,
MIPOBOJUTH PACUYETHI U OLEHUBATH PEATBHOCTD IOJYyYEHHOTO 3HAUYECHUS

(hbU3UYECKON BETMYUHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpaWBaTh  JIOTUYECKU
HENPOTUBOPEUYUBYIO LIETIOUKY PACCYKIEHHUI C OMOpON Ha U3yueHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/IG SIBJICHUA

11.15

Hcnonp3oBaTh mpu  pelleHud  y4eOHBIX 3alad  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUH JUIsL TIOMCKA, CTPYKTYPUPOBAHUS,
MHTEpPHpETallMd M MPEJCTaBICHUs y4eOHOM W HAay4HO-TIOMYJISPHOMN
uH(pOpMaLIUY, MOJYYEHHON U3 Pa3WYHBIX UCTOYHHKOB; KPUTHUYECKH

aHAJIM3UPOBATH MOIYYaeMyl0 HH(OPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MAalINH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inuyarh YCIOBHS KX 0€30MmacHOr0 HMCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBoAMTH TIpUMEpPBI BKJIAJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonb30BaTh TeOpeTHYECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOM
KU3HM 11 oOecrieueHns 0€30macHOCTH Ipu OOpaIieHuH ¢ MpuoopaMu
U TEXHUYECKUMH YCTPOWCTBAMHU, MJII COXPAHEHHsI 3I0pPOBbSI H

COOIOICHHUSI HOPM SKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpefie

11.19

PaGotath B rpymnme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ paboTy  TPYNIbI,  paIlMOHAIBHO  PACHpPENeNsTh
O0SI3aHHOCTM M IUIAHUPOBATh JIEATENBHOCTh B  HECTAHIAPTHBIX
CUTyalUsAX, aJCKBATHO OLIEHUBAThb BKJIAJ KaXXI0ro M3 YYaCTHUKOB

IPYIIIBI B PELICHUE paccMaTpUBAEMOil TPOoOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KITACC

Kon
pa3neia

Kox npoBepsiemoro
3JieMeHTa

IIpoBepsieMbIe Y1€eMEHTHI COAePKAHUS

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHW A

1.1

®uzuka — Hayka o npupoae. Hayunbie
METO/bl MO3HAHMS OKpYXkarolero Mmupa. Posb
JKCIIEpPUMEHTa MW TEOpUUM B  IpoIecce

MO3HAHUS TPUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2

MognenupoBanue (pu3nyecKux SBICHUH U
npoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHBI U TeopuH. ['paHuIBl TPUMEHUMOCTH
buznyecKkux 3aKOHOB. [IpuHnmn
coorBeTcTBUs. Ponmb u Mecto (Qu3MKU B
hopmMupoBaHUHN COBPEMEHHOW  Hay4HOU
KapTUHBI Mupa, B MIPAaKTUYECKOU

NEeITEIbHOCTH JTI0IEH

MEXAHUKA

###HPar#KITHEMATHUKA

2.1.1

MexaHn4decKkoe IBHKCHUE. OTHOCHTEIBLHOCTh
MEXaHNYCCKOT'O ABHXKCHUS. Cucrema orcuéra.

Tpaexropus

2.1

Ilepemenienue, CKOpOCTh (CpeAHssi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepHabHOW TOYKH, UX MPOEKIMH HA OCH
CUCTEMBI KOOpJUHAT. Crnoxenue

IIEPEMELICHUN U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MPAMOJIMHEHHOE JIBU>KEHUE. I'padpuxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHUS, IIyTH u NEpEMEIICHUS

MaTepHaHBHOﬁ TOYKH OT BpCMCHHA




CBoOoaHoe majienne. Y CKopeHrue CBOOOTHOTO

HaacHus

KpuBonuneiinoe paBwxkeHue. PaBHOMepHOe
JNBWKEHWE  MarepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHAas
CKOpOCTb. [Tepuon u 4acToTa.

[{eHTpOCTpEMUTEIIEHOE YCKOPEHHE

Texnuueckue yCTpOMCTBA: CIIUJIOMETD,
IBYOKCHHE CHApsAIOB, LENHBIE W PEMEHHBIE

nepenadn

[IpakTuueckue paboTshl. N3mepenue
MTIHOBEHHOU CKOpOCTH. Hccnenosanune
COOTHOIICHUSI MEXY MyTSIMHU, MPONICHHBIMU
TEJIOM  3a  IIOCJIEIOBATEIbHBIE  PaBHBIE
MPOMEXYTKH BPEMEHHU MPU PABHOYCKOPECHHOM
JBW)KEHUN C Ha4YaJlbHOM CKOPOCTBHIO, PaBHOM
Hy0. V3ydeHne NBUKEHHUs MIapUKa B BA3KOU
KUIAKOCTU.  [3ydyeHme  JBWKEHUsA  Telna,

OpOLIEHHOTO TOPU30HTAIBHO

2.2

#iHPari## IMHAMUKA

2.2.1

[Tpunimn OTHOCHUTEJILHOCTHU I'annnes.
IlepBbii 3akoH Hsrorona. MHuepruanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cynepno3uiuu

CHJI

223

Bropoii 3akoH HproroHa mius MarepuanbHOU
TOYKM B HHEPUHMAIBHOW CHCTEME OTCUYETA
(MCO). Tpermit 3akon HerooTtoHa s

MaTCpHAJIbHBIX TOUCK

22.4

3aKOH BCEMHUPHOTO TATOTeHHs. Cuia TAKECTH.

IlepBas kocMHuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHuUs

CKOJIBXXCHUA u CHJIa TPCHUMA IIOKO.

Koaddumnment tpenns. Cuna conmpoTUBICHHS




IIpr ABVXXCHUU TEJIa B dKUAKOCTH HUJIN I'a3€

2.2.7

HOCTYHaTeJ'II)HOC 1 BpallaTCJIbHOC JIBUKXCHHC

abCoMOTHO TBEPJOTO Tena

2.2.8

MOMEHT CHJIbI OTHOCUTENIBHO OCHU BpAallleHHUS.
[Inevo cuiibl. YCa0BUA paBHOBECUS TBEPIOIO
tena B UCO

229

TexHuyeckue  yCTpPOMCTBA:  IOJAILUMITHUKY,

ABHUXKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTuueckue padoTel. 3yueHnue ABUIKEHUS
Opycka TI0 HAKJIOHHOW IIJIOCKOCTH  TOJ
NEUCTBUEM HECKOJNLKUX cuil. HcciemoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX
B JAepopMupyemMoil MNpyXHMHE U PE3UHOBOM
oOpasne, OT BEJIWYHMHBI HUX JAchOpMaIIHH.
HccnenoBanue ycnoBuid paBHOBECHUS TBEPIOTO

TEJIa, UMCIOIICTO OCh BpalllCHUA

23

##Pari##3AKOHDBI COXPAHEHIM B MEXAHUKE

Nmnynbc maTepuaabHOM TOYKH, CHUCTEMBI

2.3.1 MaTepUajabHBIX ToueK. WMIynbc cuiabl U
M3MEHEHUE UMITyJIbCca TeJla
35 3akoH coxpa"HeHus wumnyiasca B HCO.
o PeaktuBHOE NBHXKEHUE
233 PaGora cuibt
234 MOomHOCTb CHUJITBI
35 Kunernueckas sHeprus MaTrepuaibHON TOYKH.
o Teopema 0 KHHETUYECKOW dSHEPIUU
[TorenumaneHass sHeprud. [loreHumanpHas
)36 SHEPTH yIIpyro nedopmupoBaHHOM
o npyxkunbl. [loTeHImanbHash JHEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHumanpHple M HENOTEHIMAIbHBIE CHIIBIL.
537 CBsi3b  pa0OTHl HEMOTCHIUATBHBIX CHI C

N3MCHCHUEM MEXaHHYeCKOM SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHuueckue yCTpOWCTBA: JABUIKEHHE PaKeT,
o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3yyeHue CBsI3U
5310 CKOpPOCTEM Teln Mpu HEyopyrom yzaape.

HccnenoBanne CBsi3u  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHMIECKOM OHEPIruu TCiia

MOJIEKYJIAPHA S ©®U3NKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU

3.1.1

OcHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPHH. BbpoyHoBckoe
nskenue. Juddysusa. Xapakrep IBHKEHUS U

B3aMMOJIEMCTBHUS YaCTHUI] BEIECTBA

Mogenu CTpoeHMsI Ta30B, KUIKOCTEH W
TBEPABIX Ten W  OOBSCHEHHUE  CBOMCTB

BEIECTBA HAa OCHOBE ITUX MOJENEH

Macca wMonekyn. KonudecTtBo —BemecTsa.

[TocTostnHass ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u €€

u3Mmepenue. [llkana remneparyp Llenscust

Monens  uMaeanpbHOrO  rasa. OcHoBHOE
ypaBHECHHE MOJICKYJISIPHO-KHHETHIECKOI

TCOpUU NACAIIBHOT'O Ira3a

AOGcomoTHas TeMIeparypa Kak Mepa cpeaHei
KMHETHUYECKOW SHEPIMM TEIUIOBOIO JBMXKEHUS

yactul rasza. [llkana remneparyp Kenbuna

VpaBuenue Knanelipona — Menzgeneesa.

3akoH [lampToHa

I"azoBbIe 3akoHBI. M30mpo1iecchl B Ua€aTbHOM
ra3¢ C IIOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA:

n30TepMa, U30X0pa, n30oapa

TexHuueckue YCTpOICTBA: TEPMOMETD,

O6apomerp




3.1.10

[Ipaktuueckue pabotel. M3MepeHue wmacchl
BO3JyXa B KilaccHOM komHate. VccnenoBanue
3aBHCHUMOCTH MEX]y apaMeTpaMH COCTOSTHHS

pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonuHamuueckass cucrema. BHyTpeHHsS
JHEPrusi TEPMOJUHAMMYECKOHM CHUCTEMBI H

CcnocoObl €€ U3MEHEHUS

322

KonngectBo Temnotsl u pabora. BHyTpeHHss

OHEPIUA OAHOATOMHOI'O NACAJIBHOI'O Ira3a

323

Buael Temmonepenauu: TEMIONPOBOMHOCTD,
KOHBEKILIMs, U3NydeHHE. TeroéMKOCTh Tena.
VneapHas TEIIOEMKOCTH BellecTBa. Pacuér

KOJMYCCTBA TCIJIOTHI IIPHU TCILJIOIIEpEaauC

324

[TepBoIii 3aK0H TepMoauHamMuku. [Ipumenenue
IIEPBOTO 3aKOHa TEPMOJAUHAMUKU K
u3onporneccam. ['paduueckas uHTEpHIpeTaIUs

paboTsI raza

3.2.5

TemmoBsle mamumHbl. [IpuHUUMNBL  KECTBHS
TEIIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTHHU
B TemwIoBbIX MammHaX. KoaddumueHt
nonesnoro  geiictBus  (mamee —  KILJ)

teroBoil mammubl. [{ukn Kapuo u ero KI1J{

3.2.6

Bropoit 3aKOH TEPMOAVHAMUKH.
HeoOpatumocTs mporeccoB B MPHPOJE.
TenuoBble JIBUTaTEIIN. OKOJIOTu4ecKHe

pOOJIEMBI TETIJIO3HEPTETUKH

3.2.7

TexHunueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBOA

XOJIOAWJIBHHUK, KOHIUITHOHED

3.2.8

[TpakTuyeckue padbotsl. 3MepeHue yaeabHOH

TEIUIOEMKOCTH

33

#HPari## AT PEIATHBIE COCTOSHMA BEIHLIECBA. ®A30BbIE

ITEPEXO/IbI




3.3.1

[TapoobpazoBanue u koHAeHcarus. Vcnapenue
u KUIICHUE. VnenbHas TEII0Ta
napooOpazoBaHusi. 3aBUCUMOCTh TeMITEPaTypbl

KHUIICHHUA OT JaBJICHUA

332

AOcomoTHAS M OTHOCHTENbHAS BIIAXKHOCTh

Bo3ayxa. HaceienHnsiit map

333

Tépnoe TEJIO. Kpucrannnueckue u
amophHble Tena. AHHU3ZOTPONHS CBOWCTB
KpPHUCTAJIJIOB. Kunxue KpHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHalIbl

334

IInaBneHue wu KpucTaIM3aUMs. Y AeJIbHAs

TertoTa maBneHus. Cyoaumanus

3.35

YpaBHEHHE TEIIOBOTO OalaHca

3.3.6

TexHuyeckue yCTpPOWCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUH
IIOJIy4YEHUSI COBPEMEHHBIX MAaTe€pHalOB, B TOM

YHUCJIC HAHOMATEPHAJI0B, U HAHOTCXHOJIOTUHN

3.3.7

[IpakTnueckue paboTHL. N3mepenne

BJIAYKHOCTH BO3/yXa

SJIEKTPOAMMTHAMUKA

4.1

###Par#H##IJIEKTPOCTATUKA

4.1.1

DnexTpuzanys Ten. JeKTpuueckuil 3apsa. JBa

BUA SJICKTPUYCCKUX 3aps110B

[IpoBoaHUKH, IHADIIEKTPUKUA Hu

MOJIYTIPOBOTHUKH

4.1.3

3aKOH COXpaHEHHUS DIIEKTPUIECKOTO 3apsiia

4.1.4

B3aunmoneiicteue 3apsanoB. 3akoH Kymnona

DJIEKTPUYECKOE novie. Hanpspok€aHocTh
3JIEKTPUYECKOTO OJIA. [TpunaMn
cyneprno3unuu. JIuHMM  HanpsHKEHHOCTH

QJICKTPHUYICCKOTO I10JIA

PabGota cun  ANEKTPOCTATUYECKOTO  MOJIS.

ITorenmnuan. PasHOCTE TOTEHITNAIOB

HpOBOIIHI/IKI/I U JUSJICKTPUKU B MOCTOSAHHOM




anekTpudeckoM — mosie.  Jludnmektpuueckas

IIPOHUIIAEMOCTD
ONEeKTPOEMKOCTD. Konpnencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJZIEHCaTopa.
OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHuyeckue  yCTPOWCTBA:  HJIEKTPOCKOIL,
nr AJEKTPOMETP, DJIEKTPOCTATHYECKash 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTEP
4110 [IpakTnueckue paboTHL. N3mepenne

BHGKTpOéMKOCTI/I KOHACHCATOpa

4.2

HHHPar###IIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CYHICCTBOBAaHUA IIOCTOSAHHOI'O

4.2.1 AJIEKTPUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [I0CTOSIHHBIN TOK
422 Hanpspokenne. 3akon Oma 17151 yyacTka Lenu
423 DNEeKTPUYECKOE COMPOTUBIICHUE. Y IENbHOE
o COTIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuiesbHoe,
o CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenna
4.2.6 MOoUIHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBwkymas cuna (manee — J/C) u
427 BHYTpPEHHEE COIMPOTHBIIEHUE UCTOYHUKA TOKa.
o 3akon Oma ;s TONMHOW — (3aMKHYTOH)
aieKTpudeckon nenu. Kopotkoe 3ambpikaHne
DeKTpoHHAas MIPOBOJMMOCTH TBEPABIX
408 METAJIJIOB.  3aBUCUMOCTb  COIPOTHUBIICHMUS
o METaJJIOB oT TEeMIIEPaTypBhI.
CBepxnpoBOIUMOCTb
420 OnexTpuueckuid TOK B Bakyyme. CBoiicTBa

SJICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBoganku. CoOCTBEHHAS U TPUMECHAS
MPOBOJIUMOCTh TOJYIPOBOJIHUKOB. CBOWCTBA

p-n nepexona. [lonynpoBogHIKOBBIE TPUOOPHI

4.2.11

OJIEKTPUYECKU  TOK B DJIEKTPOJIMTAX.
DNeKTpoNuTHIECKas JUCCOLAIUS.

DJIEKTPOJIN3

4.2.12

DJIEKTPUYECKUI TOK B raszax.
CaMOCTOATENPHBIE M HECAMOCTOSTEIbHBIN
pazpsa. PaznuyHble TUNBI CaMOCTOSITEILHOTO

paspsana. Moinnus. [Inazma

4.2.13

Texnuueckue YCTpOMCTBA: aMIiepmerp,
BOJIBTMETP,  pPEOCTAaT, HMCTOYHHKM  TOKa,
JJIEKTPOHATPEBATEIIbHBIC npudopHI,
JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTUBIICHUS, BAKYYMHBIU JU0J,
TEPMHUCTOPBI U (boTope3nucTopsl,

HOHYHpOBOHHHKOBBIﬁ JUO0a, raJIbBaHHUKaA

4.2.14

[TpakTuueckue paboTHI. Nzyuenue
CMEIIaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenne DOJIC HCTOYHMKA TOKa M €ro
BHYTpPEHHEro cornpoTtuBieHus. HaOmronenue

AIIEKTPOJIH3a

11 KIIACC

Kon Koanposepsiemoro
pasaena 3JIeMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHNS

4

SJIEKTPOAMMTHAMUKA

##HPartHH#MAT'HUTHOE I10JIE. OJIEKTPOMATI'HUTHAA MHAYKIA

43.1

IlocrostHHBIE Mar"HuThl. B3anmmMmoneiicTsue

IIOCTOSHHBIX MarHmuToB

4.3

4.3.2

MarnutHoe 1osie. Bekrtop MarHuTHOM
uaaykuuu.  lIpuHnmnm — cynepnosnnmn.
Jluann wmarHuTHOM wMHAykuuu. Kapruna

JIMHUM ~ MarHATHOM  WHAYKUHUM  TIOJIS




IIOCTOSHHBIX MarHuToB

MarautHoe 1OJ€ NPOBOJHHMKA C TOKOM.
KapTuHa JIMHUH 1011 AJMHHOTO NPSMOTO

IMPOBOAHMKA W 3aMKHYTOI'O KOJBLEBOI'O

433 MIPOBOJIHUKA, KAaTyUIKU C TOKOM. OmbIT
Opcrena. BzanmoieiicTBre MPOBOJHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOyJIb U HallpaBJIEHNE
Cuna Jlopenua, e€ MOyJIb U HaIIpaBJICHHE.
JIBrokeHue  3apsDKEHHOM — YacTHIbl B
433 OIHOPOJHOM MArHMTHOM mone. PaGora
cunel JlopeHua
436 SIBiIeHUE ANEKTPOMArHUTHON UHIYKIIUHI
437 [Torok BeKTOpa MAarHUTHOM MHIAYKLIUU
O/1C nnaykuuu. 3aKOoH 3JIEKTPOMarHUTHOM
4.3.8 unnyknun dapanes
BuxpeBoe anexkrpuueckoe mone. IJIC
WHIYKIMA B TPOBOJHHUKE, JABUXKYILIEMCS
4.3.9 MOCTYMATeIbHO B OJJHOPOJHOM MarHUTHOM
oJjie
4.3.10 [IpaBuno Jlenua
NunykTuBHOCTH. SIBIEHME CAMOMHIYKIUH.
4.3.11 OJ1C caMOMHAYKIIMU
DHeprusi MarHuTHOTO TMOJsi KaTYIIKH C
43.12
TOKOM
43.13 DNEeKTPOMAarHUTHOE TI0JIe
TexHuueckue  yCTpOWCTBA:  MOCTOSTHHBIE
MAarHHUTEI, AJIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOBUTATETb, YCKOPHTEIH
AJIEMEHTAPHBIX YaCTUI, UHAYKIIMOHHAS T1€Yb
[IpakTuueckue paboThL. N3yuenue
4315 MarHuTHOTO TIOJII KATyIIKH C TOKOM.

I/ICCJIC,Z[OBaHI/Ie HGI\/'ICTBI/ISI IHOCTOAHHOI'O

MarHuTa Ha paMmKy ¢ TokoMm. MccienoBanue




SIBJICHUS SHGKTpOMaFHHTHOfI HHAYKIOUH

KOJIEBAHMA 1 BOJIHBI

5.1

##HPar#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

KoneOarensHass cucrema. CBOOOIHBIE
Konebanusa. ['apMoHHMuUecKkue KojaeOaHus.
[lepmon, wacrora, amrumTyna u ¢dasza

KoJieOaHuit

IIpyxuHHBIM MasTHUK. MaTeMaTu4ecKuiut

MassTHHUK

5.1.3

YpaBHEHHE TapMOHMYECKHX KOJIEOAHMIA.
Kunematnueckoe u JTMHAMHYECKOE

OIHCaHKE KOJIeOaTEILHOIO JBHXCHUA

[Ipespamenue SHEPIrUU npu
rapMoHu4eckux  kojebaHusx.  CBsa3b
aAMILIATY /b KosieOaHui HCXOHOU
BEJIMYMHBI C aMIUIMTyJaMHU KoJieObaHuil e

CKOPOCTH U YCKOpPEHUs

Konebarenbupiit  koHTyp.  CBOOOIHBIC
AIIEKTPOMAarHUTHBIE KoneOaHus B
UAeaJbHOM  KOJICOATEIbHOM  KOHTYpe.
AHanorus MeXIy MEXaHHYECKHMH U
AJIEKTPOMArHUTHBIMU KOJICOaHUSIMU.

®opmyna Tomcona

3aKOH COXpaHEHUS! PHEPIMH B HUJCATBHOM

Kose0aTeTbHOM KOHTYpE

BriHyX1eHHbIE MEXaHMYECKUE KOJeOaHusl.
Pesonanc. Pe3onancnas KpHuBasl.
Beinyx1eHHBIE JIEKTPOMAarHUTHbIE

KOJICOaHUS.

Ilepemennbii  TOK.  CHHYycOMJAIbHBIN

MEPEMEHHBIN TOK.

MontHocTh MEPEMEHHOTO TOKA.
AMIIIUTYHOE U JAEUCTBYIOLIEE 3HAUYECHUE

CHJIBI TOKA W HaIIPSAXKCHUA




5.1.10

Tpancdhopmatop. [IpousBoacTBo, nepeaava
U TMOTpeOJeHNuEe 3JIEKTPUUECKOW SHEprum.
DKOJIOTHYECKHe PUCKU MPU MPOU3BOICTBE
JIEKTPUYECKON JHEPIUH. Kynbrypa
UCIOJIb30BaHUS AIIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicmorpad,
ANEKTPHICCKHH 3BOHOK, JIMHUN

QJICKTpOoIepcaavd

5.1.12

[Mpaktnueckne pabotel. HccnemoBanue
3aBUCHMOCTH IEpHoJa MajblX KosieOaHui
rpy3a Ha HUTH OT JJIMHBl HUTH W MacChl
rpy3a. UccrnenoBanue nepeMeHHOro Toka B
[ENU U3 TIOCIEeIOBATEIIBHO COCIMHEHHBIX

KOHJICHCATOPa, KaTYIIKA U PE3UCTOPa

5.2

#HHPar#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHuueckue BOJIHBKI, ycCJioBuA
pacnpoctpanenus. Ilepuon.  CkopocTb
pacmpocTpaHeHUs W JJIMHA  BOJIHEL

[Tonepeynsie ¥ MPOIOIBbHBIE BOTHBI

522

###Par### nrepbepennius u audpakimst

MCXaHHMYCCKHX BOJIH

523

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

BricoTa ToHa. TemOp 3ByKa

524

DJIEKTPOMarHuTHbIE  BOJIHBL. Y CJIOBUSA
I/IS.queHI/ISI Z-)HCKTpOMaI‘HI/ITHLIX BOJIH.
B3anmuas opuentanust BektopoB E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BaKyyMe

525

CBoiicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MPEIOMJICHUE, MOJSIpH3anus,
mudpakuus, wuHTepdepenuus. CropocTb

OJICKTPOMAarduTHBIX BOJIH

5.2.6

[Mxana DIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHNE 3IIEKTPOMArHUTHBIX BOJIH B

TEXHHUKE U OBITY




5.2.7

[IpuHIIMTIBI PagUOCBA3M W TEJICBUACHUA.
Pannonokanus. DNEeKTpOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH Cpeibl

52.8

TexHHYecKkrne yCTpPOMCTBA: MY3bIKaJbHbIC
HHCTPYMEHTHI, YAbTPa3ByKOBast
TUAarHOCTHKa B TEXHUKE M MEIHIIMHE,
pazap, paluONPUEMHUK, TEJIEBU30D,

anTeHHa, Tenedon, CBU-neup

53

#HPar#OIITUKA

5.3.1

[IpsiMmonuHeitHOEe pacnpoCTpaHEHUE CBETa

B OJIHOPOJIHOM cpene. Jlyu cBeTa

532

OtpaxkeHre cBeTa. 3aKOHBl OTPAXKEHUS
ceera. [loctpoeHne n300pakeHH B TUIOCKOM

3epKaiie

533

[Ipenomnenne cBera. 3akOHBI MPETOMIICHHUS
cBeTa. AOGCOIOTHBIH MOKa3aTenb

IMPECIOMIICHUA

534

[TormHoe BHYTPEHHEE OTpaKEHUE.
IIpenenbHblll yros MOJTHOTO BHYTPEHHEIO

OTpakKeHUS

535

Hucnepcusi  cBera. CHoXHBIA  COCTaB

oenoro cBera. L{Bet

53.6

Cobuparoniue ¥ pacCewBAIONINE JIMH3BI.
Tonkass nuH3a. DOKYyCHOE paACCTOSIHUE U
OIITUYECKas cuiia TOHKOU JIMH3BI.
[TocTpoenue n300pakeHNi B COOMPAIOITUX
U pacceuBaroUMx JuH3ax. Popmyna
TOHKOI JWH3BL. YBEIWYEHHE, IaBacMoOe

JIMH30U

5.3.7

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKOM

OIITUKH

53.8

WNurtepdepentiuss cBera.  KorepeHTHBIE
HCTOYHHUKH. Vcemosus HaAOIIOECHUS
MaKCUMYyMOB Hu MUHUMYMOB B

UHTEPPEPEHIIMOHHON KapTUHE OT JABYX




CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakuus  ceera.  udpakuroHHas

pemérka. YcnoBue HaOMIOACHHS TJIABHBIX

5.3.9 MaKCUMYMOB npu aJeHUuN
MOHOXPOMATHYECKOTO cBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY
5.3.10 [Tonspuzanus ceera
TexHHUeckne yCTpOICTBA: OYKH, JIyla,
doToanmapar, NPOSKIMOHHBIA ammapar,
53.11 MHKPOCKOTI, TEJIECKOT, BOJIOKOHHAS
OMNTHKA, TG paKIMOHHAS pemeéTka,
MOJIIPOU T
[IpakTnueckue paboTEHL. Nsmepenue
5312 nokasarenis npenomieHus. MccienoBanue

CBOMCTB  HW300paX€HW B  JIMH3AX.

Hab6mronenue qucnepcun ceeta

DJIEMEHTHI CITIELIMAJIbHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

['panuupl TPUMEHUMOCTH KIIACCUYECKOU
MEXaHUKH. ITocrynatsr TEOpHUU
OTHOCHUTEJIbHOCTH: MHBAapHUAHTHOCTh
MOAYJd CKOpPOCTH CBC€TAa B BaAKYYMC,

MPUHIIMI OTHOCUTEILHOCTH DUHILITEHHA

6.2

OTHOCHUTENILHOCTD OOIHOBPEMCHHOCTH.
3aMeI[JIeHI/I€ BpEMCHHU W  COKpaIllICHUC

TUINHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOHOM YaCTHITbI

6.4

CBsi3p Macchl C 2HEpPrUEH M HMITYJIbCOM
CBOOOJTHOM 4YacTHIIBL. ODHEPrusi IOKOs

CBOOOIHON Y4aCTULIBI

KBAHTOBAA ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®otonbl. Popmyina Ilnanka cBsa3u sHEPrUn
dboToHAa C e€ro 4acToTOW. ODHEpPrusi u

UMIYNbC (OTOHA




OTtkpeiTHE U HccaeaoBanue Gortodddekra.
Omeritet - A CroneroBa.  3aKkoHbI

dboTtorddekra

YpaBHeHue OUHIITEHA TUIA
dorordpdekra. «Kpacnas TpaHuIa»

dboTorddekra

7.1.4

JaBnenne cBera. OnwiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOEe IeHCTBUE CBETA

TexHuveckne ycTpoucTBa: (POTORIEMEHT,
¢doromaTuuK, COJIHEYHas Oarapes,

CBETOIHO/I

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma Tomcona. OnbITE
Pezepdopaa mo uccieoBaHUI0 CTPOCHUS

aroma. [IimanerapHas Mozenb aroma

7.2.2

ITocTynatsl bopa. N3nyyenue u
norjoueHue  (HOTOHOB TMpH  HEpexoje
aTOMa C OJHOIO YpPOBHS DSHEPIMHU Ha
npyroi. Buapl ciektpoB. CIEKTp ypOBHEM

JHEPrUM aToMa BOJOPOAa

7.2.3

BomnHoBBEIE cBoMcTBa 4acThll. BOJHBI nO¢
bpoiins. KopnyckynsipHo-BOJIHOBO#
nyanu3Mm. Jludpakius dIEKTPOHOB Ha

KpHUCTaJIax

7.2.4

CrionTanHoOe H BBIHY)XXICHHOC H3JIYUCHHUC.

Y CTpoHCTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHnYecKkrne yCTpONCTBA: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOII), Ja3ep, KBaHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnueckue  pabotel.  HalGmromeHue

JINHENYATOT O CIIEKTpa

7.3

ATOMHOE APO

7.3.1

Metoabl HaOMIONEHHST W PETUCTpAIUU

SJICEMCHTAPHBIX YaCTUI]




7.3.2

OTKpbITHE  PAAMOAKTUBHOCTH.  OMNBITHI
Pesepdopna mo ompeneneHuio cocraBa
paguoakTUBHOrO  m3iydyeHus. CBoKcTBa
anb(a-, Oeta-, raMMa-u3nydeHus. BrusHue

PaauOaKTUBHOCTH HaA JKHWBBIC OPraHU3MBbI

7.3.3

OTKpbITHE  OPOTOHA U HEUTpPOHA.
Hyxnonnass monmens sigpa ['eiizenbepra —
NBanenko. 3apsan siapa. MaccoBoe 4HCIIO

sapa. M3oTonsl

7.3.4

Anbda-pacnan. DNEeKTPOHHBIH u
MTO3UTPOHHBIN OeTa-pacna. IMamma-
U3JTy4YeHUE. 3aKOH  paJAMOAKTHBHOTO

pacmaja

7.3.5

DOHepruss CBA3M HYKJIOHOB B  sipe.

Snepubie cuinbl. Jledekt Maccol sipa

7.3.6

Snepubie peakuuu. JleneHue u CUHTE3

saaep

7.3.7

SAnepHbiii peakrop. TepmosinepHbIil
cuHre3. [IpoGiemMbl UM  NEPCHEKTHBBI
AIEPHOM  DHEPreTUKU. OKOJIOTMUYECKUE

aCTEKThI IEPHOMN SHEPIeTUKH

7.3.8

DneMmeHTapHble  4YacTulbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOJICUCTBUS

7.3.9

TexHuueckne  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibcoHa, SAEpHBIM peakTop,

aroMHas OomOa

7.3.10

[Ipaktuueckue pabotel. ccnemoBanue

TPEKOB YaCTHI] (mo TOTOBBIM

dhoTorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro Heba. CozBe3mus, spKue

3BE3/bI, INTAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

Conueunas cucreMa. IlmaHeTsl 3eMHOI




I'pYIIIbI. IInaHEeTBI-TUTaHTHI u ux
CIIYTHUKH, KAPJIHUKOBLIC IUIAHCTHI. Maijsle

Tena CoTHEYHOH CUCTEMBI

8.3

Connne, ¢otochepa wu  armocdepa.

CoHeuHas akTHBHOCTD

8.4

Ncrounuk sHeprun ConHua 1 3B€371

8.5

3BE3AbI, MX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBETUMOCTb, paauyc, TeMIieparypa,
150:¢ B3aUMOCBSI3b. Juarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETHUMOCTBY.
3BE3bI  IJIABHOH  IOCIENOBATEIBLHOCTH.
3aBUCUMOCTh «MacCa — CBETHMOCTBLY IS

3Bé3I[ IJIaBHOM noCiaca0BaTCIIbHOCTHU

8.6

#H##Par###BHyTpeHHee CTpoeHuEe 3BE3.
COBpeMeHHBIG npeaACTaBJICHUA 0
npoucxoxaeHnn u spomouuu ConHua u

3BE31. DTanbl )KU3HU 3BE3I

8.7

Mneunsii  Ilyre — Hama T'anakrtuka.
CnupanbHas CTPYKTypa lanaktuku,
pacnpeneneHue 3BE31, Tra3a W IBUIM.
Ilonoxxeane wu naBmxkenue CoiHIa B
lanaktuke. Ilmockass wu  cdepuueckas

HOJICUCTEMBI I alakTUKH

8.8

Tuner ramakTuk. PaguorasakTMkh U

KBazapbl. YEpHBIE ABIPHI B sAPaX TAIAKTUK

8.9

Bcenennas.  Pacmmupenune  BceeneHHOM.
3akon XaO6ma. PaszOeranue ranakTHK.
Bospact u pamuyc BcenenHo#, Teopus
Bonbmioro B3peiBa. Mogenbs  «ropsiuen

Bcenennoiy. PenukroBoe usnyuenue

8.10

MacmtabHast ~ cTpyktypa  Bcenennoil.
Meraranaktuka. Hepeménubie mpoOaeMbl

aCTPOHOMHHU




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

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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