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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpOBHS Ha YPOBHE CpPEIHEro OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepanbHOl pabouel MporpaMMbl BOCIHTAHHUS U
KOHIIETIIIMM TpenoAaBaHus yueOHoro mpenMera «Pusnka» B 00pa3oBaTEIbHbBIX
Opra’u3anusax Pocculickon denepauuy, peaNn3yIOIIUX OCHOBHBIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3MKEe HaAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHbl Mupa oOyvarommxcs 10-11 xmaccoB mpu
oOydyeHuu ux ¢usrke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESATEIbHOCTHOTO
noaxonaa. Ilporpamma no ¢usuke coorBercTByer TpeboBaHusM PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METaNpeIMETHBIM pE3yJIbTaTaM
OoOydeHHMs, a TaKXK€ YYHMTHIBAET HEOOXOJUMOCTh peajM3allid MEKIPEIMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIEC LIENM WM3Y4YEHMs] (PU3UKKU HA YPOBHE CPEIHEr0 OOILEro
00pa3oBaHus, IJIAHUPYEMBIE PE3YJIbTAaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmke BKIIOYAET:

e IUIAaHUPYEMBIE PE3yJbTaThl OCBOECHHUS Kypca (hU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEeHHUS,;

e cozaepxaHue yueOHoro npeaMera «duzukay mo rogam o0ydeHus.

®du3rka Kak Hayka O HauOojee OOMMX 3aKOHAX MPUPOIbI, BHICTYIAs B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LkonbHBIN Kypc GU3UKK — CHCTEMOOOPa3yIOITUA
JUI €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOIbKY (DU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB U SIBJIEHUM, HM3y4aeMbIX XUMUEH, OHOJIOrueH,
buzmdeckor reorpadueit UM actpoHomuei. lcmonb3oBaHME W aKTUBHOE
npUMeHEeHHe (U3MYECKUX 3HAHUM  ONpenenseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cdepe HOHEPreTUKd, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHs] HOBBIX MAaTe€pHaOB C 3aJaHHBIMH CBOMCTBAMU U JIPYIHX.
W3yuyeHue (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHpPOBAHHE YMEHHM MNPUMEHSTH
Hay4HbIA METOJI IO3HAHUS MPU BBITIOJHEHUU UMH Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBYy kypca ¢Gu3uMKM I YpOBHS CpelHEro oodmero oOpa3oBaHUs
NOJIOKEH PAJ UACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIIMIBL €0
OCTPOECHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEepPIIEHHBIM, OH COJIEPKUT MAaTepHaN U3 BCEX pa3/iesioB (M3MKU, BKIIOYAET KaK
BOMNPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beIUHEH BOKpYr (Qusnueckux Teopui. Beaymum B Kypce sIBIsSETCS
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pWH, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuszanusi mpenanonaraeT HUCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TTPOOIEMaMH.

Hoes  npuxnaownoti  nanpasnennocmu. Kypc ¢Gu3uku — mpeamnonaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
V3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpP)KAaHMsSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpPbI€ CBSI3aHBI C PAa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke OOCYXICHUSs
po0JIeM paIrMOHAIBHOTO MIPUPOIOTIOIB30BAHUS M IKOJIOTUYECKON 0€30MacHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBaHus SBISOTCA Guznueckue Teopuu ((popmMupoBaHHE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHHUS PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
NPUMEHHUMOCTH TEOpHUMl, ISl ONHCAaHWUA ECTECTBEHHO-HAYYHBIX SBICHUN H
MIPOLIECCOR).

CHCTeMHO-IEITeIbHOCTHRIN MOAX0 B Kypce (PU3MKH peaiu3yercs MPexKJie
BCEro 3a CUET OpPraHu3aluy SKCIEPUMEHTANBHON JAESITEIbHOCTH O00Yy4aroluIuXxcs.
Jlnst  6a3oBoro ypoBHS Kypca (U3UKH — OTO HCIOJIb30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB U JTAOOpPAaTOPHBIX PpadoT,
KOTOpBIE B Mporpamme no ¢usnke oObeAMHEHBI B OOMIMN CIUCOK YYEHHYECKHUX
MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM MepevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
0o0pa3oBaTeIbHOTO IMpolecca HCXOAsd U3 OCOOCHHOCTEW IJIAHUPOBAaHUS U
ocHamieHus kaOunera ¢usuku. Ilpu »>TOM oOecreunBaeTcss OBIIAJCHUE
OOyJarOIIMMUCS YMEHHUSIMU MPOBOJIUTH KOCBEHHBIE W3MEPEHUS, MCCIEIOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEpPKE
MPENJIOKEHHBIX TUIIOTE3.

Bonbioe BHMMaHUE YAENSETCS PEHICHUI0 PACUETHBIX W KaueCTBEHHBIX
3anad. IIpu aTOoM miis pacy€THBIX 3a/lay MPUOPUTETOM SIBIISIIOTCS 33Ja4d C SIBHO
3aJlaHHOM (PU3MYECKON MOJIETIBIO, TIO3BOJISIONINE MIPUMEHSTh U3YUCHHBIC 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjesia Kypca, TaKk U HUHTETpUPYd 3HAHUS W3
pasHbIX pa3zesoB. [ KauyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJJaHUs Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHHYECKOMY oOecrieueHnto y4eOHoro mporecca 0a30BbIi ypOBEHb Kypca
(bU3UKH HA YPOBHE CPEIHET0 00Iero 00pa3oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HayYHOro Iukia. B kaOunere (U3MKM TODKHO OBITH
HeoOxonuMoe JabopaTopHoe OOOpyIOBaHUE Ui BBINOJHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpanmoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  O00ECIEYMBAET IOCTaHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 10 (HU3MKE KITIOYEBBIX JAEMOHCTpAMi IS
WCCIICIOBAaHUSI  WM3y4aeMbIX  SBJICHUW ©W  TPOILECCOB, OJMIUPHUYCCKUX U
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pyaoBaHUE [JIsi YUYEHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAEC TEMaTHUYECKUX KOMIUIEKTOB M 00€CleYMBaeTCs B pacuere
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BUJIE IU(POBBIX J1a0OpaTOPHIl.

OCHOBHBIMH TIETISIMHA M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e (opmupoBaHHe HHTEpeca W CTPEMIICHHSI OOYYalONUXCS K HAydHOMY
W3YYCHUIO TMPUPOJbI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE NMPEACTABJICHUIN O HAYUHOM METOJI€ TTO3HAHUSA U (POPMUPOBAHUE
MCCIIeIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTara H3y4eHUs
OCHOB CTPOSHHUS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (dopmupoBanne ymeHUW OOBSCHATH SBICHUA C  HCIOJIH30BAHHEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHme TpeACTaBACHUN O poid (PU3WKH I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmwkeHne dTUX TieNield 00ecIeunBaeTCs pPelIeHUEM CIeIYIOMUX 3a7ad B

npoliecce U3ydeHus Kypca (PU3uKu Ha ypOBHE CPEIHEr0 OOIIEro 0Opa3oBaHus:



e TMpUOOpPETEHHUE  CHUCTEMBl  3HaHMKM 00  o0mwMx  (U3NUYECKUX
3aKOHOMEPHOCTHIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHre yMEHUH TPUMEHATH TEOPETUYCSCKHE 3HAHUS IS
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE M JJS TPUHATHUSA
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIOCOOOB pEHIEHUS PA3NUYHBIX 3aJad C $BHO 3aJaHHOU
busnyeckoil MoJIENblo, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSITEIILHOE
co3ianue PU3NYeCKol MOJIeI1, aIeKBATHON YCIIOBUSAM 3a/auH;

e TMOHUMaHUE (UBMYECKUX OCHOB W TPHUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMHU CaMOCTOSITEIBHOIO IJITAHUPOBAHMS M IMPOBEICHUS
(buU3MYEeCKMX SKCIEPUMEHTOB, aHaJIM3a M HHTEpIpeTaluu WHGOopMaluu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3JaHUE YCIIOBUW IJISl Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIBbHOCTH.

Ha wusydyenue ¢usuku (0a30BbII ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus orBoautcs 136 vacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JeaeT BbIOOD
IIPOBEJICHUST JTAOOPATOPHBIX pPabOT W ONBITOB C YYETOM HHIAMBUAYATBHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3uka v MeTOAbI HAYYHOI O IIO3HAHUS

®u3nka — Hayka o npuponae. HaydHble MeTOAbI MO3HAHUS OKPYKAIOIIETO
Mupa. Poiib dKcnepuMeHTa W TEOpUHM B TMPOIECCe TMO3HAHUS MPHUPOIbL.
DKCnepUMEHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
du3nYecKre 3aKOHbI U TEOPUH. ['paHUIIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpA, B MPAKTUYECKOU JIEATEIIbHOCTH JIFO/ICH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CroxeHue nepeMenieHu 1 CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MepeMelIcHus
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmuueliHoe  nBuKeHWe. JIBMKEHHME  MATepUaIbHOM  TOYKM  IIO
OKPY>KHOCTH C IOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpaiienus. LleHTpocTpeMuTtenbHOe yCKOpEHHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JNBUKEHHUE CHAPSIAOB, LIEMHBIE U PEMEHHBIE TIEPENAYUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBaHue IBHXKEHUM C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

Hab6mtonenre ABUXKEHHS Tejla, OpOILIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HanpaBiieHre CKOpOCTH NpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3yyeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOpPOCTH.

HccnegoBaHue COOTHOUIEHUS MEXAY MNYTAMH, MPOUIEHHBIMH TEIOM 32
MOCJIE/IOBATENIbHBIE paBHbIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBIKCHUU C HaYaJIbHON CKOPOCTHIO, PaBHOM HYIIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. lunamuka

IIpunonn  orHOocutenbHOCTH — ['ammued.  llepBeii  3akoH  HbrotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnozunuu cui. Bropoit 3akon HbroToHa
IUIsl MaTepuaabHOM TOUKU. Tpetuil 3akoH Hpl0TOHA I MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxeHus, kauenus). Cuna tperusi. Cyxoe
Tpenue. Cuiia TPeHHs CKOJIbKEHUSI U cujia TpeHus nokosi. Koaddunment tpeHus.
Cuta conpoTHUBIIECHUS NPYU JBUKCHUU Teja B *KUIKOCTU UIIU Ta3e.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIJIBI OTHOCUTENIBHO OCH BpauieHus. Ilnedo cunbl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHnueckue yCTpoHCTBA M MPAKTUYECKOE MNPUMEHEHUE: MOJAIIUITHUKH,
JBI)KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEeHHE Macc B3aUMOIEUCTBYIOIINX TEN.

Bropoii 3akod HerotoHa.

Nsmepenue cuil.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U TTAJICHUH.

CpaBHEeHUE CUJI TPEHUS MMOKOS, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBECHs TBEPAOro Tesia. Buasl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopHvle pabomuol

N3ydyenue nBM>KeHUS OpycKa MO0 HAKIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYXUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpAaLLCHUS.

Tema 3. 3aKkoHbl COXPAHEHUA 6 MEXAHUKE

Nmniynbe MaTepuasibHOW TOYKH (Tela), CUCTeMbl MaTepUATbHBIX TOYEK.
NMnynbc cuiabl U MU3MEHEHUE HUMITyJibca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBUXKEHHUE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM Touku. Teopema 00 HW3MEHEHUU
KUHETUYECKOW SHEPTHHU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3E€MJIH.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CHUJ C W3MEHEHHMEM MEXaHMYECKOM JHEPrHUM CHUCTEMBI TEll
3aKOH COXpaHEHHsI MEXaHUYECKON SHEPIUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPY>KUHHBIA IIUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeakTuBHOE IBHKEHHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa ¢ MOMOMIbIO ABYX OAMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON IHEPrUu
TeJla Ha IPUMeEpE PACTSHKEHUS] PE3UHOBOIO JKI'yTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBUKEHUS U
B3aMMOJICVCTBHSl 4YacCTHUI[ BellecTBA. MoJenn CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPABIX TN U O0BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJienei. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temmnepatyp
Llenbcus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHbI. YpaBHeHue MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuyeckne yCTpOMCTBA UM TMPAKTUUYECKOE TNPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnwITHI, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHWE BelecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOT'O IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKAQ3bIBAIOIIIHAE CYILIECTBOBAHUE MEXMOJIEKYISIPHOT O
B3aMMO/ICVICTBHS.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbIThl, WUIFOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUS HJICAIBHOIO Tasa,
U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenrie Macchl BO3/lyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHHUM
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTHA MEXKTY IMApaMETPaMH COCTOSIHUSL Pa3pEKEHHOTO
rasa.

Tema 2. OcHoeébl mepmoOuHaAMUKU

TepmoanHamuueckas cucteMa. BHYTpeHHSIE SHEPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cToco0bI €€ n3MeHeHus. KonmnmuecTBo TermioTsl U pabora. BHyTpeHHsIs
SHEpPrusl  OAHOATOMHOIO  MWJEAJIbHOTO  rasa. Buasl  Temionepenaydw:
TEIUIOMPOBOJHOCTh, KOHBEKIUSA, U3IyUYCHHUE. Y IeIbHAs TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonstue 06 anuabatHoM mporiecce. IlepBblii 3aKOH TEPMOAMHAMUKH.
[Ipumenenne mepBOro 3aKOHa TEPMOAMHAMUKH K HM3omporieccaMm. I paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akon TepmoauHamuk. HeoOpaTuMOCTh MpoIeccoB B MPUPOJIE.

TeroBele  MamuHbl.  [IpyHUMNBL ~ ACHCTBHUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEMJOBbIX MamuHax. KoadduimeHt mnone3Horo
nerctBus TemioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JIENUCTBUS. DKOJIOTUYECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



Texnuueckue yCTpOHCTBA U MPAKTHUYECKOE MPUMEHEHHUE: JBUTATEllb
BHYTPEHHETO CTOpaHusi, ObITOBOI XOJIONUIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH SHEpruu Tena MpU COBEPLICHUH PaOOThI: BBLIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

M3MeHeHne BHYTPEHHEN SHEPrUU (TEMIIEPATYPBI) TEJIA MIPH TEILIoNepeaaye.

OnpiT 1o anuabaTHOMY pacCUIMPEHHIO BO3yXa (ONBIT C BO3IYIIHBIM
OTHUBOM ).

Mopnenu napoBoi TypOUHBI, ABUTATENs] BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JBUTATE]IS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Azpecammnsvie cocmosanus eeujecmea. Dazosvie nepexoovl

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AABJICHHUS.

Teépnoe teno. Kpucramnueckue nu amopgHsbie Tena. AHU30TPONHS CBOICTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaITU3anus. Y aelbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUIPOMETP U
IICUXPOMETP, KAITOPUMETP, TEXHOJIOIMHU NOJY4YE€HHUsI COBPEMEHHBIX MaTEPHUAJIOB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonennie HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOrO BEILECTBA.

JleMOHCcTpanys KpuCcTauioB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTPUYECKU 3apsan. [Ba BHIA 3IEKTPHUYECKUX
3apsaoB. IIpOBOAHUKH, NIUANEKTPUKU W TOJIYNPOBOJAHHUKU. 3aKOH COXPAaHEHHUS
AIEKTPUUYECKOIO 3aps/a.
B3anmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid AIEKTPUUYECKUAN 3apsl.
Onektpuueckoe rmone. Hampsoxk€HHOCTh  anekTpuyeckoro mnons. [IpuHnun



CYNEPIIO3ULUN 3JEKTPUUYECKUX Tosei. JIMHUM HanpsKEHHOCTU SJIEKTPUYECKOTO
HOJIS.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTEHIHAIOB. IIpOBOAHMKM M TUAJNIEKTPUKU B 3JIEKTPOCTATHYECKOM IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHnueckrne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLINI IEVCTBHSL DJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIEKTPUUECKOE MOJIE 3aPSKEHHBIX TEJL.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIM2IIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJIACTHH, PACCTOSHMS MEXAY HUMU U JUAJIEKTPUYECKON MTPOHULIAEMOCTH.

DHeprus 3apsLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsbxenne. 3akon OMa 111 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBJICHHUE. Y IEIBHOE COMNPOTUBIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onektpuueckoro Toka. 3akoH JDxoyms—Jlenna.  MomHOCTh
AJIEKTPUYECKOTO TOKA.

DJNEKTPOABMKYIIAs CHJIA WM BHYTPEHHEE CONPOTHUBJICHUE HCTOYHUKA TOKA.
3akod Oma i1 OJIHOM (3aMKHYTOM ) 3JIeKTprUecKoi nenu. KopoTkoe 3aMmbIKkaHueE.

ONEeKTpOHHAass  MPOBOJAMMOCTH  TBEPABIX  METALIOB.  3aBUCHUMOCTD
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKUI TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITY4YKOB.

[TorynipOBOHUKH. CoOcTBeHHas U IpUMECHas  IPOBOAUMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—n-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax M  paciuiaBax  dAJIEKTPOJIMUTOB.
DIIEKTPOAUTHYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOSTENbHBIM M HECaMOCTOSATEIbHBINA
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMHUCTOPHI U (HOTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN AUOJ], TalbBaHHKA.

Jlemoncmpayuu

N3mMepeHure cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IJIOLIAH MTONIEPEYHOrO CEYEHUS U MaTEpHaIa.

CMelaHHOE COeJUHEHNE TPOBOJHUKOB.

[IpsmMoe w3MepeHne dIeKTpOABWKYIIEH cuibl. KopoTkoe 3aMblKaHue
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHS] METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OAHOCTOPOHHSS MPOBOJUMOCTh JUO/IA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne cMemaHHOro COEAUHEHUS PE3UCTOPOB.

M3MepeHne 31€KTPOABMXKYIIEH CUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBI3H

N3ydenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyiecTBisieTcs ¢
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJOruu, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAaY4HOIO
MO3HAHM: SIBJICHHE, HAaydHbI (akT, rumoresa, (pusmueckas BEIUYMHA, 3aKOH,
TEOpHsi, HAOIIOIEHNE, YIKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuka: pelieHHe CHUCTEMbl ypaBHEHUH, JHMHEWHas (QyHKIIHS,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKLIUH HA OCH KOOPAHHAT, CJI0KEHNE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, Auddysus, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BHUJIbI TEIUIONEPEIAUYH, TEIIOBOE PAaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU MPHUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASsI Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XKUJIKOCTEH U



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAs AUCCOLMALMs,
rajbBaHUKa.

l'eocpaghus: BMaXHOCTb BO3/1yXa, BETPbI, 0APOMETpP, TEPMOMETP.

Texnonocusn: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXAHH3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbCA B TEXHUKE (pakera, BOJOMET WM APYru€), IBUrarellb BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBON XOJOIUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIyYEHUSI COBPEMEHHBIX MAaTEpHajOB, B TOM YHUCJIE HAHOMATEpUAIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AIEKTPOOCBETUTEIHHBIC TPUOOPHI, TAJTbBAaHUKA.

11 KJIACC

Paznen 4. JiekTrpoauHamMuka

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

[locTostHHBIE ~ MarHUTHl.  B3anMonelcTBME  TOCTOSIHHBIX ~ MarHHUTOB.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOmMn cynepno3nnuun
MAarHUTHBIX NOJieH. JIMHUM MarHuTHOM WHAYKIMU. KapTWHAa JMHWUKA MAarHWTHOMN
VHIYKLHAU OIS IOCTOSIHHBIX MAarHUTOB.

MarnutHOe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JnWMHHM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJIHHKA, KaTyIIKX ¢ TOKOM. OnbIT Opcrena. BzauMonencTsue NpoBOIHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAyJIb U HallPaBJICHHE.

Cuna JlopeHiia, €€ MOIyJib U HaIlpaBJICHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHuTHOM Ione. PaGora cuiel Jlopenta.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
UHIYKUAHW. OJIEKTPOABMKYIIAs CHJIA WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykuuu Papanest.

BuxpeBoe aneKTpruyeckoe Ione. OJIEKTPOABIKYIIAs CUjla WHIAYKIUU B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuiio Jlenua.

NHayKTUBHOCTE.  SIBIIEHWE CaMOMHAYKUMH. OJEKTPOABMKYINAS  CHJIA
CaMOMHIYKIIHAH.

DHeprusi MarHUTHOTO ITOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHUE: IIOCTOSHHBIE
MAarHuThl, JJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENM 3JIEMEHTAPHBIX
YaCTULl, UHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE DJIEKTPOHHOI'O My4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBlieHME PNEKTPOMArHUTHOW UHIYKIIUY.

ITpaBuno Jlenua.

3aBUCUMOCTh JJICKTPOABUMIKYILEH CUJIbI MHIYKIIMM OT CKOPOCTH HW3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydenne MarHuTHOrO MOJIsl KATYIIKA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pasznen S. Kone0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

Konebarenpnass  cucrema. CBOOOJIHBIE  MEXaHHWYECKHME  KOjeOaHUS.
I"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MassTHUK. MaTreMaTU4eCKu MasiTHUK. Y PAaBHEHUE TapMOHUYECKUX
kosneOanuii. [IpeBpaienne sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJI€OaHUS B
UICaTbHOM KOJ€OaTeIbHOM KOHTYpe. AHAJIOTHUA MEXAYy MEXaHWUYECKUMU U
ANEKTPOMAarHUTHIMU  KosieOanusiMu. @Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPrUM B HI€aTbHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBiieHre 0 3aTyxarouux KojieOaHusX. BbIHYKIE€HHbIE MEXaHUYECKHE
kosnebanusd. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemenHsblii TOk. CHHycOMAANbHBIA IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIPsHKEHUS.

Tpancdopmarop. [IpousBonacTBo, nepenaya U NOTpedIICHUE AIEKTPUUECKON
SHEPruu. DKOJIOTHYECKUE PUCKHU MPU MPOU3BOJACTBE 3JIEKTpo3Hepruu. Kynprypa
MCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HU.

TexHuyeckne yCTpPOWCTBA M IPAKTHYECKOE IMPUMEHEHUE: 3JIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUU JJIEKTpOrnepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTrpoB KojeOaTeabHOM CUCTeMbl (MPYKMHHBIA WIH
MaTE€MaTUYECKU MasiTHUK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHCc Tmpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, nabopamopHvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEpUOIa MalbIX KOJIeOAaHHM Tpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnegoBaHne TMEpPEMEHHOTO TOKA B LENUM M3  IOCIEI0BATEIIBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNIHBLE 60JIHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss M JJjuHa BOJHBL [lomepeuHble W MPOJOJIbHBIC BOJIHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CropocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUSI U3JTYUYEHHS JIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHUE, MOJIApU3aIus, TUPpaKiius,
unTepdepeniius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »MEKTPOMAarHUTHBIX BOJIH. [IpuMeHEHHUE AJIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBA3U U TEJIEBUICHU. Paguonokamnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBAas AUArHOCTHMKA B TEXHUKE M MEIMIIMHE, panap,
paaronpuéMHUK, TeTIEBU30p, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJH.

Konebmronieecs Teo Kak UCTOYHUK 3BYKA.

HaGmronenre oTpaskeHus U MPeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenue cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM U
YacTOTOU KOJIeOaHUA.



HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKEHUE,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIus, UHTephEPEHIIHS.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
OoIHOpoAHOM cpene. JIyd cBera. ToUueUHBIN UCTOYHHK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OoTpaxeHusi cBeta. [locTtpoeHue n3oOpakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomiienne cBeta. 3aKOHbBI MPETOMIICHUS CBeTa. AOCOIMIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Jucnepcus ceeta. ClnoxHBIN cocTaB 6enoro ceta. L[Ber.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYECKas Cuia TOHKOW JIMH3bL [locTpoenue uzoOpakeHuil B
coOuparoIuX U paccerBarouMx JuH3ax. GopMyna TOHKON JUH3BL. YBeIUYEHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdpepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMyMOB U MHUHMMYMOB B HHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuust cera. JudpaxkinuoHHas pemérka. YcClIoBHE HaOMIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanuus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKITUOHHAS pelIETKa, TOJSIPOUI.

Jlemoncmpayuu

[IpsaMonrHENHOE pacHpPOCTPAHEHHUE, OTPAKEHUE M NPEJIOMIIEHUE CBETA.
OnTuyeckue npudOpBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenp cBETOBOAA.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

HaOmonenue narepdepeHnnn cBera.

Ha6monenne nudpakiuu cBerta.

Hab6mronenue nucnepcuu cBera.

[TonyyeHue criekTpa ¢ MOMOIIbIO MPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

Habmtoienue nosnsipusaiuu cBeTa.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul



M3amepenune moka3ares MPeToMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI cielAJIbHON TEOPUU OTHOCUTEIbHOCTH

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyecko — mexanuku.  [locrynarsl
CIIEHUAIbBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIUI OTHOCUTEILHOCTH DWHILITENHA.

OTHOCHTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAILCHHUE
JUTHBI.

DOHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C SHEPrUEl U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIbL. DHEPrUs
MIOKOSI.

Paznen 7. KBanToBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®ortonsl. opmyna [lnanka cBa3u sHEeprun GOTOHA C €ro YaCTOTOM. DHEprus
Y UMITYJIbC (DOTOHA.
OTtkpeiTue 1 ucciaeaopanue gpororddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dororddexra. Ypasuenue DitHmrerHa aia dororddexra. «KpacHas rpaHuiiay

dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XUMHYECKOE JIEVCTBUE CBETA.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboTomaTunK, coHeuHas O0arapes, CBETOIHOI.

Jlemoncmpayuu

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

CBeronunoy.

ConneuHas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHIO o -4acTHIL.
[Lmanerapnas mopens aroma. Iloctynmarel bopa. M3nydenue u morionieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CIIEKTp ypOBHEN SHEPTUM aTOMa BOJIOPOAA.

BonHoBrwie cBolicTBa yactull. Bonubl ne bpoiina. KopnyckyispHO-BOJIHOBOM
Jyau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckrue YCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEKTpaIbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTEDP.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenue nuHelyaThIX CIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmroienre TMHeNIaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKAa3bIBAIOIINE CIOKHOCTh CTpOeHus sapa. OTKphITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOrO wW3nydeHus. CBoiictBa anb(da-, Oera-, ramMMa-U3TydCHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. HykioHHas momens siapa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacnaa. ODJEKTpOHHBI W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. [ledext maccsl aapa.

S nepHble peakuuu. JleneHue u CUHTE3 SI€p.

Anepubiii peakrop. TepMosinepHslid cuHTe3. IIpoOiieMbl M TEpPCIIEKTUBBI
AJIEPHON SHEPTETUKU. DKOJOTUYECKHUE aCIIEKTHI SAEPHON SHEPrEeTHKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHbIe B3auMOACHCTBUS. EAMHCTBO (pr3ndeckoil KapTUHBI MUDA.

TexHuyeckue yCcTpouCTBa U IMPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
Buinibcona, simepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHIL.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomoi

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM doTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Otanbl pa3BuTUs acTpoHoMUH. [IpukiiagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3qusi, sipkue 3BE3MbI, IUIAHETHI, UX BHUIUMOE
JIBUKECHHUE.

Conneunas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3MbI, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTPAJIbHBIA KJacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM IMOCIEAOBATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IJI 3BE3] TJIABHOM IOCJIEN0BATEIbHOCTU. BHYTpEeHHEE CTpOEHHUE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenuwe m nBuwxkenue CoiiHIAa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku u kBa3zapel. UEpHBIE OBIPHI B siapax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

Macirabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HaGmronennss HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BAaHUEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

HaOmonenus B Teneckon Jlynsl, mnaner, Miaeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢u3ukn uW acTpoHOMHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAIbHON U 3THYECKOH cepax NesTeIbHOCTH YEIOBeKa, pOJib U MECTO (DU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHHE MUpPA, POJb (PU3NUYECKON Teopuu
B (opmMupoBaHUM MPEJICTABICHUN O (PU3NUECKOM KapTUHE MHpPA, MECTO
¢dbusznueckoi KapTUHBI MUpa B OOIIEM PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 kjacce OCYIIECTBISIETCS C
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
Ouonoruu, XMMUM, reorpadvu U TEXHOJIOTHH.

Meoscnpeomemuvie nonsimusi, CBSI3aHHBIC C W3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBIICHUE, HAy4dHbIM (akT, rumores3a, (u3MUecKas BEIWYMHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: pEUIEHHWE CUCTEMbl YpPaBHEHHU, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB,
MIPOM3BOMHBIC DJEMEHTAPHBIX (YHKIHMA, TPU3HAKA TOMO0OUMS TPEYroJIbHUKOB,
onpeieNICHUE IOMIAAN TUIOCKUX PUryp U 00bEmMa Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUSI B KUBOW MPUPOJE, NCHUCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMYECKAsI CTPYKTYpa TBEPIBIX
TEJI, MEXaHW3Mbl OOpa30BaHUSl KPUCTAUIMYECKON PpEIIETKU, CHEKTpaTbHbIN
aHaJIu3.



leocpaghusa: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DIEKTPOIIEPENAY, TEHEPATOP TMEPEMEHHOrO TOKa,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne ydeOHOro mpeamera «®du3uka» Ha YpOBHE CpEAHETO OOIIETO
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3YNbTAThl OCBOEHUS yueOHOro npeameTra «OUu3nKa» JOJIKHBI
OTpa’kaTh TOTOBHOCTb M CIIOCOOHOCTb OOYyYaromMXcsi PYKOBOICTBOBATHCA
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPaJUIMOHHBIM HEHHOCTSIM POCCHICKOrO OO0INECTBa, PacIIMpPEHUE >KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON JIEATEIBHOCTH, B TOM YMCIIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMSA:

c(OpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMN 00YYaOIErocs Kak aKTUBHOTO U
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

NPUHATUHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKHX T'YMAHUCTUYECKHX |
JNEMOKPAaTHYECKUX EHHOCTEM;

TOTOBHOCTb BECTM COBMECTHYIO JESTEIBHOCTH B MHTEpPECAX I'PAKIAHCKOIO
oO1IecTBa, y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allly;

YMEHHE B3aUMOJIEMCTBOBATh C COMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) IATPHOTHYECKOI0 BOCTIMTAHUS :

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIAHCKOMN UJIEHTUYHOCTH,
MaTpUOTU3MA,;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHHWBAaTh CUTYallMI0 M IMPUHHAMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHPYACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOT'O BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOLIEHNUE K MUPY, BKJIFOUAsi 3CTETUKY HAYYHOTO TBOPYECTBA,
IpUCYIIEro (PU3NYECKON HAYKE;



5) TpyaoBOro BocnuTaAHMS:

HWHTEpPEC K pas3lIMyHbIM cdepaM MNpoPecCHOHAIBHON AESTEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oyayuiei podeccuu u peann3oBbIBaTH COOCTBEHHBIE )KU3HEHHBIC I1JIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(GU3MKY HA TPOTSHKEHUHU BCEH KU3HH,

6) 3K0;10rM4ecKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh 3KOJIOTUYECKOM KYJNbTYPbl, OCO3HAHHE TIJI0OATBLHOIO
XapakTepa HKOJIOTHIECKUX MPodIIeM;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUS LEJIed YCTOMYHUBOTO Pa3BUTHUS YEJIOBEUECTBA,

paclIMpEeHUE OIbITa JACSTEIbHOCTH JKOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HEHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3UICCKON HAYKH;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, T'OTOBHOCTH B IIpOLIECCE
U3ydeHUs  (UBUKA ~ OCYHIECTBJISITH  NPOEKTHYIO U HCCIENOBATEIbCKYIO
NEeSATeNbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS
ba3oBble JJornueckue aeiicTBUsA:
CaMOCTOSITEILHO  (pOpMyJIMpOBaTH M aKTyalIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNeATh IEe JeATCIIbHOCTH, 3aJaBaTh IapaMETPbl W KPUTECPUU HX
JIOCTHIKEHHUS,
BBISIBIISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYUS B  PacCMaTPUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThIBaTh IUIaH PEIICHHUS MPOOJIEMBbI C YUETOM aHaAIU3a HMEIOIINXCS
MaTepUalibHBIX U1 HEMATEPUATILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JICATEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIETISIM, OLIEHUBATh PUCKH MOCIICICTBUI AEATEIHLHOCTH;
KOOPJIMHUPOBaTh M  BBHINOJHATH pabOTy B  YCJIOBHUSIX  pEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUSI;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarebCKue 1eMCTBUS.
BJIQJICTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMH TOHITHSIMU M METOJIAMH
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB peIIeHUs 3a1ad (U3NYECKOTO COACpKAHUS, MPUMEHEHUIO Pa3TMYHBIX
METOJIOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3W W aKTyallU3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHAJIM3MPOBATh TOJYYEHHbIE B XOJA€ pEIIeHHUs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH NU3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTb U (POpMyIupOBaTH COOCTBEHHBIE 3aJaudl B 00pa30BaTENIbHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HAaHUS 1O (Qu3NKe B MPAKTHYECKYI0 00JacThb
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICH, MpPEJIaraTh OPUTMHAIBHbBIC TTOJIXOIbI U PELICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undopmanmneii:

BJIaJIETh HABBIKAMH IMOJydYeHUs MHPOpMalMK (PU3HUECKOTO COACpPKAHUS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAU3,
CUCTEMATHU3AlUI0 W HMHTEPIPETANi0 HHGOPMAIMKU PAa3IMYHBIX BUIOB U (HOpM
NIPEICTaBJICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CpeacTBa  MH(POPMAIMOHHBIX M KOMMYHHUKAIlMOHHBIX
TE€XHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a/a4  C COONIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€30MacHOCTH,
TUTHEHBI, PECypcOoCOEpeKeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpPMAITMOHHON O€30TIaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COACpKAHMS B pa3iMYHbBIX (dopmaTax ¢
y4€TOM Ha3zHAYeHHUsSI MH(POpPMAIIUU U 1IEJIEBON ayJUTOPUH, BHIOUPAsT ONTUMATbHYIO
dbopmy TIpeCTaBICHUS U BU3yaIH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYILECTBIISITh OOIIEHUE HAa YPOKaxX (PU3UKHU U BO BHEYPOUHOU JEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyalMd W cMAr4arb
KOH(DJIMKTBI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MMOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U WHAMBUAYaJTbLHOU
paboTHI;

BBIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&€TOoM 0OIIMX
MHTEPECOB U BO3MOKHOCTEHM KaKA0r0 YjieHa KOJIJICKTHBA,;

MPUHUMATh  1[€JIM  COBMECTHOW  JIESATEJIbHOCTH, OpPraHU30BbIBaTh U
KOOPAMHUPOBATh JIEUCTBUS MO €€ ITOCTMKEHUIO: COCTABJIATH IUIAH JICMCTBHM,
pacupenensTh poiau ¢ y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh Kauy€CTBO CBOETO BKJIaJa W KaXJOr0 YyYacTHHMKA KOMAaHIbl B
OOIIMIi pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TMPOEKTHI, OIEHUBAaTh WJAEHM C TIO3UIMM HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISATh TO3UTHUBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IMYHbBIX
CUTYaIUSIX, TPOSBIISATH TBOPUYECTBO M BOOOpAKEHNE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS
Camoopranmszanmus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATEIbHYIO NIEATEIBHOCTh B 00JIACTH
(GU3MKM W acCTPOHOMHH, BBISABIATH NPOOJEMBbI, CTaBUTb MU (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHUS] PACUETHBIX M KaYECTBEHHBIX
3aJ1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl C YYETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacmupsTh paMKi Y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHHUI;

JienaTh OCO3HAHHBIA BBIOOp, aprymMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 34 PEUICHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABJICHUIO JSPYIULIHUM B 00JaCTU
(U3HUKH, TOCTOSTHHO TIOBBITIIATH CBOM 00Pa30BATEIbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTP0J1b, SMOIUOHAJILHBIA MHTEJLJICKT:

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHUBATHh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh ~ HABbIKAMM  TO3HABATEIBHOM  peeKCMU  KaK  OCO3HAHUS
COBEpIIAEMBIX JEHUCTBUM M MBICIUTENIbHBIX MPOIECCOB, HUX PE3yJbTaTOB H
OCHOBaHUM;

UCIOJIb30BaTh MPUEMBI Pe(IEKCUU ISl OLIEHKH CUTYyallud, BHIOOpAa BEPHOTO
peleHus;



YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HUX
CHUXEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpPU aHAJU3€ pPE3YJIbTATOB
NEATENbHOCTH;

MPUHUMATh ce0s1, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TPU aHAJIU3€ pPE3yJIbTaTOB
NEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIUOKHU.

B mponecce AOCTMXKEHUS JIMYHOCTHBIX PE3YyJbTAaTOB OCBOECHMS IPOTrPAMMBI
no ¢u3MKe A YPOBHS CpeaHero oOmiero oOpa3oBaHus y OOYYaromuXxcs
COBEPIIEHCTBYETCS AMOLIMOHAJIHBIN UHTEJUIEKT, MIPENOIararomuni
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE
COCTOSIHME, BUJIETh HAMpPABJICHUS Pa3BUTUSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPECHHBIM B ceO¢;

CaMOpEryJMPOBAHMS, BKJIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHHE HPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEACHUE, CIIOCOOHOCTh aqanTUPOBAThCS K
SMOLIMOHAJIbHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIFOYAOIIEN CTPEMIIEHUE K JOCTHKECHUIO LIENIA U
yclexy, ONTUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBAaTh MCXOIs M3 CBOHUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMAaTh YMOLIMOHAIILHOE COCTOSTHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYUIECTBICHHWU OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOLICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISATh UHTEPEC U pa3periaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy o6ydenuss B 10 kiacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
yYpOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHHUH
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPa, B PAa3BUTHUU COBPEMEHHOM TEXHHUKUA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEILHOCTH JIFOJEH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (PU3UUYECKUX MOJENCH:
MaTepualibHas TOYKa, WHEPIHAIbHAsI CUCTEMa OTCUYETa, a0COJIIOTHO TBEPIIOE TENO,
WJICATIBHBIN ra3, MOJIEJIA CTPOCHUS Ta30B, KUAKOCTEH U TBEPIABIX TEJ, TOYCUHBIN
AIEKTPUUECKUH 3apsijl PU pelieHun PU3NYECcCKux 3ajad;

pacno3HaBaTh (puznuecKue SBICHUS (MPOIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJSPHO-KMHETHUYECKOM TEOpHUU CTPOCHMS BEIIEeCTBA U



AJICKTPOJMHAMUKHU:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIDKCHHE, CBOOOJHOE TIaJeHHE TeJ, JBM)KCHHE IO OKPYKHOCTH, HHEPIIHS,
B3aUMOJIeHcTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJBIX TEJI, U3MEHEHUE 00bEMA TeJl IPU HarpeBaHUM (OXJIaKACHUH ), TEINIOBOEC
paBHOBECHE, WCIApPEHHWE, KOHJCHCAIWS, TUIABJICHUE, KPUCTALIM3AIMs, KUTICHUE,
BJIQKHOCTh BO3/1yXa, IMOBBIIICHKE JABJICHHS ra3a MPH €ro HarpeBaHUM B 3aKPHITOM
cocyne, CBsSI3b MEXKAy IlapaMeTpaMH COCTOSHHS Tra3a B  H3OIpOIeccax,
AJICKTPHU3AITUS TN, B3aUMOICHCTBUE 3aPsIOB;

OMKCHIBATh MEXAaHWYECKOE IBUKEHUE, UCTOJB3Ys (U3MUECKUE BEITUYMHBI:
KOOpAWHATa, IyTh, TEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC TeJla, KHHETUYECKass dHEPrusi, MOTCHIUAIbHAS dHEPTUs, MEXaHU4YecKas
paboTa, MexaHW4YecKas MOIIHOCTh; NPH ONUCAHWW TPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICT HCHOJB3YyeMbIX BEJIMYMH, MX OOO3HAYEHUS M EIWHUIIBI,
HaxoauTh (OPMYJIbI, CBS3BIBAIOIINE MAHHYIO (HM3UYECKYIO BEIUMYHHY C IPYTUMU
BEJIMYNHAMU;

ONKCHIBATh W3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJ W TEIUIOBBIC SIBIICHUSA,
UCTIONIb3ys  (U3MYECKUE BEIWYWHBI: JaBJICHHWE Tas3a, TeMIleparypa, CpeIHss
KMHETHYECKash PHEPrusl XaOTHYECKOIO JBIKCHHS MOJICKYJI, CpeJIHEKBaApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsISI JHEpPrus, pabora Trasa,
KO(DPUIIMEHT TMOJE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENsl; MPU OMUCAHUM
NPAaBWIBHO TPAaKTOBAaTh (PU3WYECKHA CMBICT HCIONB3YEMBIX BEIMYHUH, WX
0003HAUYCHUST W CIWHUIIBI, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYIO0 BETHYUHY C IPYTUMHU BEJITMUHNHAM;

OIMMCHIBATh M3YyYCHHBIC DJIICKTPUUECKHE CBOMCTBA BEIIECTBA U JICKTPUICCKUC
sBJICHUS (TTPOIIECCHI), UCTIONB3YS (PU3UUYECKUE BEIMYMHBI: DJICKTPUUECKHUUN 3aps/l,
AIIEKTPUUYECKOE TT0JIe, HAMPSHKEHHOCTH TOJIS, MOTCHITHAN, PA3HOCTh IMOTEHITUAIIOB;
Ipy ONHWCAHWHM TIPABWJILHO TPAKTOBATh (PU3UYECKUN CMBICT HCHOIB3yEeMbIX
BEJIMYMH, WX OOO3HAYEHUS W €IWHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMU;

aHATM3UPOBATh (PU3UYECKUE TPOIECCHl W SBICHUS, WUCIONb3ysd (PU3NUECKHE
3aKOHBI M MPUHITUIIBL: 3aKOH BceMupHoro TsaroteHus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYeCKOW DHEPIrWH, 3aKOH COXPAaHEHUS WMITYJhbCa,
MPUHITUIT  CYMEPIIO3UIIMNA CHJI, TPUHITAIT PABHOMPABUS HWHEPIHAIBHBIX CHCTEM
0oTCcuéTa, MOJEKYIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHHS BEIECTBA, Ta30BBIC
3aKOHBI, CBS3b CPEIHEH KMHETUYCCKON SHEPTUU TEIJIOBOTO JIBMIKEHUS MOJICKYJ C
aOCOJIFOTHOM TEeMIIEPaTypOM, MEePBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHEHUS
ANIEKTPUYECKOTO 3apsaa, 3akoH KylloHa, TpW 3TOM pa3imuyaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKCHUE W YCIIOBHUS (TPaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSICHATb OCHOBHBIC TPUHLMUIBI JCHCTBUS MAIllMH, NOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX OE30MAaCHOTO MCIOJIL30BAHUS B
MMOBCEIHECBHOM KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUMN, MPU ITOM
dbopMynIMpoBaTh MpoOOJEMYy/3alady W THUIOTE3y Yy4eOHOro HSKCIIEpUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOrO OO0OpYJOBaHUS, MPOBOJUTH OMBIT M
dbopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBJIATH MPSMbBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIONIb30BATh H3BECTHBIC
METO/Ibl OLIEHKHU MOTPENTHOCTEN N3MEPEHU;

WCCIIEIOBAaTh  3aBUCUMOCTH  MEXAYy  (PU3WYECKMMH  BEIMYMHAMU  C
UCIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpOBaTh PE3yNIbTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIWYUH B
BUJIE TaOIUIl U TpadUKOB, JIeJaTh BBIBOJBI 110 PE3YJIbTATaM UCCIEIOBAHMUS;

coOJII0/1aTh MpaBwiia OE30MacHOr0 TPyAa MPU MPOBEACHUU UCCICIOBAaHUN B
paMKax y4yeOHOro »SKCIEpUMEHTa, Yy4e€OHO-MCCIENOBATEIIbCKOM U MPOEKTHOU
JESITENbHOCTU C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U JIaOOPATOPHOTO
000py10BaHMUS;

pemarb pacy€THhIC 3aJauyd C SBHO 3aJaHHOW (PU3UYECKOW MOJIEINbIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI M TTPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIIOBUS 3a/1auu
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE ISl €€ pelIeHUs, MPOBOAUTH PacdyEThl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3HUYECKON BETUYUHBI;

pemiaTh KaYeCTBEHHBIE 33]]a4: BHICTPAUBATH JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMIOYKY PACCY)KIACHUN C OMOpPOM HA HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3UYCeCKHe SABICHNUS,

UCIIOJIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJIsl TIOMCKA, CTPYKTYPUPOBaHUS, UHTEPIIPETALINU
U TIPEJCTAaBICHUSI YUeOHOW M HAayYHO-TIOMYJISIPHON MHGpOpMAINK, TIOTYYSHHON U3
pa3IMYHBIX HICTOYHUKOB, KPUTUYECKU aHATM3UPOBATh NOJydaeMyto HHpopmaluio;

MIPUBOJIUTH MIPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTUE HAYKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOLIETO0 MHpPA, B pa3BUTHUE
TEXHUKHU U TEXHOJIOTHIA;

UCIIO0JIb30BaTh TEOPETUUYECKUE 3HAaHUS MO (PU3UKE B TMOBCEIHEBHON >KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTU MPpU OOpalleHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXPaHEHUS 3I0POBbS U COOIIOJICHUS] HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CPENE;



paboTaTh B TpyHIe C BBHIIOJHEHUEM pAa3IMYHBIX COIHUAIBHBIX POJEH,
IUIAHUPOBaTh pPaldOTy TPYIIbI, PALUOHATIBHO paclpeaeisTb OOS3aHHOCTH U
IJTAHUPOBATh JACATEIBHOCTh B HECTAHIAPTHBIX CUTYALHsIX, aJC€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEUICHUE pacCMaTpuBaeMoil MpoOIeMbl.

K xonmy obyuenuss B 11 kiiacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y 00YHAIOIIHUXCSI YMEHUM:

JEMOHCTPUPOBAaTh Ha NpUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTUHBI MHUpPa, B PAa3BUTHUM COBPEMEHHOM TEXHHUKUA M
TEXHOJIOTUM, B MPAKTUYECKOW NESATEIIbHOCTH JIOJEN, LEITOCTHOCTh U €IMHCTBO
(bu3nyuecKol KapTUHBI MUPA;

YYUTBHIBaTh TPAHUIBl TMPUMEHEHHS] H3YyYEHHBIX (U3NYECKUX MOJENeH:
TOYEYHBIA IIEKTPUYECKUM 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, ANEpHAs
MOJIeNIb aTOMa, HYKJIOHHAash MOJEJb aTOMHOTO sijipa MpU pelieHud (U3HUYECKUX
3az1ady;

pacrno3HaBaTh (pu3MyecKue ABJICHUS (MPOILIECChl) U OOBIACHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJAMHAMHUKHU U KBAaHTOBOM (PU3UKU: DJIEKTpHUECKasi TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHUCTBHUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJICKTPOMAarHUTHAasT MHAYKLIMUA, JEWCTBUE MAarHUTHOIO II0Js Ha
MPOBOAHUK C TOKOM W JBIXKYIIMICS 3apsj], 3JEKTPOMAarHUTHbIE KOJEOAHUS WU
BOJIHBI, IPSAMOJIMHEWHOE pAaCIpPOCTPAHEHHUE CBETa, OTPAKECHHUE, IPEIOMIICHHUE,
uHTeppepeHuns, Audpakuus W NOJIsIpU3alUs CBETa, JUCIEPCUSl CBETa,
dotornexkrpuueckuii 3pdekt (pororddekr), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE
JIMHENYaToro CIIEKTpa aroMa BOAOpPOZAA, €CTECTBEHHAas U MCKYCCTBEHHas
PaIuOaKTUBHOCTE;

OIHMCHIBaTh W3YYEHHBIE CBOMICTBA BEIIECTBA (BJEKTPUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTh  pA3JIMYHBIX  Cpea) W
AJIIEKTPOMATrHUTHBIC SIBIIEHUS (IIPOLECCHI), HCIONB3Yd (U3NYECKUE BEITMYMHBIL:
DJIEKTPUYECKUHN 3apsif, CWJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBMXKYINAA CHiia, padoTa TOKa,
WHIYKIUS MarHUTHOrO mousi, cuwia Ammnepa, cwia JlopeHna, MHAYKTHBHOCTB
KATYIIKH, SHEPrusi JJIEKTPUYECKOIO M MArHUTHOIO IMOJIEH, MEPUOJ M YacToTa
KonebaHuii B KoinebaTedbHOM KOHTYpe, 3apsi W cujla TOKa B IPOLECcCe
TapMOHMYECKUX DJEKTPOMArHUTHBIX KojleOaHWil, (OKYCHOE pacCcTOsSHUE W
ONTUYECKasi CWUjla JIMH3bL, MPU OINUCAHUM MPABUIBHO TPAaKTOBAaTh (U3NUYECKUI
CMBIC]I HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHUS W E€AUHUILbI, YKa3bIBaTh
(GopMyJibl, CBSI3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEJIWYUMHY C JAPYTHUMH
BEJIMYMHAMMU;

ONMCHIBATh HW3YyYCHHBIC KBAaHTOBBIE SIBICHUS W MPOLECCHI, HCIOJIb3Ys
(¢u3nyecKkue BEIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI U



4acToTa CBETa, SHEPrus U UMIYIbC (POTOHA, EPUOJI MOTypacnaa, SHEPTUs CBSI3U
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs W €IMHHUIIbI, YKa3blBaTb (POPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JpPYTMMH BeIMYHMHAMU,
BBIUMCIISATh 3HAUCHHE (PU3NYECKON BEITUYHMHBL

aHaAJM3UPOBATh (DU3MUECKHUE MPOLECCHl U SBJICHUS, HUCIONB3YsS (U3NYECKUE
3aKOHBI M MPUHUUIIBL: 3aKOH OMa, 3aKOHBI TOCJIEN0BATEIBbHOTO U MMAPAILIEIBHOTO
COCAMHEHUS MPOBOJHUKOB, 3akoH Jlxkoyns—JleHlia, 3aKOH 3IEKTPOMArHUTHOM
WHYKIIAH, 3aKOH TPSIMOJIMHENHOIO paclpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHbI MPEJOMJICHUSI CBETa, ypaBHEHUE ODWHIITEHA i Porodddekra,
3aKOH COXPAaHEHHsI 3HEPrUH, 3aKOH COXPAHEHUsS HMMIYJbCa, 3aKOH COXPaHEHHUS
ANEKTPUUECKOr0 3apsA]a, 3aKOH COXPAaHEHMsI MAacCOBOIO 4YMcia, mocryiaarsl bopa,
3aKOH PaJIMOAaKTUBHOIO paclajia, Mpy 3TOM Pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIPAXEHHE U YCJIOBUS (TpaHUIlBl, 00IacTH)
IPUMEHUMOCTH;

OIpEAEIISATh HANPABICHUE BEKTOPA UHAYKIIMM MATHUTHOT'O IOJI TPOBOJAHHUKA
C TOKOM, cuJjibl AMriepa u cuiibl JIopeHiia;

CTPOUTHh U OIIMCBHIBATh H300pa)KCHHE, CO3/1aBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JINH30i;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3UUYECKUX SIBIICHUU W
IPOLECCOB C MCIOJIb30BAHMEM MPAMBIX M KOCBEHHBIX H3MEPEHHI: MpHU ITOM
dbopMmynupoBaTh MpoOJIeMy/3aady W THUIOTE3y Y4eOHOTrO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOrO O0OpYIOBaHMS, MPOBOJUTH OIBIT U
dbopMyIHpOBaTh BHIBOJIBL;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbBIC U3MEpEHUsl (U3NYECKUX BEJIMYUH, TIPU
ATOM BBIOMpAaTh ONTUMAIBHBINA CHIOCOO KM3MEPEHHS M HMCHOJIb30BATh W3BECTHBIC
METO/Ibl OLICHKHU MOTPEUTHOCTEN U3MEPEHUM;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3MYECKHX BEIUYUH C HCIHOJIb30BAaHHEM
OpSIMBIX M3MEPEHHUM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEIWYUH B BUJIE TAOIUI] U
rpauKoB, 1e7aTh BRIBOJIBI IO pe3yJIbTaTaM MCCIIECOBAHMUS;

coOJII0/1aTh MpaBwiia OE30MacHOrO TPyAa MPU MPOBEACHUU UCCIECIOBAaHUN B
pamMKax yd4eOHOro S3KCIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM W IMPOEKTHOU
JESITEIbHOCTU C HCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWMCTB U JIAOOPATOPHOTO
000pyI0BaHMUS;

pelmaTh pacy€THbIE 33JaYd C SIBHO 3a/laHHOM (U3MYECKON MOJENbIo,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 3a7auu
BbIOMpATh (DPU3MUECKYIO MOJENb, BBIICHATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,



HEOOXOAUMBIE Ui €€ PELICHUs, POBOAUTh PAacdyEThl U OLEHUBATH PEATbHOCTD
HOJYYEHHOI'0 3HaYEHUs (PU3UYECKON BETUUHHBI;

pelIaTh KAYeCTBEHHBIE 33/Ja4M: BHICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LENOYKY PAacCYXICHHMI C ONOpOM Ha W3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznYecKue sIBJICHUS,

UCIOJb30BaTh ~ MpPH  pPEIIEHUM  y4yeOHbIX  3a7ad  COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPUPOBaHUSI, UHTEPIPETALIH
U TIpe/CTaBiIeHus] y4eOHOM M Hay4yHO-TIOMYJISIPHOW MH(POpPMALMHU, MOTYYEHHOU U3
Pa3NUYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIU3UPOBAThH MOIYydaeMyi0 HHPOPMAIIHIO;

OOBSICHATh MPUHUMUIIBI JEHCTBUS MAaIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3inyarh YCJIOBHUS X 0O€30MacCHOTO MCIOJIb30BAHUS B MMOBCEIHEBHOM
KU3HH;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE IMPOLIECCOB OKPYXKAIOIIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHON XU3HU
i obecriedeHusi 6€30MacHOCTH MpU O0palleHuu ¢ MpUOOpaMu U TEXHUUECKUMU
yCTPOWCTBAaMU, JUIsl COXPAHEHUs 3[J0POBbSI U COOJIIOJEHUS HOPM 3KOJIOIMUECKOT0
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

pa0oTare B TpyNIe C BBHINOJIHEHUEM PA3JIMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TpYMIbl, PAIUMOHAIBLHO paCIpeAesITh OO0SI3aHHOCTH H
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLIEHUBATh
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PELICHHE pacCMaTpruBaeMoil MpoOIeMbl.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHnue pa3iesioB U TeM nudpoBbie
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMPOrPaMMBbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bl HAYYHOI'O IO3HAHUSA
bu6mmoreka [JOK
1.1 ) 2
VISHIA 1 METOAR HAYRHOTO HOsHAm https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K
HHeMaTIa > https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.2 7
Auriamika https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bE72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmuorexa [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
3.2 OCHOBEI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bu6mmoreka [JOK

da30BbIE EPEXOJIBI

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



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

Uroro no pazneny 24
Paznen 4. DJIEKTPOANHAMUKA
bu6moreka [JOK
41 10
MEKTPOCTATHI https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bubmmoreka [IOK
4.2 12
pa3IMYHBIX Cpenax https://m.edso0.ru/7f41bf72
Wroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM udposbie
Ne n/m pasi Kontpoasbnsbie | IlpakTuyeckue (pp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTHoe€ 1osie. DJIeKTpOMarHuTHas bubmotexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 1 bubmmoreka [{OK
' Kosiebanust https://m.edsoo.ru/7f41c97c
MexaHuueckue 1 3J1IeKTpOMarHuTHbIE bu6morexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bub6muorexa IJOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI ClielIMaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bub6moreka [JOK
4.1 i 6
IICMEHTEI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue atroma 4 bu6mmoteka [IOK



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

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

4.3

ATOMHOE 411p0

bu6morexa IIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNeMEHTHI aCTPOHOMHH B aCTPOPUZUKHU 7 ngj;;fg;gg}; £41697c
Hroro no pazgeny 7
Paznen 6. OBOBLIAIOHIEE IIOBTOPEHHUE

6.1 O6o061maro1iee MOBTOpEeHKE 4 E::E:/I//I;T:cli(:ogrouﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
] T " BbI
JI:;H Tema ypoxka Beero Konrtpoasbnbie | IlpakTudeckue i[:y:ennﬂ :)Iﬁ[()ba[:()ma:eﬂbnble
padoThI padoThI
pecypchbl
®u3nkKa — HayKa O PUPOJIE.
1 Hayunpie MeT(})],Z[I:I nofoHIiI 1 Bubmmorexa [OK
https://m.edsoo.ru/ff0c32e2
OKpYXaoIlero Mupa
Pouib 1 MecTo Qpu3uku B

5 (bopMUpPOBaHUU COBPEMEHHOM 1 bubmotexa [JOK
Hay4YyHOU KapTUHbBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN eI TEIIPHOCTH IO CH
MexaHnuecKoe IBUKEHHUE.

3 OTHOCUTEJIBHOCTh MEXaHUUYECKOTO 1 bubmoteka IJOK
nBwxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpsIMONTMHENTHOE 1 bubmmorexa [IOK
JIBYDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOIMHENHOE 1 bubmmorexa LIOK
JIBUYKEHHE https://m.edsoo.ru/ff0c372e

5 CBoOonHOE najieHue. Y CKOpeHHE 1 bubmoteka [JOK
CBOOOIHOrO MajgecHus https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe 1BUKEHHUE.

7 JIBrKeHue MaTepruaibHOM TOYKH 11O 1 bubmmorexa [OK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [TpuHiun otHocuTenbHOCTH ["amuies. 1 bubmuorexa [IOK



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

NuepuunaibHbie CUCTEMBI OTCYETA.
[TepBeiit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [TpuHiun

bu6moreka [JOK

o cyneposHuiit i Brop OHVSaKOH https://m.edsoo.ru/ffOc3be8
HproToHa 11 MaTepruanbHON TOYKH

10 Tperuii 3akoH HeroToHa U151 bubmmoteka LIOK
MaTepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro taroreHus. Cuina

11 Tshxectu. [lepBas KocMuueckas bubmorexa [JOK

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

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmotexa [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Kordduiment tpenus.

13 Cuina CgﬂpOTI/IBHCI?I/I(I})I npu z[BHiceHI/m bubmorexa [JOK

https://m.edso0.ru/ff0c3f76
TeJa B )KUJKOCTU UJU Tra3e
[TocTynarensHOE U BpamaTeabHOe

14 JIBIDKEHUE a0COIIOTHO TBEPOTO TENA. bu6mmoreka [JOK
MowmenT cuiibl. [1neqo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECUS TBEPAOrO Tena
Nmnynsc MaTepuanbHON TOUYKH,

15 CHUCTEMbI MaTEpUATbHBIX TOYEK. bubmuorexa [JOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE ABUXKEHUE
PaGoTa 1 MOIIHOCTB CHJIBI.

16 Kunernueckas 3Heprus MaTepuanbHON bubmuoreka LIOK
Touku. Teopema 06 U3MEHEHUH https://m.edso00.ru/ff0c4502
KMHETUY €CKOW dHEPIUU

17 [TorennuanbHas HEPruUs. Bbu6moreka [JOK



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

[ToreHaNbHAs SHEPTUS YIIPYTO

e OpPMHUPOBAHHON TIPY)KUHBI.
[TorentmanbHas SHEPrUs Tena BOIMU3H
MOBEPXHOCTH 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHbIe U HEMOTEHIIUATbHBIE
cuiibl. CBs3b paboThI
HEMOTEHIIMAJIbHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUs] MEXaHUYECKON
SHEPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopnas pabora
«MccnenoBanue cBsi3u pabOTHI CUIIBI €
M3MEHEHHEM MEeXaHNJeCKOMN OHCPruunu
TeJla Ha MPUMeEpE pacTsKEHUs
PE3UHOBOI'0 KT'yTa»

20

KonTtponwsHas pabora o reme
«Kunematuka. JlnHaMuka. 3aKOHbI
COXpaHEHUSI B MEXaHUKE

bu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJI0KEHUSI MOJIEKYJISIPHO-
KUHETUYECKOW Teopuu. bpoyHOBCKOE
neuxenue. Juddysus

bubmioreka [IOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTep ABUKEHUS U

B3aMMOJCH CTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus ra3oB, XKUIKOCTEN
Y TBEPABIX TEIN

23

Macca monekyin. KonnuectBo
BemiecTna. [locrosiHnas ABoraapo

24

Tennosoe paBHoBecue. Temneparypa
u e€ usmepenue. lllkana remneparyp



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

Lenscus

HNneansubiii ra3 B MKT. OcHoBHOE

bu6moreka [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMIiepaTypa Kak Mepa
26 CpenHEeN KMHETUYECKOW SHEPTUU bubmotexa [JOK
JIBUKECHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona
27 3akoH [lanpToHa. ['a30BbIE 3aKOHBI
JlaGoparopHas pabora
28 «MccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpaMu COCTOSTHUS
pa3pexeHHOro razay
29 N3onporecchl B Wi€aTbHOM ra3e U ux bu6moreka [JOK
rpaduueckoe MpeacTaBICHHE https://m.edsoo.ru/ff0c570e
BryTpenHss sHEprus
TEPMOJIMHAMUYECKOU CUCTEMBI U
30 cnocoOnrI €€ n3meHenus. KomnuecTro bubmotexa [JOK
TEMJIOTHl ¥ paboTa. BHyTpeHHss https://m.edso00.ru/ff0c5952
SHEPrUs OJTHOATOMHOTO H/I€AJIbHOTO
rasa
31 Bunb! Teronepenaun bubmmorexa HOK
https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMI0EMKOCTD BEILIECTBA.
32 KonuuectBo TennoTs! npu bu6mmorexa [IOK
. https://m.edsoo.ru/ff0c5c36
Teronepenade. AauadaTHbIN Ipolece
33 [IepBblif 3aKOH TEPMOJIMHAMUKHU U €TO bubmorexa [IOK
MIPUMEHEHHUE K U30IpoLIeccaM https://m.edsoo.ru/ff0c5efc
34 HeobpaTtuMocTs mporieccoB B bubmotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoe. Bropoii 3akon
TEPMOANHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun pevictus u KITJ[ TernnoBoii

bu6moreka [JOK

35 MaIlMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ]
37 DKonoruueckue npodeMbl
TETIOAHEPT eTUKH
38 O6o0maromuii ypok «MouiekynsipHas bubmuorexa [JOK
¢u3uka. OCHOBBI TEPMOAUHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponsHas pabota mno teme
39 «Monexymsipaas ¢puzuka. OCHOBBI bubmorexa [TOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHKI
40 [TapooGpa3oBaHue U KOH/IEHCALIUS. bubmuorexa IIOK
Hcnapenue u kunexHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCUTEIIbHAS
41 BJIAXKHOCTbH BO3/yXa. HachimeHHbIH bubmorexa [JOK
AV B https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucranamueckue u
42 aMopdHbIe Teaa. AHU30TPOIHUS bubmmorexa [IOK
CBOMCTB KpUCTAJLIOB. XKuakue https://m.edsoo.ru/ff0c65f0
KkpucTauibl. COBpeMEHHBIC MaTEPHAITBI
[InaBrneHue U KpuCTAITU3ALUA.
43 VYaenbHas TEIIOTa IIaBICHHUS bu6amorexa [IOK
A ’ https://m.edsoo.ru/ff0c6708
CyOimmanus
bu6mmoreka [JOK
44 % 0
PABHCHHC TELIOBOTo batarca https://m.edso0.ru/ff0c6820
45 DJIeKTpU3aIMs Te. DIEKTPUYECKU N bubmoteka IJOK

3apsf. JBa BUIa dIIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

[TpoBOAHUKY, AUBIEKTPUKHU U

bu6moreka [JOK

46 [IOJIYIIPOBOIHUKU. 3aKOH COXpaHEHUS
yHpoBOL p https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOr0 3apsia
B3aumoneiicTBue 3apsaoB. 3akoH
47 Kynona. TodeuHBIN 31eKTPHYECKUN bubmorera HOK
Y ' P https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsk€HHOCTD 31€KTPUYECKOTO
48 nosst. [IpuHOMn cyneprno3uinuu bubmmorexa [IOK
ANEKTPUYECKUX moJien. JInuuum https://m.edsoo.ru/ff0c6df2
HANPSIAKEHHOCTH
PaGoTa cuit aekTpocTaTHYeCcKOoro
49 noid. ITorennuan. Pa3nocts bubmorexa HOK
) ) https://m.edsoo.ru/ff0c6f00
[IOTEHIIMAJIOB
IIpoBOOHUKY U OUDJIEKTPUKHU B
50 3JIpeKT OCTaTHYECKOM HOI:;IG buGmiorexa ITOK
p ’ https://m.edsoo.ru/ff0c7018
JusnekTpuueckast IpOHULIAEMOCTh
bu6mmoreka [JOK
51 DnexkTpoéMKocTh. KoHnmeHncaro
p A p https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTbD MIOCKOTO
52 KOHJIeHCcaTopa. DHEPrus 3apsHKEHHOr0 bubmrorexa ITOK
pa- p p https://m.edso00.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTopnas pabora "M3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa"
[TpuHUMO AEHCTBUS U IPUMEHEHU E
54 KOH/JIEHCATOPOB, KOMUPOBAJIHLHOTO

ammapara, CTpyHHOTr0 pUHTEpA.
DNeKTpocTaTUy ecKas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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3azemiieHuE JIEKTPOIIpUOOpoB

55

DNIEKTPUYECKUN TOK, YCIIOBUS €T0
cyuiectBoBaHusA. [10CTOSAHHBIN TOK.
Cuia Toka. Hanpsokenue.
Conportusnenue. 3akoH Oma st
ydacTKa [enu

56

[TocnenoBartenbHOE, NapaiesbHOE,
CMEILIaHHOE COEeINHEHNE
IpoBOAHUKOB. JIabopaTopHas pabota
«V3y4eHne cMeIaHHOr0 COeAMHEHUSI
pE3UCTOPOB»

0.5

bubmioreka [IOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTa 1 MOIITHOCTB 3JIEKTPUYECKOTO
ToKa. 3akoH J>xoymsa-Jlenna

bu6moreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa /1715 TOJTHOMU (3aMKHYTOMN)
annekTprueckoi nenu. Koporkoe
3ambikanue. JlabopaTtopHas paborta
«3mepenune DJIC nuctouHrka ToKa u
€ro BHYTPEHHEr 0 COMPOTUBIICHUS»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHblii ypok. KoHTposabHas
pabora o Teme "DnekTpoarHamMuKka" /
Bcepoccuiickas npoBepoyHas paborta

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

60

O6o006maromuit ypok
«QnexTpoarHamukay / Beepoccuiickast
poBepoyHas pabora

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

61

DJIeKTPOHHAs MMPOBOAMMOCTD TBEPABIX
METaJIJIOB. 3aBUCUMOCTD
COITPOTUBJICHUS METAJIIIOB OT
temnepaTtypbl. CBepXIIpOBOAUMOCTh



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

62 DIIEKTPUYECKNN TOK B BaKyyMe. 1
CBoiicTBa 2JIEKTPOHHBIX TYYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAS U

63 pUMecHasi MpoBoIUMOCTb. CBOMCTBa 1 bu6mmoreka LIOK
p—n-nepexona. [loaynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOOpbI
ONEeKTpUUYECKUH TOK B pacTBOpax U
pacIuiaBax 3J€KTPOIUTOB. bubmmoreka LIOK

64 1
DNEKTPONUTUYECKAS TUCCOLIUALINS. https://m.edsoo.ru/ff0c82ba
DeKkTposmn3
DJEKTPUYECKUI TOK B ra3ax.

65 CamocTosiTenbHBbIN U 1 bubmmorexa [IOK
HECaMOCTOATENbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DnexTpuyecKue npubopsl u

66 YCTPOMCTBA U UX MPAKTHYECKOE 1 bubmmorexa [IOK
npumeHenue. [IpaBuna TeXHuKu https://m.edsoo.ru/ff0c86fc
Oe3omacHoCcTH
KonrtponsHas pabota o teme

67 «2nekTpoctaTtuka. [locTosHHBII 1 bubmmorexa [IOK
AeKTpuYecKuit ToK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3NIUYHBIX Cpeaax»

68 PesepBHbIii ypok. O000maonmii ypok 1 bubmuorexa LIOK
no reMam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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11 KUIACC

KoanuectBo yacos DJIeKTPOHHBIE
[
Jlj;n Tema ypora Bcero Konrpoapitbie | - Hpakririeckie fl[:;'-:leﬂl/lﬂ :)Igg)a[;zil;;eenbﬂme
padoThI padoThI pecypesi
[TocTosiHHBIE MAaTrHUTBI U UX

1 B3anMojelicTBre. MarHuTHOE MOJIE. 1 bu6mmoreka [JOK
Bektop MmaruutHOM MHAYKUUU. JIuHUM https://m.edso00.ru/ff0c9778
MarHUTHOM MHIYKUHUU
MarsHuTtHOE€ 1oje TpoBOJAHUKA C

) TOoKOM. OnbIT DpcTeaa. 1 bubmotexa [JOK
B3auMopnelicTBue MPOBOAHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas pabora «3yueHue 1 1 bubmuotexa [JOK
MAarHUTHOTO OJIS1 KATYIIKH ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBHE MarHMTHOI'O I10JIS Ha
NpoBOJHUK ¢ TokoM. Cuna Amrepa.

4 JlaGoparopHas pabora 1 1 bubmmoreka LIOK
«UccnenoBanue nelcTBUs https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOT'O MAarHuTa Ha PaMKy C
TOKOM)

JleilicTBME MAarHUTHOTO MOJISI HA

5 JIBUOKYITYIOCS 3apSKEHHYIO YacTHILy. 1 bubmmorexa [IOK
Cuia Jlopenna. Pabora cuibl https://m.edsoo.ru/ff0c9df4
JlopeHnna
OnekTpoMarauTHas uHAyKuA. [ToTok

6 BEKTOpa MarHuTHOM uHAyKkuuu. J/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHON



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

nHaykuuu Papanes

JlabGopaTopHas pabora
«MccnenoBanue sABiIeHUS
DJIEKTPOMATHUTHON MHTYKITU)

bu6moreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHHE
camounaykiuu. IJ{C caMOMHIYKIINH.
DHeprusi MarHUTHOTO MOJISI KATyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE

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

TexHuueckue ycTporucTBa U UX
IIPUMEHEHUE: TOCTOSIHHbIE MAaIrHUTHI,
AJIEKTPOMArHUThI, 3JIEKTPOJBUTATENb,
YCKOPUTEIIN 3JI€MEHTApHbBIX YACTHII,
WHIYKIMOHHAS Ne4b

10

O606maromuii ypok «MarautHoe
II0JIE. BHGKTPOMaFHI/ITHaf[ HWHIYKIUS

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

11

KonTtponsHas pabora o reme
«MarunuTHoe 1noze.
DNeKTPOMArHUTHAS UHIYKITUS)

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

12

CB0OO/IHbIE MEXaHUYECKHUE
kosiebanus. ["apMoHMueckue
KosiebaHus. Y paBHEHHE
TapMOHUYECKUX KOJIeOaHM.
[IpeBpaiuenue sHepruun

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

13

JlabGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
nepuoia MabIX KojaebaHuii Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChI Tpy3a»

14

KonebatenpHslil KoHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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AJIEKTPOMArHUTHBIE KOJIeOaHUs B
UJeaIbHOM K0JIeOATEIbHOM KOHTYpE.
AHanorus MexxJy MEXaHU4eCKUMU U
AJIEKTPOMArHUTHBIMH KOJI€0aHUAMU

15

®opmyna TomcoHa. 3akoH
COXpaHEHUs SHEPTUHU B UJI€ATIbHOM
KoJIe0aTeIbHOM KOHTYpE

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBiieHne O 3aTyXarOMUX
KoseOaHusX. BeiHyXK/1eHHbIE
MeXaHn4uecKkue Kojicoanus. Pe3onanc.
Brinyx1€HHBIE JIEKTPOMAarHUTHBIE
KoJIeOaHus

bubmioreka [IOK
https://m.edsoo.ru/ffocbb86

17

[lepemennslit Tok. CUHYCOUIATIbHBIN
MEepEeMEHHbIN TOK. MOITHOCTD
MEePEeMEHHOr 0 TOKa. AMIUIUTYHOE U
JIEUCTBYIOIIIEE 3HAUEHUE CUIIBI TOKA U
HanpsKEHUS

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

18

Tpaucdopmarop. [IpousBonctso,
nepeaayda u norpediaeHue
UIEKTPUY ECKON SHEPTUH

19

YCTpoiCTBO U MPAKTUUYECKOE
MIPUMEHEHUE 3JIEKTPUUECKOr0 3BOHKA,
reHepaTopa MepeMEeHHOr0 TOKa,
JIMHUH 3JIeKTponepenay

bu6mnoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHUECKHUE PUCKU TIPU
IIPOM3BOJICTBE JIEKTPOIHEPIUU.
KynpTypa ncnonb3oBanus
AIEKTPO3HEPTUH B IMTOBCEIHEBHOM
AKU3HU



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

MexaHn4ecKue BOJIHBI, YCIOBUS
pactipoctpanenus. [lepuosa. CkopocTb

bu6mmoreka [JOK

21 pacrpoCcTpaHEHUS U JIIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHble U MPOIOIBHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubmotexa [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHbIE BOJIHBI, UX
23 cBoiicTBa U cKopocTs. 1lIkamna br6amorexa [IOK
https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paAKOCBSI3U U
24 TeJeBUACHUS. Pa3BuTHE CpECTB
cBsa3u. Pagnorokaiuys
25 KontponeHas pabora «Konebanus u bubmuorexa IIOK
BOJIHBI» https://m.edsoo.ru/ff0cc68
IIpssMonuHeENHOE pacnpOCTpaHEHE
26 CBETa B OJIHOPOHOM Cpelie. bubmoteka IJOK
Toueunsblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpakeHus ceera. [loctpoeHue bubmorexa [OK
. https://m.edsoo.ru/ff0cd4e0
M300pa)KEHUM B MIIOCKOM 3epKaiie
IIpenomnenue ceera. IlonHoe
28 BHYTpeHHEeE oTpaxeHue. [IpenenbHblii bubmuorexa [IOK
YTOJI TOJITHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKeHUs
29 JlabopaTopHas pabora «3mepenue bubmotexa [JOK
MIOKa3aTeNs NPEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [Toctpoenue nzodpakeHuit B bubmmorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

muH3e. DopMysna TOHKON JIMH3BI.
VYBennueHnne IUH3bI

https://m.edsoo.ru/ff0cddle

JlabopaTopnas pabora

31 «MccnenoBanue cBOMCTB
M300pakeHUH B JIMH3aX»
Hucnepcus cBera. CIoXHBIN COCTaB
32 Oenoro ceera. L[er. JIaboparopHas
pabota «HaOmonenue qucnepcun
CBETa»
33 HNurtepdepenmus ceera. Judpakius bubmuorexa [IOK
cBeta. JludpakimonHas pemerka https://m.edsoo.ru/ff0ced22
34 ITonepeuyHOCTh CBETOBBIX BOJIH. bubmuorexa LIOK
[Tonsipuzanms ceera https://m.edsoo.ru/ff0cf02e
35 OnTHyeckue NpuOOpkI U yCTPOCTBA U
yCII0BHA UX 0€30MacCHOr 0 MPUMEH EHUS
['paHUIIBI TIPUMEHUMOCTH
36 KJlaccuueckor MexaHuku. [TocTynaTel bubmotexa [JOK
CrenuaabHON TeopUHn https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH.
37 3ame/ieHre BPEMEHH U COKPAILCHHE Bubmioreia LIOK
https://m.edsoo.ru/ffOcfad2
JUTAHBI
DHeprus U UMIYJIbC PEATUBUCTCKON
38 yacTulbl. CBS3b Macchl ¢ SJHEPrueu u bubmorexa [JOK
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEprus MOKOs
KonTtponsnas padora «OnTHKa.
39 OCHOBBI ClIeIMAIBHON TEOpUHU bubmorexa [TOK

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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®otonbl. Popmyina [lnanka. DHeprus

bu6mmoreka [JOK

40
1 UMITyJIbC poToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEA0BAaHUE
bu6moreka [JOK
41 .0 A.T.
porospderra. Ompire: https://m.edsoo.ru/ffOcffc4
CroixeroBa
3akonsl hotoddpdexra. YpaBHEHHE
42 aﬁHLHTCgI)Ha Ji)l(b(bOTOE)(b(IljeKTa brtamorexa [IOK
s ’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» ¢portospdexra
Jasnenne cBera. OmbiTh I1. H.
43 JlebeneBa. XuUMHUUECKOE IEHCTBUE bubmrorexa ITOK
AACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa U
MPAKTUYECKOE TPUMEHEHHE:
44
¢dorosnemenT, poToaaATUHK,
CoJTHEeUHas1 OaTapest, CBETOINOT
45 Pemienue 3amay mo Teme «3JIeMEHTHI bubmoteka IJOK
KBAHTOBOH OITTUKH https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMcoHa. OIBITE
46 Pesepdopaa mo paccesHuio a-4actu Bubmorexa [OK
pROpA p t https://m.edsoo.ru/ff0d091a
[InanerapHast Mmozenb aToMa
bu6mmoreka [JOK
47 IT b
OCTYJaTHl bopa https://m.edsoo.ru/ff0d0afa
HN3nyuenue u noriomnienue GOTOHOB
48 I 1/1}1:3 €x0JIe aToMa C OILH(()bro OBHS bubmorexa HOK
P P . P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroi. Buasl ciekTpoB
BonHosrle cBoMicTBa YacTHll. BomHEI
. bubmoteka [JOK
49 ne bpoitnsa. KopnyckyinsipHo-

BOJIHOBOM Ayanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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https://m.edsoo.ru/ff0d015e
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BBIHYXXJICHHOC U3JIYYCHUC

50

OTKpbITHE PAUOAKTUBHOCTU. ONBITHI
Pesepdopaa o onpeneiaeHuo coctana
PaMOAKTUBHOTO U3ITy4CHHSI

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

o1

CgoiicTBa anb(da-, 6era-, ramma-
u3llydeHus. BiusHue
palOaKTUBHOCTHU Ha JKUBbIE
OpraHU3MBbl

52

OTKpBITHE IPOTOHA U HEUTPOHA.
H3otonsl. Anbba-pacna.
DNEKTPOHHBINA U TO3UTPOHHBIN OeTa-
pacnaz. ['amMMma-uznydeHue

bu6mnoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBs3M HYKJIOHOB B sIPE.

S nepnbie peakuuu. SnepHuiit
peaxTtop. [Ipo0GeMbl, mepCreKTHBHI,
AKOJIOTHYECKUE aCIEeKTHI SACPHON
DHEPreTUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d 1356

54

DneMeHTapHble YacTUIlbl. OTKpPBITHE
Mo3uTpoHa. MeTo bl HaOJII0 ICHHS 1
pEerucTpanuu 3JIeMeHTapHbIX YaCTHII.
Kpyrasiit cton «®yHaamMeHTalibHbIE
B3anMozuencTtsud. ExuHCTBO
(bu3HYECKOi KapTHHBI MUPaY

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

55

OTanbl pa3BUTHS aCTPOHOMUHU.
[IpukiiaiHOE U MUPOBO33PEHUECKOE
3HaYeHUe acTpOHOMUU. Bun
3B&3HOrO Heba. Co3Be3ausl, IpKre
3BE3/bI, IJIAHETHI, X BUINMOE
nemxenne. CoHeyHas cucTeMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Coumune. ConHeyHast aKTUBHOCTE.
Ucrounuk snepruu ComnHia u 3BE31

57

3BE3IBI, X OCHOBHEBIC
XapaKTePUCTUKHU. 3BE3/IbI TJIABHOMN
nocieaoBaTeabHOCTH. BHYyTpeHHee
crpoenue 38E31. COBpeMEHHBIE
MIPEICTaBIICHHS O MPOUCXOXKIECHUHU U
sBosmony CosHIa U 3BE31

58

Mneunsiit [Tyte — Hama ["anakTuka.
ITonoxenue u nerxenne ConHLa B
I'amaktuke. 'anaktuku. YEpHble
JBIPBI B SIAPAX TAIAKTHK

59

Bcenennas. Pa3zboeranue rajakTuk.
Teopust bonbioro B3phiBa.
PennkToBOE M3nydeHuUe.
MeraramakTuka

60

HCPGH_ICHHI)IC HpO6J’I€MBI ACTPOHOMUH

61

KonTponbHas padora «1eMeHTHI
ACTPOHOMUU U aCTPOPU3UKU»

62

O6o0mraromuit ypok. Pois ¢pusnku u
aCTPOHOMHH B SKOHOMHUYECKOM,
TEXHOJOTHICCKOM, COIUAILHON 1
THYECKOU cepax AessTeTbHOCTH
YyeroBeKa

63

O6o6maromuit ypok. Ponb u mecto
(GU3MKH U aCTPOHOMUU B
COBPEMEHHOM HAyYHOU KapTUHE MHUpa

64

O6o6maromuit ypok. Ponb




(bU3NIECKOI TeOpHH B (POPMUPOBAHUT
MPEJICTABICHUH O (PU3HYECKOM
KapTHHE MUpa

O6o06maromuii ypok. Mecro
65 ¢bu3nyeckoil KapTHHBI MUPA B 001IIEM

psaay COBPEMCHHBIX €CCTCCTBCHHO-
HaYYHBIX Hpe}ICTaBHeHI/Iﬁ O IIpupoae

66 PesepBHblil ypok. MarautHoe nose.

DneKTpoMarHuTHast HHAYKIIHUS

PesepBHbIit ypok. Ontuka. OCHOBBI
67 CHeIraJbHOU TECOPHH
OTHOCHTEIbHOCTH

Pesepnblit ypok. KBanToBas pusuka.
68 DeMEeHTbl ACTPOHOMUU U

acTpopU3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NpoBEPsIEMOro
pe3yJibTara

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

10.1

JleMoHCTpupOBaTh Ha MNpUMeEpax pojib U MecTo (U3HKU B
(bopMUPOBAaHUU COBPEMEHHON HAay4YHOH KapTHHBI MHUpPA, B Pa3BUTHUU
COBPEMEHHOM TEXHUKH U TEXHOJIOIMH, B MPAKTUYECKOU JE€ATEIbHOCTH

JIroaen

10.2

YuuThIBaTh TpaHUIBl IPUMEHEHUS U3YUEHHBIX (PU3NUYECKUX MOAENeil:
MaTepuanbHas TOYKa, MHEpIHabHAs cHUCTeMa OTCY€Ta, aOCOJIOTHO
TBEPAOE TEJO0, UACAIBHBIN Ia3; MOJAEIU CTPOCHUS T'a30B, KUIKOCTEH U
TBEPABIX TEJ, TOYCYHBIA DJIEKTPUYECKUN 3apsii — IPU PEIICHHUH

du3nyeckux 3agad

10.3

Pacrio3naBath Qu3nyeckue siBIeHUs (ITPOLIECCHI) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXAaHUKU, MOJEKYJISIPHO-KHHETUYECKOU TEOpHUHU
CTPOCHHMSI BEIIECTBA M  JJIGKTPOJMHAMHUKH: PABHOMEPHOE H
pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUIKEHHE, CBOOOJHOE MaJieHue
TeJN, IBMIXKCHHE MO OKPYXHOCTH, HWHEPIHS, B3aUMOJICHCTBUE TEI;
muddy3us, OpPOYHOBCKOE [BI)KEHUE, CTPOCHHE JKUIKOCTEH W
TBEPABIX  TeN, MW3MEHeHue o0béMa Tel NpU  HArpeBaHUU
(oxMakIeHUM), TEIJIOBOE pPABHOBECHE, HCIAPEHHE, KOHJICHCaIus,
MJIaBJIEHUWE, KpPUCTAUIM3allUsl, KHUIIEHHE, BJIAXKHOCTh BO31yXa,
MOBBIIIIEHUE JIABJICHUS ra3a MpHU €ro HarpeBaHUM B 3aKPBITOM COCYIIE,
CBSI3b MEXJIYy TMapaMeTpaMH COCTOSHHSI Tra3a B H30Ipoleccax;

SJICKTpHU3alusd TECJ, B3aI/IMOI[CI\/’ICTBI/IC 3apsaa0B

10.4

OnuchiBaTh MEXaHUYECKOE JBUKEHHE, HCIONb3ys (PU3NUECKHUE
BEJIMYMHBL: KOOPAMHATA, MYyTh, MEPEMEILECHUE, CKOPOCTh, YCKOPEHUE,
Macca Tejla, CuJla, HMOYJIbC Tela, KUHETUYECKas DHEprus,
NOTCHIIMAJIbHAST JHEPrus, MeXaHuueckas pabora, MeXaHWYecKas
MOIIHOCTh; MPY ONMUCAHUU MTPABUIBHO TPAKTOBATH (DU3UUECKUN CMBICIT
UCMOJBb3YEMbIX BEJIMYWH, WX OOO3HAYCHUS W CAMHHIIBI, HAXOAHUTH
(bopMyIBI, CBS3BIBAIOIINE NaHHYIO (DU3MUECKYIO BEIMYUHY C APYTHMH

BCIIMYMHaAMH

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBEIC CBOMCTBA TEI M TCILIOBBIC




SBJICHUS, WCIONB3Ysd (U3NYECKHEe BEIUYMHBL JaBJCHHUE Tas3a,
TeMIeparypa, CpeAdHsisi KUHETHYECKass DJHEPrusi XaoTHU4eCKOro
JBW)KEHHS MOJIEKYJl, CpEIHEKBaJApaTU4YHas CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHsIsi OHeprus, pabora rasa,
KOX((PUIIMEHT TMOJE3HOro JEHCTBUS TEIIOBOT'O JBHUTATENs; IPU
ONMUCaHUU MPaBUIIBHO TPaKTOBATh ¢busnueckuit CMBICII
UCIOIB3YEMBIX BEJIUYUH, WX OOO3HAYECHHUS M EIUHUIIBI, HAXOJIUThH
(GbOopMYyIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUYUHY C APYTUMU

BCJIIMYNHAM

10.6

OnuchiBaTh M3YYEHHBIE DJIEKTPUYECKHME CBOMCTBAa BELIECTBA U
ANIEKTPUUYECKHE  SIBJICHHS  (MPOIECChI), HUCHONB3ys  (U3NUYECKHE
BEJIMYUHBIL AJEKTPUYECKUN  3apsll,  DJIEKTPUUECKOe  MOJe,
HANpsHKEHHOCTh TMOJIs, TOTEHLHUAal, Pa3HOCTh IOTEHIHAJIOB; IPH
OIKCAaHUU MPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI HCIOJIb3YEMbBIX
BEIWYUH, HMX OOO3HAUeHUS U EOUHHIIBI, YKa3blBaThb (OPMYIIBL,
CBSI3BIBAIOIIME JIaHHYIO  (U3MYECKYI0 BEIMYMHY C  JIPYyTUMHU

BCJIIMYMHaAMH

10.7

AQHAMM3UPOBATh (PU3UYECKHE TIPOIECCHl U  SBIICHHS, HCIOIb3Ys
(dbu3HUecKre 3aKOHBI M MPUHIIMIIBLI: 3aKOH BCeMHUpHOTO TsroreHus, I, 11
u |l 3akonbl HproTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOW SHEPruH,
3aKOH COXPAHEHMs] UMIYJIbCA, TPUHIUII CYNEPIIO3UIINHN CUJI, TTPUHITUI
paBHOMNpPABUS HMHEPUUABHBIX CHCTEM  OTCUETa;  MOJEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHMS BELIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpemHel KHHETHYECKOW SHEPrHH TEIJIOBOTO JBHKCHHS MOJIEKYJ C
aOCOJIIOTHON TeMIepaTypou, MEpPBbI 3aKOH TEPMOJWHAMHKHU; 3aKOH
COXpaHEHHUS JJEKTPUYECKOro 3apsna, 3akoH KyrnoHa; mpu 3ToM
pa3iauyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BbIpaKeHUE U yCI0BUs (TPaHUILbI, 001aCTH) MPUMEHUMOCTH

10.8

OOBACHITE OCHOBHEIE IMPUHITUIIBI JEeUCTBUS MalluH, HpI/I60p0B n
TCXHUYCCKUX YCTpOﬁCTB; pas3jmdyaTrtb YCJIOBUA HUX 0e30macHoro

HCIIOJIb30BaHUS B ITIOBCEIHEBHOM XKU3HU

10.9

BrmomHATE 9KCIICPUMCHTHI IO UCCIICAOBAHUIO (1)I/I3I/I‘IGCKI/IX SIBIICHUM U
IIPOLIECCOB C MCIIOJIb30BAHUEM IPSMBIX U KOCBEHHBIX U3MEPEHUM; IIPU
3ToM (opMmyaupoBaTh mpobiiemMy (3azady) M THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY U3  IPEIJIOKEHHOTO

000pyIOBaHUS, MPOBOJUTH OIBIT U (POPMYIMPOBATH BHIBOJIBI

10.10

OC}’HIGCTBJ'IHTI) NpsAMBIEC W KOCBCHHBIC H3MCPCHUIA (I)I/ISI/I‘—IGCKI/IX

BCJIIMUUH; IIpU 3TOM BBI6I/IpaTI> OINTUMAJBHEBIA CIIOCO0 U3MEPCHUA U




HCIIOJIB30BATh U3BCCTHBIC MCTOAbI OIICHKHA HOFpeI_HHOCTeI\/'I I/I3MepeHI/II71

10.11

HccnenoBath 3aBUCUMOCTH MEXKIY (U3MUECKMMHM BEIUYMHAMU C
WCIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUN; TPH STOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUPOBATh pPE3YJbTAThl TOJYYCHHOW 3aBUCUMOCTH
bu3nUecKrX BETUYNH B BUAC TAOIHI] U TPa(UKOB, J1€JIaTh BBIBOJBI 11O

pe3yJibTaTaM HCCIe10BaHuUs

10.12

CobOmonaTh mpaBujia O€30MACHOTO  TpyAa TMpU  HPOBEIECHUU
UCCIIEZIOBAHUNH B  paMKax y4eOHOro OJKCIHEpUMEHTa, y4deOHO-
UCCIIeIOBATEIbCKONM U IPOEKTHOM IESITEIbHOCTH C HCHOJIb30BAHUEM

U3MEPHUTEIBHBIX YCTPONCTB U TJAOOPaTOPHOT0 000pyAOBAHUS

10.13

Pemarp pacuérHble 3a1auu ¢ SBHO 3aJaHHON (U3MYECKONH MOJEIbIO,
UCTIONIB3Ysl (pu3KMYecKue 3aKOHbl M HPUHIMIBI, HA OCHOBE aHalIu3a
yCIOBUS  3aJaud  BbIOMpaTh  (PU3HYECKYI0 MOJENb, BBLIEIATH
dusnueckue BeIUYMHBI U (HOPMYJIIbl, HEOOXOAUMBIE JUIsl €€ pelleHus,
IIPOBOJUTH PACUETHI U OLIEHUBATH PEAJbHOCTD MOJIYYEHHOIO 3HAYCHHUS

¢du3ndecKol BeITHUNHBI

10.14

Pewars Ka4eCTBEHHbBIE 3a7a4u: BBICTPAaNBaTh JIOTUYECKU
HEIIPOTUBOPEUYMBYIO LIEMIOYKY PACCYKIECHUHM C ONOPOW HA U3Yy4YECHHBIE

3aKOHbI, 3aKOHOMCPHOCTH U (bmnqecm/le SABJICHU

10.15

Hcnonp3oBaTh MHpH  pEUIEHMM Y4YeOHBIX 3a7ad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU Ui TOUCKA, CTPYKTYpPHPOBaHUS,
UHTEpIpETallud U TpelcTaBleHUs] Y4eOHON M Hay4dHO-TIOMYJISpHON
UHPOPMAIIUH, MONYYCHHOH M3 Pa3IMYHbIX HCTOYHHKOB; KPHUTHUYECKH

aHAJIM3UPOBATH OTYyYaeMyI0 HH(OPMAIUIO

10.16

[TpuBoAMTH mpUMeEpH BKJAJa POCCUUCKUX U 3apyOeXHBIX YUEHBIX-
¢U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO

MHpa, B pPa3BUTHUC TCXHUKH U TEXHOIOT Ui

10.17

Hcronb30BaTh TEOpETHUYECKHE 3HAHHS MO (U3UKE B IOBCEIHEBHOM
JKU3HM JIJIs1 o0ecriedeHusl 0e30MacHOCTH IIPU 00pallieHuH ¢ IpudopaMu
U TEXHUYCCKHUMH YCTPOMCTBAMH, JUII COXPAaHEHHUS 370pPOBbS U

CO6J'IIOI[CHI/I$I HOPM 3KOJIOI'HYCCKOI'o IOBCACHUA B Oprma}omeﬁ cpeac

10.18

PaGoTaTe B rpynme ¢ BBINOJHEHUEM PA3IMYHBIX COLHATIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  TPYIIBL,  PAMOHAIBHO  PACIPENEIATh
00S3aHHOCTH ® TIJIAHUPOBATH JIESATEIBHOCTh B HECTAaHAAPTHBIX
CUTyallusiX, aJeKBaTHO OLIEHWBATh BKJAJ KaXIOTO0 M3 yYACTHHUKOB

CPYIIIBI B pellIeHHE paccMaTpUBaeMoil mpoOIeMbl




11 KJIACC

Kon
NMPoBEPSIEMOT0
pe3yJjibTara

IIpoBepsiemble nMpeMeTHbIE Pe3y1bTAThI 0CBOEHNSI OCHOBHOIA
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

111

JleMOHCTpUpOBaTh Ha IpUMeEpax pojib M MeCcTo (U3UKU B
(dbopMHpOBaHUU COBpPEMEHHONW HAayYHOW KapTUHBI MHpa, B Pa3BUTHH
COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUUECKOU JEATEIbHOCTH

Jr0/IeH, IIEJIOCTHOCTh U €AMHCTBO (PU3HUECKO KapTUHBI MUpa

11.2

Y4uTHIBaTh TPAHULBI IPUMEHEHUS W3YYECHHBIX (PU3MUECKUX MOJIEICH:
TOUYEYHBIN JIEKTPUYECKUN 3apsf, slepHas MOAEIb aTOMa, HYKJIOHHAs

MO/JI€/Ib aTOMHOI'O SiApa IPU PEIIeHNH GU3NYECKUX 33124

11.3

PacnioznaBate (usmueckue sBieHUS (MPOIECCh) U OOBSICHATH UX HA
OCHOBE 3aKOHOB  JJICKTPOJAMHAMHKH W  KBAaHTOBOH  (DU3HKH:
DIIEKTPUYECKasi TPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JICUCTBUS  TOKa, B3aMMOJICHCTBHE MarHuTOB,
JJNICKTPOMATHUTHAS WHAYKIUSA, JCWCTBHE MArHUTHOrO TIONS Ha
OPOBOJHUK C TOKOM U JIBIDKYIIMICS 3apsl, DJIEeKTPOMArHUTHBIE
KoleOaHWsl ¥ BOJHBL, NPSIMOJMHEHHOE paclpOCTpaHEHHE CBETa,
OTpaKeHHEe,  TpeloMiieHHe, wuHTepdepeHnus, audpakmus U
MOJSIpU3aNys CBETa, JUCIHEpcUsi cBeTa, (hoTornekTpudeckuit rddext
(botoaddexT), cBeTOBOEC MaBICHHE, BO3HUKHOBCHHE JIMHEHYATOrO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas H  HUCKYCCTBEHHAs

PAAUOAKTUBHOCTD

11.4

OnuceiBaTh  M3Y4YEHHBIE CBOMCTBA BelleCTBA  (JIEKTPHUUECKHUE,
MarHMTHbIE, ONTUYECKUE, NIEKTPUUECKYIO MPOBOAMMOCTD PA3INYHBIX
Cpen) W DJIEKTPOMAarHUTHbIE SIBIIEHUS (IIPOLIECCHI), HCHOJIb3YS
¢u3nyeckue BEIMYMHBL:  DJIEKTPUYECKMH  3apsl, cuja  TOKa,
JNEKTPUYECKOE  HaNpsDKEHHe,  JJIEKTPHUECKOe  COMPOTHUBIICHUE,
paszHocThs moteHuuanos, JJIC, paboTta Toka, WHAYKIHS MarHUTHOTO
nonsi, cuina Awmmepa, cuia JlopeHma, HMHIYKTUBHOCTh KATYIIKH,
SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOIO TOJield, Mepuox W YacToTa
KoleOaHuii B KOJIeOaTeTbHOM KOHTYPE, 3apsil U cujla TOKa B IpoIiecce
rapMOHHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHUH, dokycHOE
paccTosiHue M ONTHYEcKas CHJIa JIMH3bI; MPU ONUCAaHUM TNPaBUIBHO
TPaKTOBaTh (PU3UYECKUIH CMBICI HCIONb3YyeMbIX BEJIWYUH, HX
0o003HaueHHUA U E€AMHMIBI; YKa3blBaThb (OPMYJIbI, CBS3BIBAIOLIME

JaHHYI0 (PU3MYECKYIO BEIUYUHY C APYTUMHU BEIMUYUHAMU




11.5

OnuceiBaTh U3y4€HHbIE KBAHTOBbIE SIBJICHHS U MPOLIECCHI, UCIIOJIb3YS
¢u3nyeckue BETMYUHBI: CKOPOCTH JJEKTPOMArHUTHBIX BOJH, IJIMHA
BOJIHBI M YacTOTa CBETa, JHEPrus W HMIOYJIbC (OTOHA, IMEPUOJ
[ojypacnaja, OSHEPrus CBSI3M AaTOMHBIX SJA€p; IPH ONUCAHUHU
MPaBIJIBHO TPAKTOBATH (PU3UYECKUI CMBICI MCIOJIE3YEMbIX BEIHYUH,
uX 00O3HAYeHHWs W EIWHUIIBI; YKa3bIBaTh (DOPMYJIIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3NYECKYI0 BETUYUHY C APYTUMHU BEIUYNHAMH, BBIYUCIIATh

3HauYCHHE (PU3NIECKON BEITUIMHBI

11.6

Ananu3upoBaTh (U3MYECKHE TMPOIECCHl U SBJICHUS, HCIOIb3YS
¢u3ndyeckre 3aKOHBI W NpUHOHNBL: 3akoH Owma, 3aKOHBI
MOCJIENOBATENBHOIO M MMAPAJUICIBHONO COEIMHEHUS MPOBOAHUKOB,
3akoH /[oyns — JleHna, 3aKOH 3JEKTPOMarHMTHOW WHIYKLHWH, 3aKOH
MPSIMOJIMHEUHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHBI OTPa)KEHUsI CBETa,
3aKOHBI ~ MPEJIOMJIEHHS  CBETAa, ypaBHEHME OWHINTEHHA  AJIs
dotorddexTa, 3aKOH COXpaHEHHUs] DHEPrHHM, 3aKOH COXPaHEHUS
MMIyJIbCa, 3aKOH COXpPaHEHUs »JJICKTPUUECKOro 3apsija, 3aKoH
COXpaHEHHUS  MaccoBOro  4Yucia, MocTyidaTel  bopa, 3akoH
paaMoOaKTHBHOIO paclajaa; NOpd OATOM  Pa3jiMyaTh CIOBECHYIO
bOopMyIIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE U Y CIOBHS

(rpaHuIbl, 06J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJBITB HampaBJICHUC BCKTOpa HWHAYKIIMKM MArHUTHOI'O II0JIL

MPOBOJIHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHa

11.8

CtpouTs ¥ ONHUCBIBATh M300pa)KE€HUE, CO3/1aBAE€MOE  IJIOCKUM

3€pKajIoOM, TOHKON JTMH301

11.9

BBIMOIHATH 3KCIEPUMEHTHI 110 UCCIICTOBAHUIO (DU3HYECKUX SBJICHUH U
MPOIIECCOB C UCIOJB30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUH; MPH
3ToM GOPMYJIMpPOBaTh MpoOieMy (3a7ady) W THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOIrO

000opyi0BaHus, IPOBOJUTH OIBIT U (POPMYJIM POBATh BHIBO/BI

11.10

OCYH_ICCTBJ'IHTB npAMbIC KW KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘ICCKI/IX
BCJIIMYUH, IIPpU ITOM BBI6I/IpaTB ONTHMAJBHEINA CII0CO0 HU3MCPCHUA U

HCIIOJIB30BATh U3BCCTHBIC MCTOAbI OIICHKHA HOFpeI_HHOCTeI\/'I I/I3MepeHI/II71

11.11

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEIMYUH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHMH; TIPU OTOM KOHCTPYHPOBATh yCTaHOBKY,
(bUKCHpOBaTh PE3yJIbTAThl IMOJYYCHHOM 3aBUCHUMOCTH (DHU3UYECKHUX
BEJIMYUH B BUJE TaOIMUIl U rpaduKoB, 1eIaTh BHIBOJBI IO pe3ybTaTaM

HUCCIICOOBaHUA

11.12

CobmonaTe mpaBuia 0Oe30MacHOTO Tpylda HpH  MPOBEIECHUU




UCCIIEIOBAaHUI B paMKax Yy4eOHOro OSKCHepuMeHTa, ydeOHO-
UCCIIEIOBATENBCKON U MPOEKTHON NEITENIbHOCTH C UCHOJIb30BAHUEM

U3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOr0 000pYAOBaAHUS

11.13

Pemate pacuérHble 3aJauM ¢ SBHO 33JaHHON (QU3MUECKONH MOJEbIO,
UCTIONB3Ysl (PU3MYEeCKHe 3aKOHBI W TPUHIUIBI;, HA OCHOBE aHallM3a
yCIOBUS ~ 3aJaud  BBIOMpAaTh  (PU3HYECKYI0 MOJENb, BBLICIATH
¢u3ndeckre BeTMYUHBI U (POPMYIIBI, HEOOXOIUMBIE IJisi €€ pelIeHMs,
IPOBOJMUTH PACUETHl U OLIEHUBATh PEATBHOCTH MOJYYEHHOTO 3HAUECHUS

(bU3NIECKON BETHUNHBI

11.14

PemaTtes  kayecTBEHHBIE  3aJayu: BBICTPaWBaTh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO IIETIOYKY PACCYXJIECHUN C OMOPOH HAa M3y4EHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU 1 (1)I/I3I/I‘I€CKI/I€ SIBJICHUSA

11.15

Hcnonp3oBaTh MHpH  pEUIEHMH Y4YeOHBIX 3a7ad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU Uil TOHUCKA, CTPYKTYPHPOBAHUS,
UHTEpIpEeTallud U TPEACTaBIeHUS Y4eOHOM W Hay4dHO-TIOMYJISAPHOU
uH(bOpMAIUH, MOJYYECHHOW W3 PAa3NUYHBIX MCTOYHUKOB; KPUTHUECKH

AHAM3HPOBATH MOIYIAEMYIO HHPOPMAIUIO

11.16

OOBSICHATh MPUHIUIBI JACHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3nuyaTh YCIOBUS MX O€30MaCHOrO HCIOJIb30BaHHUS B

IIOBCEIHEBHOM KU3HU

11.17

[TpuBoAMTH mpUMeEpH BKJAJa POCCUUCKUX U 3apyOeXHBIX YUEHBIX-
¢U3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHUE MPOLIECCOB OKPYXKAIOIIETO

MUpa, B pa3BUTUC TCXHUKU U TEXHOJIOT I

11.18

Hcnonp3oBaTh TEOPETHUECKHUE 3HAHUS MO (U3UKE B IMMOBCEIHCBHOMU
JKU3HM JIJIs1 00ecriedeHus] 0€30MacHOCTH TTPH 00paIeHun ¢ IpudopaMu
U TEXHWYECKHUMH YCTPOMCTBAMH, JUII COXPAaHEHHUS 3I0pPOBbS U

COGJ’IIOI[CHI/IH HOPM 3KOJOI'MYCCKOI'o IOBCACHUA B Oprmanmeﬁ cpeac

11.19

PaGotath B rpyIie ¢ BBIIOJHEHHWEM PA3JIMYHBIX COLIMAIBHBIX POJIEH,
IUIaHUPOBaTh ~ paboTy  Tpymmbl,  paldOHAJbHO  paCIpeleNsiTh
0053aHHOCTM ¥  IUIAHUPOBAaTh JEATEIbHOCTh B  HECTaHJIAPTHBIX
CUTyallMsIX, aJeKBAaTHO OIEHMBATh BKJIQJ KaXJOTO M3 YYAaCTHUKOB

TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOM MTPOOIEMBI




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pa3neaa

Koxa nposepsiemoro
3JIeMEHTa

IIpoBepsiemMble 3JIEMEHTHI CO/IEPKAHUS

OU3NUKA U METO/Ibl HAYYHOI'O IIO3HAHUMA

11

®uszuka — Hayka o npupoxe. HayuHnbie
METO/Ibl TIO3HaHUs OKpy»Karouiero mupa. Poib
JKCIEPUMEHTa U TEOPUH B  IIpoLecce

MO3HAHUS MIPUPOIBI. DKCIEPUMEHT B (prsuke

1.2

MogenupoBanue (GUINYECKHX SABJICHUH U
npoueccoB. Hayunsie runoressl. dusznueckue
3aKOHBl M TEOpUH. ['paHUIBl PUMEHUMOCTU
busznuecKknx 3aKOHOB. [TpunIMn
cootBeTcTBHs. Pomp u Mecto ¢usuku B
dbopMupoBaHUU COBPEMEHHOM Hay4YHOI
KapTHUHBI MHpa, B MPaKTHYECKON

NEeATEIbHOCTH IO CH

MEXAHUKA

#H#Parf#KUHEMATHUKA

211

Mexanndgeckoe JABUKCHHUC. OTHOCUTEIHLHOCTh
MCXaHUYCCKOI'O ABMXKCHMA. Cucrema orcuéra.

Tpaekropus

2.1

212

[Tepememnienne, CKOpPOCTh (CpeqHssE CKOPOCTH,
MTHOBEHHAasi  CKOpPOCTb) U YCKOpEHHe
MaTepUaTbHON TOYKH, MX MPOEKIUU Ha OCH
CHCTEMBbI KOOpIMHAT. Crnoxenue

MIEPEMELICHUN U CIIOKEHHE CKOPOCTEN

213

PaBHOMEpHOE u PaBHOYCKOpPEHHOE
NPSAMOJIMHENHOE JIBUKEHUE. I'paduku
3aBUCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOpEHHUS, MyTH u nepeMeIeHus

MaTepHaanoﬁ TOYKH OT BPpEMCHU




2.14

CBoOomHOe najzicHre. Y CKOpEHHE CBOOOTHOTO

najgeHus

2.15

KpuBomuneitnoe naBukenue. PaBHOMepHOe
JBU)KEHUE MaTepualbHOU TOYKHU no
OKPY>XHOCTH. YTJIOBasi CKOPOCTh, JIMHEWHAas
CKOPOCTB. IIepuon 51 4acToTa.

LleHTpOCTpEeMUTETBHOE YCKOPEHHE

2.16

Texnunueckue YCTPOMCTBA: CIIUOMETD,
JBWJKCHUE CHApsAI0B, LIEMHBIE U PEMEHHBIE

nepeaavn

2.1.7

IIpakTnyeckue paboTHI. N3mepenue
MIHOBEHHOMU CKOPOCTH. Hccnenoanue
COOTHOILIEHMSI MEXKIY MYTAMHU, IIPONICHHBIMU
TEJIOM  3a  IOCJIEJOBATEIbHBIE  paBHBIC
IIPOMEXKYTKH BPEMEHHU NP PaBHOYCKOPEHHOM
JBWKEHUH C HAa4daJlbHOW CKOPOCTBIO, pPaBHOMN
Hyr0. M3yuenue IBMKEHMS IApUKa B BA3KOU
KUAKOCTH.  M3ydeHme  ABMXKEHMS — Teua,

OpOILIEHHOI0 TOPU30HTAIBHO

2.2

#H#Par#### IMUHAMUKA

221

ITpuHImn OTHOCHUTEJIbHOCTHU lNamanes.
Ilepsbiii 3axkoH HeroTona. HMuepuuanbHbie

CUCTEMBI OTCUETa

2.2.2

Macca tena. Cuna. IlpuHuun cynepnosunuu

CHJI

2.2.3

Bropoii 3akoH HprooToHa a1 MaTepualibHOU
TOYKM B MHEPLUHUAIBHOM CHUCTEME OTcuéra
(UCO). Tperuit 3axkoH HproroHa  mis

MaTCPUAJIbHBIX TOUCK

224

3akoH BceMHUpHOro TsAroTeHus. Cuia TsHKecTH.

[TepBast kocMu4eckasi CKOpocTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHHs

CKOJIbXKCHU A u cujia TPCHUMA ITOKOs.

Koapdunment tpenus. Cuna conmpoTUBIECHUS




IIpH JIBUXXCHHUU TECJIA B )KUAKOCTHU HUJIM Ira3c

2.2.7

HOCTynaTeJ'IBHOC M BpallaTCIbHOC ABHKCHUC

a0COIOTHO TBEPIIOTO TEIa

2.2.8

MoOMEHT CHIBI OTHOCHTEIHEHO OCH BpalllCHUA.
IIneyo cuinbl. Yca0BUs paBHOBECHS TBEPAOrO
tena B ICO

2.2.9

TexHuueckue  yCTpOMCTBA:  MOJIIMITHUKH,

JABHXKXCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Tpaktiueckue paboThl. M3yueHne NBHKEHUS
Opycka 1O HaKJIOHHOW TIUIOCKOCTH TOJ
JIeliCTBUEM HECKONbKUX cui. MccnenoBaHue
3aBUCUMOCTH CHUJI YIPYTrOCTH, BO3HHMKAIOIIHUX
B nedopMupyeMOl MpyXUHE U PE3MHOBOM
oOpasiie, OT BEIWYUHBI UX JedOopMalUU.
UccnenoBanue ycioBuil paBHOBECHS TBEPAOTO

Tella, UMEIOILETO OCh BpallleHUSs

2.3

###Par##H#3AKOHBI COXPAHEHIN 1 B MEXAHUKE

NMiynsc MaTepuanbHOM TOYKH, CHCTEMBI

231 MaTepHaIbHBIX To4deK. MMmynabc cuiel u
M3MEHEHHUE UMITYJIbCca Tena
939 3akoH coxpaHeHuss wumnyiasca B HCO.
o PeakTuBHOE IBUXKEHHE
2.3.3 PaboTa cuisl
2.34 MouHoCTh CHITbI
235 Kunernueckas sHeprust MaTepualbHOW TOUKH.
o Teopema 0 KHHETHYECKOU YHEPTUU
[TorenunanbHass sHeprus. lloreHuuanbHas
238 SHEprus yIpyro e opMHUpPOBAHHON
- npyxkuHbl. [loTeHnuanbHas SHeprus Tena
BOJIM3H MTOBEPXHOCTU 3eMJIU
[ToreHunanbHble W HEMOTEHIMAIBHBIE CHJIBL
937 CBsi3b  pabOThl HEMOTEHUMAIbHBIX CHJI C

N3MCEHCHHUEM MEXaHUIECKOM SHEPruu

CUCTEMBI TECJI. 3akoH COXpaHCHUA




MEXaHHYEeCKOMH OQHCPIrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuuecknue ycTpOMCTBA: ABUKEHUE PAKET,
- BOZOMET, KOIIEp, IPY>KUHHBIA TACTOJIET
[Ipaktuueckue paborsl. M3ydeHue cBs3M
2310 CKOpPOCTE€H Tel TMpU HEynpyroMm yjaape.

HccrnenoBanue cBsi3M  pabOTBl  CHIBI €

U3MEHECHHUEM MEXaHUYECKOM OHCPIruu TCjia

MOJIEKVYJIAAPHAA ®U3UKA U TEPMOJANHAMUKA

3.1

#i#Par###OCHOBbBI MOJIEK VJISIPHO-KUHETUYECKOM TEOPUU

3.11

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BpoyHoBckoe
nerxenue. Judoysus. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHﬂ qacTull B€IICCTBA

3.1.2

Mopenn CTpoeHHMs Tra3o0B, JKHAKOCTEH U
TBEPABIX TeI W  OOBSICHEHHE  CBOMCTB

BEII[ECTBA HA OCHOBE DTUX MOJICIICH

3.1.3

Macca wmonekyn. KomudectBo BemecTsa.

[TocrositnHas ABoraapo

3.14

TemmmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. lllkana remneparyp Llenbcus

3.15

Mogens  upeampHoro rasza.  OcHoBHOe
ypaBHeHI/Ie MOJ'ICKyJ'IprHO-KHHGTH‘ICCKOﬁ

TCOPUHU NJCAJIBHOI'O I'a3a

3.16

AbcomoTHas TemIepaTypa Kak Mepa cpeiHen
KHHETUYECKON 3HEpPruu TENJOBOro JBHKEHUs

yactul rasza. lllkana temnepatyp KenpBuna

3.1.7

VYpaBuenne Knanelipona — Menaeneesa.

3akon JlanpToHA

3.1.8

I"azo0BbI€ 3aKoHBI. M30mponeccsl B U1 IbHOM
ra3e¢ C IOCTOAIHHBIM KOJIHMYCCTBOM BCIICCTBA.

u30TepMa, U30X0pa, n3obdapa

3.1.9

TexHuueckue YCTpOMCTBA: TEpPMOMETP,

O6apomertp




3.1.10

[Tpaktnueckue paborel. M3mepeHwe Macchl
BO3/lyXa B KJIacCHOW KomHare. MccnenoBanue
3aBUCHUMOCTH MEXY NapaMeTpaMH COCTOSHUS

pa3peKEHHOr 0 Tasa

3.2

OCHOBbI TEPMOJIMHAMMUWKU

321

TepmoauHamuueckass cucreMa. BHyTpeHHss
JHEPrus TEPMOJUHAMUYECKOW CHCTEMBI U

CIOCOOBI €€ N3MEHEHUS

3.2.2

KomnuectBo Temnorsl u pabota. BHyTpeHHss

SHEPrugd OAHOATOMHOI'O UACAJIbHOI'O I'a3a

3.2.3

Bunpl Teronepenadn: TEMJIONPOBOIHOCTD,
KOHBEKIIUS, H3nydeHue. TermmoéMKOoCTh Tela.
ViaenpHas TEMJIOEMKOCTh BellecTBa. Pacyér

KOJIMYECTBA TCIJIOTHI ITPU TCILIONCPpEaaUuC

3.24

IlepBblii 3aKk0H TepMOaUHAMUKU. [IpuMmenenune
IIEPBOrO 3aKOHa TEPMOJINHAMUKHU K
u3onporneccaM. ['paduyeckas uHTEpHperanus

paboThI raza

3.25

TemnoBbie MamwuHbl. [lpuHUMOBL  AeicTBUS
TenjaoBeIx MamwuH. [IpeoOpa3oBanus sHEpruu
B TemIoBeiXx MammHax. Kosddumuent
noniesHoro  aeiicteust  (manmee —  KILJ)

tertoBor MammuHbl. H{ukin Kapao u ero KITZ{

3.2.6

Bropoit 3aKOH TEPMOJAUHAMUKH.
HeoOpatuMocTs  mpoueccoB B IIPUPOZE.
Tennossie JBUTaTEIIN. DKoJylornyeckue

HpO6J’IeMH TCILIOOHCPT CTUKHU

3.2.7

Texnuueckue YCTPOMCTBA: JBUraTesb
BHYTPEHHETO cropanus, OBITOBOM

XOJIOJIMJIbHUK, KOHAULIMOHED

3.2.8

[TpakTueckue pabotel. MzMepenue yaeiabHOI

TEMJIOEMKOCTH

3.3

###Par### AI'PET ATHBIE COCTOSHU A BEIIIECBA. ®A30BBIE

I[TEPEXO/IbI




331

[TapooOpazoBanue u KoHAeHcanus. Vcnapenue
u KUTICHHE. VY nenbHast TEmIoTa
napooOpazoBaHusl. 3aBHCUMOCTh TEMITEPATYPbI

KHUIICHHUSA OT JaBJICHUA

3.3.2

AOcomoTHaE W OTHOCHUTENBHAS BIAXKHOCTD

BO31yxa. HacelleHHbIi map

3.3.3

TBépnoe TEJIO. Kpucranmmueckne u
amopdHbIe Tena. AHHM3OTPONHS  CBOKCTB
KpPHUCTAJLJIOB. Kunkue KpH CTaJLJIbL.

COBpeMeHHBIe MaTCpHaJIbl

3.34

[InaBienne W KpucTajuM3auus. Y JIeJbHAs

tenyora riaasieHus. Cyoaumanus

3.35

VYpaBHeHME TEIIOBOro Oananca

3.3.6

TexHudeckre YCTpOHCTBA: TUTPOMETP H
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
MOJIYYCHHsI COBPEMEHHBIX MaTE€pUajoB, B TOM

YU CJIC HAHOMATECPHUAJI0B, U HAHOTCXHOJIOT N

3.3.7

IIpakTnueckue paboTHI. N3mepenue

BJIAXKHOCTH BO31yXa

SJIEKTPOJJMHAMUKA

4.1

###Par###OJIEKTPOCTATUKA

41.1

OnexTpu3aiys Ten. DIeKTpudeckuit 3apsi. [[sa

BUIA DJICKTPUYCCKUX 3apPsAa10B

4.1.2

HpOB OJHHUKH, JAUDJICKTPUKH u

MMOJIYIIPOBOAHUKH

413

3aKkoH COXpPaHCHH: SJICKTPUICCKOT' O 3apaia

414

B3aumoneiictBue 3apsaoB. 3akoH Kynona

4.1.5

DJEeKTpUYECKOE  IMOJIE. Hanpsx€HHOCTD
JJIEKTPUY ECKOT O I1OJIAL. [TpuHDHn
CYIIEPIIO3ULIAH. JInaun HaNPsHKEHHOCTH

SJICKTPUYCCKOI' O IOJIA

4.1.6

PaGota cCHJ  93JEKTPOCTATHYECKOTO  MOJIS.

IMorennman. Pa3zHocTs MOTEHIIMATIOB

4.1.7

HpOBO)IHI/IKI/I U AOUBJICKTPUKKW B IHOCTOSIHHOM




QJICKTPUUICCKOM I10JIC. I[I/IBJ'IGKTpI/I"IeCKaH

MIPOHULIAEMOCTh
DIJIEKTPOEMKOCTb. Konpaencarop.
418 DNeKTpOEMKOCTh IJIOCKOTO  KOHJEHcAaTopa.
OHeprus 3apspKeHHOT0 KOHJEHCaTopa
TexHuueckre  yCTpOMCTBa:  3JIEKTPOCKOII,
419 JIEKTPOMETP, DJIEKTPOCTATHUECKAs 3alluTa,
o 3a3eMJIEHHE 3JIEKTPONPHOOPOB, KOHACHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTEP
4110 IIpakTnyeckue paboTHI. N3mepenue

BHGKTpOéMKOCTI/I KOHACHCATOpa

4.2

#HHPar##HIIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VcaoBus CyII€CTBOBAHUA IIOCTOAHHOI'O

421 AEKTpHYEcKoro Toka. Mcrounuku toka. Cuna
ToKa. [TocTOSHHEIN TOK
4.2.2 Hanpspxkenue. 3akon Oma 11 ydacTka 1emnu
423 DIEKTPUYECKOE CONPOTHBIICHHE. Y IEIbHOE
o COIPOTUBJICHUE BEIIECTBA
424 [TocnemoBartenbHOE, napajuiesbHOe,
o CMEIIaHHOE COEANHEHNE TPOBOJHUKOB
PaGoTa snmexkTpudeckoro toka. 3akoH J[xoyms
425
— Jlenna
4.2.6 MOIIIHOCTB AJIEKTPUYECKOTO TOKA
anekTpoaBwxkymas cuwia (manee — DAC) u
427 BHYTPEHHEE COMPOTHBJICHUE MCTOUHHUKA TOKA.
o 3akoH Owma [ TOMHOHM  (3aMKHYTOH)
aJeKTpUYeckol 1enu. KopoTkoe 3aMbIkaHue
DneKTpOoHHAs MIPOBOJIUMOCTh TBEPABIX
Y METaJ/UIOB.  3aBHCHUMOCTb  COINPOTHBIICHHS
o METAaIOB oT TEMIIEPaTYPhbI.
CBepXnpoBOIUMOCTh
429 OnexTpudyeckuii Tok B Bakyyme. CBoiicTBa

SJICKTPOHHBIX IMTY4YKOB




4.2.10

[TonynpoBoguuku. CoOCTBEHHas U MpUMeEcHast
MIPOBOJMMOCTh MOJYHIPOBOAHUKOB. CBOMCTBa

p-n nepexoaa. [1oaynpoBOAHUKOBBIE TPUOOPHI

4211

ONEeKTPUYECKUA  TOK B BJIEKTPOJIHUTAX.
DIEeKTPOTUTAYECKAs JIM CCOLIAAIIHS.

DNeKTpou3

4212

DNeKTpUUeCcKuit TOK B rasax.
CaMOCTOATENBHBIIET W HECAMOCTOSTEIIBLHBIN
paspsia. PasnuuHble TUIIBI CaMOCTOSITEIBHOIO

paspsna. Monnus. [Inazma

4.2.13

Texnuueckue YCTpPOMCTBA: aMIIepMeTD,
BOJITMETP,  PEOCTaT, HCTOYHUKHA  TOKa,
AJIEKTPOHArpeBaTeIbHbIC npudopsl,
3IIEKTPOOCBETUTEIbHBIC TPHOOPBI, TEPMOMETP
COIIPOTUBJICHMS, BaKyyMHBbII IUON,
TEPMHCTOPBI u b oTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HPIKOBLIﬁ A0, raJIbBaHHUKa

4.2.14

IIpakTnueckue paboTHlL. N3yuenue
CMEIIAHHOT O COETUHEHUS PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa M €ro
BHYTpEHHEro conportusieHus. HaOmonenue

QJICKTPOJIN3a

11 KJIACC

Kon Koanposepsiemoro
pa3niena 3J1eMeHTa

IIpoBepsieMble 3JIeMeHTHI CO/IEPKAHUS

4

SJIEKTPOAMHAMUKA

###Par#t#H#MATHUTHOE IT1OJIE. QJIEKTPOMATHUTHAS NH/IYKIINA

43.1

IlocrossHuble MaruuThel. B3ammopaencTsBue

IIOCTOAHHBIX MarHuTOB

4.3

43.2

MaruutHoe mone. BekTop MarHuTHOM
uaAykuuu.  [IpuHOUND — cyneprno3ulum.
Jluaun MarnutHOW wuWHAYKIUHU. KapTtuHa

JIMHUWA  MArHUTHOM  MHAYKIUU  TOJIS




IIOCTOAHHBIX MarHuTOB

MaruutHoe MoJie NPOBOJAHUKA C TOKOM.
Kapruna nuHuid mosst JUIMHHOTO MPSMOro

INpOBOJHHMKA MW 3aMKHYTOI'O KOJbLEBOI'O

43.3
MPOBOJIHMKA, KATYHMIKH C TOKOM. OIBIT
Opctena. B3aumonaelicrBre NpoBOJHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE
Cuna Jlopenna, e€ MOIyJIb U HalpaBJICHHE.
JIBuKeHue  3apsKEeHHOM — 4acTULBl B
4.3.5
OHOPOAHOM MarHuTHOM Tmoje. Pabora
cuisl JlopeHua
4.3.6 SIBieHuE 3J1IEKTPOMAarHUTHON MHIYKLIUN
4.3.7 [ToTok BeKTOpa MarHUTHOM UHAYKITUU
OJC unaykuuu. 3aK0H IEKTPOMAarHUTHOM
438
uaaykuuu Papajnes
BuxpeBoe oanexkrpuueckoe mnone. IJC
WHAYKIUA B TIPOBOAHHKE, JBIKYIIEMCS
439
MOCTYIATEIbHO B OJJHOPOJHOM MAarHUTHOM
(S
4.3.10 [IpaBuno Jlenma
NHayKTHBHOCTD. SIBIICHHE CaMOWHIYKITUH.
43.11
S/1C caMmonHayKIMn
DOHeprusi MarHUTHOTO TOJS KATYUIKH C
43.12
TOKOM
4.3.13 DJIEKTPOMarHUTHOE MOJIe
TexHuueckue  yCTpPOMCTBA:  MOCTOSIHHBIE
MarHuThlI, AJIEKTPOMATrHUTHI,
4.3.14
AIIEKTPOJBHUTATENb, YCKOPUTEIH
AIIEMEHTAPHBIX YACTUI, UHIYKIIMOHHAS TI€Yb
IIpakTnueckue paboTHI. N3yuenue
MarHMTHOTO TIOJSI KAaTYIIKH C TOKOM.
43.15

HccnenoBanne nelcTBUS  MOCTOSHHOTO

MaravTa Ha paMKy C TOKOM. I/ICCJIGILOBB.HI/IC




SABJICHU A SHCKTPOMaFHI/ITHOﬁ HHAYKIWHU

KOJIEBAHMA 11 BOJIHBI

5.1

##Par#H#H#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

KomnebarenmbHass  cucrema. CBoOOIHBIE
KoneOanus. [apMoHWYECKHEe KOleOaHws.
[lepuon, wacrora, ammuTyga u ¢asza

KoJIeOaHuit

5.1.2

IIpyxuHHBII MasTHUK. MartemaTudeckui

MasiTHUK

5.13

VYpaBHEHHE TapMOHUYECKHX KoJeOaHUI.
Kunematnueckoe u JUHAMHAYECKOE

omnucaHue KouedaTeIbHOr o JABHUXXCHUA

5.14

IIpeBpamenne SHEPrun pu
FapMOHHUYECKUX  KOJIEOaHMSIX. Cas13p
AMIUIUTY 1L KOJIeOaHU W CXOIHOU
BEJIMYHMHBI C aMIUIUTyAaMHu KojeOaHui eé

CKOpPOCTHU U YCKOPEHHUSI

5.15

KonebartenpHpiii  koHTYp.  CBOOOIHBIE
AIIEKTPOMArHUTHBIC KoJeOaHus B
UJeabHOM  KOJIe0ATeIbHOM  KOHTYpE.
AHanorusi MEXAy MEXaHWYSCKUMHU H
3JIEKTPOMArHUTHBIMHU KOJIeOaHUAMMU.

®opmyia TomcoHa

5.16

3aKkoH COXpaHCHUA SHEPTUHU B HUICAIIBHOM

Ko0JIe0aTEILHOM KOHTYpEC

5.1.7

Brinyx/1eHHbIE MEXaHUYECKUE KOJieOaHusl.
Pe3onanc. Pe3onanchHas KpUBasi.
BrinyxeHHbie 3JIEKTPOMArHUTHbHIE

KoJIeOaHus.

5.1.8

[Tepemennsiii  Tok.  CuHyCOMIAIBHBIN

MEPEMEHHBIN TOK.

5.1.9

Moi1HoCTh MEPEMEHHOT O TOKA.
AMIUIMTYIHOE U ACHCTBYIOLIEE 3HAaYEHUE

CHJIbI TOKA W HAIIPSHKCHU S




5.1.10

Tpancdopmarop. [IpousBoacrso, nepenaua
U TOTpebJIeHHE 3JIEKTPUYECKON HSHEPIHH.
OKOJIOTMUECKUE PUCKU IIPU NPOU3BOJCTBE
NIEKTPHUY ECKOU JHEPIUu. Kynbprypa
UCIOJIb30BaHUS 3JIEKTPOIHEPTUH B

MOBCEIHEBHOI KU3HU

5.1.11

Texnuueckue ycrpoiicTBa: ceiicmorpad,
BHGKTpI/I‘IeCKI/Iﬁ 3BOHOK, JIMHUHU

QJICKTpOIICpcaaqd

5.1.12

[IpakTnueckne pabotel. MccienoBanue
3aBUCHUMOCTH IE€pHOAa MajbIX KojieOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH U MAacChl
rpysa. HccienoBannue nepeMeHHOTO TOKa B
ey W3 IOCIEJ0BATENBbHO COEIUHEHHBIX

KOH/IEHCaTOpa, KaTyLIKU U pe3UCTOpa

5.2

#H#PartH##MEX AHUUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHbBI

521

MexaHn4eckue BOJIHBI, yCl0oBus
pacnpoctpanenus. Ilepuon. CxopocTh
pacupocTpaHeHuss W JJWHA  BOJIHBL

HonepeqHHe U MPOAOJIbHBIE BOJIHBI

5.2.2

###Par##H# Unrepdepenuns n audpakuus

MECXaHHUYCCKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ' poMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3Byka

524

DNEeKTPOMArHUTHBIE  BOJHBI. Y CJIOBUS
W3IY4eHHUS  DJIEKTPOMATHUTHBIX  BOJIH.
B3aumnas opuenrtanus BektopoB E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyM¢C

5.25

CBolicTBa  DJIEKTPOMATrHUTHBIX  BOJIH:
OTpa)K€HHE, IMpeIOMIIEHHE, IOJIpU3aIus,
nudpakuus, wuHTepdpepeHuus. CKOpocTbh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[MIxana 3JIEKTPOMAarHUTHBIX BOJIH.
[IppuMeHeHuEe PIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpyuHUMOBI PAAUOCBSI3U W TEIECBUICHUS.
Pagunonokanus. DJIeKTPOMArHUTHOE

3arps3HEHHE OKPYKAIOMIEH Cpelibl

5.2.8

TexHuyeckue yCTpONCTBA: MY3bIKaIIbHBIE
WHCTPYMEHTBI, yIABTPa3ByKOBast
JIMATHOCTUKA B TEXHHUKE W MENMIMHE,
panap, paIuoNprEMHUK, TEJIEBU30D,

aHTeHHa, Tenedon, CBU-neun

5.3

###Par##OII TUKA

531

[IpssMonuHEHHOE PacnpoOCTpaHEHUE CBETa

B OJTHOpOoAHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPaKCHUS
cBeta. [loctpoeHre M300paXeHNH B TUIOCKOM

3epKaie

5.3.3

IIpenomnenue cBera. 3aKOHBI MPETOMIICHUS
CcBeTa. AGCOMIOTHBIN MoKa3aTelb

MIpETOMIICHUS

5.34

[Tonxoe BHYTPEHHEE OTpaXKeHUeE.
[IpenenpHbIl yros MOJHOIO BHYTPEHHETO

OTpaKeHUS

5.35

Hucnepcust  cBera. ClOXHBIM  cOCTaB

oemoro ceera. [{Ber

5.3.6

CoOuparonie M paccerBaroOUIe JUH3HI.
Tonkass nuH3a. DOKYyCHOE pACCTOSHHE U
ONTHYECKAass  CHJIa  TOHKOW  JIMH3BI.
[TocTpoenne n3o0pakeHui B COOMPArOIIMX
W paccemBarommx JmH3aX. Dopmyna
TOHKOM NHWH3BI. YBEIWUEHHE, IaBacMoe

JIMH30H

5.3.7

IIpenensl IPUMEHNMOCTH TE€OMETPUYECKOM

OIITUKH

5.3.8

WNurepdepennuss  ceera.  KorepeHtHbie
HMCTOYHHUKH. YcnoBus HaOI0IeHUS
MaKCHMYMOB u MHUHHUMYMOB B

uHTep(HEepPEHIIMOHHOW KapTUHE OT JBYX




CI/IH(i)aSHLIX KOI'€pCHTHBIX HCTOUYHUKOB

Huopakuust  ceera.  [J{udpakuuonHas
pemérka. YcinoBue HaOMIOJACHUS TIaBHBIX
5.3.9 MaKCUMYMOB npu MaJcHUuU
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(GPAKIHOHHYIO PEIIETKY

5.3.10 [Tonspuzanus cBera

TexHuueckue yCTpPOMCTBA: OUYKH, JIyIa,

doroanmapaT, NPOEKIMOHHBIA ammapar,

53.11 MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAasI
OIITHKA, T (ppaKOHHAS pemérka,
TIOJISIPOUT
IIpakTnyeckue paboThI. N3mepenue

okasarejiid MnpeIoOMJICHHA. HccnegoBanne

5.3.12
CBOMCTB  HM300pakeHWH B  JIMH3AX.

HaGnronenue nucriepcun cBera

DJIEMEHTHI CHEITUAJIBHOM TEOPUU OTHOCUTEJIbBHOCTH

I'paHnnBl NPUMEHMMOCTH  KJIACCUYECKOM
MEXaHUKU. [Tocrynatet TEOpUu
6.1 OTHOCUTEIBHOCTH: MHBapHUAHTHOCTh
MOIyJII CKOPOCTH CB€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIBHOCTUH DUHIITEHA

OTHOCHUTENIBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHue BpEMEHH H  COKpaIleHue

JIAHBI

6.3 DHeprus U UMITYJIbC CBOOOIHOMN YaCTHUIIbI

CBsI3b MacChl C DHEPruei M HMITYJIbCOM
6.4 CBOOOIHOM dYacTULBl. ODHEPrusi IOKos

CBOOOIHON YaCTHIIBI

KBAHTOBAS ®U3NKA

7.1

HH#Par### I IEMEHTBI KBAHTOBOM OITTUKH

®otonbl. Dopmyna [Inanka cBsI3U SHEPrUU
7.1.1 doroHa C ero d4acTtoToM. OHeprus u

UMIYyJIbC GOTOHA




7.12

OTtkpeiTHE U HccnenoBanne Gorodddexra.

OIIBITEI AT. CroneroBa. 3aKOHEI

doTorhdexra

7.13

YpaBHeHue DHUHIITEHA IS
doTorddekra. «Kpacnas IPaHUIA

doTorhdekra

7.1.4

Hanenue ceera. Onbitel [1.H. JIeGenera

7.15

XUMHYECKOE JICHCTBHE CBETa

7.1.6

TexHuueckne ycTpoWcTBa: (OTORJIEMEHT,
dboTonaATUHK, COJTHEYHAs Oatapes,

CBETOIHO

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma Tomcona. OnbIThI
Pesepdopaa mo nccnegoBaHUIO CTPOCHUS

aToMa. HHaHeTapHaﬂ MOACIb aTOMa

7.2.2

[TocTynaTsl Bbopa. N3nyuenne u
norjionieHne (GOTOHOB MpU  Iepexojie
aToMa C OJHOIO0 YPOBHS DSHEPruud Ha
npyroil. Bunsl cnexktpoB. CriekTp ypoBHeEH

SHEPruu aTomMa BOJ0poJia

7.2.3

Bonnosrie cBolictBa yactuil. BomHbl Oe
bpoiins. KopnyckynspHo-BOIHOBOI
nyamu3Mm.  Judpakmus  3MeKTpOHOB  Ha

KpucTajajiax

724

CrioHTaHHOE U BBIHYXXJICHHOC H3JIYUYCHUC.

YcTpoiicTBO M IpUHIUI paboTHI Ja3zepa

7.25

TexHuueckue ycTpOMCTBA: CHEKTpaIbHBII
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIH

KOMIIBIOTEP

7.2.6

[Ipaktnueckue  paborel.  Habmonenue

JIMHEWYaToro CreKkTpa

7.3

ATOMHOE A1PO

731

Metonbl HaOMIOJEHUS U perucrpanuu

QJIEMCHTAPHBIX YaCTHIL




7.3.2

OTKpbITHE  PAagUOAKTHBHOCTH.  OIBITHI
Pesepdopma mo ompeaeneHHI0  cocTaBa
paavoakTUBHOrO  u3iaydeHus. CBoiicTBa
anb(da-, 6era-, ramma-u3nydeHus. Biausaue

PaaAnOaKTUBHOCTH HA JXUBBIC OPTraHU3MbI

7.3.3

OTkpeITHE  TPOTOHA U HEUTpPOHA.
Hyxnonnass monmens sinpa ['eitzenGepra —
WBanenko. 3apsan sapa. MaccoBoe 4HCIIO

sapa. M3oTonsl

7.3.4

Anbda-pacnan. DJIEKTPOHHBIN u
MMO3UTPOHHBIN OeTa-pacrna. l'amma-
U3JIy4yeHHE. 3akoH pPaaroOaKTUBHOIO

pacnazia

7.3.5

DHeprusi CBA3M HYKIOHOB B  fIpe.

Snepubie cuinbl. J{egekT Macchl sapa

7.3.6

Snepubie peakiuu. JleneHne u cUHTE3

snep

7.3.7

S nepubiii peaxTop. TepmosiiepHblii
cuate3. [IpobieMbl ¥ TEPCIEKTHUBHI
SJIEPHOM  SHEPreTUKH. DKOJOTUYECKHE

ACIICKTHI AA€PH Ol DH CPreTuKn

7.3.8

OnemeHTapHble  4YacTulbl.  OTKpbITHE
MIO3UTPOHA. dyHIaMEHTaIIbHbIE

B3aUMOJIEN CTBUS

7.3.9

TexHuueckne  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, sAepHBII peaxTop,

aromMHas bomOa

7.3.10

[Ipaktnueckue paborel. MccnenoBanue
TPEKOB YaCTHI] (o TOTOBBIM

doTorpadusim)

OJIEMEHTBI ACTPO®U3NKU

8.1

Bun 3Bémnoro ueba. Cos3Be3musi, sipKue

3Bé3JII)I, IIJIaHETHhI, UX BUAUMOC IBHKCHHEC

8.2

Conneynas cucrema. I[lmaHersl 3eMHOI




I'pyHaIibl. IImaHeThI-TUraHThI nu ux
CIIYTHUKH, KAaPJIHUKOBLIC IIJIAHCTEI. Maisie

Tesra COJTHEYHOU CUCTEMBI

8.3

Comnue, ¢Qorocdepa u  armocdepa.

ConHeyHass akTHUBHOCTBD

8.4

Ncrounuk sHeprun ConHua u 3BE371

8.5

3BE31bI, WX OCHOBHBIC XapaKTEPUCTUKHU:
Macca, CBETUMOCTb, pPaJNycC, TEMIEpaTypa,
170'¢ B3aMOCBSI3b. Huarpamma
«CIIEKTPaJbHBIA  KJIACC —  CBETHUMOCTBY.
3B&3AbI  TJIABHOM  IOCIIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY JUIA

3BE3]] TJIaBHOM IOCIIEI0BATEILHOCTH

8.6

###Par###BHyTpeHHee  CTpOeHHE  3BE3N.
CoBpemeHHbIe Hpe/ICTaBJICHUs 0
npoucxoxaeHnu W sBomoru ConHia u

3B€E3/1. DTambl )KU3HU 3BE3]

8.7

Muneunsii Ilyte — Hama ['amakTtuka.
CnupanbHas CTPYKTYypa lanakTuku,
pacmpeneneHue 3BE34, Trasa U IBUIM.
[Tonoxenne wu nBwxeHune ConHoa B
lanaktuke. Ilnockas wu  chepuueckas

IOACUCTCMBI T"amakTuku

8.8

Tuner TaJIaKTHK. Pa}II/IOFaHaKTI/IKI/I n

KBa3apbl. UEpHBIE ABIPHI B SAPAX rajgakTUK

8.9

Bcenennaa.  Pacmmmpenune  Bceenennoi.
3akon XaO0na. Pa3beranue ralakTHK.
Bo3pact u pamuyc BceneHHoii, Teopus
bonbmoro B3peiBa. Mojens  «ropsiueit

Bcenennony. PenmkroBoe usiryuenue

8.10

MacmrabHas ~ cTpykrypa  BceneHHOR.
Mertaranaktuka. Hepeménnabie mpoOsieMbl

aCTPOHOMHUH




HNEPEYEHD (KOIU®HUKATOP) IPOBEPIEMBIX TPEBOBAHUI

K PE3YJILTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM ITPOI'PAMMBI
CPEJHET'O OBIIET'O OBPA3OBAHUA

N 3JIEMEHTOB COAEPKAHUSA 110 PUSUKE

Jlns mpoBeneHUs €IMHOTO TOCYIapCTBEHHOTro fk3amMeHa mo ¢usuke (mamee — EI'D mo
¢usnke) wHCHoIbp3yercs TNepedeHb (KoAu(HKAaTOp) MPOBEpPSEMBIX TpPeOOBaHUN K pe3ylbTaTaM
OCBOCGHHSI OCHOBHOH 00pa3oBaTeibHON MPOrpaMMBbl cpeHero o0mero o0pa3oBaHus U SJIEMEHTOB

COACPIKAHUA.

IIposepsiembie Ha EI"™D no ¢u3uke TpeGoBaHus K pe3yJbTaTaM 0CBOCHHUs 0OCHOBHOI 00pa3oBaTe1bHOI
NPOrpaMMbl CpeJHEro o01ero 00pa3oBaHus

Kon
MIPOBEPSAEMOT0
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHMsI K TPEIMETHBIM PE3yJIbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTENbHON MPOrPaMMBbl
cpemHero oo1mero oopa3oBaHus

1

CdopMupoBaHHOCTh YMEHHI pacno3HaBaTh PU3NYECKHE SBICHHS (TIPOIECCHI)
1 OOBSICHSITh UX HA OCHOBE M3yYEHHBIX 3aKOHOB

Bnanenue OCHOBOITIOJIATAFOLIIMU buznuecKuMu HOHIATUIMUA
U BEIMYMHAMH, XapaKTePU3yIOIUMHU (HU3NIECKUE TTPOIECCHI

ChopMupoBaHHOCT, YMEHUN MPHUMEHSATh 3aKOHBI KJIACCUYECKOW MEXaHHKH,
MOJIEKYJIApHONH (DU3MKU M TEPMOJUHAMUKHU, DIIEKTPOJUHAMHUKH, KBAHTOBOU
buzuku IS aHaIM3a U OOBSCHEHUs SBJICHUN MHUKpPOMHpA, MakpoMupa u
Merammupa, pasiu4aTh ycJIOBUS (TpaHMIBl, 00JIaCTH) TPUMEHHUMOCTHU
(U3MYECKUX 3aKOHOB, IMOHMMATh BCEOOIMI XapakTep (yHIaMEHTaIbHBIX
3aKOHOB U OIPAaHUYEHHOCTH UCIIOJIb30BaHUS YaCTHBIX 3aKOHOB; aHAJIM3UPOBAThH
(u3nUeckrue TMPOIECChl, HCMOJB3Ysl OCHOBHBIE TIIOJIOKEHHUS, 3aKOHBI U
3aKOHOMEPHOCTH

CdopMupoBaHHOCTh YMEHHUSI pa3ndaTh YCIOBUS IPUMEHUMOCTH MOAEIEH

(U3UYIECKUX TEJ U MPOIECCOB (SIBICHUN )




ChopMHupPOBAaHHOCTh YMEHUS pEIIaTh pacueTHBIC 3a/Ja4u C SBHO 3aJaHHOM
U HESIBHO 3aJaHHOW (U3UYECKOW MOJICIbI0: HAa OCHOBAaHWUM aHalM3a
yCIOBHsL BBIOUpPATh (U3UUYECKHE MOJEIU, OTBEYaIIHUe TpeOOBaHUAM
3aJ1a4¥, MPUMEHATh (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH H IOCTYJATh
(bU3MYeCKUX TEOpUl MPH WCIOJb30BAHUU MATEMAaTHUYECKUX METOJI0B
peleHus 3a1ad, MPpoOBOJUTh PacueThl HA OCHOBAHUU HMMEIOLIUXCS JAHHBIX,
aHAJTM3UPOBAThH PE3yIbTAThl U KOPPEKTUPOBATH METOABI PEIICHUS C YIETOM

MOJIy4YEHHBIX PE3YJIbTATOB

Pemate kadecTBeHHBIE 3amaud, TpeOyrolIHe NPUMEHEHHUS 3HAHUUA U3
Pa3HBIX pa3/iesoB HIKOJBHOTO Kypca (pU3HKH, a TaK)Ke MHTETpAllMy 3HAHUM
U3 JpyrUX M[PEeaMETOB €CTECTBEHHO-HAYYHOIO IMKJA: BBICTPAUBaTh
JOTUYECKYIO ILEMNOYKY PACCYXKIEHHH C ONOPOM HAa HU3YyYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nUecKue IBICHUS

Bnanenune OCHOBHBIMM METOJAaMU Hay4YHOT'O MO3HAHMS, UCIOJIb3YEMBIMH B
¢u3MKe: NPOBOAUTH MpPsIMbIE M KOCBEHHbIE H3MEpPEHHUS (PU3MUECKUX
BEJIMYMH, BBIOMpas ONTUMAJbHBIA CIOCO0 M3MEPEHUS] M UCIOJIb3Ys
U3BECTHBIE METOJbl OLIEHKH IIOTPEIIHOCTEN HU3MEpEHUM, NPOBOJUTH
UCCIIeJOBAHUE 3aBUCHUMOCTEH (PU3MYECKHX BEIMYUH C HUCIOJIb30BAHUEM
OpSMBIX H3MEPEHUH, OOBSCHATH MOJYYEHHBIE pE3yJNbTaThl, HCIOJIb3YS
¢u3nuecKkue TEOpHH, 3aKOHBI U TOHATHS, U JENaTh BBIBOABI, COOIIONATH
npaBuiia 0e30MacHOro TpyJda HpU MPOBEAECHUHU HCCIEAOBAHUNH B paMKax
y4eOHOr0 SKCHEpPUMEHTa W y4eOHO-MCCIEI0BATEIbCKONW NEATEIbHOCTH C
U CII0JIb30BaHUEM UPPOBBIX M3MEpPUTENbHBIX YCTPOWCTB "

1a60paTOpHOro 000pyAOBaHUS

ChopMUpOBaHHOCT, yYMEHMHM aHAIU3UPOBATh W OLEHUBATh  IOCIEICTBUS
OBITOBOM M TNPOU3BOJICTBEHHOW JEATEIbHOCTH 4YEJIOBEKA, CBA3AHHOU C
(u3nUecKUMU MmpoleccaMu, C TO3UIHMM  SKOJOTMUYeCKOM 0e30MmacHOCTH;
IIPECTABICHUN 0 panMoOHaIbHOM
IIPUPOJOIOIb30BAHUM, & TaKKE€ pPa3yMHOM HCIOJIb30BaHUU JOCTUKCHUM
HAYK{ M TEXHOJIOTUH [yl AaJbHEHUIIEero pa3BUTUS YeI0BEYECKOro 00I1IecTBa

OBnajicHUe Pa3IMYHBIMU criocobamMu paboThl ¢ MHpopManuerd (GpU3NIECKoro
COZIEp)KaHUsI C  HKCIOJb30BAaHUEM  COBPEMCHHBIX  HH(DOPMAIIMOHHBIX
TEXHOJIOTHI; pa3BUTHE YMEHHH KPUTHYECKOrO aHaiM3a ©  OLECHKHU
JIOCTOBEPHOCTH TOJTydaeMoi nHpopMamiu
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CdopmupoBaHHOCTH yMEHU I MPUMEHSTh OCHOBOITOJIararoIIe
aCTpOHOMI/ILIGCKI/Ie IIOHATHA, TCOpI/II/I 1 3aKOHBI OJIsI aHaJIn3a Hu O6’I)$ICHGHI/I$I
(bU3MYECKUX TIPOIIECCOB, MPOMCXOASANIMX HA 3BE37aX, B 3BE3JIHBIX CHCTEMaX,
B MEXKIaJJAKTHYECKOW Cpelie; ABMIKEHUs HEOECHBIX TeJ, SBOJIIOIUU 3BE3] U
Bcenennoi




Ilepeyennb 31eMeHTOB cofepskaHusi, nposepsieMbiX Ha EI'D no ¢gusnke

Kon
pazaena/
TEMBI

Kox
JJIeMeHTa

ITpoBepsieMblii 271eMEHT cofiepKaHHs

1

MEXAHUKA

1.1

KMHEMATHKA

Mexanuueckoe paBukeHHe. OTHOCHTEIBHOCTh MEXaHHYECKOTO JIBHIKCHUS.
Cucrema orcyera

MarepuanbHas ToUKa. TPacKTOpHA

Ee pagnyc-BekTop:

N
L

x|
&
~

F(1)=(x(1).x(1).2(1)),

TpaeKTopus,
nepeMenieHue: 1)

'

AF=F([2)—F(II)=72—I_‘;= X
=(Ax,Ay,Az) ’

MyTb.
CnoxeHHe nepeMenIeHHil:

AF = AF, + AF,

CkopocTb MaTepHaIbHON TOYKH:

62_ =F'=(U,\"U\"Uz),

Ax ;
o= A— =X, , ananornuno U, =)V, V. =Z,
l Ar—0

CnoxxeHHe CKOpOCTeii: U =0,+10,,

Breruucienne MEepEMCLICHHA U ITYTH MaTCpHaJI])HOﬂ TOYKH IIPpH I'lpHMOJ'IHHCﬁHOM

ABHIXCHHH BJOJIb OCH X ITO rpacbmcy 3aBHCUMOCTH Dx (t)

_ AD

Yckopenue matepHaabHoii Touku: & = A == (ax’ a,,a. ) )
l Ar—0




Av

X

a, = =(Ux ),,aHaﬂoquHO a, :(UJ.) ,a

At

Ar—0

PaBHOMCpHOC Inp# MOIHHEHHOE JBHKECHHE:

x(t) = x,+u,.t

v, (t)=v,, =const
1.1.6 PaBHOYCKOpEHHOE NPAMOJIMHEIHOE JBHAKEHHE:
2
a.t
x(r) =X, + U, f+——
2
v (t)=v,, +at
a = const
2 2
Ly, —U;, =2a, (xz —X )
v+,
[Tpu nBHXeHUH B OIHOM HAIPABICHUH NYTh S= T 1
|58 CBoboaHoe najieHHe. Y cKopeHHne CBoOOIHOro
najieHus. [|BmkeHue Tena, OpolLIEHHOro Mo
yriom % k ropusonry:
x(t)=x, + Uyt = x,+ U, cosa-t T
i . 5 g
y(t)=» +Um,t+g— =y, +U, sina-t—5—
: 2 2
Vo Q@
v, (t)=v,, =v,cosa
v, (t)=v,, +8g,t =v,sino— gt 0 X
8.=0
g, =—g = const
1.1.8 Kpuponmneiinoe nBmxkenune. /[BukeHne MaTepHaIbHOM TOYKH MO OKPYKHOCTH.

VrioBas u nHHeliHas ckopocTh Touku: U = MR . [Ipu paBHOMEpHOM JBHKCHHH

27

TOYKH 110 OKpYxkHOCTH © = T =27y,




v

2
LlenTpocTpemuTensHOe  yckopenne Toukn: 4, =— =0 R. [lomnoe

YCKOpCHHE MaTepHaanoi& TOYKH

1.1.9 | TBepnoe teno. [locTynatensHoe u BpamaTelIbHOE ABHIKEHHE TBEPOTO Tela
1.2 JIMUHAMUKA
1.2.1 Wnepuuaneueie cucrembsl otcyerta. [lepmeni 3akon Helotona. [lpunnun
oTHocuTenbHOCTH ["anmuies
1:2.2 m
Macca tena. [lnotHocts Bemectsa: P = l—/
= . F =FE+F+
Cuna. [lpunnun cyneprniosuunu cuit: Lo ciicrs 1 5 T
1.2.4 Bropoii 3akon Herotona: s matepuanbHoii Touku B UCO
F =ma: Ap=FAt npu F = const
1.2.5 Tperuii 3axon HeloToHa Ui MaTepHallbHBIX _.‘—._.—’_‘
touex: Fj, =-F,, 1'12 F21
1.2.6 3aKOH BCEMUPHOTO TATOTEHMS: CHJIBI IPUTSIKCHUS MEXy TOYEYHBIMH MacCaMH
m,m
i 17742
paBHBI F=G R -
Cuna tsoxkectd. L{eHTp TsbkecTH Tena. 3aBUCMMOCTB CHIIBI TSDKECTH OT BBICOTHI h
Ha/l IOBEPXHOCTHIO IUIAaHETHI pagnycoM Ro:
GMm
mg=———>
2
(Ry +h)
1.2.7 Cuuna ynpyrocti. 3akon ['yvka: Fy = kx
1.2.8 Cuna tpenusa. Cyxoe TpeHHE.
Cuna TpeHHA CKOJIBXKEHHA: F.p =pN
Cuuta TpeHHs [TOKOS: Fm <uN .
Koodduument tpenns
1.2.9 F,
Jasnenne: P = ?

1.3

CTATHUKA




1:3:]

MOMEHT CHJIBI OTHOCHTEIEHO OCH BpallCHUA:

IMl =Fl , tie | — mmeso cuiet  F
OTHOCHTEJIBHO OCH, IPOXOSLICii Yepe3 TOUKy
O neprneHNKYISIPHO PHCYHKY F
1:3.2 Ilentp Macc Tena. IleHTp Macc cHCTEeMBl MaTepHalbHBIX  TOYEK:
7 mr, +m,r, +... (* t)
= = =cons
M. mo+m, ... B oxgHopoanom mone Tskectn |8 LEHTP
Macc Tejia COBIAaeT C €ro EHTPOM TSKECTH
133 M+M,+..=0
YcenoBust pasHoBecus tBepaoro tena B UCO: | = =
P P FE+F+..=0
134 3axkon [lackans
135 . : — +poh
JlaBnenue B xuaKocTH, nokosueiics 8 UCO: P = Py T PE
1.3.6 - D
3akoH Apxumena: F, Apx — _Psmccu :
eciu Tesno 1 xuaAkocTb nokosaTes B MCO, 1o Fapx = pgVaureen
YcinoBue niaBaHus Tel
14 3AKOHLI COXPAHEHHWS B MEXAHUKE
1.4.1 Wmmynsc MaTepHaabHOMH TOYKH: ﬁ =mo
14.2 . D=D +D. +
Umnynse cuctempi Te: P = Py T Py Teee
143 3aKOoH U3MEHEHHUS H COXPAHEHHS UMITyJbCa:
B UCO Aﬁ = A(ﬁ] i+ ﬁz % ) oF EBHCUJHA[ + F"_)BucmuAt +.. N
B UCO Ap = A(ﬁl T ﬁ.? +) = O , €Clin Eaucmu sk F28HcmH +..= 0
PeakTHBHOE JBHKEHHE
144 |Pabota cuibl Ha MajOM IepeMEIICHHH: 1::
A=|F|-|AF|-cosa=Fx-Ax i
Ar X
1.4.5 MOIIHOCTE CHIIBI:

€CJIN 3a BpEMs Af pa60Ta CHJIBI H3MCHACTCA
Ha AA , TO MOIIHOCTb CHJIBI




~
Il
|
™
(%]
o
o
w
=]

Ty
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1.4.6

2 2
. mv~ _p
Kunerudeckas sHeprus MaTepuanbsHoii Toukn: £ =——=

KHH 2 - ﬂ E

3aKOH M3MEHEHHS KMHETHYECKOH SHEPrHHM CHCTEMBI MaTEPHAlbHBIX TOYEK: B
uco AE_, =A +A, +...

1.4.7

HOTCHHHaJIbHaH DHEPrus:

JJIs1 TIOTCHUHAJIBHBIX CHII AIZ = Eluo‘rcnu i E.‘Znorcuu = —AEnm'cnu .

HOTCHLIHaJ'IbHaH ’)HepI‘Hﬂ MaTepuaanOﬁ TOYKH B OLIHOPOIIHOM MMOJIC THAXKECCTH:
Enoresn = mgh.

[TorenumanbpHas JHEprus ynpyro IIECI)OPMHPOBaHHOFO TCna:

_k

noreHy 2

1.4.8

3aKOH U3MCHEHUS U COXpaHCHHSA MEXaHHUYECKO DHEPruu:

EMCX = EKHH + EﬂOTCllus

B UCO AEmcx = A

BCCX HCIOTCHLL CHIL 4

B UCO AEmcx = 0 , €CJIH Agcex nenorem. cun = 0

1S

MEXAHHWYECKHE KOJIEBAHUA U BOJIHBI

1:5:1

apmonnueckne komebaHMS MaTepHalbHOH TOYKH. AMIUMTYyAa H  ¢asza
konebanuii. Kunematnueckoe onucanue:

x(1)=Asin(ot+9, ),

a, (l) = (l)_‘r ), = —Cl)zx(f) =a,.+ o'x= 0 ,TJIe X — CMEIlIEHHE U3 TTOJIOKEHHUS

PaBHOBECHS.

HHHaMH‘leCKOC OIMHCAaHHC!

>
may = -kx, rie K = mM®~ . Do 3naunr, uro Fy = -kx.

3HCPFCTH'-I€CI(OC OIMHCaHHC (3aKOH COXpaHCHHUA MEXaHUYECKOMH 3HCPFHH)Z




mv® ke’ mvl. kA
+—= = = const
2 2 2 2

Cas3b aMITJIUTYAbI KonebaHui CMCLICHHUA Ma'repuanbuoifl TOYKH C aMIUIMTYJAaMH
Konebanwuii ee CKOpPOCTH U YCKOpPCHHS:

2
Umax =(DA9 amax:w A

1:5:2,

2n_1

[Tepuon u wacrora KonebaHmii: T= S
(O) v

HCPHOII MajbiX CBOOOAHBIX  KojeOaHuii MaATCMaTHYCCKOro  MasTHHKA:

T'=2xn L.

g

m
[leproa cBoGOMHBIX KoebGaHmii MPYKHHHOTO MasTHHKa: | = 2T ;

153

Brinyxkaennsie konebanus. Pezonanc. PezonancHas kpuBas

154

HOHCpe‘leIC H MPOJA0JIbHBIC BOJITHBI. CKOpOCTb pacrpoCTpaHCHHA U JVIMHA BOJTHBI:

7\=UT=2

v

Unrepdepenuns n audpakuus BoaH

135

3Byk. CxopocTh 3ByKa

MOJIEKVJISAPHAS ®U3UKA. TEPMOJAUMHAMHWKA

2:1

MOJIEKYJISIPHASI ®U3UKA

Moaenu CTpPOCHHUS Ira30B, JKHUIKOCTEH B TBEPABIX TEI. HyCTb TEpMOJHHaAMHYECKasn
CHUCTCMaA (TeJlO) coctouT U3 N 0JITHHAKOBBIX MOJIEKYJI. Torpma konu4ecTBo BenecTsa

N m

V== —
2
N,
rac NA — HHCIIO ABora,upo, m — Macca CHCTCMbI (Tena), “ — MOJIsIpHasi Macca

BCIICCTBaA

2:1.2

TennoBoe ABMKEHHUE aTOMOB U MOJICKYJI BCIICCTBA

2:1.3

BzaumoeiicTBue YacTHIL BelllecTBa

2.14

Juddysus. bpoyHoBckoe aBuxkeHne

2:1:5

Moaens uaeansHoro raza B MKT

2.1.6

CBs3b MEX/1y JaBICHHEM H CpeJHCH KMHETHYECKOH dHEeprueil mocTynaTeabHOro
TEMJIOBOrO JABMKEHHS MOJIEKYII HealbHOro rasa (ocHoBHoe ypaBHeHne MKT):




1..—= 2 [(mp') 2. —

p=—-mnu =—n =_n-&, . ,rae mg— Macca olHOI MOJIEKYIIbI,
3 3 2 3
N
.= 7 — KOHLIGHTPAIHsI MOJICKYJI
2.1.7 | AbcomortHas Temneparypa: T =t°+ 273 K
2.1.8 CBs13b TeMIIepaTyphl ra3a co cpeHell KHHeTHYEeCKOH DHEepruei nocTynaTeabHoro
TEIJIOBOT'O JABMKEHHS €ro MOJIEKYII:
—
— (M} 3
—| %o i
Enoer = =—kT
2 2
2.1.9 |VYpaBuenue p =nkT
2.1.10 | Mogens uaeanbHOro raza B TepMOJAMHAMHKE:
YpaBuenue Menaeneesa — Knanelipona
BripaxkeHue 115l BHYTPEHHEH dHEpruu
YpaBuenne MenseneeBa — Kianeiipona (npumennMele (pOpMBI 3aUCH):
m RT
pV =""RT=vRT =NkT p=P—"
H B
BeipaxkeHne s BHYTPEHHEH OSHEpPrHM OJHOATOMHOIO HJEa/JbHOrO rasa
(npuMeHHMBIe ()OPMBI 3aMUCH):
3 3 3m 3
U==—VvRT =—NkT =——RT =v¢,T =—pV
2 2 2 2
2.1.11 | 3axon /lanpTOHa 115 TaBJICHHS CMECH Pa3pPEKEHHBIX ra30B:
p=pr+p2t..
2.1.12 |M3zomporecchl B pa3pe)KCHHOM rase C IOCTOSHHBIM HHCIOM MoJekyn1 N

(C TOCTOAHHBIM KOIMYECTBOM BeecTsa v ):

u3orepma (T = const): pV = const,

P _
uzoxopa (V = const): ? = const !

u3obapa (p = const): ? = const

I'padnueckoe npeacraBnenne uzomnponecco Ha pV-, pT- u VT-auarpammax.




OObeMHEeHHBIH ra30BbIH 3aKOH:

pV

—— =const

JJI1 TOCTOSAHHOI'O KOJIMYCCTBA BCIICCTBA v

2.1.13 | HacblmeHHble U HeHachlleHHbIe mapbl. KadecTBeHHas 3aBHCHMOCTD IUIOTHOCTH
H JIaBJICHHS HACBIIICHHOrO Mapa OT TeMIIepaTypbl, HX HE3aBUCHMOCTb OT 0ObeMa
HACBIILIEHHOT O Napa

2.1.14 | BnaxHOCTb BO3IyXa.

_ pnapa (T) _ puapa (T)
OtHocHTeNbHAs BIaKHOCT: P = T = T
pHaCbllllA napa ( ) pHﬂChll.ll. napa ( )

2.1.15 |M3meHeHHe arperaTHbBIX COCTOSHHMH BeIeCTBA: HMCIApCHHE U KOHJEHCAlMs,
KHIIEHHE JKH/IKOCTH

2.1.16 |H3meHeHune arperaTHBIX COCTOSIHHI BEIECTBA: TUIABJICHUE U KPHCTAIUTH3AIlHS

2.1.17 |IlpeobpazoBanue sHepruu B (ha30BBIX Hepexoaax

22 TEPMO/IMHAMUKA

221 TennoBoe paBHOBecHe U TeMIepaTypa

2.2.2 | BuHyrpeHHss d>Heprus

223 Tennonepenaya kak crnocod M3MEHEHHs BHYTpeHHeEH JHepruu 0e3 coBeplieHHs
paboTtel. KoHBeKIHs, TEMIONPOBOAHOCT, H3Iy4YCHHE

2.24 | Koau4ecTBO TENIOTHI.

Y nenbHast TEIIOEMKOCTh BEIIECTBA C: Q =cmAT
2.2:5 Y nenvHas Tennora napoodpazopanus L: Q = Lm.
Vnensuas temnora nnasrenns A: O = M|
Y aenbHast TEII0Ta CropaHus ToIwmea q: Q = qm
22 =
6 DnemeHTapHass pabora B TepMOJHHAMHKe: A= pAV  Buuucnenne paboTsl
no rpaguKy npouecca Ha pV-auarpamme
2.2.7  |IlepBslii 3aKOH TEPMOAMHAMHKH:

0,=AU,+4, = (Uz —Ul)+ 4.

Anuabara:




le =0= 4,=U,-U,=-AU,

228

Bropoii 3akon TepmoanHamuku. Heobpatumeie npoueccs

229

[Ipunnune: geiicteus TennoBeix MammH. KIT/I:

]’] - Am wikn _ Quarp —leo:l - l—' |onn

Qﬂarp Quarp Quax P

22:10

MaxkcumansHoe 3Hadenue KIIJ{. [luxa Kapno:

Tualp ik Txo:l e b 7;0_.,

T L

Harp Harp

max TI = Tll(apuo =

2:2:11

YpaBuenue temoBoro 6amanca: Q1+ Q2+ Qs +...=0

DJIEKTPOAUHAMHKA

3.1

DJIEKTPUYECKOE I1OJIE

3:1:1

DneKTpH3alus Tell U ee MPosIBICHUs. DJeKTpuyueckuii 3apsa. [lBa Buaa 3apsina.
DNeMeHTapHBIl JJIEKTPHYECKUil 3apsia. 3aKOH COXPAaHEHHUS IJIEKTPHYECKOro
3apsijia

Bzaumoneiictue 3apsnoB. Toueunsie 3apsaast. 3akon Kynona:
B OIHOPOJIHOM BEIIECTBE C AMIEKTPHIECKOil MPOHUIIAEMOCTBIO &

poplallel o 1 ol

;
er’ 4mee, r°

3.13

3ne1<’rpnqec1coe nozue. Ero neiictBue Ha JJICKTPUHCCKHUE 3apsi/ibl

3.14

—

F

Hal’]pﬂ)KCHHOCTb DJICKTPHU4YECKOrO I10JIA: E= s
qupo6ubu"1

q
ITone ToueuHoro 3apsja: Er =k .,
r

—

OJIHOPOJIHOE TT0JIE: E = const .

Kapmm;l JIMHUHN HaMnpsKE€HHOCTH 3THX ToJIeH

[Toren OHAJIbHOCTD JJICKTPOCTATHYCCKOI' O IMOJIA.

PazHocTh noTeHNMAaNOB U HamnpsKEHHE!:

A,=q(9,-9,)=—qAo=qU




[Torenmmansuas JHEpru:A 3apsiia B JICKTPOCTATHYECKOM I10J1€:

W=qe.

A=-AW

w

[Torenmuan DJIEKTPOCTATUHYECKOr' O 1MoJIs: (‘p =

CBsi3b HANpsHKEHHOCTH II0Js M PA3HOCTH MOTEHLHMAIOB Ui OJHOPOJHOTO
anekTpoctatudeckoro nomst: U = Ed

[IpuHIMD cyneprno3HuuH MJeKTPHYECKHX MoJIeli:

E=E+E +.. 0=¢,+0,+...

HPOBOIIHHKH B JJICKTPOCTAaTHYECKOM noJje. Ycnosue paBHOBECHS
r
3apsA0B: BHYTPH IIPOBOJHHKa E B 0 , BHYTPH H Ha TIOBEpPXHOCTH

npoonuuka P = const

JIMDIEeKTPUKH B 31EKTPOCTATHYECKOM mode. JIudiekTpudeckas MPOHUIIAEMOCTh
BelecTea ©

q

Kox—x,ucxaca‘rop. 3J’ICKT]DOCMKOCTI) KOHJ€HCaTOopa: C = U .

DIEeKTPOEMKOCTh MIOCKOr0 KOHJACHCAaTopa: C= =£C,

3.1.10

flapa.nnenbﬂoe COCTHHCHHEC KOH/ICHCATOPOB:

q = ql T q2 + ceey U] = UZ = vy Cnapaﬂ_’l = C] + CZ -+

[locnegoBaTenbHOe coeIMHEHHE KOHJIEHCA TOpOB!:

1 1

UsUit Bt s i == _E+F+"'
1 2

3.1.11

qU CcU* ¢’
JHeprus 3apskeHHOro Konaencaropa: W, = T =—=—

2C

32

3AKOHBLI ITOCTOAHHOI'O TOKA

321

Ag

Cuna Toka: I= . [loctosnusi ToK: I = const
AI Ar—=0

Jlns mocTosiHHOrO ToKa q = It




3.2:2

Yc10BuS CyIIECTBOBAHHS dJIEKTPUYECKOr0 TOKa.
Hanpsaxenne U n DJIC E

323

U

R

3akoH Oma Ju1sl yyacTKa LeTu: I=

324

BHCKTPH‘{GCKOC CONMPOTHBJICHHUE. 3aBHCHMOCTD CONMPOTUBJICHHUS OAHOPOAHOIO
NpoBOJAHHKa OT €ro JJHHbI H  CCHUCHHA. y}leﬂbHOC COMpPOTHBJICHHE

[

S

gemectea. K =P

3:2:5

CTOPOHHHX CHl

q

Hcrounuku Toka. DJ]C ncToyHnKa TOKa: E=

BHyTpCHHCC COIIPOTHBJICHHEC HCTOYHHKA TOKa

3.2.6

3akoH Oma 11 MOJHOHM (3aMKHYTOH) DJIEKTPHYECKOH BE.y
b

E
R+r

i
I
X

uenu: E = IR + Ir, otkyna I=

32:7

Hapannenbﬂoe COC/TMHCHUE MTPOBOTHHKOB!

1 _ 1 1
I={+L+..,U=U=.., R—-E“*‘R—*‘..._
1 2

[TocnenoBaTenbHOE COEeIMHEHUE ITPOBO/THHKOB!

U=U+U+.,i=h=..,Ruwa=Ri+Ra+...

328

Pabota >nextpuueckoro Toka: A = [Ut.

3akon Jlxoyns — Jlenna: Q = I’Rt.

-

> U
Ha pesucrope R: Q=A=1"Rt =IUt = ?t

3:2:9

A4

MouHOCTh 37EKTPHIECKOr0 TOKa: P= =1U
At At—0

(5]

2
TenuioBast MOIIHOCTB, BhIjIE/IsIEMast Ha Pe3HCTOpE: Pe=lR= =0

R

CT. CHI1

MomnHocTs HCTOYHHKA TOKA: P[ =— =E/
At Ar—0




32.10

CBoOoaHble ~ HOCHTENM  JJIEKTPUYECKHX  3apsiAoB B IPOBOJHHUKAX.
MexaHH3Mbl TNPOBOJMMOCTH TBEPABIX METAJJIOB, PacTBOPOB M pacIlaBOB
2NIEKTPOIHTOB, ra3oB. [lonynpoBoauuku. [lonynpoBogHHKOBEI 110A

33 MAI'HUTHOE IIOJIE

3:3.1 Mexannueckoe B3auMojeiictBue MarHuToB. MaruutHoe mone. BekTop
MarHHTHOM HHYKIHH. [Ipunuun CyNeprno3uIHu MarHHTHBIX
noneii: B = Bl +B2 e 5o
JluHuM MHAYKUMH MarHUTHOro nojs. KapTuHa nMHMIT MHAYKIMH MarHUTHOTO
TOJIsI TIOJIOCOBOT'O M TOAKOBOOOPA3HOro MOCTOSHHBIX MArHHTOB

3.3.2 |Omweitr Dperema. MarHutHoe moje NpoBOAHMKA ¢ TokoMm. KapruHa nuHwHid
MHIYKIMH MarHUTHOTO I0JI JUIMHHOTO MPSIMOrO MPOBOJAHHMKA M 3aMKHYTOTrO
KOJIBLIEBOT'O IIPOBO/IHUKA, KATYIIKH C TOKOM

333 Cuna Amnepa, ee HanpaBJICHHUE H BEIMYHHA:
F, A, = IBl sina , rne % — yron Mexmy HampaBieHHEM TNpPOBOJHHKA
u BekTopoM B

334 _ ;
Cuna JlopeHua, ee HanpapJIeHHE U BeJIMYHHA: F}lop = Iq | UBSING rpe O _yron
mexay Bektopamu U u B . JIBukeHue 3apsikeHHON HacTHLBI B OJHOPOJHOM
MarHHTHOM I10JIe

34 DJIEKTPOMATIHUTHAS MHJI VKLU
34.1 [ToTok BekTOpa MarHUTHOH MHIYKIHH: h‘ 1 B
a

®=BS5=BScosa @g

342  |SIBnenue snexTpoMarHuTHoH nHAYKIUH. DJ(C HHIyKIMN

343 3aKoH 271eKTpoMarHuTHON nHAyKun Papajes:

AD ;
Bt ==,
At Ar—0
344 | D/1C uHAYKUMHU B IPSMOM IPOBOJHHKE B u

JUIMHOM |, ABMXKYyIeMest co ckopocTeio U

% / )
(U Ld ) B O/IHOPOJIHOM MarHUTHOM moJie B: /

|E,'| = Blvcosa ,rae & — yron mexay Bektopom B u Hopmambio 1 k

n
IUIOCKOCTH, B KOTOPOIA JIeXKaT BEKTOPHI [ uD ceem !l LBudl1lB,




10 |[E;|=Blv

345

[TpaBuno Jlenua

3.4.6

WHayKTHBHOCTB: L=— ,wm O = LL

/d

Al

At Ar—0

=-LI

Camonnaykuus. 9J1C caMOMHAYKIIHH: Esi =-L !

34.7

LI
3Hepma MarHuTHOIO ITOJIA KaTYHUIKH C TOKOM! WL —

2

35

DJIEKTPOMAI'HUTHBIE KOJIEBAHHWS U BOJIHBI

8:5.1

KonebaTenbHblii KoHTYp. CBOOOIHBIE 2JIEKTPOMAarHUTHBIC
KonebaHHs B HealbHOM KoslebaTeIbHOM KOHTYpe:

q(1) =g sin(wr +9,)
(1) =g, = 0q,, cos(ot+¢,) =1, cos(of+¢,)

. — N=—=—
®opmyna Tomcona: ' =2/ LC | otkyna T \/E !

CBs3b aMILIMTYyAbl  3apsiia KOHJACHCaTopa C ammm’ryzloii CHJIBI TOKa
npu CBOﬁO}IHbIX DJICKTPOMAarHuTHBIX KoJIeOaHUsIX B HACaJIbHOM KoJiebaTeIbHOM

max

KOHTYpe€: qmax -

3:5:2

3akoH COXpaHCHHS DHCPruH B H/1€AJIbHOM KojebaTelbHOM KOHTYp€:

¢y I clr. AP
+ = =5 = —2= =const .
2 2 2 2

353

BblHy')KIlCHHbIe DJICKTPOMAarHMTHBIC kosebanus. Pezonanc

354

ITepemennsblii Tok. IlpomsBoxacrBo, mepenaya u morpebieHHE JJIEKTPUYECKOM
SHEPrHH

3:5:5

CgoiicTBa DJICKTPOMAarHHTHbBIX  BOJIH. Bzaumnuas OpHCHTAlLlHsI BCKTOpPOB

B 2JIeKTpOMarHuTHOI BonHe B Bakyyme: £ | B 1 ¢

35.6

Illkanma omeKTpoMarHUTHBIX BONH. [IpuMeHeHHE DJIEKTPOMAarHUTHBIX BOJH
B TEXHHUKE H OBITY




3.6

OIITUKA

3.6.1

[IpsmonuHeliHOE pacnpocTpaHGHHE CBeTa B OAHOpojHON cpeae. TouedHsblii
ucroyHuk. JIyd cBera

3.6.2

3akoHbl oTpaxkeHus ceera. & = p
alp

P37 4 3 I S F V& L

3.63

Hocrpoelmc n306pa)iceHnii B IIJIOCKOM 3€pKajie

3.6.4

3aKOHBI MpeJIOMIICHHA CBCTA. |

[Ipenomnenue cpera: /1,511 0= 1, sinf}
AGCOMOTHBII NOKa3aTeN b TPEIOMICHHSL:
(&

OTHOCHUTEIBLHBIN MTOKa3aTelb IIPEIIOMIJICHHS . "“orn -

Xoz my4eit B Ipu3Me.
CooTHomIeHHE YacTOT W COOTHOLIGHHE JUIMH BOJH IIpUH  IIepexoie
MOHOXPOMAaTH4YECKOI0 CBETa uYepe3 rpaHUIly pa3jiesa IByX ONTHUYECKHX Cpe:

vV, =V, BA =nA,

3.6.5

[TonHoe BHYTpeHHEE OTpaKeHHE.
IlpenenbHblif  yroa MNOJHOrO BHYTPEHHEro Ny,<ny n,
OTpa)KCHUS:

singg, =——=—%
np

3.6.6

Co6upaxoume U pacCCUBarOIIUC JIMH3BI. Toukas nuH3a. (DOKyCHOC paccTossHUEC

1

1 ONTHYECKasi CHJIa TOHKOM JIMH3bI: D =

3.6.7

~ N
®dopmya TOHKO# JTHH3BL: d

1. 1.2 H
d F-
/ l~\ h

YBenuueHne, J1aBaeMoe JIMH30i: £




B cnydae paccenBaromieii THH3BL:

D<O:F=l<0
D b ]

=£=m<l

d

3.6.8

Xon nywa, mpouleAmiero IMH3Y MOJ IMPOHM3BONBHBIM YITIOM K €€ TIJIaBHOM
ontuyeckoii ocu. [locTtpoeHne wH300paxkeHHIT TOYKM M OTpe3Ka MPSIMOM
B COOMpAIOIMX U pacCeMBAIOIIMX JIMH3aX H HX CHCTEMax

3.6.9

®otoanmnapaT Kak ontHyeckuii npubop. ['na3 kak onTuyeckas cucteMa

3.6.10

Unrepdepenuns cBera. KorepeHTHble HCTOYHHKH. YClIoBHS HaOmo0 eHUS
MaKCHMYMOB H MHHUMYMOB B HHTep()epeHIIHOHHOI KapTHHE OT ABYX CHH(]a3HBIX
KOT€PEeHTHBIX HCTOYHHKOB!

MaKCHMYMBI — A=2m 5 ,m=0,+/-1,+/-2,+/-3, ...,

A
munnmymsl — A = (2’” * 1)5 ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Judpakuus ceera. ludpakunonnas pemrerka. YciaoBue HabGIoAeHHS TIaBHBIX
MaKCHMYMOB I1pH HOPMajbHOM MaJeHHH MOHOXPOMAaTHYECKOro CBETa ¢ JUIMHOH

BOJIHBI k Ha peHICTKY C NEPHOI0M d:

dsinQ, =m\k m=0 +/-1,+-2,+-3,..

3.6.12

Jlucniepcus cera

KBAHTOBA OU3UKA

4.1

KOPITY CKVYJISIPHO-BOJIHOBOI /1Y AJIN3M

4.1.1

'unoresa M. [Tnanka o kBantax. ®opmyna [nanka: E =hv

4.12

he
®otonsr. Dueprus dorona: £ = hv = e =Pe.

E_hv_
Umnynbe dpotona: P P )

413

®otoddpexr. Onurtel A.I'. Crosnerosa. 3akons! poToddpdexra

4.14

YpaBHeHue DiiHmTeiHa 115 poTodddekra:

Etboroua = ABMKOJ& + EKHH maxs




43

he he mu?
rae E toHa — hv =, Auhlxu,lﬂ = hvn‘p = N EHHHITIHX =—m _ E'U_ja“
}'~ Kp 2
4.1.5 JlaBnenue cBera. /laBneHHe cBeTa Ha IIOIHOCTBIO OTPaXKAIOUIYIO OBEPXHOCTE U
Ha [TOJTH OCThIO MOTJIOMIAOYI0 TOBEPXHOCTD
42 OUIHKA ATOMA
42.1 [Tnanerapuas mMomens atoma
422 IToctynater bopa. M3nydenue u normiouieHne (oOTOHOB IIPH IEpeXoie aToMa
C OIHOTO YPOBHS 3HEPTHH Ha JAPYTOI:
hc
hvmn = )l., = “E:'z _‘E'm
mn
423 JluneliuaTele COEKTPHL
CriekTp ypOBHEH SJHEPTHH aTOMa BOAOPOJa:
—13,6 2B
EH :72>H= 11 21 3: e
n
OU3UKA ATOMHOTI'O S/IPA
43.1 Hyxnonnas mozens aapa ['eiizenbepra — MBanenko. 3apsaa sapa. MaccoBoe uncio
aapa. U3otonsl
432 PannoakTHBHOCTS.
A A4 4
Ambga-pacnax: z X >z, Y T,He,
bera-pacnan.
3 A A 0 =
DJeKTPOHHBII B-pacnan . 2 X7, Y+ _etv,,
i B-pacman. X -, Y+'é+
[Mosutponnsii PP A7 Az AN,
amma-u3nydeHne
433 &
3aKoH paJHOaKTHBHOIO pacraja: N([) =iN..2 L.
..
ITycts m — macca pajnoakTHBHOTO BemiecTBa. Toraa m([) =m, X T
43.4 |Snepusie peakuun. [leneHue u cuHTE3 S71€P




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; mox
penakuueit [lappentreBoit H.A. Axunonepnoe o0iectBo «M3naTenbcTBo
«IIpocBenieHne»

» ®uzuka. 11 knacc. Mskuies . 4., byxosues b.b., Hapyrun B.M.; oz

penakmueit [lapdentreBoii H.A. AxkuronepHoe oomectBo «M3narenscTBo

((HpOCBGHICHI/Ie»

METOJIUYECKHUE MATEPUAJIBI JIVISA YYUTEJIS

1) Coopnuk 3amau o pusukel0-11 kmaccel. bazossiii yposens / [lapdentrena
H. A.

2) ®usuka. Paboune nmporpammsl. [IpenmerHas nuHus yaeOHUKOB
"Knaccuueckuii kypc". 10-11 kmaccni / lllatanuna A. B.

3) Terpans mist mabopaTopHbIX padbot mo gusuke, 10, 11 k. / [TaphentreBa

H.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

NHTEPHET



BuptyanbHbie 1aboparopHbie padboThl: https://efizika.ru
Enunas xomnexuus LIOP: http://school-collection.edu.ru/collection/ n-t.ru

DekTpoHHas OMOIMoTeKa Hayka u TexHuka: https://n-t.ru/



