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INOACHUTEJIBHAS 3AIIMCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOUM 00pa3oBaTeIbHOM HpOrpaMmsbl, mpencraBieHHbIXx B OI'OC
COO, a Ttakxke ¢ yuérom denepanbHOl pabouel MporpaMMbl BOCIHTAHHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro npenmera «®dusumka» B 00pa3oBaTeNbHBIX
OpraHu3alusax Poccuniickon denepanum, peanu3yrommux OCHOBHBIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHHBI MHupa oOydarommxcs 10-11 kmaccoB mpu
o0yueHuu ux (u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESATEIIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpedoBanusiMm ®I'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pE3YJIbTaTaM
oOyuyeHus, a TaKXKe YYUTBIBAET HEOOXOJUMOCTh peau3alMi MEKIIPEIMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIE LIENM HU3y4€HUS (U3MKH HAa YPOBHE CPEHEro OOIIETOo
00pa3oBaHus, IJIAHUPYEMBIE PE3YJIbTAaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma o (pusmke BKIIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YyIbTaThI M0 TOAAM 00yUYEeHHUS;

e cojaepxkaHue yueOHoro npeamera «dusukay» 1o rogaM o0ydeHus.

®du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NpPHUPOAbI, BbICTyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHMI 00 okpykaromieMm mupe. LIKonabHbINM Kype PU3NKU — cUCTEeMOOOpa3yrouil
JUI €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOIbKY (DU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IMPOLIECCOB M SIBJICHUM, H3y4aeMbIX XUMUHEH, Ouosoruei,
dbuzmyeckor reorpadueit u  actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHne (U3MUecKUX 3HAHUN  ONpeneNnseT XapakTep H  pa3BUTHE
pa3sHOOOpAa3HbIX TEXHOJIOIMM B c(epe HHEPreTHKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, IOJIy4EHHs] HOBBIX MAaTe€pHalIOB C 3aJlaHHBIMU CBOWCTBAMHU WM JPYTHX.
W3yueHne (QU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaromuxcs, B (OPMHpPOBAHUE YMEHHH NPUMEHSThH
Hay4HbIA METOJI IO3HAHUS MPU BBITIOJHEHUU UMH Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBy Kkypca (u3MKM [ YpPOBHS CpEOHEro o0Iero oOpa3oBaHMs
NOJIOKEH PAJ HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLMIBL €ro
OCTPOECHHUS.



Hoes yenocmumocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEepPIIEHHBIM, OH COJIEPKUT MAaTepHaN U3 BCEX pa3/iesioB (M3MKU, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qu3myeckux Tteopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pWH, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuszanusi mpenanonaraeT HUCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (DU3MYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TTPOOIEMaMH.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
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,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHHKUM M TEXHOJIOTHW, a TaKXe OO0CYXKICHHS
po0JIeM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
o0pa3oBaHus SIBISIIOTCS (u3nyeckue Teopuu (popMUpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
NPUMEHHUMOCTH TEOpHUMl, ISl ONHCAaHWUA ECTECTBEHHO-HAYYHBIX SBICHUN H
MIPOLIECCOR).

CucTeMHO-AeATEILHOCTHBIN MOAX0/l B Kypce (DU3UKU peau3yeTcs MPexIe
BCEro 3a CUET OpPraHu3aluy SKCIEPUMEHTANBHON JAESITEIbHOCTH O00Yy4aroluIuXxcs.
Jlnst  6a3oBoro ypoBHS Kypca (U3UKH — OTO HCIOJIH30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
KOTOpBIE B Mporpamme no ¢usnke oObeIUHEHbI B OOLIMN CIHUCOK YYEHHYECKHX
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 »sTom oOecreunBaeTcs  OBIAJCHHUE
O0y4aIOUMMUCSI YMEHUSIMU MPOBOJIUTh KOCBEHHBIE H3MEPEHHUsI, HCCIETOBAHMS
3aBUCUMOCTEN (PU3MYECKHX BEJIIMYMH M IOCTAHOBKY OINBITOB 10 MPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

bonbiioe BHMMaHWE YIEISETCsS PEIICHUI0 PAcUETHBIX M KayeCTBEHHBIX
3anad. IIpu 3TOM AJig pacu€THBIX 3a/lay MPUOPHUTETOM SIBJISIOTCS 3a/a4d C SIBHO
3ajaHHON (PU3MUECKON MOJIENbIO, TO3BOJISIONINE TPUMEHATh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJIHOTO pazjefia Kypca, TaKk U MHTETPUPYsS 3HAHUS W3
pasHbIX pa3iesoB. [ KauyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3a/laHUs 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 OO€ecleueHn0 y4eOHOro mpoiiecca 0a30oBBI 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 JadopaTopHoe OOOpydOBaHUE Ui BBIIOJHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpanmoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIbHOM  JOCTATOYHOCTH U  OOECIIEUYMBACT IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUSI  WM3y4aeMbIX  SBJICHUW ©W  TPOILECCOB, OJMIUPHUYCCKUX U
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pyaoBaHUE [JIsi YUYEHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyeTcsi B BUIE TEMAaTHYECKUX KOMILUIEKTOB M OOECIEYMBAETCA B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEpPUTEIbHBIX CUCTEM B BUJE IIU(POBBIX J1A0OPATOPUIA.

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 NMPEACTABJICHHUI O HAYYHOM METOJIe MO3HAHUS U (POPMHUPOBAHKE
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 CPEHEr0 OOIIEro 0Opa3oBaHus:



e TMpUOOpPETEHHE  CHCTEeMBI  3HaHUK 00  oOmux  (QusMUecKux
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 PU3NYECKoil MOJIeNu, aICKBaTHON YCIIOBUSIM 3a/1a4U;

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

e OBJAJICHHE METOJAMHU CaMOCTOSITEIBHOIO IJITAHUPOBAHMS M IMPOBEICHUS
(bu3MUEeCKMX SKCIEPUMEHTOB, aHaJIM3a M HHTEpIpeTaluu WHGopMaluu,
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.



COJEPKXAHUE OBYYEHUA
10 KVIACC

Pa3nen 1. ®u3uka v MeTOAbI HAYYHOI O IIO3HAHUS

®u3nka — Hayka o npuponae. HaydHble MeTOAbI MO3HAHUS OKPYKAIOIIETO
mupa. Poib »JKcnepuMeHTa W TEOpUM B TMPOIECCEe IO3HAHUS MPUPOJIBIL.
DKCnepUMEHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
du3MYeCKUe 3aKOHbI U TEOPUH. ['paHUIlbl TPUMEHUMOCTH (DU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpPA, B MPAKTUYECKON JEATEIbHOCTHU JIIOJICH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

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

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CioxeHue nepeMenieHu U CJI0KEHNE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHsS, TyTH U IEePEMEIICHUS
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmuueliHoe  nBWKEeHHE. JIBH)KEHME  MATEpUAIbHOM  TOYKU 11O
OKPY>KHOCTH C IOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JIBUKEHUE CHAPSAO0B, LICMTHBIE U PEMEHHBIC MTEpEaavH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBaHue IBHXKEHUM C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

Hab6mtonenne aBWKEeHHsS Tena, OpOIIEHHOrO0 TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenue yckopeHus CBOOOAHOTO MaieHHUs.

HanpaBiieHre CKOpOCTH MpHU IBU)KEHUU 110 OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3yyeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOpPOCTH.

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

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyenue 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 kKocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TPeHHs CKOJIbKEHUSI U cujia TpeHus nokosi. Koaddunment tpeHus.
Cuia conpoTUBIIEHUS MPU JIBUXKEHUU TeJa B dKUJKOCTU WU Tase.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

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

TexHuueckue yCTpoHMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: MOJIIUITHUKH,
JBI)KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEeHHE Macc B3aUMOIEUCTBYIOIINX TEN.

Bropotii 3akon 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.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue nBM>KeHUS OpycKa MO0 HAKIOHHOM MIOCKOCTH.



HccenenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpAaLLCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmniynbe MaTepuasibHOW TOYKH (Tela), CUCTeMbl MaTepUATbHBIX TOYEK.
NMnynbc cuiabl U MU3MEHEHHE HUMITyJIbca Tejld. 3aKOH COXPAaHEHUsS HMITYJbCa.
PeakTuBHOE IBUXKEHHUE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW SHEPTHHU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMupoBaHHOW  mpyxkuHbl.  [loTeHiManbHast dSHepruss Tejda  BOIM3HU
MOBEPXHOCTH 3E€MJIH.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C HW3MEHEHHMEM MEXaHWYECKOW DJHEPrUH CHUCTEMBI TEIl.
3aKOH COXpaHEHHsI MEXaHUYECKON SHEPIUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M NMPAKTUYECKOE NPUMEHEHHWE: BOAOMET, KONED,
IIPY>KUHHBIA IIUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeakTuBHOE IBHKEHHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenne aOCONIOTHO HEYNPYroro ynaapa ¢ MOMOMIbIO ABYX OAMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

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

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. Ocrosbl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM TEOPUU U MX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKEHUS U
B3aMMOJICVCTBHSl 4YacCTHUI[ BellecTBA. MoJenn CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPABIX T U 0O0BSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeniel. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TeroBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mopgens  uaeanpbHOro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYISIPHO-
KMHETHYECKOW TEOpUM HJICATLHOTO Ta3a. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpeacTaBIeHUE H3OMPOIECCOB: HU30TEpPMa, H30X0pa,
n3ooapa.

TexHuyeckne yCTpOMCTBA UM TMPAKTUUYECKOE TNPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

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

OnpIThl 10 TUPPY3UU KUIKOCTEN U ra30B.

Mopenb OpOyHOBCKOT'O IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKAQ3bIBAIOIIIHAE CYILIECTBOBAHUE MEXMOJIEKYISIPHOT O
B3aMMO/ICVICTBHS.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbIThl, WUIFOCTPUPYIOIIUE YPaBHEHUE COCTOSIHUS HWJICAUIBHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
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 croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusl  OAHOATOMHOIO  MWJEAJIbHOTO  rasa. Buasl  Temionepenaydw:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3IIyUYECHUE. Y IeJIbHAsI TEIIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[Tonsatue 006 anuabatHom mporecce. [lepBbIi 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3aKOHa TEPMOAMHAMUKH K HM3omporieccaMm. I paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamMuku. HeoOpaTuMoCTh POLIECCOB B IPUPO/IE.

TeroBele  MamuHbl.  [IpyHUMNBL ~ ACHCTBHUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nerctBus TemioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUYECKHE MPOOJIEMBI TETLIIODHEPTEeTUKH.



Texnuyeckue ycTpoilcTBA H MPAKTHUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIONUIbHUK, KOHJAUIIMOHED.

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 AHEPIUH (TEMIIEPATYpPBI) TENA P TEIUIONEpeIaye.

OnpiT 1o ananabaTHOMY paCIIMPEHHIO BO3JyXa (ONBIT C BO3IYIIHBIM
OTHUBOM ).

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

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus eewecmea. Dazoevie nepexoovl

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

Teépnoe Teno. Kpucranmnmueckue u amopdubsie Tesna. AHU30TPOIUS CBOMCTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaITU3anus. Y aelbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUIPOMETP U
IICUXPOMETP, KAIOPUMETP, TEXHOJIOIMHU MOJYYEHHsS] COBPEMEHHBIX MaTE€pHAJIOB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U MIaBjIeHUs] KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCcTpanys KpuCcTauioB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTPUYECKU 3apsan. [Ba BHIA 3IEKTPHUYECKUX
3apsnoB. IIpOBOAHMKM, OUANEKTPUKHA U TMONYHNPOBOAHUKH. 3aKOH COXPaHEHHS
AIEKTPUUYECKOIO 3aps/a.
B3anmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid AIEKTPUUYECKUAN 3apsl.
Onektpuueckoe rmone. Hampsoxk€HHOCTh  anekTpuyeckoro mnons. [IpuHnun



CYINEPIIO3ULINN DJIEKTPUUYECKUX TMosie. JIMHUM HanpsyKEHHOCTH 3JEKTPUYECKOTO
HOJIS.

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

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsLKEHHOr0 KOHJIEHCATopA.

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

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmopelicTBuE 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 TPOHULIAEMOCTH.

DHeprus 3apsLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

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

OJIEKTPUUYECKU TOK. YCIIOBUSA CYHIECTBOBAHUSA 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.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3akod Oma i1 OJIHOM (3aMKHYTOM ) 3JIeKTprUecKoi nenu. KopoTkoe 3aMmbIKkaHueE.

DONEeKTpOHHAas  MPOBOJAMMOCTH  TBEPABIX  METAJIOB.  3aBUCUMOCTb
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

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

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dAJIEKTPOJIUTOB.
DIIEKTPOAUTHYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudyeckuii TOK B ra3ax. CamMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, MCTOYHHUKH TOKa, JJIEKTPOHArpeBaTebHbIE MPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3mMepeHure cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb COIPOTUBIICHHS LHJIUHAPUYECKUX HPOBOJAHUKOB OT JUIMHBI,
IJIOLIAH MTONIEPEYHOrO CEYEHUS U MaTEpHaIa.

CMelaHHOE COeJUHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne JIeKTpOABMKYLIEH Ccuibl. KoOpoTkoe 3aMbIKaHuE
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBJICHHS] METAITIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne cMemaHHOro COEAUHEHUS PE3UCTOPOB.

M3MepeHne 3IeKTPOABHKYIIEN CUIIbI MCTOYHMKA TOKAa M €ro BHYTPEHHEIO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBI3H

N3ydenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISIETCS C
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMoNOruu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAaY4HOIO
MO3HAHMS: SIBJICHHE, HAay4HbIM (akT, rumoresa, (pusnueckas BeIWYUHA, 3aKOH,
TEOpHsi, HAOIIOIEHNE, YIKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelleHHe CHUCTEMbl ypaBHEHUH, JMHEWHas (QyHKIuS,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLIUH HA OCH KOOPAHHAT, CJI0KEHNE BEKTOPOB.

buonozusn: mexaHnnueckoe ABMXKEHHE B KUBOM mpupojae, nudpgysus, ocMmoc,
TEMI000MEH KUBBIX OPraHU3MOB (BHUJIbI TEIUIONEPEIAUYH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOW IPUPOJE.

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



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAUIOB, JJIEKTPOJIMTUYECKAs IUCCOLHAALMS,
rajbBaHUKa.

l'eocpaghus: BMaXHOCTb BO3/1yXa, BETPBI, 0APOMETP, 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 XOJTOAMIBHUK, KOHAUITUOHED, TEXHOJIOTHH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpHajOB, B TOM YHUCJIE HAHOMATEpUAIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AIEKTPOOCBETUTENHHBIC MPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

[locTostHHBIE ~ MarHUTHl.  B3anMonelcTBME  TOCTOSIHHBIX ~ MarHHUTOB.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOmMn cynepno3nnuun
MArHUTHBIX noJiek. JIMHMM MarHuTHOM WHAYKUMHU. KapTuHa JMHUN MarHUTHOU
VHIYKLHAU OIS IOCTOSIHHBIX MAarHUTOB.

MarnutHOe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JnWMHHM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzauMonencTeue npoBOTHUKOB €
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

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

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKUAHW. OJEKTPOABMKYIIAs CWIA MHAYKUWMHA. 3aKOH AJIEKTPOMArHUTHOM
nHaykuuu Papanest.

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

ITpasuiio Jlenua.

NHayKTUBHOCTE.  SIBIIEHWE CaMOMHAYKUMH. OJEKTPOABMKYINAS  CHJIA
CaMOMHIYKLIHAH.

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.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa 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 3JIEKTPOABHXKYILEH CUJIbI UHAYKIIUA OT CKOPOCTH WU3MEHEHUSA
MAarHUTHOI'O MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydenne MarHuTHOrO MOJIsl KATYIIKA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMAarHUTHON MHIYKIWH.

Pa3znen S. Konedanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

Konebarenpnass  cucrema. CBOOOJIHBIE  MEXaHHWYECKHME  KOjeOaHUS.
I"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MassTHUK. MaTeMaTU4eCKU MasATHUK. Y paBHEHHE TapMOHUYECKHUX
kosneOanuii. [IpeBpaienne sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJI€OaHUS B
UICaTbHOM KOJ€OaTeIbHOM KOHTYpe. AHAJIOTHUA MEXAYy MEXaHWUYECKUMU U
ANEKTPOMArHUTHBIMU  KosieOaHusiMu. Popmyna TomcoHa. 3akoH COXpaHEHUS
SHEPrUM B HI€aTbHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBiieHre 0 3aTyxaroumx KojieOaHUsX. BbIHYXeHHbIE MEXaHUYECKHE
kosnebanusd. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemennblii TOk. CHHYCOMAAQNbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIPsHKEHUS.

Tpancdopmarop. [IpousBoncTBo, nepenaya U NOTpedIICHUE AIEKTPUUECKON
SHEPruu. DKOJIOTHYECKUE PUCKHU MPU MPOU3BOJACTBE 3JIEKTpo3Hepruu. Kynprypa
MCITIOJIb30BaHUS AJIEKTPOIHEPTUHU B MIOBCETHEBHOM KU3HHU.

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

Jlemoncmpayuu

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



HabGmronenue 3aTyxarommx KojaeOaHuH.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

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

Pe3oHaHc mipu MOCIENOBATEIBHOM COCIMHEHUU PE3UCTOpa, KATYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

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 60IHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss W JJuHa BOJHBL. [lomepeuHble W MPOAOIBHBIE BOJIHEIL.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

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

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIOBHSI M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHUE, MOJIApU3aIus, TUPpaKiius,
unTepdepeniius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »AEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpyuHUMIIBI paIMOCBA3U U TeNeBUACHUS. Pagnookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JUArHOCTHKA B TEXHHKE W MEIULIMHE, pajap,
paaronpuéMHUK, TeTIEBU30p, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJH.

Konebmronieecs Teo Kak UCTOYHUK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenre cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYI0H H
YacTOTOU KOJIeOaHUA.



HccnenoBanue CBOMCTB  DJICKTPOMArHUTHBIX  BOJIH: OTpa)KeHUe,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
onHOpoaHOM cpene. JIyd cBera. ToueuHbIN UCTOYHHK CBETA.

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

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblii yroja mNOJIHOTO
BHYTPEHHET'0 OTPaXKECHHUSI.

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

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKash cujia TOHKOM JuH3bl. [locTpoeHue wn300pakeHuil B
coOuparoIuX U paccerBaroUMXx JruH3aX. DopMyna TOHKOW JHUH3BL. Y BETHYCHHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdpepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
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,
doroanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOM, BOJIOKOHHAs
ONTHKA, TUPPAKITUOHHAS pelIETKa, TOJSIPOUI.

Jlemoncmpayuu

IIpsMONMHENHOE PACHPOCTPAHEHUE, OTPAXKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckue npuoopBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenp cBETOBOAA.

HccnenoBanue cBOMCTB U300paKeHUI 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



M3amepeHune mokaszaressi IpeIoMIICHHUS CTEKIIa.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  NpUMEHMMOCTHM  KJIacCMYecKo — mexaHuku.  [locrynarsl
CIIEHUAIbBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIUI OTHOCUTEILHOCTH DWHILITENHA.

OTHOCHTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHU M COKpAILLEHUE
JUTHBI.

DOHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C HEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YACTULIbL. DHEPIrus
MIOKOSI.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®oronsl. opmyna [lnanka cBa3u sHeprun GOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.

OtkpeiTue u uccieaopanue gorordpdexra. OnbiTel A. I'. CToneroBa. 3aKOHBI
dororddexra. Ypasuenue DitHmrerHa aia dororddexra. «KpacHas rpaHuiiay
dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XUMHYECKOE JIEVCTBUE CBETA.

TexHuueckrue yCTpoHMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTurK, colHeuHas O6arapes, CBETOIHO/I.

Jlemoncmpayuu

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

CBeronunoy.

ConneuHas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHro o -4acTHII.
[Imanerapnas mopens aroma. I[loctymarel bopa. M3nydenue wu moriomeHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CIEKTp YpOBHEH SHEPrUU aToMa BOJAOPOA.

BonHoBrwie cBoMcTBa yactuil. Bonubl ae bpoina. KopnyckyspHo-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

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



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHelyaThIX CIEKTPOB U3TyYCHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmroienre TMHeNIaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JOKAa3bIBAIOIINE CIOKHOCTh CTpOeHus sapa. OTKphITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3TydCHHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacnaa. ODJEKTpOHHBIM 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 AI€P.

Anepubiii peakrop. TepMosinepHslid cuHTe3. IIpoOiieMbl M TEpPCIIEKTUBBI
AJIEPHON SHEPTETUKU. DKOJOTUYECKUE aCIIEKTHI SIEPHON SHEPTETUKH.

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, aToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHIL.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM doTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Otanbl pa3BUTUS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

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

Conneunas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTPAJIbHBINA KJAcc —
CBETUMOCTb». 3BE3/IbI TJIABHOM IMOCIEAOBATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IJI1 3BE3J TJIABHOW IOCJIENOBATEIIbHOCTU. BHYTpEHHEE CTpPOECHHUE



3BE311. COBpEMEHHBIE MPEACTABICHUA O MPOUCXOXKICHUH W 3BOMouMH CoiHLA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenume m nBuxkenue CoiHIa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HaGmronennss HEeBOOPY>KEHHBIM TJ1a30M C HCIOJIb30BAHHEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be311s1 CEBEPHOro MOJYIIAPUS U IPKUE 3BE3BI.

HaOmonenus B Teneckon Jlynsl, mnaner, Miaeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAIbHON U 3THYECKOH cepax NesTeIbHOCTH YEIOBeKa, pOJib U MECTO (DU3UKH
U aCTPOHOMUHU B COBPEMEHHOW HAYyYHOUW KapTUHE MUpPA, POJIb (PU3NUECKON Teopuun
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckoi KapTUHBI MUpa B OOIIEM PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meoscnpeomemuvie nonsimusi, CBSI3aHHBIC C W3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAy4dyHbIM (akT, rumore3a, (Qu3myeckas BeIMYMHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: pEUIEHHWE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXJIECTBO, BEKTOPbl U MX IMPOECKIHH HA OCH KOOPAWHAT, CIOXKEHHUE BEKTOPOB,
MIPOM3BOMHBIC DJEMEHTAPHBIX (YHKIHMA, TPU3HAKA TOMO0OUMS TPEYroJIbHUKOB,
onpeieNICHUE IOMIAAN TUIOCKUX PUryp U 00bEmMa Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBW)KEHHUSI B )KUBOW MPHUPOJIC, ONITUYECKUE SIBJICHUS B KUBOM MPUPOAE, NCUCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
TEJI, MEXaHW3Mbl OOpa30BaHUSl KPUCTAUIMYECKON PpEIIETKU, CHEKTpaTbHbIN
aHaJIu3.



leocpachus: marHuTHBIE TIONMIOCA 3€MJIM, 3aJ€KH MarHUTHBIX Py,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN amnmapar, BOJOKOHHAs OMNTHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

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

JIMHHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «Dusnka» T0mKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
chopMUPOBAaHHON BHYTpPEHHEW IO3MIIMEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM I[EHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEIIbHOW JAEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTD I'PAXKAAHCKON MO3UIIUHA O0YUAIOIIEroCs KaK akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOI0 00IIECTBA;

NPUHATUHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKHX T'YMAHUCTUYECKHX |
JNEMOKPAaTUYECKHUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JIESITEJIBHOCTh B MHTEPECAX TPAXKIJAHCKOTO
o0111ecTBa, y4aCTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEILHON OpraHu3alluu;

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

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JESITEIIbHOCTH;

2) IATPHOTHYECKOI0 BOCTIMTAHUS :

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIAHCKOMN UJIEHTUYHOCTH,
MaTPUOTHU3MA,;

LIECHHOCTHOE OTHOLICHWE K TOCYJAapCTBEHHBIM CHMBOJAM, JIOCTHKEHHUSIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
JEATENbHOCTU YYEHOTI0;

OCO3HAHUE JJUYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYask 3CTETUKY HAYYHOTO TBOPUYECTBA,
IpUCYIIEro (PU3NYECKON HAYKE;



5) Tpya0BOro BOCIIMTAHUSI:

HWHTEpPEC K pas3lIMyHbIM cdepaM MNpoPecCHOHAIBHON AESTEIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOM, YMEHUE COBEPILIATh OCO3HAHHBII BBIOOD
Oyayuiei mpodeccun 1 peann30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBI;

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

6) 3K0J10rM4ecKOro BOCIUTAHMS:

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

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

pacuIMpeHue OMbITa ACSATEIbHOCTH HKOJOTMYECKON HanpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HEHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3UICCKON HAYKH;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, T'OTOBHOCTH B IIpOLIECCE
U3ydeHUs  (QU3MKU ~ OCYIIECTBJISATH  MPOEKTHYIO M HCCIENOBATEIHCKYIO
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 TMPOTHBOPEYUST B  PacCMaTPUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThIBaTh IUIaH PEIICHHUS MPOOJIEMBbI C YUETOM aHaAIU3a HMEIOIINXCS
MaTepUaIbHBIX U HEMATEPUATILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JICATEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIETISIM, OLIEHUBATh PUCKU MOCIICICTBUM AEATEIHHOCTH;
KOOPJIMHUPOBaTh M  BBHINOJHATH pabOTy B  YCJIOBHUSIX  pEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUSI;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarelbCKue 1eMCTBUS.
BJIQJICTh HAYYHOH TEPMUHOJIOTHCH, KIFOUCBBIMH TOHATHSIMHU M METOJAMH
(bu3nuecKon HayKu;



BJIaJICTh HaBBIKAMHU Y4eOHO-MCCIIEIOBATEILCKON M TIPOSKTHON JEATEILHOCTH
B 00jactu (pU3MKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACpPKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIpETAaluy, MPeoOpa3oBaHUI0 M NPUMEHEHUIO B PA3IUYHBIX Y4EOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBJIATH TNIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajadvy,
BBIIBUTATh TUNOTE3y €€ pEIICHHS, HAXOIWUTh apryMEHTHI JUIsl JTOKa3aTeIhCTBa
CBOUX YTBEp)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUHU PEIICHUS;

aHAJIM3MPOBATh TOJYYEHHbIE B XOJA€ pEIIeHHUs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHMBATh WX JOCTOBEPHOCTb, MPOrHO3UPOBATH N3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTb U (POpMyIupOBaTH COOCTBEHHBIE 3aJaudl B 00pa30BaTENIbHOM
JESITEIbHOCTH, B TOM YHUCIIC TIPY U3Y4EeHUH (DU3HKHY;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HAaHUS 1O (U3MKEe B MPAKTHUECKYIO 00JIacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICH, MPEJIaraTh OPUTMHAIILHBIE TIOJIXO/bl U PEILICHNUS;

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

Pabora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMM MMOJy4YeHUs MHPOpMaLMK (PU3HUECKOTO COACpNKAHUS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAU3,
CUCTEMATH3alUI0 W HMHTEPIPETAIi0 MHPOPMAIMN PAa3IMYHBIX BHUIOB U (HOpM
NIPEICTaBJICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CpPEICTBa  HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH B PENICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3alMOHHBIX
3aa4  C COOJIIOJICHWEM TpeOOBaHUN JSPrOHOMHKH, TEXHHKH O€30MMacHOCTH,
THUTUEHBI, PECypcoCOepEeKeHUs, TMPABOBBIX H  OTHYECKUX HOPM, HOPM
nH(pOpMaITMOHHON 0€30MaCHOCTH;

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:
OCYILECTBJISTH OOILIEHUE Ha YPOKaxX (PU3UKU U BO BHEYPOUHOU JESATEILHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyalMd W cMAr4arb
KOH(DJIMKTBI;



Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C MCIIOJIb30BaHUEM
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€ COBMECTHOM  JCSATEJIbHOCTH, OpraHuW30BbIBaTH U
KOOPAMHUPOBATh JIEUCTBUS MO €€ ITOCTMKEHUIO: COCTABJIATH IUIAH JICMCTBHM,
pacupenensTh poiau ¢ y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBATh Kaye€CTBO CBOETO BKJI3Ja W KaXJOr0 Yy4YaCTHHKAa KOMAaHJbI B
OOIIMIi pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

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

OCYILIECTBIISATh TO3UTHUBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IMYHbBIX
CUTYaIUsIX, IPOSIBIISATH TBOPUYECTBO U BOOOpaKEHUE, OBITh HHUITUATHBHBIM.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS
Camoopranmszanmus:

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

CaMOCTOSITEJIbHO COCTAaBJIATh IJIAH PEIICHUS PACUETHBIX W Kauye€CTBEHHBIX
3aJ1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl C YYETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacmupsTh paMKi Y4eOHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOUTECHUN;

JienaTh OCO3HAHHBIM BbIOOP, apryMeHTUpoOBaTh e€ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 34 PEUICHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABJICHUIO JSPYIULIHUM B 00JaCTU
(U3HUKHU, TTOCTOSTHHO TIOBBITIIATH CBOM 00PAa30BaTEIbHBIN U KYIbTYPHBIH YPOBCHD.

CaMOKOHTP0J1b, SMOLIMOHAJIBbHBIH HHTEJJICKT:

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

BJIQJICTh ~ HABbIKAMM  TO3HABATEIBHOM  peeKCMU  KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHMUI;

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



YMETh OIIEHUBAaTh PHUCKU M CBOEBPEMEHHO IPUHUMATh PEUICHUs MO HX
CHUXEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpPU aHAJU3€ pPE3YJIbTATOB
NEATENbHOCTH;

MPUHUMATh ce0sl, MTOHUMAs CBOM HEJIOCTAaTKU 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 IS YPOBHS CpeaHEro oO0miero o0pa3oBaHUS Yy OOYy4YarOIIMXCs
COBEPIIEHCTBYETCS AMOLIMOHAJIHBIN UHTEJUIEKT, MIPENOIararomuni
c(OpMUPOBAHHOCTD:

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

CaMOpEryJMPOBAHMS, BKJIIOYAIOIIEr0 CaMOKOHTPOJb, YMEHHE HPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEACHUE, CIIOCOOHOCTh aqanTUPOBAThCS K
SMOLIMOHAJIbHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIIOYAIOLIEH CTPEMIICHHE K JTOCTMIKECHHIO LIEIU 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 COINIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISATh UHTEPEC U pa3periaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy o6ydenuss B 10 kiacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
yYpOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOMINXCS 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 TPAHUIIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
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 (Pu3MUECKUe SIBICHUS (MPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJSPHO-KMHETHUYECKOM TEOpHUU CTPOCHMS BEIIEeCTBA U



AJICKTPOJMHAMUKHU:  PABHOMEPHOE W PAaBHOYCKOPEHHOE  MPSMOJUHEHHOE
JIBIDKCHUE, CBOOOJHOE TIaJeHHUE TeJ, JBIKCHHE 110 OKPYKHOCTH, HWHEPIHUS,
B3auMoJieicTBUE Tell, TUPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHUE JKHUJIKOCTEN
U TBEPJBIX TEJI, U3MEHEHUE 00bEMA TeJl IPU HarpeBaHUM (OXJIaKACHUH ), TEINIOBOEC
paBHOBECHE, WCIApPEHHWE, KOHJCHCAIWS, TUIABJICHUE, KPUCTALIM3AIMs, KUTICHUE,
BJIQKHOCTh BO3/1yXa, IMOBBIIICHHUE AaBJICHUS Ta3a MPU €ro HarpeBaHUHU B 3aKPHITOM
cocyle, CBSI3b MEXKAy IapaMeTpaMH COCTOSHHSI Tra3a B  H3OIpoIeccax,
AJICKTPHU3AITUS TN, B3aUMOICHCTBUE 3aPsIOB;

OMKCHIBATh MEXAaHWYECKOE IBUKEHUE, UCTOJB3Ys (U3MUECKUE BEITUYMHBI:
KOOpAWHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, CHuJa,
UMITYJIbC TeJla, KHHETUYECKass DHEPrusi, MOTCHIIMAIbHAS YHEPIus, MEXaHWuecKas
paboTa, MexaHW4YecKas MOIIHOCTh; NPH ONUCAHWW TPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICT HCHOJB3YyeMbIX BEJIMYMH, MX OOO3HAYEHUS M EIWHUIIBI,
HaxoauTh (OPMYJIbI, CBS3BIBAIOIINE NAHHYIO (PU3UUECKYIO BEIIMUUHY C APYTUMHU
BEJIMYNHAMU;

ONMCHIBATh H3YYCHHBIC TEIUIOBHIC CBOWCTBA TEJ W TEIUIOBBIC SIBICHUS,
UCTIONIb3ys  (U3MYECKUE BEIWYWHBI: JaBJICHHWE Tas3a, TeMIleparypa, CpeIHss
KMHETHYECKash PHEPrusl XaOTHYECKOIO JBIKCHHS MOJICKYJI, CpeJIHEKBaApaTUUHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPCHHSISI JHEprus, padbora rasa,
KO(DPUIIMEHT TMOJE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENsl; MPU OMUCAHUM
NPAaBWIBHO TPAaKTOBAaTh (PU3WYECKHA CMBICT HCIONB3YEMBIX BEIMYHUH, WX
0003HAUYCHUST W CIWHUIIBI, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYIO0 BEIMYMHY C IPYTUMH BeTUIHUHAM;

OITMCHIBATh M3YYCHHBIC DJICKTPHUYECCKUE CBOMCTBA BEIICCTBA M DJICKTPUYECKHE
sBJICHUS (TTPOIIECCHI), UCTIONB3YS (PU3UUYECKUE BEIMYMHBI: DJICKTPUUECKHUUN 3aps/l,
AIIEKTPUUYECKOE TT0JIe, HAMPSHKEHHOCTH TOJIS, MOTCHITHAN, PA3HOCTh IMOTEHITUAIIOB;
IpU ONHWCAHWHM TIPABWILHO TPAKTOBATh (PU3WYECKUA CMBICT HCIHOIb3yEeMbIX
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 Tsarorenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYeCKOW DHEPIrWH, 3aKOH COXPAaHEHUS WMITYJhbCa,
MPUHITUIT  CYMEPIIO3UIIMNA CHJI, TPUHITAIT PABHOMPABUS HWHEPIHAIBHBIX CHCTEM
0oTCcuéTa, MOJEKYIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHHS BEIECTBA, Ta30BBIC
3aKOHBI, CBS3h CPEIHEH KMHETUYCCKON SHEPIHH TETUIOBOTO JABHIKEHUS MOJIEKYI 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;



OOBSICHATh OCHOBHBIE TMPUHIMIBI JEHCTBUSA MAaIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX OE30MAaCHOTO MCIOJIL30BAHUS B
MMOBCEIHECBHOM KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C HCIOJIH30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHHUH, MPHU 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
9TOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUSI W HCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU MOTPENTHOCTEN N3MEPEHU;

WCCIIEIOBAaTh  3aBUCUMOCTH  MEXAYy  (PU3WYECKMMH  BEIMYMHAMU  C
UCIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKCHpOBaTh PE3YNbTATHl TOJYYCHHONW 3aBUCUMOCTH (DU3MUECKUX BEIUYHH 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
JIESITENIbHOCTU C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPONCTB 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,
HEOOXOMUMBIE ISl €€ pelleHUs, TMPOBOAUTH Pacdy€Thl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3HUYECKON BETUYUHBI;

pemiaTh KaYeCTBEHHBIE 33]]a4: BHICTPAUBATH JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMIOYKY PACCY)KIACHUN C OMOpPOM HA HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3UYECKHE SIBICHUS,

UCIIOJIb30BaTh ~ TPU  PEIIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJIsl TIOMCKA, CTPYKTYPUPOBaHUS, UHTEPIIPETALINU
U TIPEJCTAaBICHUSI YUeOHOW M HAayYHO-TIOMYJISIPHON MHGpOpMAINK, TIOTYYSHHON U3
Pa3IMYHbIX HICTOYHUKOB, KPUTUYECKU aHATM3UPOBATh MOTy4aeMyt0 HH(POPMALIHIO;

MIPUBOJIUTH TIPUMEPHI BKJIJa 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
JUTsE o0ecrieueHus: 0€30MacHOCTH MPU OOpalIeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXPaHEHUS 3I0POBbS U COOIIOJICHUS] HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CPENE;



paboTaTh B TpYIIE C BBIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
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 OTPaXXaTh C(HOPMUPOBAHHOCTH y OO YUAIOLIUXCSI 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 TPAHUIIBl TMPUMEHEHHUS M3YyYEHHBIX (U3NYECKUX MOJENeH:
TOYEYHBIA IIEKTPUYECKUM 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, ANEpHAs
MOJIeNIb aTOMa, HYKJIOHHAash MOJEJb aTOMHOTO sijipa MpU pelieHud (U3HUYECKUX
3az1ady;

pacrno3HaBaTh (pU3MYECKUe ABJICHUS (TPOLIECCHl) U OOBICHITH UX HA 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 3apsll, 3JEKTPOMArHUTHBIE KOJICOAHUS H
BOJIHBI, IPSAMOJIMHEWHOE pAaCIpPOCTPAHEHHUE CBETa, OTPAKECHHUE, IPEIOMIICHHUE,
uHTeppepeHuns, Audpakuus W NOJIsIpU3alUs CBETa, JUCIEPCUSl CBETa,
dotornexkrpuueckuii 3pdekt (pororddekr), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE
JIMHENYaToro CIIEKTpa aroMa BOAOpPOJA, €CTECTBEHHAass U MCKYCCTBEHHas
PaIuOaKTUBHOCTE;

OIHMCHIBaTh W3YYEHHBIE CBOMICTBA BEIIECTBA (BJEKTPUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTh  pA3JIMYHBIX  Cpea) W
AJIIEKTPOMATrHUTHBIC SIBIIEHUS (IIPOLECCHI), HCIONB3Yd (U3NYECKUE BEITMYMHBIL:
JJIEKTPUYECKUH 3apsl, CWJIA TOKA, JJIEKTPUYECKOE HANPSLKEHUE, JIEKTPUYECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBMXKYINAA CHiia, padoTa TOKa,
WHIYKIUS MarHUTHOrO mousi, cuwia Ammnepa, cwia JlopeHna, MHAYKTHBHOCTB
KATYIIKW, SHEPrusl JJIEKTPUYECKOIO M MArHUTHOIO TOJIEM, 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]T HUCIIOJIb3YEMbIX BEIMYMH, HMX OOO3HAYEHHWS M EIWHHIIBI, 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, SHEPIrUs U UMIYJIbC (POTOHA, IEPHOJ] TOypaciaia, YHEPrusi CBsI3U
aTOMHBIX Si7iep, IpPU OMNHCAHUM MPABUIBHO TPAKTOBATH (PU3MUYECKUI CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs W €IMHHUIIbI, YKa3blBaTb (POPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JpPYTMMH BeIMYHMHAMU,
BBIUMCIISATh 3HAaU€HHE PU3NYECKON BEIUYMUHBI,

aHaAJM3UPOBATh (DU3MUECKHUE MPOLECCHl U SBJICHUS, HUCIONB3YsS (U3NYECKUE
3aKOHBI M MPUHUUIIBL: 3aKOH OMa, 3aKOHBI TOCJIEN0BATEIBbHOTO U MMAPAILIEIBHOTO
COCIMHEHUSI TPOBOJAHUKOB, 3aKOH J[oyns—JIeHma, 3aKOH 3IEKTPOMAarHUTHON
UHIYKIMH, 3aKOH MPSMOJIMHENHOrO pAaCIpPOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHUS
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 PaJIMOaKTUBHOI'O pachajia, Ipyu 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
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 UM OIIUCBHIBATH H300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JINH30i;

BBIIMOJIHATh JKCHEPUMEHTHl MO HCCIECIOBAaHUIO (PU3MUECKUX SBJICHUN U
IPOLECCOB C MCIOJIb30BAHMEM MPAMBIX M KOCBEHHBIX H3MEPEHHI: MpHU ITOM
dbopMynIupoBaTh MpoOJEMYy/3alady W THUIOTE3y Yy4eOHOro DSKCIEpUMEHTAa,
coOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOrO O0OpYyIOBaHUS, IPOBOAUTH ONBIT U
dbopMyIHpOBaTh BHIBOJIBL;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbBIC U3MEpEHUsl (U3NYECKUX BEJIMYUH, TIPU
ATOM BBIOMpAaTh ONTUMAIBHBINA CHIOCOO KM3MEPEHHS M HMCHOJIb30BATh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPENTHOCTEN N3MEPEHUI;

UCCIIEZIOBATh 3aBHUCUMOCTH (PU3MYECKHX BEIUYUH C HCIOJIb30BAaHUEM
OpSIMBIX M3MEPEHHUM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEIWYUH B BUJIE TAOIUI] U
rpauKoB, 1enaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIECOBAHUS;

co0mo1aTh MpaBuiIa 0E30MacHOro TpyAa MpHU MPOBEACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOro S3KCIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM W IMPOEKTHOU
JESITEIbHOCTU C HCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWMCTB U JIAOOPATOPHOTO
000pyI0BaHMUS;

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



HEOOXOAUMBIE ISl €€ pelIeHUs, MPOBOAUTH PAcu€Thl M OLIEHHWBATH PEAIbHOCTD
HOJYYEHHOI'O 3HaYEHUs (PU3NYECKON BETUYUHBL;

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

UCHOJb30BaTh  MpPH  pPEIIEHMH  y4yeOHbIX  3a7ad  COBPEMEHHbIE
MH(GOPMAIIMOHHbIE TEXHOJOTUU JUIsS TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALUN
U TIpe/CTaBiIeHus] y4eOHOM M Hay4yHO-TIOMYJISIPHOW MH(POpPMALMHU, MOTYYEHHOU U3
Pa3NUYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIU3UPOBAThH MOIYydaeMyi0 HHPOPMAIIHIO;

OOBSICHATh MPUHUUIIBI JEHCTBUA MAaIIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBHUS X OE€30MAaCHOrO HCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

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

UCIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOU >KU3HH
i obecriedeHusi 6€30MacHOCTH MpU O0palleHuu ¢ MpUOOpaMu U TEXHUUECKUMU
yCTPOWCTBAaMU, JUIsl COXPAHEHUs 3[J0POBbSI U COOJIIOJEHUS HOPM 3KOJIOIMUECKOT0
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTath B TIpyNIe C BBINOJIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TpYMNIbl, PAUOHAIBHO paCIpeAessTh OOSI3aHHOCTH H
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLIEHUBATh
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PELICHHE pacCMaTpruBaeMoil MpoOIeMbl.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM uudposbie
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 METONR! HAYHOTO HosHamD https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bubmioreka [IOK
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
HTtoro mo pazueny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmuorexa [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEIIECTBA. 5 bu6mmorexa LIOK

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 KVIACC

KosauuyecTBo 4yacoB 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 Crpoenue 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 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 7 E;ISS;I;T:;(:OESII; £41697c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0mato1ee MOBTOpeHNE 4 E::E:;I;T:clj?ogrouﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'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 KIIACC
KosnuecTrBo 4yacoB DJIeKTPOHHbBIE
° T /| BbI
JI:;H Tema ypoxka Beero Konrtpoasbnbie | IlpakTudeckue i[:y:ennﬂ :)Iﬁ[()ba[:()ma:eﬂbnble
padoThI padoThI
pecypchbl
®duzrKa — HayKa o0 IpUpoze.
1 Hayunpie MeT(})],Z[I:I nofoHIiI 1 bubmioreia LIOK
https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIIero Mupa
Pouib 1 MecTo Qpu3uku B

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

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

4 PaBHOMEpHOE NpSAMOIMHENHOE 1 bubmmoreka [IOK
JIBYDKEHUE https://m.edsoo.ru/ff0c3620

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

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

7 JBrmkeHne MaTepuaibHOM TOYKH MO 1 bubmioreia LTOK

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



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

NuepuunaibHble CUCTEMBI OTCUETA.
[TepBeiit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [TpuHiun

bu6moreka [JOK

o cyneprosHuiit i Brop OHVSaKOH https://m.edsoo.ru/ffOc3be8
HproToHa 11 MaTepruanbHON TOUKH

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/ff0c3el8
Cuna tpenus. Kordduiment tpenus.

13 Cuna 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
paBHOBeCUS 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.edsoo.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

[ToreHMabHAS SHEPTHUS YIIPYTO

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

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHble U HEMOTEHIIUATbHbBIE
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. /Ilunamuka. 3aKOHbI
COXpPaHEHHSI 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.
Monenu cTpoeHUs Ta30B, KUJIKOCTEH
Y TBEPABIX TEIN

23

Macca monekyin. KonnuectBo
BemiecTna. [locrosiHnas ABoraapo

24

TermmoBoe paBHoBecue. Temmeparypa
u e€ uzmepenue. [llkana remneparyp



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

Henscus

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/1€aJIbHOT0
rasza
31 Bunb! Terionepenaun bubmmorexa HOK
https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMI0EMKOCTD BEILIECTBA.
32 KosmdecTBO TemoTsl mpu bu6amorexa [IOK
. https://m.edsoo.ru/ff0c5c36
Teronepenade. AauadaTHbIN Ipolece
33 [TepBblit 3aKOH TEPMOJIMHAMUKH U €T0 bubmorexa [IOK
MIPUMEHEHHUE K U30IpoLIeccaM https://m.edsoo.ru/ff0c5efc
34 HeobpatuMocTs 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

npupoae. Bropoil 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
KonTponsHas padbora mmo reme
39 «Monexymsipaas ¢puzuka. OCHOBBI bubmorexa [TOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMHU KM
40 [TapooGpa3oBaHue U KOH/IEHCALIUS. bubmuorexa IIOK
Hcnapenue u KumeHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCUTEIIbHAS
41 BJIAXKHOCTbH BO3/yXa. HachimeHHbIH bubmorexa [JOK
AV B https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucranamueckue u
42 aMmopdHbIe Teaa. AHU30TPOIHUS bubmmorexa [IOK
CBOMCTB KpUCTAJLIOB. XKuakue https://m.edsoo.ru/ff0c65f0
KkpucTauibl. COBpeMEHHBIE MAaTEPHAITBI
[TnaBiaeHUe U KPUCTAILTU3ALIMSL.
43 VYaenbHas TEIIOTa IIaBICHHUS bu6amorexa [IOK
A ’ https://m.edsoo.ru/ff0c6708
CyOimmanus
bu6mmoreka [JOK
44 % 0
PABHCHHC TELIOBOTo batarca https://m.edsoo.ru/ff0c6820
45 DJIeKTpU3aIMs Te. DIEKTPUYECKU N bubmoteka IJOK

3apsan. [IBa BUa 37EKTpUUECKUX

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

3apsiioB

[TpoBOAHUKY, AUBIEKTPUKHU U

bu6moreka [JOK

46 [IOJIYIIPOBOIHUKU. 3aKOH COXpaHEHUS
yHpoBOL p https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOr0 3apsia
B3aumoneiicTBue 3apsaoB. 3akoH
47 Kynona. ToueuHBIN 31eKTPHYECKUN bubmorera HOK
Y ' P https://m.edsoo.ru/ff0c6ced
3apsi
Hanpsk€HHOCTD 31€KTPUYECKOTO
48 nosst. [IpuHOMn cyneprno3uinuu bubmmorexa [IOK
ANEKTPUYECKUX moJien. JInuuum https://m.edsoo.ru/ff0c6df2
HANPSIAKEHHOCTH
PaGoTa cuit aekTpocTaTHYeCcKoro
49 noid. ITorennuan. Pa3nocts bubmorexa HOK
' ) https://m.edsoo.ru/ff0c6f00
[IOTEHIIMAJIOB
IIpoBOOHUKY U OUDJIEKTPUKHU B
50 3JIpeKT OCTaTHYECKOM HOI:.:IG buGmrorexa 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.edso0.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTopnas pabora "M3mepenue
AIEKTPOEMKOCTH KOHIEHcaTopa"
[TpuHUMO AEHCTBUS U IPUMEHEHU E
54 KOH/JIEHCATOPOB, KOMUPOBAJILHOTO

ammapara, CTpyHHOTr0 pUHTEpA.
DNeKTpocTaTUy ecKas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azeMiIeHHE DIEKTPOPUOOPOB

55

DNIEKTPUYECKUN TOK, YCIIOBUS €T0
cyuiectBoBaHusA. [10CTOSAHHBIN TOK.
Cuia Toka. Hanpsokenue.
Conpotusnenue. 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

PaGoTa 1 MOITHOCTP 3JIEKTPUUECKOTO
ToKa. 3akoH J>xoymsa-Jlenna

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa /1715 TOJTHOMU (3aMKHYTOMN)
annekTprueckoi nenu. Koporkoe
3ambikanue. JlabopaTtopHas paborta
«3mepenne D/1C ncTouHnKa TOKa U
€ro BHYTPEHHEr 0 COMPOTUBIICHUS»

0.5

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

59

PezepBHblii ypok. KoHTponbHas
pabora o Teme "DnekTpoarHamMuKka" /
Bcepoccuiickas npoBepoyHas paborta

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

60

O6o006maromuit ypok
«QnexTpoarHamukay / Beepoccuiickast
poBepovHas pabora

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

61

DJIeKTPOHHAs MMPOBOAMMOCTD TBEPABIX
METaJJIOB. 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 DJIEKTPUYECKUI 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
DIIEKTpOIIN3
DJEKTPUYECKUI TOK B ra3ax.

65 CaMOCTOSITETIbHBIN 1 1 bubmoteka [JOK
HECaMOCTOATENbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DnexTpuyecKue npubopsl u

66 YCTPOMCTBA U UX MPAKTHYECKOE 1 bubmmorexa [IOK
npumeHenue. IIpaBuna 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 KVIACC

KosauvecTBo yacoB DJIeKTPOHHbIE
[
Jlj;n Tema ypora Bcero Kontpoabbie | Hpakririeckite fl[:;'-:leﬂl/lﬂ :)lgg)a[;zi:;eenbﬂme
padoThI padoThI pecypen
ITocTosTHHBIE MATHUTHI U UX

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

) TOKOM. 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 JlaGopartopHas paboTa 1 1 bubmmorexa LIOK
«UccnenoBanue nelcTBUs https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOT'O MAarHuTa Ha PaMKy C
TOKOM»

JleilicTBME MAarHUTHOTO MOJISI HA

5 JIBUKYIIYIOCS 3apSDKEHHYIO YaCTHILY. 1 bubmoteka [JOK
Cuia Jlopenna. Pabora cuibl https://m.edsoo.ru/ff0c9df4
JlopeHnna
OnekTpoMarauTHas uHAyKuA. [ToTok

6 BEKTOpa MarHuTHOM uHAyKkuuu. J/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON



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 Papaaes

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 3JIEMEHTAPHbBIX 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)

bu6moreka [JOK
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

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neprojia MajibiX KoJieOaHu# rpysa Ha
HUTH OT JJIMHBI HUTH U MacChI Tpy3a»

14

KonebatenpHsblil KOHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbh820



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

15

®opmyna TomcoHa. 3akoH
COXpaHEHUs DHEPTUH B UICATHHOM
KoJIe0aTeIbHOM KOHTYpE

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

16

[IpencraBiieHne O 3aTyXarOMUX
KoseOaHusX. BeiHyXK/1eHHbIE
MexaHn4yeckue konebanus. Pesonanc.
Brinyx1€HHBIE JIEKTPOMAarHUTHBIE
KoJicOaHust

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

17

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

bu6moreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBonctso,
nepeaayda u norpediaeHue
UIEKTPUY ECKON SHEPTUH

19

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

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

20

DKOJIOTHUECKHUE PUCKU TIPU
IIPOM3BOJICTBE JIEKTPOIHEPIUU.
KynpTypa ncnonb3oBanus
AIEKTPO3HEPTUH B IMTOBCEIHEBHOM
JKU3HU



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. Paanonokanus
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
OTtpaxxeHue 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
YT0JI TOJITHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 716
OTpaXKeHUs
29 JlabopaTopnas 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. PopMylia TOHKOHN JIMH3BI.
VYBennueHnne IUH3bI

https://m.edsoo.ru/ff0cddle

JlabopaTopnas pabora

31 «MccnenoBanue cBOMCTB
M300pa’keHUH 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
[Tonspusanus 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 yacTuIlbl. CBsI3b MAacChl C JHEPTUeH u bubmorexa HOK
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEprus MOKOs
KonTponbHas padora «Onrtuka.
39 OCHOBBHI ClIelIMaTBLHON TEOPHH buGmiorexa ITOK

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
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®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. Ompiro: https://m.edsoo.ru/ffOcffc4
CroneroBa
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 bubmiorexa 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
POOPA p t https://m.edso00.ru/ff0d091a
[InanerapHast Mmozenb aToMa
bu6mmoreka [JOK
47 I1 b
OCTYJaTHl bopa https://m.edsoo.ru/ff0d0afa
H3nyduenune u norjomieHne (hOTOHOB
48 II 1/1}1::3 €X0JIe aToMa C oz[H(()bro OBHS bubmiorexa TIOK
P P . P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroi. Buasl ciekTpoB
BosHoBble cBoiicTBa yacTull. BoiHEBI
. bubmoteka [JOK
49 ne bpoitnsa. KopnyckyinsipHo-

BOJIHOBOM Ayanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC HN3JIy4YCHUC

50

OTKpbITHE PAUOAKTUBHOCTU. ONBITHI
Pesepdopaa o onpeneiaeHuo coctana
PaMOAKTUBHOTO U3ITy4CHHSI

bu6moreka [JOK
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-
pacnaa. ['amma-usnydyenue

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

53

DHeprusi CBs3M HYKJIOHOB B sIPE.

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

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

54

DneMeHTapHble YacTUIlbl. OTKpPBITHE
no3uTpoHa. MeTo bl HaOJIto ICHHS U
pEerucTpanuu 3JIeMeHTapHbIX YaCTHII.
Kpyrasiit cton «®yHaamMeHTalibHbIE
B3anMozuencTtsud. ExuHCTBO
(bu3HYECKOi KapTHHBI MUPaY

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

55

3TaHH pa3BI/ITI/I$I aCTp0HOMI/II/I.
[IpukiiaiHOE U MUPOBO33PEHUECKOE
3HaYeHUe acTpOHOMUU. Bun
3B&3HOrO Heba. Co3Be3ausl, IpKre
3BE3/IbI, MIAHEThI, UX BUAUMOE
newxenne. 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
nocjieaoBaTeabHOCTU. BHyTpeHHee
crpoenue 38€31. 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

Hepemiennsie mpoOaeMbl aCTPOHOMUN

61

KonTponbHas padora «1eMeHTHI
aACTPOHOMUH U aCTPODU3UKHY

62

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

63

O6o6maromuit ypok. Ponb u mecto
(U3HKU U aCTPOHOMHH B
COBPEMEHHOM HAyYHOU KapTUHE MHUpa

64

O6o6maromuit ypok. Ponb




¢dusndeckoit Teopun B GopMUpOBaHUU
MPEJICTABICHUH O (PU3HYECKOM
KapTHHE MUpa

O6o06maromuii ypok. Mecro
65 ¢bu3nyeckoil KapTUHBI MUpPa B 00IIEM

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

66 PesepBHblil ypok. MarautHoe nose.

DneKTpoMarHuTHast HHAYKIIHUS

PesepBHbIit ypok. Ontuka. OCHOBBI
67 CHeIraJbHOU TECOPHH
OTHOCHUTEIBHOCTH

Pesepnblit ypok. KBanToBas gpusuka.
68 DeMEeHTbl ACTPOHOMUU U

acTpopU3UKU

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

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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IMPOBEPAEMBIE 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 TMpUMEpax poidb H MecTo (GU3UKU B
(dbopMHpPOBAaHUU COBPEMEHHON Hay4HOH KapTUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKU U TEXHOJIOTHM, B MPAKTUUYECKON J1EATEIbHOCTH

Joen

10.2

Y4uThIBaTh TPaHUIIBl TPUMEHEHUS U3YUCHHBIX (U3UUECKUX MOjeNeil:
MaTepuanbHas TOYKa, MHEpIHalbHAs cHUcTeMa OTCY€Ta, aOCOIIOTHO
TBEPIIOE TEJO, UCaTbHBIN ra3; MOJAEIN CTPOSHUS Ta3oB, KUIAKOCTEH H
TBEPIBIX T, TOYEYHBIH OHJICKTPUUYECKUU 3apsii — MPH PEUICHUH

(1)I/I3I/I‘ICCKI/IX 3aJa4

10.3

Pacno3HaBath (usndeckue siBieHUS (MPOLECChI) U OOBICHITh MX Ha
OCHOBE 3aKOHOB MEXAaHHMKH, MOJEKYJISIPHO-KHHETUYECKOW TEOpHU
CTPOCHHUsI BEIIECTBA W  JJCKTPOAMHAMUKH: paBHOMEpPHOE H
PaBHOYCKOpPEHHOE TMPSMOJMHEIHOE ABUKEHUE, CBOOOTHOE MaJieHHE
TeJ, NIBH)KEHHE IO OKPY)KHOCTH, WHEpIUS, B3aUMOACHCTBUE TEI;
muddy3usi, OpOyYHOBCKOE MABWKEHUE, CTPOCHHE JKHUIKOCTEH W
TBEPABIX  TeJ, W3MEHEHHWe oOo0BéMa Tel TpH  HArPEBaHHH
(oxJaxkIeHUM), TEIJIOBOE paBHOBECHE, HCHApeHUe, KOHJEHcaIus,
IUTaBJICHWE, KPHUCTAJUIM3AIUsA, KUIIEHUE, BJIAKHOCTH BO3/AYyXa,
NIOBBINIICHUE JIABJICHHS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYIIE,
CBSI3b MEXIY IapamMerpaMH COCTOSHUSI Ta3a B H30MpOIeccax;

QJICKTPpU3aluA TCII, B3aUMOJIEHCTBHE 3apAa10B

104

OnucelBaTh MEXaHWYECKOE JIBUXKEHHE, MCIONb3ys (U3NYecKue
BEIMYMHBL: KOOPAUHATA, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CUJIa, UMIIYIbC Tejla, KHHETHYECKas DBHEpru,
NOTEHIMaJIbHAsl DJHEprus, MexaHuueckas paboTa, MeXaHUYecKas
MOIIIHOCTb; IIPH OMUCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCMOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHHsS] U €IUHUIbl, HAXOJUTh
(dopMyIibl, CBA3BIBAIOIIME TaHHYIO (DU3MUECKYIO BEIUYUHY C APYTHUMHU

BCIIMYUHaAMH

10.5

OnuceBaTh HN3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€lI M TCIIIOBLIC




SBIICHHSI, WCHOJB3ys (U3MUYECKUE BEIMYHMHBL: JIABJICHHE Ta3a,
TeMIepaTypa, CpemHsss KHHETHYECKas DHEPrusi XaoTHYECKOro
JIBUKEHHUS MOJICKYJ, CpEIHEKBaJpaTHYHAs CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPCHHsII dJHeprus, pabora rasa,
KOd(DPUIIMEHT MOJIE3HOTO0 JEUCTBUS TEIMJIOBOTO JBUTATENS; IPU
O CAHUH MPaBUIIBLHO TPaKTOBATh busnueckuit CMBICIT
UCIIONIb3YeMbIX BEJIWYUH, UX O0O3HAYCHHUS W EIAWHHIIBI, HAXOIUTHh
(dbopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUYUHY C APYTUMU

BCIMYHNHaAM

10.6

OnuceiBaTh M3YyYEHHBIE DJJIEKTPUYECKHE CBOMCTBA BEIIECTBA W
IeKTpUYEeCcKHe siBIeHHsT  (TpoLecchl), HCHONb3ys  (U3MYecKue
BEJINYUHBIL: ANEKTPUYECKUI 3apan, JJEKTPUYECKOE  MOJIE,
HaIpsHDKEHHOCTh  ITOJIsL, ITOTEHLMAl, PAa3HOCTh IOTCHLIMAJIOB; IIPH
OIHMCAaHUU MPaBUIBHO TPAKTOBATH (PU3MUECKUN CMBICI MCIOJb3YEMbIX
BEIMYUH, HMX OOO3HAUEHUS U EIUHUIIBI; YKa3bIBaTh (OPMYIIHI,
CBS3bIBAIOIME  JIAHHYI0  (U3MYECKYI0 BEIMYMHY C  JIPYyTrUMHU

BCIIMYUHAMH

10.7

aHAIM3UPOBATh (PU3UUYECKUE MPOLECCHl U  SBJICHHUS, MCIOJIb3Ys
¢u3nyecKre 3aKOHbl U MPUHIUIIBL 3aKOH BCEMUPHOTO TsArotenus, I, |l
u |1l 3akonbl HproTOHA, 3aKOH COXpaHEHMs] MEXaHWYECKOW SHEpruw,
3aKOH COXPAaHEHUs UMIYJIbCA, IPUHIUI CYNEPIO3ULIUN CUJI, TPUHIUI
paBHOINpaBUsl HMHEPHHAIBHBIX CHCTEM  OTCUY&Ta; MOJIEKYJISIPHO-
KUHETHUYECKYI0 TEOpUIO0 CTPOEHHS BEIIEeCTBA, ra30BbIE 3aKOHBI, CBS3b
CpeaHel KMHETUYECKOW HHEPruM TEIUIOBOTO JBMIKEHUS MOJEKYI C
a0COIIOTHON TEMIIepaTypol, MEPBbI 3aKOH TEPMOAMHAMMKH; 3aKOH
COXPaHEHHUsl AJIEKTPUUECKOro 3apsja, 3akoH Kyinona; npu s3Tom
pasnnyaTh CIOBECHYIO (OpPMYJIMPOBKY 3aKOHa, €ro MaTeMaTH4eCKoe

BbIpaXKEHUE U yCI0BUSI (TpaHuULlbl, 001aCTH) IPUMEHUMOCTU

10.8

OOBACHAT, OCHOBHBIE NPHUHIIUIBI JEUCTBUS MAIllMH, TPHOOPOB U
TEXHHYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHS WX 0€30macHOro

HCIIOJIb30BAaHUS B HOBCCI{HGBHOﬁ KHU3HHU

10.9

BBINOTHATE 9KCEPUMEHTHI TI0 UCCIIEI0BAaHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C UCHOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH; MPH
3ToM (GOPMYJIMPOBaTh MpoOieMy (3aJady) W THUIOTE3y YydeOHOro
9KCIIEPUMEHTA, cobupaTth  YCTaHOBKY M3  MPEIJIOKEHHOTrO

00opy1oBaHUSs, IPOBOJUTH OIBIT U (OPMYINPOBATH BHIBOJIBI

10.10

OcCymiecTBIATh TpsIMBIE W KOCBEHHBIE H3MEpeHUs (HU3UUECKUX

BEIMYUH; TPU ITOM BBHIOMPATH ONMTHMAIBHBIA CHOCOO HM3MEPEHUs |




HCIIOJIB30BAaTh M3BCCTHBIC MCTOAbI OLICHKU HOFpGH.IHOCTCfI H3M€p€HPII>i

10.11

HccnenoBaTh 3aBUCHMOCTH MEKIY (PH3UYSCCKUMH BCIMYMHAMH C
UCIOIb30BAHUEM IMPSIMBIX H3MEPEHHI; MPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PHKCHPOBATh PE3yJbTAaThl IOJYYCHHOH 3aBHCHMOCTH
(bu3HYECKUX BEJITUYMH B BUC TAOIMI] U TPa(HUKOB, JICJIATh BHIBOJBI 110

pe3yibTaTaM UCCICAOBAHUA

10.12

CobmromaTe mpaBmia 0e30macHOro Tpyda TpH  MPOBEACHUU
UCCIIEZIOBAHUNH B  paMKax y4yeOHOro SKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATEIbCKOM M TPOEKTHOH IESITETBHOCTH C HCHOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOHCTB U J1a00PaTOPHOT0 000pYyI0BAHHUS

10.13

Pemate pacuérHble 3a7a4u ¢ SIBHO 3aJaHHOW (PU3WYECKOH MOJEIIbIO,
UCHOJIb3Ys (PU3MYECKHME 3aKOHBI M TMPHUHIMUIIBI; Ha OCHOBE aHaln3a
yCIOBUSI  3a/laud  BbIOMpaTh  (U3HYECKYI0 MOJIENb, BBIICIAThH
dbusnueckre BeIMYUHBI U (POPMYIIbI, HEOOXOIUMBIE ISl €€ peIIeHMUs,
MPOBOJIUTH PACUETHI U OLIEHUBATh PEATBHOCTH MOJTYYEHHOIO 3HAYCHHUS

¢bu3nuecKol BEIMYNHBI

10.14

Pewmatp Ka4ueCTBEHHbIE 3a7a4u: BBICTPaUBaTh JIOTUYECKHU
HEMIPOTUBOPEUMBYIO LIEMOYKY PACCYKJECHUM C OMOpPOW HAa U3Y4YEHHBIE

3aKOHbI, 3aKOHOMCPHOCTHU 1 (1)I/I?>I/ILICCKI/IG SAIBJICHUS

10.15

Hcnonp3oBaTh TMpH  pemieHWH y4yeOHBIX 3aJad  COBPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJNOTUU Il TOHCKA, CTPYKTYypUPOBAHUS,
UHTEepIpETAllMd U TPENCTAaBIeHUS Yy4eOHOW W HAay4YHO-TIOMYJISIPHON
uH(pOpMaIuU, TOIYYCHHOW W3 Pa3IMYHBIX UCTOYHHKOB; KPUTHUCCKH

aHAJIM3UPOBATH NOJIyYaeMyro HH(OPMAIUIO

10.16

[IpuBoauTh mpuMepsl BKJIaJa POCCHUMCKUX M 3apyOECKHBIX y4YEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSCHEHHE IIPOLECCOB OKPYXKAIOIIETo

MHpa, B pa3BUTUEC TEXHUKU U TEXHOIOTHI

10.17

Hcnoas30BaTh TCOPETUYCCKUEC 3HAHUA I10 (bPISI/IKe B HOBCCHHCBHOﬁ
KU3HU Ui oOecrieyeHust 6€30MacHOCTH pU 00palleHuy ¢ npubopamu
U TEXHUYECKUMHU YCTPOMCTBAMM, [JII COXPAaHEHUsS 370pOBbS U

CO0JII0/IEHNS HOPM IKOJIOTHYECKOr0 MTOBEACHUSI B OKpY Karolleil cpene

10.18

Paborath B rpyIe ¢ BHIIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy TpYNIbl, PAlUMOHAIBHO  PaCIpPEAeNsTh
00sI3aHHOCTH W TIUIAHUPOBATH JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTyallMsAX, aJ€KBATHO OLEHUBATH BKJAJ KaXXJOro W3 YYaCTHUKOB

IPYIIBI B pelIeHHe pacCMaTpuBaeMol MpooieMbl




11 KJIACC

Kon
NMPoBEPSIEMOT0
pe3yJjibTara

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

111

JleMOHCTpUpOBaTh Ha TMpUMEpax pojib W MeCTo (U3HKH B
(GOpMHUPOBAaHWN COBPEMEHHOW HAYYHOW KAapTUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKOW JE€ATEIbHOCTH

JrO/IEH, LIEJIOCTHOCTh U €MHCTBO (PU3MUECKON KapTUHBI MUpa

11.2

Y4YuTHIBaTH rpaHUuIbI IPUMCHCHHA U3YYCHHBIX (I)I/ISI/I‘IGCKI/IX MOJICIEeH:
TOYCUHBIN SHCKTpI/I‘ICCKI/Iﬁ 3aps, AACpHaAA MOJACJIb aTOMA, HYKJIOHHAsA

MOJICJIb aTOMHOT'O AApa IIpyu PCHICHUH (bHSH‘IeCKI/IX 3aJa4

11.3

PacrioznaBaTth (pusnyeckue sBIeHUs (IpolLiecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  D3JICKTPOOAMHAMHUKM M  KBAHTOBOM  (hu3MKU:
JIEKTpUYecKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOe  JeHCTBUA  TOKa, B3aUMOJICIICTBUE  MAarHuTOB,
JIEKTPOMAarHUTHAs HWHAYKLIMS, JAeWCTBHE MAarHUTHOIO IO Ha
OPOBOJHUK C TOKOM M JIBIXKYLIMIICS 3aps, 3JeKTPOMarHUTHbIE
KoiebaHusT M BOJIHBI, HNPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpakeHHEe,  NpeJioMJieHHe, HHTeppepeHuus, AuPpakuus U
noJsipU3alusl CBeTa, JUcHepcus cBeTa, (oTornekTpuueckuil 3ddext
(botorddexT), cBeTOBOC MaBICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBEHHas

pPaanoOaKTUBHOCTDb

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIICCTBA (SHGKTpI/I‘IeCKI/Ie,
MArHuTHBIC, ONTUYCCKHEC, DJICKTPHUYCCKYIO IIPOBOAUMOCTL PA3JIMIHBIX
Cped) W DIEKTPOMArHUTHBIE SIBJIEHHS (IPOIECChI), HCIOJIb3Ys
¢u3nyeckre BEIMYMHBL:  DJIEKTPUYECKHH  3apsi, cuja  TOKa,
SJICKTPUIECCKOC HAIps>KCHUC, SJICKTPUYICCKOC CONMPOTHUBJICHUC,
paszHocts motennuanoB, J/IC, pabora TOka, WHIYKIUS MarHUTHOTO
nois, cwia Awmmepa, cwia JlopeHna, HWHIYKTUBHOCTb KaTyIIKH,
SHEPrug SBJICKTPUUCCKOIO W MArHuTHOI'O noneﬁ, nepuoa M 4actora
KoyiebaHUi B K0eOaTeIbHOM KOHTYPE, 3aps] U CHJIa TOKa B Ipoliecce
TapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHuH, ¢doxycHoe
pacCTOAHHUEC M OITHUYCCKasA CHJla JIMH3bI;, IIPU OIHWCAHHWH IIPAaBUIIBHO
TPAKTOBATb (I)I/ISI/ILIGCKI/II\/JI CMBICJI HUCHOJIB3YCMbIX  BCJIIMUUH, HX
O603H21‘-IGHI/I}I U CAWHUIBI, YKa3bIBaTb (I)OpMynLI, CBS3BIBAKOIIINC

JAaHHYIO (bI/I3I/I‘-IeCKYIO BCIIMYNHY C APYTUMH BCINYHNHAMU




11.5

OmnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHUSA U IIPOLCCChHI, UCIIOJIb3YAI
(bHSI/I‘ICCKI/Ie BCIIMUYUHBI: CKOPOCTHb J3JICKTPOMArHUTHBIX BOJIH, AJIMHA
BOJIHBI KW YacCTOTa CBCTA, JHCPrust W HMITYJIbBC q)OTOHa, nmepuon
nojiypacmnazaa, OSHEPrud CBA3M AaTOMHBIX AACPp;, IIpU OIIMCAHUU
IMPpaBUJIBHO TPAKTOBATH (bH?.H'—I@CKI/Iﬁ CMBICJI UCITOJIb3YEMBIX BCIIMYUH,
nx o0O03HaueHUs U CAVHUIBI, YKa3bIBaTb (1)OpMy.]'II>I, CBS3BIBAIOIIINE
JaHHYIO q)I/IBI/I‘-IeCKYIO BCIIMYUHY C APYTUMU BCINYNHAMU, BBIYUCIIATD

3HauEHUE (PU3NUECKOIN BETUUUHBI

11.6

Ananu3upoBaTh (U3MUECKHE TPOIECChl M SBIEHUS, HCIOJb3YS
¢u3nyeckre 3aKOHBI WM NpUHOMNBL:  3akoH OMa,  3aKOHBI
IIOCJIENIOBATENBHOIO M IapauIeJIbHOTO COEIUHEHHUS IPOBOIHHUKOB,
3akoH Jlxoyins — JleHna, 3aKOH 3JIEKTPOMArHUTHOM MHAYKIIMH, 3aKOH
IPSIMOJIMHEHHOr0 PaclpOCTPAHEHUsI CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHbl ~ NPEJIOMJIEHHS  CB€Ta, ypaBHEHUE OMWHIUTEHHAa 1A
dotorddexTa, 3aKOH COXpaHEHUs] HHEPrHH, 3aKOH COXPaHEHUsS
UMIyJIbCAa, 3aKOH COXPAaHEHUsI JJIEKTPUYECKOro 3apsijia, 3aKOH
COXpaHEHMS  MAaccoBOro  4ucia, MocTtyiatel bopa, 3akoH
paZinoaKTUBHOIO pacmaja; Ipd O3TOM  pa3jndyaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYE€CKOE BBIPAXKEHUE U YCIOBUS

(rpaHuIBI, 00aCTH) TPUMEHUMOCTH

11.7

Onpezlenﬂn, HammpaBJICHUC BCKTOpa HWHAYKIIMU MAarHuTHOrO I10JIA

MPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHIa

11.8

CTpOI/ITB H  OIHNCBIBATH I/I306pa)KCHI/Ie, cCo3gaBacMo€ IIITOCKHUM

3€pKaJIOM, TOHKOU JIMH30M1

11.9

BbINOMHATE 3KCIEPUMEHTHI 10 UCCIIEN0BAaHUIO (PU3HUYECKUX SIBICHUM U
IIPOLIECCOB C MCIOJB30BAHNUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH; NIPU
3TOM (opMynupoBaTth MnpoOieMy (3agady) M THUIOTE3y Y4eOHOro
IKCIEPUMEHTa,  coOupaTb  yCTAaHOBKY U3  IPEIJIOKEHHOIO

000py10BaHUs, IPOBOJUTH OMBIT U (OPMYINPOBATH BHIBOJIBI

11.10

OCYIJ.ICCTBJI?ITB IpsAMBIC W KOCBCHHBIC H3MCPCHUIA (1)I/I3I/I‘-ICCKI/IX
BCJIIMUMUH; IIpU 3TOM BBI6I/IpaTB OITUMAJILHBIA CIIOCO0 U3MCPCHUA U

HCIIOJIB30BAaTh N3BCCTHBIC METOAbI OLICHKH HOFpGIlIHOCTCfI H3MCp€HI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DPM3UYECKUX BEIMYUH C HCIIOJIb30BaHHEM
OpSIMBIX U3MEPEHMI; TPU O3TOM KOHCTPYHPOBATh  yCTaHOBKY,
(GUKCUpOBaTh pe3yibTaThl IOJYYEHHOW 3aBUCUMOCTH (PUIUUECKUX
BEJIMYUH B BUJE TabIUIl U rpaduKoB, 1enaTh BHIBOJBI IO pe3yJbTaTaM

HCCIICO0OBaHUA

11.12

CobmonaTe mpaBuia 0€30MacHOTO Tpylda TMpH TPOBEACHHUH




UCCIEOBAaHUM B  pamMKax y4eOHOro SKCIEpUMEHTa, y4eOHO-
MCCIIEIOBATENbCKOW U MPOEKTHOM JAEATEIBHOCTU C UCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOro 000pya0BaHUS

11.13

Pemate pacuérHple 3a/auu C SBHO 3aJIaHHOW (DU3MYECKOM MOJIEIIBIO,
UCTIONB3Ysl (pru3mueckrne 3aKOHBl M MPUHIUIBI, HA OCHOBE aHaln3a
yCIOBUSL  3ala4dl  BBIOMpaTh  (UBHYECKYI0 MOJENb, BBIICIATH
dbusznueckre BeIMYUHBI U (POPMYITbI, HEOOXOIUMBIE ISl €€ PEIICHHUS,
MPOBOJIUTH PACUETHI U OIICHUBATh PEaIbHOCTh MOJYYEHHOT'O0 3HAYCHU ST

bu3HUeCcKOl BEITNINHBI

11.14

Pewars Ka4eCTBEHHbBIE 3a7a4u: BBICTPAaNBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKJIECHUM C OMOPOA HA M3YYEHHBIE

3aKOHBbI, 3aKOHOMEPHOCTU U (1)I/ISI/I‘{CCKI/I€ SABJICHU A

11.15

Wcnonp3oBaTh Ipu  pelleHMH y4dyeOHBIX 3aJad  COBPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUIl IIOMCKa, CTPYKTYpHpPOBaHUS,
UHTEpIpPETALUd U MpeICcTaBlIeHUs] y4eOHOW W Hay4yHO-TIOIMYJIIpHON
uH(pOpMaIUH, MOJYYECHHOU W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH NOJIYyYaeMyI0 HH()OPMALUIO

11.16

OOBSICHATh MPUHLUIBI ASHCTBUS MAalIUH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBUS HMX O€30IaCHOrO HCIOJb30BaHUS B

MOBCEIHEBHOM KU3HU

11.17

[IpuBoauTH TpUMeEpHl BKJIaga POCCHICKUX H 3apyOESKHBIX y4EHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pPa3BUTHC TCXHUKH U TEXHOJIOTUH

11.18

Hcnonp3oBaTh TeopeTHUecKne 3HAHUS TO (U3MKE B IMOBCEIHEBHOM
KHU3HH U1 oOecreueHus: 6e30MacHOCTH MPH 00 paIleHuH ¢ IpudopaMu
U TEXHUYECKUMHU YCTPOMCTBAMH, [JII COXPAaHEHUS 3I0POBbI H

COOJIIOIEHUS HOPM 3KOJIOTMUECKOTO IMOBEJICHUS B OKPYXKAIOIIEH cperie

11.19

PaGorats B rpynme c BBIOJHEHUEM pa3IMYHBIX COLMAJIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboTy  Ipymmbl,  palHMOHAJIbHO  paclpeleNsiTh
0053aHHOCTM ¥  IUIAHUPOBAaTh JIEATEIbHOCTh B  HECTaHJAPTHBIX
CUTyallHsAX, aJE€KBaTHO OLEHUBATh BKJIAJ KaXIOrO0 U3 YYaCTHUKOB

IPYMIIbI B PELLICHUE pacCMAaTPUBAEMOI TPOOIIEMbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pa3neaa

Koxa nposepsiemoro
3JIeMEHTa

IIpoBepsiemMble 3JIEMEHTHI CO/IEPKAHUS

OU3NKA U METO/Ibl HAYYHOI'O ITO3HAHUA

1.1

O®uznka — Hayka o npupojge. Haydnbie
METO/bI MO3HAHUS OKpYKarolero mupa. Pois
JDKCIEpUMEHTA W TEOpUM B  MPOLIECCE

MO3HAHUS IPUPOJBI. DKCIEPUMEHT B (pr3nKe

1.2

MogenupoBanue (QU3NYECKUX SABJIEHUH U
npoueccoB. Hayunele runoressl. Pusnueckue
3aKOHBI M TEOpHH. ['paHUIBl NPUMEHMMOCTH
busnuecKux 3aKOHOB. [TpuHIMI
coorBercTBUs. Poimp um mecto ¢usuku B
dbopMUpOBaHUHU COBpPEMEHHOI Hay4YHOU
KApTUHBI MHpA, B MIPaKTUIECKON

NEATEILHOCTH JIIOAEN

MEXAHUKA

-KUHEMATHUKA

211

MexaHnyeckoe JBHXKCHHC. OTHOCHUTEIHLHOCTD
MECXaHUYCCKOI'O ABUXKCHHUA. Cucrema orcuéra.

Tpaexropus

2.1

212

[lepemenienue, CKOPOCThb (CpemHssi CKOPOCTb,
MTHOBEHHasi  CKOPOCTb) W YCKOpEHUe
MaTepHaHBHOﬁ TOYKH, HUX IPOCKIIMU Ha OCH
CHUCTEMBI KOOpPJIMHAT. Cnoxenue

HepeMeH_[eHI/Iﬁ H CJIIOKCHUC CKOpOCTGI’I

2.13

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEUHOE JBHKEHUE. ['paduku
3aBUCUMOCTH KOOpPJUHAT, CKOPOCTH,
YCKOPEHHS, Iy TH u NepEMEILICHUS

MaTepHaanoﬁ TOYKH OT BpECMCHHU




2.14

CBobonHoOe mazenne. Y CKOpeHrue CBOOOTHOTO

naacHus

2.15

KpuBonuneitnoe nBukenue. PaBHomepHOe
JIBIKEHME  MAaTepUaJbHOM  TOYKH IO
OKPYXXHOCTH. YTJIOBasi CKOpPOCTb, JHMHEHHas
CKOPOCTb. Ilepuon u 4acToTa.

LlenTpocTpeMUTENBLHOE YCKOPEHUE

2.1.6

Texnuueckue YCTpPOUCTBA: CIIUIOMETD,
JBUOKEHUE CHaApsIOB, LCIHBIE U DPEMEHHBIE

nepeaadn

2.1.7

[IpakTtrueckue paboTHI. N3mepenne
MIHOBEHHOM CKOPOCTH. Uccnenoanue
COOTHOILIEHUSI MEXAY NYTAMHU, MPONJICHHBIMHU
TEJIOM  3a  IOCJEAOBATENBHBIE  pPaBHBIC
MPOMEXKYTKHA BPEMEHU MPHU PABHOYCKOPEHHOM
JIBUDKEHUM C HayallbHOM CKOPOCTBIO, paBHOM
Hyto. M3yueHne ABMKEHUSI 1IapuKa B BSI3KOU
KUAKOCTH.  M3yueHue  ABMKEHUS — Teua,

OpOIIEHHOT'0 TOPHU3OHTAIHLHO

2.2

-TMHAMUKA

221

[Tpunnun OTHOCHUTEJIbHOCTH T'anumes.
IlepBbiii 3axkoH HeroTona. HWMHepuuaabHbie

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHuun cyneprno3unuu

CHJI

2.2.3

Bropoit 3akon HproTOHa A MaTepuaibHOR
TOYKM B WHEPUHAIBHONM CHCTEME OTCYETa
(UCO). Tperut 3axkon Herorona mis

MaTCpUaJIbHBIX TOYECK

224

3aKOH BCEeMHUPHOro TAroteHus. Cuiia TsHKecTH.

[TepBast kocMuueckas ckopocTs. Bec Tena

225

Cuua ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJbXEHHs] W  cujla  TpeHUs  IOKOs.

Korddunment tpenus. Cuna conpoTHBICHHS




Ipyu ABUKCHUH TCJIA B )KUJKOCTU UJIM Ira3ec

2.2.7

HOCTYHaTeJII)HOC U BPalIaTCIbHOC JIBHIKXCHHUC

a0COJIFOTHO TBEPIIOTO TeIa

2.2.8

MOMEHT CUJIbl OTHOCUTEIBHO OCH BPALLEHUS.
[Inedo cunbl. YciioBUs paBHOBECHSI TBEPAOrO
tena B UCO

2.2.9

TexHuuecknue  yCTpOMCTBA:  IMOAUIMITHUKH,

JABUKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Tpaktnueckue paboTel. M3yueHune nBUKCHHS
Opycka MO HAaKJIOHHOM TIIJIOCKOCTH O]
JEeNCTBHEM HECKONBbKUX cui. MccnemoBanme
3aBUCUMOCTHU CHJI YIPYTrOCTH, BO3HHKAIOIIUX
B JchOpPMUPYEMOH TPYKUHE U PE3UHOBOM
oOpaslie, OT BEIUYUHBI WX JedopMaluu.
HccenenoBanue ycioBUil paBHOBECUS TBEPLOTO

TCJIa, UMCIOIICTO OCh BpallCHUA

2.3

-3AKOHBI COXPAHEHNMA B MEXAHUKE

Nmnynsc MaTepuanbHOM TOYKH, CHCTEMBI

231 MaTepualbHbIX Todek. Mwmmynsc cuasl u
M3MEHEHUE UMITYJIbca Teja
3akoH coxpaHeHus wumnyisca B HCO.
2.3.2
PeakTuBHOE 1BMXEHUE
2.3.3 PaGoTa cuier
234 MOIIHOCTE CHJIBI
235 Kunernueckas sHeprust MaTepUaIbHON TOYKHU.
o TeopeMa 0 KHHETHUYECKOW 3HEPTUU
[TorenunanbHass »Heprus. IloTeHuumanbHas
236 SHEPrus yIpyro nehopMupoBaHHON
o npyxuHbl. IloTeHuunanbHas »sHeprus Tena
BOJIM3HM TOBEPXHOCTH 3EMJIH
[ToTeHnmanbHble U HEMOTEHIUAIBHBIC CHJIBL
237 Cesi3b  pabOThl HEMOTEHIUANBHBIX CHJI C

U3MCHCHUEM MEXaHHUYECKOM OHCPrun

CUCTEMBI TCII. 3aKoH COXpaHCHUA




MEXaHUYECKON 3HEPTUU

2.3.8 Yrpyrue v Heynpyrue CTOJIKHOBCHHUS
239 TexHuueckne yCTpOCTBA: JIBUKEHHE DPAaKerT,
o BOJIOMET, KOTEP, MPY>KUHHBIN MTUCTOJIET
[Tpaktnueckue paborsl. W3yueHue cBs3U
2310 CKOpOCTE€H Tel TMpH HEynpyroM yjaape.

HccrnenoBanme cBsi3m  pabOTBl  CHIBI  C

W3MEHCEHHEM MEXaHUISCKOU OHCPIruu TCJia

MOJIEKVYIJIAPHASA ®U3UKA U TEPMO/NHAMUKA

3.1

-OCHOBBI MOJIEK VJIIPHO-KUHETUYECKOI TEOPUU

3.11

OcHOBHbIE MI0JIOKEHUS MOJIEKYJISIPHO-
KUHETHYEeCKON TEOPHUHU. BbpoyHoBckoe
nexenue. Juddysus. Xapakrep ABIKEHUS U

B3aMMOJICH CTBUS YaCTHI] BEIIECTBA

3.12

Mopenn CTpoeHHs Ta30B, JKUAKOCTEH U
TBEPIBIX Tel U  OOBACHEHHWE  CBOWCTB

BEIIECTBA HA OCHOBE DTUX MOJEIEN

3.13

Macca wmonekyn. KonuuectBo BelecTna.

[TocrostnHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmepatypa u eé

n3mepenue. lllkana remneparyp Llenscus

3.15

Mopens  upeambHoro  rasa.  OcHOBHoe
ypaBHEHUE MOJIEKYJISIPHO-KUHE€THY €CKOI

TCOpUHU UACATIBHOT' O I'a3a

3.16

AOcomoTHas TeMIiepatypa Kak Mepa cpeaHei
KHHETUYECKOW PHEPruM TEIUIOBOT'O JBUKCHHS

yactun rasa. [Ilkana remneparyp Kensuna

3.1.7

VpaBuenne Knanelipona — Menaeneesa.

3akoH /laapToHA

3.18

I"azoBbIe 3akoHBI. M30mpoiiecchl B UealbHOM
rase ¢ IIOCTOSIHHBIM KOJMYECTBOM BEIECTBA:

u30TepMa, H30X0pa, n3obapa

3.1.9

Texnuueckue YCTpOIMCTBA: TEPMOMETD,

O6apomertp




3.1.10

[TpakTueckue paborel. M3mepeHue macchbl
BO3/lyXa B KJIACCHOW KOMHaTte. MccienoBanue
3aBUCUMOCTU MCXKAY NapaMeTpaMu COCTOSAHUA

pa3pexeHHoro ra3a

3.2

OCHOBbBI TEPMO/IMHAMUKHA

321

TepmoanHamuueckast cucrema. BHyTpeHHsS
SHEPrusi TEPMOJAMHAMUYECKOHM CHCTEMBI U

CcnocoObI €€ U3MEHEHUSA

3.2.2

KomnuectBo Temnorsl u pabora. BHyTpeHHss

OHCPrusd OAHOATOMHOI'O HACAJIBHOI'O Ira3a

3.2.3

Buael Tennonepenadu: TEIIONPOBOAHOCTb,
KOHBEKLIMS, U3lydeHue. TemnoéMKoCcTh Tena.
VienpHast TEMIIOEMKOCTh BellecTBa. Pacyér

KOJIMYECCTBA TCIIJIOTHI ITPpH TCILJIOIICPpCaAauc

324

[TepBeiit 3ak0H TepMOaHAMUKH. [[puMeHenue
MIEpPBOro 3aKOHa TEPMOJIMHAMUKU K
uzonporeccaMm. ['padudeckas MHTEpHIpeTanus

paboThI raza

3.25

TennoBsie MamuHbl. [IpUHIMIBL JIEHCTBUS
TEIUIOBBIX MammuH. [IpeoOpa3zoBanusi 3HEpruu
B  TEWIOBHIX MammHaX. Kosddunuent
noniesHoro  aeiictBus  (mamee —  KIIJI)

teryioBor MammmHbl. [{ukn Kapuao u ero KITJ{

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoOpatuMocTh mpolieccoB B IPHPOJIE.
TennoBble JIBUTaTEJIN. DKOJIOru4YecKue

HpO6J’ICMLI TCIIJIOOHEPT CTUKH

3.2.7

Texuuueckue yCTpOIiCTBA: JBUTATEIh
BHYTPEHHETO CrOpaHus, OBITOBOM

XOJIOAUJTIbHUK, KOHAUIIUOHED

3.2.8

[TpakTuyeckue paboTel. MI3MepeHue ynebHoi

TEIIOEMKOCTH

3.3

-AI'PET’ATHBIE COCTOAHN A BEILIECBA. ®A30BBIE ITEPEXO/IbI

331

[TapoobpazoBanue u kKoHAeHcanus. Vcnapenue




Hu KHUIICHHUE. VYnenpHas TEIJIOTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI

KHUIICHHUSA OT JaBJICHUA

AOconoTHAaE W OTHOCUTEIbHAS BIIAXKHOCTH

332 BO3ayxa. HachlleHHblid map
TBépnoe TEJIO. Kpucranmueckne u
333 amop(dubie Terma. AHHM3OTPOIUS  CBOWCTB
o KPHUCTAJJIOB. Kunkue KpH CTaJIIbI.
CoBpeMeHHBbIE MaTepUaIbI
334 [InaBnenne u Kpucraumsanus. YJenbHas
- TerioTa miuasieHus. Cyonumanus
3.35 YpaBHEHUE TEIIOBOr0 OaaHca
TexHuueckue yCTpPOMCTBA: THUIPOMETP H
336 MICUXPOMETD, KaJIOPUMETP,  TEXHOJOTUHU
o MOJIyYEHUsI COBPEMEHHBIX MaTEepUajoB, B TOM
YHCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU
337 IIpakTnueckue paboTHI. N3mepenue
o BJIQXKHOCTHU BO3/1yXa
4 OJIEKTPOAMHAMUKA
-DJIEKTPOCTATUKA
411 OnexTpuzanys Tea. DIeKTpudeckui 3apsia. Jsa
o BUJIA AJIEKTPUYECKUX 3aPsiI0B
[IpoBogHuUKH, IADIIEKTPUKA "
412
MOJIYIPOBOJHUKH
4.1.3 3aK0H COXpaHEHHS JIEKTPUYIECKOT 0 3apsiia
41.4 B3aumoneiictBue 3apsaoB. 3akon Kynona
4.1 DJIeKTpUYeCcKoe  IOJIE. HanpsxénnocTts
415 3JIEKTPUYIECKOT O OJIA. [Tpuanun
o Ccyneprno3uuuu.  JIMHUM  HanpsKEHHOCTH
AJIEKTPUY ECKOT O MOJIsS
416 PaGoTa cunm  37IEKTPOCTATUYECKOTO  IOJIS.
o [Torenunan. Pa3HoCTh MOTEHIINATIOB
417 [TpoBOMHUKN ¥ UAJIEKTPUKHA B TMOCTOSTHHOM

JJIEKTpUYecKkoM  moje.  Jludjexkrpuueckas




MMPOHHULIAEMOCTD

DNEeKTPOEMKOCTb. Konnencarop.
418 DNeKTpOEMKOCTh IJIOCKOTO  KOHJEHcAaTopa.
DHeprus 3apsHLKeHHOr0 KOHAEHcaTopa
TexHuueckue  yCTpOMCTBA:  BJIEKTPOCKOIL,
4190 IEKTPOMETP, DJIEKTPOCTaTUYECKasl 3alluTa,
o 3a3eMJIEHHE 3JIEKTPOIpHUOOpOB, KOHAEHCATOP,
KCEPOKC, CTPYHHBIN IPUHTEP
4110 IIpakTnyeckue paboTHI. N3mepenune

SHGKTpOéMKOCTI/I KOHJCHCATOpa

4.2

-ITIOCTOSIHHbIN SJIEKTPUYECKHI TOK. TOKU B PA3JIMUHBIX

CPEJIAX

VYcnoBus CyHICCTBOBAHUSA IIOCTOSAHHOI'O

421 AEKTpHYEcKoro Toka. Mcrounuku toka. Cuna
ToKa. [IoCTOSIHHBIN TOK
422 Hanpsoxenue. 3akon OMa 17151 ydacTka LenH
423 DNEKTPUYECKOE CONPOTUBJICHHUE. YEIbHOE
o COIIPOTHUBJICHHE BEIlleCTBa
424 ITocnenoBarenbHOE, HapaljIeNbHOE,
o CMEIIaHHOE COEIMHEHNE TPOBOIHUKOB
PabGoTa snexkrpuueckoro toka. 3akoH Jxoys
4.2.5
— Jlenna
4.2.6 MOIIIHOCTE 3MEKTPUUECKOT0 TOKA
anekTpoaBwkymas cuwia (mamee — DJC) u
427 BHYTPEHHEE CONPOTUBJIECHUE UCTOUHHUKA TOKA.
o 3akoH Owma [ TONHOM  (3aMKHYTOH)
anekTpuueckoi nenu. Koporkoe 3ampikanue
DnexkTpoHHas IPOBOJUMOCTh TBEPABIX
428 METAJIJIOB.  3aBUCHUMOCTb  CONPOTUBIIECHUS
o METaJIJIOB oT TEeMIIEPaTyphbI.
CBepXnpoBOIUMOCTh
429 OnexkTpudyeckuid TOK B BakyyMe. CBoiicTBa
o AJIEKTPOHHBIX MyYKOB
4.2.10 [TonynpoBonuuku. CoOCTBEHHAs! M MPUMECHAS




IIPOBOAMMOCTD ITOJYIPOBOAHUKOB. (CBOWCTBA

p-n nepexoa. [loaynpoBoaHUKOBBIE TPUOOPEI

4211

DJEKTpUYECKHI  TOK B DJIEKTPOJHTAX.
DNeKTpOoNIUTUYECKas JCCOLIAITHS.

DJIEKTPOIIN3

4.2.12

DNeKTpUUeCcKuit TOK B rasax.
CaMOCTOATENLHBIE MW HECAaMOCTOSITCIILHEIN
paspsia. PasnuuHble TUIBI CaMOCTOSITEIBHOIO

pazpsna. Monnus. [lnazma

4.2.13

TexHuueckne  yCcTpoicTBa: amIepmerp,
BOJIbTMETpP,  PEOCTaT, HCTOYHUKHU  TOKa,
AJIEKTPOHArpeBaTeNIbHbIE npudopsl,
AJIEKTPOOCBETUTENIBbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBJICHMUS, BaKyyMHBII MO,
TEPMUCTOPBI u (boTOpE3UCTOPHI,

MOJYIPOBOJHUKOBBIN JMO/I, TaJlbBAHUKA

4.2.14

IIpakTnueckue paboTHlL. N3yuenue
CMEIIAaHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenne DJIC wuCTOUHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtusieHus. HaOmonenue

3IIEKTPONU3a

11 KVIACC

Kon Koanposepsiemoro
pasaeJa 3JIeMEeHTa

HpOBepﬂeMble IJIEMEHTHBI COAECPKAHUSA

4

SJIEKTPOAMHAMUKA

-MAI'HUTHOE IT1OJIE. 3JIEKTPOMATHUTHASA MHAYKIWA

43.1

Ilocrosgsuurle Maruuthel. B3aummoneiicTBue

IIOCTOAHHBIX MarHuTOB

4.3

4.3.2

MarnutHoe mose. Bekrop MarHuTHOU
uHaykuuu.  IlpuHoun — cynmepmno3unuu.
Jluanm marnuTHOM wuHAYKIMH. KaprtuHa
JUHUM  MarHUTHOM  WHIOYKIUU  TIOJIS

IIOCTOAHHBIX MaroHuTOB




MaruutHoe MoJie NPOBOJHHKA C TOKOM.
Kapruna nuHuid mosist JUIMHHOTO MPSIMOTO

MMpOBOJHUKA W 3aMKHYTOI'O KOJIBIIEBOT'O

433 MIPOBOJIHMKA, KATyHIKH C TOKOM. OImbIT
Opctena. B3anmoaelicTBre NPOBOAHUKOB C
TOKOM
4.3.4 Cuna Amnepa, e€ MOAYJIb U HAalIpaBJICHUE
Cuna Jlopenna, e€ Moayb U HallpaBJICHUE.
JIBMKeHNE  3apsSHKEHHOM  YacTHIbl B
435 OJTHOPOJTHOM MarHuTHOM Tmone. Pabota
cuisl JlopeHua
4.3.6 SIBneHMEe 37IEKTPOMarHUTHOM UHIYKIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM UHAYKITUU
O/1C nHayKIMH. 3aKOH 3JIEKTPOMarHUTHOU
438 uHaykuun Papanes
BuxpeBoe oanektpuueckoe mone. IJC
WHIYKIIMA B TPOBOJHHKE, IBIIKYIIEMCS
439 MOCTYIATEIbHO B OJJHOPOJHOM MarHUTHOM
(S
4.3.10 [IpaBuno Jlenua
NHIyKTUBHOCTD. SIBJICHHE CaMOMHIYKITUH.
4.3.11
S/1C caMmonHayKIMn
DOHeprusi MarHUTHOTO TOJIA KAaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TI0JIE
TexHuueckue  yCTPOMCTBA:  IOCTOSHHBIE
MarHuThlI, AIIEKTPOMArHUTHI,
4.3.14
AJIEKTPOABHUTATEb, YCKOPHUTENH!
3JIEMEHTAPHBIX YACTHUL], UHIYKI[MOHHAS [1€Yb
IIpakTnueckue paboTHI. N3yuenne
MarHMTHOTO TIOJISI KaTYHIIKA C TOKOM.
4.3.15 HccnenoBanue nelcTBUS  IOCTOSHHOIO

MarauvTa Ha paMKy C TOKOM. I/ICC.HC,Z[OBB.HI/IG

SABJICHU A SHGKTPOMaFHHTHOﬁ WHAYKOWUH




KOJIEBAHM A U BOJIHBI

5.1

-MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEGAHMA

Konebatensnass  cucrema. CBOOOnIHBIE
koneOanus. [apMoHMYECKHE KOJIeOaHMS.
511
[lepuon, wacrora, ammmtyga u ¢asa

KoJe0aHum

[IpyXuHHBI MasATHUK. MareMaTuyecKkuil

5.1.2

MasiTHUK

YpaBHEHHE TapMOHUYECKHX KOJICOAHMIA.
5.1.3 Kunematnueckoe u TUHAMHYECKOE

OIHCaHHe KOJIe0aTEILHOr O JABUXCHUSA

IIpeBpawmenne SHEpPruu npu
rapMOHUYECKUX KOJICOQHHSX. CBs3b
514 aAMILTATYAbL KoJIe0aHmit HCXOTHOU
BEJIMYHMHBI C aMIUIUTYAaMHU KojeOaHuil eé

CKOpPOCTHU U YCKOPEHHUSI

Konebatenpuplii  koHTYyp.  CBOOOIHBIE
3IIEKTPOMArHUTHBIE KosiebaHus B
UJCaTbHOM  KoJe0aTeIbHOM  KOHTYpe.
> AHanorust MeXAy MEXaHHYECKUMHU H
AJIEKTPOMAarHUTHBIMU KOJIeOaHUSIMHU.

®opmyia TomcoHa

6 3aKOH COXPaHEHHUs SHEPruu B HJI€aJbHOM
5.1.
Kosie0aTeIbHOM KOHTYpe

BBIHY)KI[ E€HHbIe MeXaHUYeCKHue KoaeOaHus.
Pe3oHnanc. Pe3onancuas KpuBasl.
5.1.7
BeiHyX1eHHBIE 3JIEKTPOMarHUTHbIE

KosjebaHus.

[lepemennsiii  Tok.  CHHYCOMAAIbHBIN
518

MEPEMEHHBIN TOK.

Mo1HoCTB IIEPEMEHHOI0 TOKA.
5.19 AMIUIMTYIHOE U JEUCTByIOLIEe 3HAUYCHHE

CHJIbI TOKA U HAIIPSHKCHU S

5.1.10 Tpancdopmarop. [IponsBoacTeo, mepenaya




U IOTpeOJICHUEe DIEKTPUYECKOW DSHEPruu.
OKOJIOTUYECKHE PUCKH IIPU MPOU3BOJCTBE
IEKTPHUY ECKOU JHEPIUMu. Kynberypa
UCIOJIb30BaHUS 3JEKTPO3HEPTUU B

IOBCEIHEBHOM KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicmorpad,
ANEKTPUY ECKUI 3BOHOK, JIMHUU

QJICKTpOIICpCaAayd

5.1.12

ITpaktnueckue pabotel. McecnegoBanue
3aBUCHMOCTH IE€pUOo/a MajblX KojeOaHui
rpy3a Ha HUTU OT JJIMHBI HUTU U Macchl
rpy3a. MccnenoBanue nepeMeHHOr o TOKa B
LEeNy M3 IOCIENOBAaTEIbHO COENMHEHHBIX

KOHACHCATOpPAa, KATYIIKH U PE3UCTOpA

5.2

-MEXAHUYECKHE

N SJIEKTPOMAI'HUTHBIE BOJIHBI

521

Mexannueckue BOJIHBI, yCJ10BUA
pacnpoctpanenus. Ilepuon. Ckopocthb
pacrupocTpaHeHuss Y JJIMHA  BOJIHBIL.

ITonepeyHbie U TPOIOJIBHBIE BOJIHBI

5.2.2

- Uatepdepenuus u  audpaxuus

MCXaHUMYCCKUX BOJIH

523

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa.

BricoTa Tona. TemOp 3Byka

524

DJEeKTPOMarHUTHbIE  BOJIHBL. Y CIIOBHUS
U3IMY4YeHHUs]  DJIEeKTPOMArHUTHBIX  BOJH.
B3aumnas opuenranusi BekTopoB E, B u v

B 3JIEKTPOMArHUTHOW BOJIHE B BAKYyMeE

5.25

CBoiicTBa  2JEKTPOMAarHUTHBIX  BOJH:
OTpa)k€HHE, IPEIOMJICHHE, MOJsIpU3alIys,
mudpakuus, uHteppepeHuus. CKOpPOCTb

SJICKTPOMAarHuTHBIX BOJH

5.2.6

[Ixana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne 3I€eKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I paauoCBA3U W TCICBUACHUA.




Panuonokanus. DIIeKTPOMarHuTHOE

3arpsI3HEHNE OKPYKAOLIEH Cpebl

5.2.8

TexHuyeckue ycTpoHCTBa: MY3bIKalIbHbIE
WHCTPYMEHTBI, yIbTpa3ByKOBas
JMarHOCTUKA B TEXHUKE W MEIUIUHE,
panap, pazuonpuEMHUK, TEJIEBU30D,

aHTeHHa, Tenedon, CBY-neun

5.3

-OIITUKA

531

[IpssMonMHENHOE PAacIpOCTpPaHEHHUE CBETa

B olHOpoaHOu cpene. JIyu cBera

5.3.2

OtpaxxeHue cBeTa. 3aKOHBI OTpPaXKEHUS
ceTa. [locTpoeHne H300pakeHni B IIOCKOM

3epKase

5.3.3

IIpenomnenune cBera. 3aKOHBI IMPETOMIICHUS
CBeTa. AOCOMOTHBIN nokasareib

MMPCIOMIICHUA

5.34

[Tonxoe BHYTPEHHEE OTpa>keHHE.
[IpenenbHBI yron MOJHOTO BHYTPEHHETO

OTpa’KeHUs

5.3.5

Hucnepcust cBera. CHOXHBIA  COCTaB

Oenoro cera. L[Ber

5.3.6

CoOuparone M paccerBalOlfe JIHUH3BI.
Tonkass nuH3a. DOKYCHOE paccTOSHUE U
OIITHYCCKasA CHnJia TOHKOU JIMH3BbI.
[TocTpoenue n3o0paxeHuii B coOMparomumx
U paccemBaromux JmH3ax. Dopmyia
TOHKOW JIMH3BL. YBENIWYEHHE, JaBaeMoe

JIMH301

5.3.7

Hpe,Z[CJ'ILI IMPUMCHUMOCTHU FCOMeTqueCKOﬁ

OIITHUKH

5.3.8

WUnrtepdepennust  csera.  KorepeHTHble
HCTOYHUKHU. VYcnosus Habro1eHus
MaKCUMYMOB u MUHHUMYMOB B
UHTEPPEPEHIIMOHHOM KapTUHE OT JABYX

CI/IH(I)aSHI)IX KOr€pCHTHBIX HCTOYHUKOB




Hudpakuus  cBera.  J{udpaxiuuoHHas

pemérka. YcinoBue HaOMIOACHUS TIIABHBIX

5.3.9 MaKCHMYMOB npu naJieHuu
MOHOXPOMAaTUYECKOIr0 cBeTa Ha
TUQPPAKIHOHHYIO PEIIETKY
5.3.10 [Tonsipuzamnus ceera
TexHuueckne yCTpOMCTBA: O4YKH, JIyna,
doToamnmapaT, NTPOSKIIMOHHBIA arapar,
5.3.11 MHKPOCKOTI, TEIECKOII, BOJIOKOHHAs
OITHKA, T paKIuOHHAS peérka,
MOJIIPOU T
[IpakTrueckue paboTHI. N3zmepenne
5310 nokaszatelns npesiomsieHus. VccienoBanue

CBOMCTB  HM300pakxeHWH B  JIMH3aX.

HaGnronenune nucnepcun cBera

DJIEMEHTHI CHEITUAJIBHOM TEOPUU OTHOCUTEJIbBHOCTH

6.1

I'panuiipl OPUMEHUMOCTH KJIACCHUYECKOU
MEXaHHKH. [ToctynaTer TEOpUHU
OTHOCHUTEIBHOCTH: MHBApUAHTHOCTD
MOAYJsl CKOPOCTHM CB€Ta B BaKyyMe,

MIPUHIIMI OTHOCUTEIIBHOCTH DUHINTEeHHA

6.2

OTHOCHTEIIBHOCTh OOAHOBPCMCHHOCTH.
3aMe)IJ'I€HI/Ie BpEMCHHU MU COKPALICHUC

JUTUHEBI

6.3

DHeprus U UMITYJIbC CBOOOIHOMN YaCTHUIIbI

6.4

CBs3p Macchl C JHEPrued M UMITYJIbCOM
CBOOOJHOW 4YacCTUIBl. ODHEPrus TOKOS

cBOOOIHOMN YaCTHIIBI

KBAHTOBA ®U3UKA

7.1

-3JIEMEHTHI KBAHTOBOM OIITUKU

711

®otonbl. Dopmyna [lnanka cBsi3u 3HEpruu
doroHa C ero wyacroToi. OHeprus u

UMIYyJIbC GOTOHA

7.12

OTkpeITHE U HccnenoBanue Gpotodddekra.




OnpITEI AlT. Cronerosa. 3aKOHbBI

dotorddexra

7.1.3

YpaBHeHue DHHIITEHHA IS
doTorddexra. «Kpacnas rpaHuIa»

dotorddexra

714

Hanenue ceera. Onbitel [1.H. JIeGenera

7.15

XUMHUECKOE NEeHCTBUE CBETA

7.16

TexHuueckne ycTpoicTBa: (OTOITIEMEHT,
dboTonaATIHK, COJHEYHas Oarapes,

CBETOOUOA

7.2

CTPOEHUE ATOMA

7.2.1

Mogaens atoma ToMmcoHa. OIBITE
Pesepdopaa nmo uccienoBaHUO CTPOCHUS

aToMa. HHaHeTapHaﬂ MOACIb aTOMa

7.2.2

[ToctrynaTtsi Bbopa. Nznyuenue u
norjiomeHne (GOTOHOB TMpU  Mepexoje
aToMa C OJHOIO0 YpPOBHS DSHEpPrud Ha
npyroil. Bunsl cnektpos. CiekTp ypoBHeEH

SHEPruH aToMa BOJ0POa

7.2.3

BosiHOBBIE CBOMcTBa uyacTul. Bonsbl ne
bporins. KopnyckynsipHo-BOJTHOBO#
nyamusMm.  Jludpakmus  2JIEKTpOHOB Ha

KpHCTaJlIax

7.2.4

CrioHTaHHOE U BBIHY)XXICHHOC H3JIYUYCHHC.

YCTpoiicTBO M MPUHIUT pabOTHI Ja3epa

7.2.5

TexHuueckne ycTpoWCTBa: CIEKTPATbHBINA
aHanu3 (CHEKTPOCKOM), Ja3ep, KBAaHTOBBII

KOMIIBIOTEP

7.2.6

[Ipaktnueckne  paborel. HabmoxeHue

JIMHENYATOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoasl HaOMIOAEHUS W PErucTpaluu

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTkpbITHE  PagUOAKTUBHOCTU.  OTMBITHI




Pesepdopna mno ompeneneHuro cocraBa
paavoakTHBHOrO  u3iydeHus. CBoicTBa
anb(da-, 6era-, ramMmma-u3nydeHus. Biusaue

PaaIruOaKTHUBHOCTH HaA JXUBBIC OPraHrn3Mbl

7.3.3

OTkpelTHE  TPOTOHA W HEWUTpOHAa.
Hyxnonnast monmens simpa [eiizenOepra —
WBanenko. 3apsn sapa. MaccoBoe 4ucio

snapa. M3otomnsl

7.3.4

Anbda-pacnan. DJIEKTPOHHBIN u
MMO3UTPOHHBIN Oera-pacna. I'amMma-
U3ITydeHHE. 3aKkoH pali0aKTUBHOT O

pacmana

7.3.5

OHeprust CBA3M HYKJIOHOB B  sJIpe.

Snepubie cunbl. Jlegext macchl sapa

7.3.6

SInepHble peakuuu. JlemeHue M CHHTE3

saep

7.3.7

S nepubiii peaxTop. TepmosiaepHblii
cunre3. IlpoGiemMbl U  MEpCHEKTUBHI
SAIEPHOM  DHEPreTUKH. OKOJIOTMYECKUe

ACIICKTHI AO€PH Ol DH CPreTuKn

7.3.8

OnemeHTapHble  4dactunbl.  OTKpeITHE
MO3UTPOHA. dyH/1aMEHTaJIbHbIE

B3aUMOJIEN CTBUS

7.3.9

TexHuyeckue  YCTpOMCTBa:  JO3UMETP,
KaMmepa BuibcoHa, SAEpHBIM  peakTop,

atomMHas 6omOa

7.3.10

[TpakTuueckue pabotel. VccrnegoBanue
TPEKOB YaCTHII (mo TOTOBBIM

doTorpadusam)

SJIEMEHTBI ACTPO®U3UKHN

8.1

Bun 3Bémnoro Heba. Co3Be3nusi, sipKue

3BE3/bI, MJIAHETHI, X BUANMOE JBHKCHHE

8.2

Comgeunass cucrtema. llmaHeTbl 3eMHOU

rpynrIibl. IImaHeTBI-TUTaHTE n ux




CIIYTHUKH, KAapJIMKOBBLIC ILJIAHCTHI. Maisre

Tena COTHEUHOU CUCTEMBI

8.3

Comnue, ¢Qorochepa u  armocdepa.

ConHeuHass aKTUBHOCTh

8.4

Ucrounuk sneprun ConHua u 3BE311

8.5

3BE3/1bI, HMX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, paJuycC, TeMIepaTypa,
ux B3aUMOCBS3b. Jwnarpamma
«CIEKTPaJbHBII KJIACC — CBETUMOCTBY.
3BE3apI  IVIABHOM  IOCIIENOBATEIBHOCTH.
3aBUCHUMOCTb «Macca — CBETUMOCTbY IS

3BE3]] TJIaBHOM MOCIIEI0BATEILHOCTH

8.6

-BHyTpeHHee CTpPOEHHE 3BE3I.
CoBpeMeHHbIE IPEACTABIICHUS 0
npoucxoxaeHnn u oo ConHua u

3BE3/1. DTanbl JKU3HU 3BE3T

8.7

Mineunsiii  Ilyte — Hama ['anaktuka.
CnupanbHas ctpykrypa  ['anmaktukw,
pacnpeneneHue 3BE3A, Trasa W IBUIM.
[Tonoxxenne wu gaBwxkenwe ConHIlA B
lanaktuke. Ilnockas wu  cdepuueckas

HoJICHCTEMBI | aJlaKTUKU

8.8

Tuner TraJIaKTHK. Pa}II/IOFaHaKTI/I KH n

KBa3apel. YEpHBIE ABIPBI B AIpax raJaKTUK

8.9

Bcenennasa. Pacmmpenune  BceneHHOU.
3akon XaO0ma. PasOeranue ralakTHK.
Bospact u paamyc BceneHHo#, Tteopus
bonpmioro B3peiBa. Mopens  «ropsyen

Bcenennon». PenmkroBoe usiryuenue

8.10

Macmitabnass ~ ctpykrypa  BceneHHOH.
Mertaranaktuka. Hepeménubsie npo0iaemsl

aCTPOHOMHUU




YUYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

YyeOHuku:
1. Msikumes I.51., ByxosueB b.b., Corcknit H.H. / TTox pen. ITapdentreoii H.A.
10 xmacc (6a30BbIil U yrayOsieHHBIH ypoBH.) YueOHUK. / Mskumes I'.51., Byxosues B.b., Corckuii
H.H. / TTox pen. Iapdenroeoit H.A. — M. : [IpocBsimenue., 2023
1. Msikume I'.41., byxosues b.b., Corckuii H.H. / ITox pex. I[MapdhentreBoii H.A.
10 xmacc (6a30BbIil U yriayOJieHHBIH ypoBH.) YueOHHK. / Mskumes I'.5., Byxosues B.b., Corckuii
H.H. / Tox pex. Iapbenrsesoit H.A. — M. : [IpocBsinienue., 2023
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METOANYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

https://www.labirint.ru/genres/1052/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET

https://fipi.ru/ «®enaepanbHblii HHCTUTYT MeJaroruueckux uaMepenuin»y (OUITN).
https://fioCco.ru ®enepanbHbIil KHCTUTYT OLIEHKH Ka4yecTBa 00pa3oBaHusl

https://resh.edu.ru/ Poccuiickas snektponHas tmkona. (POIII).

https://urok.apkpro.ru/ bu6nmoreka mudposoro odpazoBatesbHoro koutenta (LOK).
http://skiv.instrao.ru/bankzadaniy/matematicheskaya-gramotnost/ @OyHKINOHATbHAS
rpaMoTHOCTb. MHCTUTYT cTpaTeruu pa3Buths oOpazoanus PAO.

6. https://media.prosv.ru/fg/ ®yukuuronaisHas rpaMOTHOCTh. baHk 3ananuii. [IpocBemnienue.
7. https://bvbinfo.ru/ Buner B 6ynymee. [IpodopuenTanms.

8. https://siriusolymp.ru/ BcOIIl. Cupuyc

9. https://zsfond.ru/olimpiady/ BcOILI. 3omoroe ceuenwue.

10. http://interneturok.ru. Ypoku ImKoJIbHON TPOrpaMMBbI.

11. http://class-fizika.narod.ru/vu7.htm . Knaccuas dusuka. s m0003HATEIbHBIX.

12. http://znaika.ru/catalog/9-klass/physics . 3naiixa.

13. http://www.calc.ru/video-po-fizike+8.html. Bugeoypoku o EI'D.

14. http://optika8.narod.ru/norma.htm. OmbiThI 110 HHU3KKE.
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