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COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

10 KJTACC

Pazpnen 1. HayuHblii MeTO MO3HAHNS PUPOBI.

Ouzuka — (QyHAaMeHTaJdbHas Hayka o mpupoae. HayuHblii MeTon NO3HAHHUS U METOJIbI
UCCIIeIOBaHUS (PU3NICCKUX SBIICHUH.

DKCIepUMEHT W Teopus B Mpollecce Mo3HaHHWs Npupoabl. HabmioneHue M SKCHEpUMEHT B
¢dusuke.

CrocoObl  M3MepeHus: (PU3NYECKUX BETUYMH (aHAJIOroBble U IU(POBBIE H3MEPUTEIbHbBIE
pUOOPHI, KOMITBIOTEPHBIC JATYUKOBBIC CUCTEMBI).

[Torpemnoctu u3mepeHuit Gpu3nYecKux BeTUUYHUH (aOCOIIOTHASI U OTHOCUTEIbHAS).

MonenupoBanue GU3NYECKUX SIBICHUH U MPOIIECCOB (MaTepHalibHAsI TOUKA, A0COIIOTHO TBEPIOE
TENo, WJeajbHas >XUIKOCTh, WCAIbHBIM Ta3, TOYCUHBIM 3apsn). ['umoresa. Du3MUeCKHil 3aKOH,
TPaHUIIBI €0 MTPUMEHUMOCTH. Dus3ndeckas Teopusi.

Pomb u wmecto ¢usuku B (OpMUPOBAHMM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIEATETbHOCTH JIFO/ICH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomul, nPaKmMuKym.

W3mepenune Criibl TOKA W HANPSHKCHHS B ICTIH IIOCTOSTHHOTO TOKA TPU MOMOIIM aHAJIOTOBBIX U
U(POBBIX U3MEPUTENBHBIX IPHOOPOB.

3HakoMCcTBO C nu(ppoBoil nabopatopuedr mo ¢usuke. I[Ipumepsl u3MepeHust (puU3HUECKUX
BEJIMYMH IIPU TOMOIIY KOMITBIOTEPHBIX JATYHUKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKeHUsA. Cuctema oTcuéTa.

[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH.

Pamuyc-BekTop MaTepHaibHOM TOYKH, €0 MTPOSKIIMHA HA OCH CUCTEMBI KOOpAUHAT. TpaeKkTopus.

[Tepememienue, CKOpPOCTh (CpemHsisl CKOPOCTb, MTHOBEHHass CKOpPOCTb) M YCKOpEHHUE
MaTepUaIbHOW TOYKH, WX MPOCKIMH HAa OCH CHUCTEeMBbI KoopauHar. CIoKeHHWE TepeMEelICHUH u
CJIO’KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBI)KCHHE. 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHUS U MYyTH MaTepUAIIbHON TOYKU OT BPEMEHH U UX TPpaUKu.

CBoOonHoe maneHue. YCKOpeHHe CcBOOOAHOTO maieHus. JIBukeHue Tena, OpOIIEHHOTO TOJ
YyIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOPIHMHAT, CKOPOCTH W YCKOPEHHUS MaTepuaibHOW TOYKHU OT
BPEMEHHU U UX TpaUKH.

KpuBonuneiinoe aBuwxeHue. J[BiKeHHE MaTepHaNbHOM TOYKM TO OKPY>KHOCTH. YTJOBas M
nuHeWHas ckopocTh. llepuon u wactora oOpamenus. LleHTpocTpemutensHoe (HOPMaIbHOE),
KacaTelnbHOE (TaHTEHITMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHON TOUKH.

TexHudeckue ycTpoMCTBA M TEXHOJOTHYECKHUE MPOIECCHI: CIHMIOMETpP, IBUKEHHUE CHApPSIOB,
LEMHBIe, IIecTepEHYAThIC U PeMEHHBIE MTepeladr, CKOPOCTHBIE JTHU(THI.

Hemoncmpayuu.

Monens cucTeMbl OTCUETa, MILTFOCTPAIlMs KHHEMAaTHIECKUX XapaKTePUCTHUK JBHKEHUS.

Croco0bI McCcaeI0BaHus IBUKEHUM.

Nnmroctpanus npeaensHoro nepexoaa U i3MepeHne MTHOBEHHON CKOPOCTH.

[IpeobOpazoBanue NBIKEHHI C HCTIOIB30BAHIEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

Hab6mronenue aBmxenuns tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampanienue ckopocTH MpH IBMKEHUU 110 OKPYKHOCTH.

[IpeobOpazoBanme yriioBoi CKOPOCTH B PEYKTOPE.



CpaBHeHHE MyTeW, TPACKTOPUM, CKOPOCTEW IBHXKEHUS OJHOTO M TOrO K€ Tejla B Pa3HbIX
CUCTEMax OTCUETA.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomuot, RPAKMUKYM.

N3ydyeHne HepaBHOMEPHOTO JBUKEHMSI C LIENIbIO ONPENEIEHNS] MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHuss NpU MNPSIMOIMHEHHOM PAaBHOYCKOPEHHOM JBHKEHHM I10 HAKIOHHOMU
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH NP PAaBHOYCKOPEHHOM JIBUYKEHUH.

W3mepenne yckopeHHss CBOOOIHOTO TaaeHUs (PEKOMEHIOBAaHO HCIIOJIB30BaHHE UPPOBOU
nabopaTopun).

W3yuenune nBWXEHHS Tejia, OpPOIIEHHOTO TOPH3OHTANbHO. [IpoBepka THUIOTE3Bl O MPSAMOU
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJa.

N3ydeHnue nBuKEHMs Teja 110 OKPY>KHOCTH € IIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IIEpHUOAa 00paIleHuss KOHHYECKOro MasTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH HprotoHa. MHepuumanbHble cuctembl OTcuéra. [IpHMHIMI OTHOCUTEIBHOCTH
INanunes. HeunepunanabHble CUCTEMBI OTCUETA (ONIPEAETIECHUE, IPUMEDHI).

Macca tena. Cuna. [IpuHIUI cynepno3uiuy Cull.

Bropotii 3akon HeroToHa 114 MaTepuaibHON TOUYKH.

Tpernii 3akoH HpIOTOHA [UIs1 MaTepUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPAaBUTALlMOHHON U MHEPTHON MacChl.

Cuna TspKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO MAJCHHS OT BBICOTHI HAJl MOBEPXHOCTHIO
IUTAHETBl U OT Teorpaduyeckoil MmUpoThl. J[BKeHHE HEOECHBIX TE€T M UX CIYTHUKOB. 3aKOHBI
Kemutepa. IlepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIErocs ¢ yCKOpEHUEM.

Cuna tpenusi. Cyxoe tperne. Cuiia TpeHUsI CKOJIBKEHUS M Ciiia TpeHus nokos. KoadduiueHt
TpeHus. Cuia CONPOTUBIEHUA NPHU ABUKEHUU Tela B KUAKOCTU WM raze, €€ 3aBUCUMOCTh OT
CKOPOCTH OTHOCHUTEIBHOIO ABUKECHHUS.

HaBnenue. I'napocrarnueckoe gasienue. Cuna Apxumena.

TexHuueckue yCTpoilcTBA W TEXHOJIOTMYECKHE IIPOLIECCHI:  MOALIMIHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

Habntoienne ABMKEHUS TN B MHEPIHUATBHBIX M HEMHEPIHAIBHBIX CHCTEMax OTCYETA.

[IpuHOUIT OTHOCUTEIBHOCTH.

Kauenne pAByXx MIWIMHAPOB WM IIApOB pa3HOM Macchl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTENIbHO HEUHEPIMAILHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOACHCTBYIOUIEH NMPUIIOKEHHBIX K TEIy CHJI C MPOU3BEACHUEM MacChl Tella Ha
€ro YCKOpEHHE B HHEPLMAIBLHOM cucTeMe OTCUETa.

PaBeHCTBO cuil, BO3HUKAIOIUX B PE3YJIbTATE B3aUMOIECHCTBUS TEIL.

N3Mepenne mace 1o B3anMoOIEVCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NoAbEME U TaIEHUN.

IlenTpoOEXHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAYEHHS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmukKym.

N3mepenue paBHOAECHCTBYIONIEH CUJI TPU ABMXKEHUHU OpycKa 10 HAKJIOHHOM MIIOCKOCTH.

[IpoBepka rumnoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBKEHHS OpycKa M0 HaKJIOHHOW TIOCKOCTH Ha
3aJlaHHOE PAcCTOSTHUE OT €r0 MacChl.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXHHE U PE3UHOBOM 00pasiie,
oT ux aehopmariu.

W3yueHne IBMKEHUS] CUCTEMBI T€J, CBA3aHHBIX HUTBIO, IEPEKUHYTOI uepe3 JIErkuit OJI0K.

W3mepenne kodppuiinerta TpeHUs 1Mo BeNUYrHe yriioBoro kodddunuenra 3apucumoctu F,(N).



HccnenoBanmne nBuxkeHHs: OpycKa MO HAKIOHHOM IJIOCKOCTH C MEpeMEHHBIM KO3 GUIIUEHTOM
TpPEHUS.

N3yuenune nBuxkeHus rpysa Ha Bajly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpmoe Teno. llocrymarenbHoe M BpalaTenbHOE [BUKEHHE TBEPIOTO Tea.
MoMeHT cuiibl OTHOCHUTENBbHO oOcu BpaileHus. llinedo cumbl. CroxkeHwe CuJl, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECUs TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYHNBOE, OE3pa3InUYHOEC PABHOBECHE.

TexHudeckue yCcTpOMCTBAa M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIBHBIA KpaH,
pemeéTyarbie KOHCTPYKIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBecCHS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenune ycTOMYMBOCTU TBEPAOTO TEJA, UMEIOILETO IIONIA/lb OMOPBI.

Tema 4. 3akonvl coxpanenusn ¢ Mexanuxe.

NmMmnynsc MarepuanbHOM TOYKH, CHCTEMbl MaTepHalIbHBIX ToYeK. LleHTp macc cucremsl
MaTepHaIbHBIX TOYEK. TeopeMa 0 JBM)KEHUHU LIEHTPA Macc.

NmMnynbc cuiibl 1 ”3BMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

MoMeHT umInyJlibca MaTepuaibHOM TOUKHU. [IpeacTaBneHrne 0 COXpaHEHMM MOMEHTA UMITYJIbCa B
LEHTPAIbHBIX MOJISX.

Pabora cunpl Ha ManoM M Ha KOHEYHOM mepemerneHnn. [ padudeckoe mpencraBieHre padbOTHI
CUJIBL.

MOIHOCTh CHIIBL.

Kunernueckas sHeprus MmatepuaibHOi Touku. Teopema 00 M3MEHEHUU KUHETHYECKOW SHEPTUu
MaTepHaAIbHON TOYKH.

[ToTeHumanpHble U HEMOTEHIUANBHBIE cHIIbL. [loTeHnnanbHas sueprus. llorennnanbHas sHeprus
yopyro  nedbopMupoBaHHOM TpyKuHbI.  [loTeHlManpHas dHEpPrus Tela B OJHOPOJHOM
rpaBUTallMOHHOM ToJie. [loTeHnmanpHas 3Heprus Tejaa B rpaBUTALMOHHOM TOJIE€ OJHOPOIAHOTO IIapa
(BHYTpU U BHE mapa). Bropas kocMuueckast CKopocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIIMATBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOW SHEPTruu CHUCTEMBI Tell.
3aK0OH COXpaHEHHUsI MEXaHUYECKON IHEPTHUH.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

VpaBHenue bepHymn [ HOCATBHOW JKHAKOCTA Kak CIIEICTBUE 3aKOHA COXPaHEHHUS
MEXaHUYECKON IHEPTHUU.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECCHI: JBH)KEHUE PAKET, BOJOMET, KOMED,
MPYXUHHBIA TUCTOJET, THPOCKOTI, (PUTYPHOE KaTaHWE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE ABIKEHIE.

H3MepeHne MOIHOCTH CUJIBI.

N3menenne sHeprun Tesa mpu COBEPIIICHUU PaOOTHI.

B3anMHble mpeBpallieHuss KMHETHYECKOM M MOTEHLUMAbHOM 3HEpPruil Mmpu JAEUCTBUU HA TEJO
CHJIBI TSIKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu Ipu CBOOOIHOM TaICHUU.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKmMuKym.

N3mepenne umnyinbca Teaa no TOPMO3HOMY IYTH.



W3MepeHue cuiibl TSArU, CKOPOCTH MOJEINHN 3JIEKTPOMOOUIIS U MOLITHOCTH CUJIBI TATH.

CpaBHeHUE U3MEHEHMS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanue coxpaHeHUs! UMITYJIbCA IIPU YIPYTOM B3aUMOZICHCTBHH.

N3mepenne KNHETUYECKON SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS MOTEHLIUAIBHON SHEPTUHU NPYKUHBI C pabOTOM CUIIBI TPEHHUS.

Omnpenenenne pabOThI CHITBI TPEHUS MPH IBUKCHUH TeJla M0 HAKJIOHHON TIOCKOCTH.

Pa3znea 3. MoJsiekyasipaasi pu3duKa U TEPMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUull.

OCHOBHBIE TIOJIOKEHHST MOJICKYJIIpHO-KHHeTHYeckor Teopur (MKT), ux onbsiTHOE 000CHOBaHUE.
Huddysus. bpoyHoBckoe nBmwxkeHHe. XapakTep ABIKEHHS M B3aUMOJCHCTBHS YacTHUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUAKOCTEH M TBEPABIX Ted U OObSICHEHHE CBOWMCTB BELECTBA HAa OCHOBE
3THX Mojenei. Macca u pazmepsl Mosekyl (atoMoB). KonuuectBo Bemecta. [locrosiHaas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u ciocoOsl €€ usmepenus. lllkana remneparyp Llenbcus.

Mognens uaeanpHOro rasa B MOJEKYJISAPHO-KMHETHUYECKON TEOPHM: 4YaCTUIBl raza JBUXKYTCS
Xa0TUYECKHU U HE B3aUMOACUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHenue MenjeneeBa—Kiamnelipona. AOcontoTHas Temmeparypa (1kana
temneparyp KenbBuna). 3akoH J[laneroHa. W3ompomecchl B HMIEaTbHOM Tra3e € IOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduueckoe npencraBieHle H30IPOLIECCOB: U30TepMa, U30X0pa, U300apa.

CBsi3p MEXJy NaBICHMEM U CpeAHEW KHUHETUYECKOM SHeprueil MoCTyNaTelbHOIo TEIJIOBOTO
JBMDKEHUST MOJIEKYJl HJAEaIbHOTO ra3a (OCHOBHOE YpPaBHEHHE MOJIEKYIISIPHO-KMHETHYECKOW Teopuu
UJICATBHOTO Ta3a).

CBs3b aOCOJIOTHON TeMIepaTypbl TEPMOJMHAMUYECKOH CHUCTEMBI CO CpeIHEH KMHEeTHYeCKOH
SHEPrueil MOCTYNaTeNIbHOIO TEMIOBOrO IBUKEHUS €€ YaCTHIL.

TexHuueckue ycTpoicTBa M TEXHOJOIMUECKHE IMPOLECCH: TEPMOMETP, OapoMeTp, MOoIydeHue
HaHOMAaTEpHaJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHUS 4aCTULl BEIIECTBA.

Mogens OpOyHOBCKOTO JBUXKEHUS.

Buneoponuk ¢ 3anuchio peaabHOro OPOYHOBCKOTO JTBHYKECHUSI.

Huddysus sxunkocreil.

Mogens onbita LlTepHa.

IIputsxkeHne MoJIEKyII.

Moneny KpUCTaNINYECKUX PEIIETOK.

HabmtoneHue u nccieoBaHue H30IpoIECCOB.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue mpolecca yCTaHOBJICHHMS TEIUIOBOIO PAaBHOBECHS MPHU TEINIOOOMEHE MEXIY
ropsiuei U XOJOJIHON BOJOM.

W3yuenne M30TEPMUYECKOro Tmporecca (pPEKOMEHJOBAHO  MCIOJIb30BaHME  LUGPOBON
nmabopaTopun).

N3y4eHne n30X0pHOro mporecca.

N3yuenne nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauiunbl.

Tepmonnnamnueckas (T/l) cucrema. 3amaHue BHEIUHUX YCIOBHM AJIi TEPMOJMHAMUYECKON
cucreMbl. BHemHue u BHyTpeHHue mnapameTpbl. [lapameTpsl TepMOAMHAMMYECKON CHCTEMBI Kak
CPEIHUE 3HAYECHUS BEJTMYHH, ONUCHIBAIOLINX €€ COCTOSIHE Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe nHauano tepmoauHamuku. CaMONpOU3BOJIbHASA pellakcalldsd TepMOJUHAMHYECKON
CHCTEMBI K TETNIOBOMY PaBHOBECHIO.

Monenb uaeanpHOro ra3a B TEpMOAMHAMHMKE — CUCTEMa YpaBHEHHI: ypaBHeHUe MeHneneeBa—
Krnaneiipona u BbIpaykeHUE AJ11 BHYTPEHHEN dHEPIUu. Y CIIOBUS IPUMEHUMOCTH 3TOW MOJENIN: HU3Kas
KOHIIEHTpAlMsl YacTHII, BEICOKHE TeMIlepaTypbl. BolpaxkeHune Al BHYTpeHHEH SHEPrul 0JHOATOMHOIO
UJIEAIBHOTO Ta3a.



KBasucrarnueckue u HeCTaTH4ECKUE POLECCHI.

OnemeHTapHast paboTa B TepMoauHamuke. Beruucnenue padotsl no rpaduky mpouecca Ha pV-
arpaMMme.

Ternonepenaya kak crnoco0 M3MEHEHHs BHYTPEHHEH PHEPrUU TEPMOIMHAMUYECKON CHCTEMBI
6e3 coBepiieHus paboTsl. KoHBeKIIUs, TEIIONPOBOIHOCTD, U3TyUEHHE.

KomnuectBo Temnorel. Tenno€MKOCTh Tena. YaenbHas U MOJIApHAas TEIJIOEMKOCTH BELIECTBA.
VYpaBHenue Mailepa. YaenpHas TemioTa cropaHusi ToruMBa. Pacuér konudecTBa TEIUIOTHI IIPU
teruonepenave. [lonstre 06 annadbatHoM mporiecce.

[lepBriii 3ak0H TepMoAuMHaMHUKU. BHyTpeHHsas sHeprusi. KonnyecTBo TemaoTsl U paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEN dSHEPTUU TEPMOJANHAMUYECKONW CUCTEMBI.

Bropoil 3ak0H TepMOJIMHAMMKHU JIJIsi PAaBHOBECHBIX ITPOLIECCOB: YEpEe3 3a/laHHOE PAaBHOBECHOE
COCTOSIHUE TEPMOJMHAMMYECKOW CHUCTEMBbl MPOXOAWUT €IUHCTBEHHas anauabara. AOcomoTHas
TeMmIeparypa.

Bropoli 3akoH TepMOIMHAMUKU Il HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO IE€penaTh
TEIUIOTY OT Oojee XoJoAHOro Tena K Oosee Harpetomy 6e3 kommneHcanuu (Kmaysmyc).
HeoOpaTMOCTh MPUPOTHBIX MTPOLECCOB.

[Tpuniune! geiictBus TemaoBbix MamuH. KIT/I.

Maxkcumansnoe 3HaueHue KII1. [{ukn Kapno.

DKOJIOTUYECKHE aCHEeKThl HCIOJb30BaHUS TEIUJIOBBIX JBUrarenedl. TeruioBoe 3arpsi3HeHue
OKPY’KaIoILEeH CPebl.

TexHnueckue ycTpoWcTBa M TEXHOJIOTMYECKHE IPOLIECCHI: XOJIOJWIBHUK, KOHAMLIMOHED,
IU3eIbHBIA U KapOIOpaTOPHBIN BUraTeNu, MapoBas TypOUHA, MONyYeHHUE CBEPXHU3ZKUX TEMIEpaTyp,
YTUIN3ALUS ~ «TEIUIOBBIX» OTXOJOB C  MCIOJb30BAaHHMEM TEIUIOBOTO  HACOCA, YTUJIU3ALUA
OMOOPraHNYECKOro TOIJIMBA JIJIS1 BRIPAOOTKU «TETIJIOBOM» U ANEKTPOIHEPTHHU.

Jemoncmpayuu.

N3menenue TemnepaTypsl pU aiInadaTHuECKOM PaCIIMPEHUH.

Bo3nymnoe orauso.

CpaBHeHME YIENbHBIX TEIIOEMKOCTEN BEIIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEN S3HEPIHH.

HccnenoBanue aquabaTHOro mporecca.

KomMmnbroTepHble MOJIeIH TEIIOBBIX JBUTATENEH.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEIIECTBA.

WccnenoBanue aguabaTHoro mporecca.

N3yueHne B3aMMOCBSI3M SHEPIHMM MEXKMOJEKYISIPHOTO B3aUMOACHCTBUS U TEMIEPATYpPbI
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl.

[TapooOpazoBanue u  KoHAeHcanus. lVcmapeHue ©  KUNEHWE. YJenabHas  TeIuloTa
napooOpazoBaHMUsL.

Hacepiiiennsle 1 HeHachllleHHbIE Mapbl. KauecTBeHHass 3aBUCMMOCTH IUIOTHOCTU M JABJICHUS
HACBIIIEHHOTO Tlapa OT TeMIIepaTypbl, WX HE3aBHCHUMOCTh OT O00bEMa HACBHIIIEHHOTO TMapa.
3aBUCUMOCTh TEMIIEpaTypbl KUTIEHUSI OT 1aBJICHUS B )KUKOCTH.

BrnaxaocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

Teépnoe Tteno. Kpucrammmyeckue u amopdHbie Tena. AHH30TPOINUS CBOWCTB KPHUCTAJUIOB.
[TnaBnenue u KpucTauU3anus. Y JebHas TEIUoTa miaaBienus. Cyonumanus.

Hedopmaruu tBEpaoro tena. Pactsxenue u cxarue. Casur. Moayns IOnra. Ilpenen ynpyrux
nedopMmaruii.

TennoBoe pacmmpeHue >XUIKOCTEH W TBEPABIX Tel, O0ObEMHOE M JMHEHHOE pacIIUpEeHUe.
AHTapMOHU3M TEILIOBBIX KOJEOAHUI YacTUIl BEIIECTBA KaK MPUYMHA TETIOBOTO PaCHIMpeHus Ten (Ha
Ka4ueCTBEHHOM YPOBHE).

[IpeoOpa3oBanue sHeprun B (ha30BBIX MEPEX0Iax.



YpaBHeHHE TEIJIOBOTO OajlaHca.

[ToBepxHocTHOEe HaTskeHHE. Koa(pHUIMEHT MOBEepXHOCTHOTO HaTsbKeHHs. KanwuisipHbie
siBJIeHUsI. J{aBieHue 1oy MCKpUBIEHHON MOBEPXHOCTHIO )KUIKkocTu. @opmyra Jlanmnaca.

TexHnuyeckue ycTpONCTBAa M TEXHOJOTMYECKUE MPOLECCHI: JKMJKHE KPUCTAJIbl, COBPEMEHHBIE
Marepuabl.

Jemoncmpayuu.

TennoBoe pacimupenue.

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenue. Kunenue npu noHM>KEHHOM JJaBJICHUU.

N3mepenue cuiibpl MOBEPXHOCTHOTO HATSKEHUSL.

OMnBITHI ¢ MBUIBHBIMHU TIJIEHKAMM.

CmauuBanue.

Kanumnsapueie sBnenus.

Mopenn HEHbIOTOHOBCKOM KM IKOCTH.

CrniocoObl U3MepeHus BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BEILIECTBA.

Buapl nedopmanmii.

Hab6mronenue Mansix aedopmariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

N3yueHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenue yaenbHON TEIIOTHI IIJIaBICHUS JIbJA.

N3yueHue cBOMCTB HACHIIEHHBIX MTAPOB.

W3mepenne abCOMIOTHOM BIQXKHOCTH BO3/IyXa M OIICHKA MAcChl MapoB B IIOMEIICHHUH.

N3mepenue ko3 uirieHTa moBepXHOCTHOTO HATSKEHHUSI.

N3mepenue moayns FOnra.

Hccnenoanue 3aBUCUMOCTH AeQopMaIiK pE3UHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY CHIIBI.

Pasnen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

DnekTpu3aius Tel 1 e€ IpoABICHUs. DJICKTPUUCCKU 3apsia. [[Ba Bua 3JIeKTpUUECKUX 3apsI0B.
[IpoBOIHMKHM, AMAIEKTPUKU M TMOJYNPOBOAHUKUA. DJIEMEHTApPHBIM 3JEKTPUYECKHI 3apsia. 3aKkoH
COXpaHEHUs IEKTPUIECKOT0 3apsa.

Bsaumopeiictsue 3apanoB. Todeunsie 3apsaabl. 3akoH Kyiona.

OnexTpuueckoe nojie. Ero aelicTBrue Ha 31€KTpUUECKUE 3apsIbl.

Hanpsok€HHocTs  snektpudeckoro mons. [IpoOHbiit  3apsn.  JIMHUM  HanpsHKEHHOCTH
AneKTpuyeckoro nosist. OJHOPOIHOE IEKTPUUECKOE MOJIE.

IloTeHIMaTBHOCTD  AJIEKTPOCTATUYECKOrO TMOJA. Pa3HOCTh MOTEHIMANOB M HaIpsHKEHHUE.
[ToTrennmanpHass 3HEpPrus 3apsia B DJIEKTPOCTATHYECKOM ITosie. lloTeHmman 3JIeKTpOoCTaTHYecKOro
nojisi. CBsi3b HaNPsDKEHHOCTH TOJSL U PAa3HOCTU MOTEHLHUANIOB JUIS AJIEKTPOCTATUYECKOTO MO (Kak
OJIHOPOJ/IHOTO, TaK U HEOJTHOPOJHOTO).

[TpyHIMI Cynepno3uLUK dJIEKTPUUECKUX MOTIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHON cdepbl. Ilome paBHOMEpPHO
3apspKEHHOro Mo 00béMy mapa. [lone paBHOMEpHO 3apskeHHON OecKOHeuHOU IutockocTd. KapTuHbl
JIMHUI HaNpsHKEHHOCTH 3THUX MOJIEH U SKBUMOTEHIIMATIBHBIX TOBEPXHOCTEH.

IIpoBOAHMKY B 3JIEKTPOCTaTUYECKOM I10JIE. Y CIIOBHE PABHOBECHS 3apPsII0B.

JIMDIEKTPUKH B 3JIEKTPOCTATHYECKOM I0JI€E. J[ManeKkTpudeckas MpOHUIIaEMOCTh BEIIECTBA.

Konznencarop. OneKTpoEMKOCTh KOHIEHCATOpA. DJIEKTPOEMKOCTD IJIIOCKOT0 KOHIEHCATOpa.

[TapamnensHOE coeqnHeHne KOHIeHcaTopoB. [locaenoBarenbHOE COEIMHEHNE KOHIEHCATOPOB.

OHeprus 3apsKEHHOI0 KOHAEHCAaTOopa.

JIBr>KeHUE 3apsKEHHOW YaCTHUIIBI B OJTHOPOJIHOM JJIEKTPUUECKOM TIOJIE.

TexHnueckue ycTpocTBa M TEXHOJOTMUECKHE MPOILECCHI: 3JIEKTPOCKON, 3IIEKTPOMETP,
ANEKTPOCTaTUYECKAsl  3allliTa, 3a3eMJIEHUE  JJIEKTPONpUOOpOB,  KOHAEHCATOpBI, TEHEPaTOp
Ban ne I'paacda.



Hemoncmpayuu.

Y CTpOoUCTBO U IPUHIUIT ACUCTBUS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogens snekTpocTatudeckoro reueparopa (Ban ne I'paada).

[IpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

OneKTpocTaTuYecKas 3aluTa.

YCTpoicTBO U IEUCTBHE KOHAEHCATOPA ITOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCATOpa OT IUIOIIAAW IUIACTHH, PAcCTOSHUSA
MEXy HUMH U JU3JIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus MEeKTPUYECKOTO MOJIS 3apSyKEHHOT0 KOHIEHCATOPA.

3apska u pa3psKka KOHIEHCATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

OneHka cuil B3aMMOJEHCTBHS 3apsKEHHBIX Tell.

HaOntoneHue mnpeBpalieHuss 3HEPruM 3apsHDKEHHOrO KOHJIEHCATOpa B SHEPrHI0 M3IY4eHUs
CBETOJUO/IA.

W3ydyeHne npoTekaHus TOKa B LIENIH, COAEPIKaIIeH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHLMAJIOB (HANpPSDKEHUsS) MPU IMOCIEN0BATEIbHOM COEIMHEHUU
KOH/ICHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. ITocmosannwlit 3neKmpuvecKuil Mmox.

Cuia Toka. ITocTOAHHBIN TOK.

VYcnoBus CyliecTBOBaHUS MOCTOSHHOIO 3JIEKTpUdYeckoro Toka. Mcrounuku toka. Hanpspkenue
Uu3dJIC E.

3akon Oma a1 y4acTKa Lenu.

DNEKTPUUECKOE COINPOTUBIEHUE. 3aBUCUMOCTb CONPOTUBIIEHUSI OJHOPOJHOTO NPOBOJHUKA OT
€ro JJIMHBI U TUIOIIAJH MOIIEPEYHOr0 CEYEHUs. Y JEIbHOE COIIPOTUBIICHUE BELIECTBA.

[locnenoBarenbHOe, MapaiebHOE, CMEUIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKTpuueckux nene. Ilpasuna Kupxrodga.

Pabota snexrpudeckoro Toka. 3akon Jxoynsi—JIeHma.

MOIHOCTb 3JEKTPUYECKOT0 TOKA. TemnoBast MOLUTHOCTD, BbLIEISIEMAst HA PE3UCTOPE.

O/1C u BHYTpEHHEE COINpPOTHBIEHHE HCTOYHHMKA TOKa. 3akoH Oma JUIsl MOJIHOM (3aMKHYTOH)
NEKTPUYECKON Lienu. MOIIHOCTh HCTOYHMKA TOKa. KOpoTkoe 3aMbIkaHue.

Konzaencarop B 1ienu NoCTOSIHHOTO TOKa.

TexHnuyeckue ycTpoHCTBa M TEXHOJIOTMUYECKHE IPOLIECCHI: aMIIEPMETP, BOJBTMETP, PEOCTAT,
CUETYMK DJIEKTPUUYECKON IHEPIHH.

Jemoncmpayuu.

W3mepenue cuibl TOKa U HANIPSIKEHMUSL.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT HAIIPSDKEHUS 1L PE3UCTOPA, JIaMITbl HaKaIUBaHUs U
CBETOUO/IA.

3aBUCUMOCTb  CONPOTUBIEHUS LMIWHAPUYECKMX IPOBOJAHMKOB OT JUIMHBI, IUIOLIAAU
MONIEPEYHOr0 CEUYEHHUsI U MaTepuaa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIPOTHBIIEHNUS IIPH ITOCTOSIHHOM HAIIPSKEHUH.

IIpsamoe wusmepenne OJIC. KopoTkoe 3aMbIKaHUE TajlbBaHUYECKOTO DJJIEMEHTAa U OICHKA
BHYTPEHHET0 COIPOTUBIICHUS.

Crioco0bl coeTuHeHNs: UICTOYHUKOB ToKa, DJ[C Garapeid.

HccnenoBanne pazHOCTH MOTEHIUAIOB MEXIY IOJIOCAMU HMCTOYHHMKA TOKa OT CHJIBI TOKa B
LENH.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKmuKym.

HccnenoBanne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBICHHS IPOBOTHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIS JIaMIIbl HaKaJuBaHUSL.



YBenuueHue mpeena u3MepeHus amrnepMmerpa (BOJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEeHHETO COMPOTUBIICHUS HCTOYHUKA TOKA.

Uccnenosanue 3aBucumoct DJIC raabBaHMYECKOrO SJEMEHTa OT BPEMEHHM MPH KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pazHOCTH MOTEHIUAIOB MEXIY IMOJIIOCAMU HMCTOYHHMKA TOKA OT CHJIBI TOKa B
LENH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunwix cpeoax.

DneKTpuueckas MPOBOJUMOCTh Pa3IMYHBIX BELIECTB. DJIEKTPOHHAs MPOBOJUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD CONPOTHUBIIEHUS] METAJIJIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITY4YKOB.

[MonynpoBonuuku. CoOCTBEHHASA M PUMECHAS TPOBOIUMOCTH MOIYIPOBOIHUKOB. CBOMCTBA P—
n-nepexona. [loaynpoBoJHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUM TOK B AJIEKTPOIUTAX. DICKTPOIUTHUECKAsT AUCCOLUUALINS. DIECKTPOIU3. 3aKOHbI
Dapazest U1 SJIEKTPOIH3A.

OnexTpuueckuid TOK B razax. CaMoCTOATENbHBIH U HECAMOCTOATEIbHBIM paspsi. Paznuunbie
THUIIBI CAMOCTOSTENIBHOTO pa3psana. Momnuus. [1na3ma.

TexHuyeckue ycTpolcTBa M MPAKTHUUECKOE MPUMEHEHUE: ra3opa3psaHble JaMIlbl, SIEKTPOHHO-
nydeBas TpyOKa, WOIYIMPOBOIHUKOBBIE NPUOOPHI: IHOA, TPAH3UCTOP, (OTOAMON, CBETOAHMOM,
rajibBaHuKa, papuHUPOBAHUE MEJU, BHIILJIABKA ATFOMUHUS, SJICKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBHCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbl anekTpoau3a apazes.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

CpaBHeHUE POBOIMMOCTH METAIIJIOB U MOJIYIPOBOJIHUKOB.

OAHOCTOPOHHSISI MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomel, npaAKMUKym.

Hao0rotenue amektposusa.

N3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONTPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOJIIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Pu3nyecKUuil MPaKTHKYM.

CriocoObl nM3MepeHuss (U3MYECKUX BEJIMYMH C MCIOJIb30BAHUEM AHAJIOTOBBIX M LHU(POBBIX
MU3MEPUTENIbHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTYUKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCUTEIbHbBIE
MOTPEUIHOCTH U3MepeHuil pusnueckux BenuyuH. OLeHKa rpaHuIl HOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUN, HCCIECIOBAHUN 3aBHCHUMOCTEH (DU3UYECKUX BEIIMYHH,
IpOBEpKa MpPEJUIOKEHHBIX TUHoTe3 (BBIOOp M3 paboT, OMMCAHHBIX B TEMAaTHMYECKHX pa3lenax
«YYeHHUECKHUI IKCTIEPUMEHT, 1a00paTOpHbIE pabOThI, TPAKTHUKYM)).

MesknpeamMeTHbie CBA3H.

N3yuyenne kypca ¢usuku yriayOnéHHoro ypoBHs B 10 Kilacce OCYIIECTBISETCS C Y4ETOM
COJIep KaTENbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMHu MaTeMaTHKH, OMOJIOrMH, XUMHH, Treorpadguu u
TEXHOJIOTUH.

MesicnpeOmemmuvle  noHaAmMuUsA,  C6A3GHHBIE C  UYUEHUEM  MEMOO008  HAYYHO20
no3HanuA: sIBICHUE, HAYYHBIN (akT, TUIIOTe3a, pU3ndecKkas BeIMYMHA, 3aKOH, TEOpusl, HaOII0AeHHE,
JKCIIEPUMEHT, MOJCIUPOBAHUE, MOJEIb, HU3MEPEHHE, IMOIPEHIHOCTH H3MEPEHHH, H3MEPUTEIbHBIE
npubopsl, udpoBas 1adbopaTopusl.

Mamemamuka: penieHne cucteMbl ypaBHeHuH. JIuneitnas ¢ynkuus, napadomna, runepbona, ux
rpaduku M cBoiicTBa. TpuroHomerpuueckue (YHKIUHU: CHUHYC, KOCHHYC, TaHT€HC, KOTAaHIE€HC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOKIAECTBO. BEKTOPBI M MX NMPOEKLMH HAa OCH KOOPAMHAT, CIOKEHUE
BEKTOPOB.



Buonozua: mexanuuyeckoe IBUKEHHUE B )KUBOM npupoje, tuddysus, ocMoc, TEMI000MeH KUBBIX
OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYXKAroIIeH Cpelbl, yTUiIn3anus OMOoOpPraHu4YecKoro TOIUIMBA
IUIS BBIPAOOTKHU «TETIJIOBOW» M 3JIEKTPOIHEPT U, TOBEPXHOCTHOE HATSXKEHUE U KalUJUIAPHBIE SBIICHUS
B IIPUPOJIE, DIICKTPUUECKUE SIBICHUS B )KUBOU IIPUPOJE.

Xumusa: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsE Macca, MOJyYEHUE HAHOMATEPHUalOB, TEIUIOBBIE CBOMCTBA TBEPHABIX TEJ, JKUAKOCTEH H
ra3oB, XUJKUE KPUCTAJUIbl, 3JIEKTPUUECKUE CBOMCTBA METAJUIOB, HJIEKTPOJIUTHUYECKAs IUCCOLUALUSA,
raJIbBaHUKa, dJIEKTPOHHAs! MUKPOCKOIIUSI.

TI'eozpaghusa: BnaxxHOCTH BO3/yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodpa3oBaHue ABUKEHUHM C HCIOJIb30BAHUEM MEXAHHU3MOB, YYET CYXOro Hu
KHUJKOTO TPEHHUS B TEXHUKE, CTATHUECKUE KOHCTPYKUUHU (KPOHILITEHH, pemérdyarblie KOHCTPYKIIUH),
HCII0JIb30BaHNE 3aKOHOB COXPAHEHUS MEXAHUKHU B TEXHUKE (TMPOCKOII, BOJOMET U APYTUeE), IBUraTEIb
BHYTPEHHEIr0 CropaHusi, napoBas TypOHWHA, OBITOBOM XOJOAWJIBHHUK, KOHIUIIMOHEP, TEXHOJOTUU
MOJIydCHHA COBPCMCHHBIX MATCpuajioB, B TOM 4YHCIIC HAHOMATCPHAIIOB, W HAHOTCXHOJIOIUH,
ANEKTPOCTaTUYECKAsh  3alluTa,  3a3eMJICHHE  JJIEKTPONpUOOpOB,  ra3opaspsiiHble  JIAMIIBL,
IMMOJIYITPOBOAHUKOBBIC HpI/I60pBI, raJJbBaHHKa.

11 KJIACC

Pasnen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3anmoneiicTBre MOCTOSHHBIX MAarHUTOB M MPOBOAHUKOB C TOKOM. MarHutHoe moJjie. Bekrop
MarHuTHOM UHAYKUMH. [[puHIMI cynepno3uiuy MarHuTHBIX 1osiei. JIMHuM MarHuTHOM MHTYKLIUH.

MarnuTtHoe 1oJie POBOJAHKUKA C TOKOM (MPSMOT0 MPOBOJAHUKA, KATYIIKH U KPYrOBOTO BHUTKA).
OnbIT Dpcrena.

Cunia Amriepa, e€ HanpaBJIEHUE U MOIYJIb.

Cuna JlopeHua, e€ HampaBiieHHE W MOAYNb. [[BUKE€HUE 3apsyKEeHHOM YacTHIbl B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cumnsl JlopeHiia.

MarnuTHoe nojue B Beuiectse. PeppoMarHeTUKy, napa- U 1naMarHeTUKH.

TexHuueckue ycTporucTBa U TEXHOJIOTMYECKUE MPOLECCHI: PUMEHEHHUE MMOCTOSHHBIX MAarHUTOB,
ANEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, OJEKTPOABUTATENh SKOOM, YCKOPHUTENTH JIIEeMEHTapHBIX
YaCTHII.

Jemoncmpayuu.

Kaptuna nuHu# WHIYKIIUM MArHUTHOTO TOJISl TIOJIOCOBOTO M TMOJKOBOOOPA3HOTO MOCTOSHHBIX
MarHuTOB.

Kaptuna nuHUI MarHUTHOM WHIYKIMU MOJA JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOIO
KOJIBLIEBOT'O MPOBOJAHMKA, KATYIIKU C TOKOM.

B3anmMozeicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

Habmroienne ABM>KEHUS My4YKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMI neHCTBUS 3IEKTPOU3ZMEPUTENIBHOTIO IPUOOpPa MAarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopusvie padbomot, npaKMUKym.

HccnenoBanne MarHUTHOTO TOJISI TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONUCTB (heppOMarHeTHKOB.

Hccnenoanue nericTBUs MOCTOSHHOTO MAarHATA HA PAMKY C TOKOM.

N3mepenue cuiibl Amnepa.

N3ydenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenre MarHUTHOM MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIbI AMITepa.

Tema 5. InekmpomazHumuan uHOYKuus.
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SBnenne snekTpoMarHUTHOM WHAYKHUU. [loTok BekTopa wmarHuTHOM wuHAYKIuH. O/C
MHAYKIMU. 3aKOH 3JIeKTpoMarHUTHOM uHAykuuu @apanes. BuxpeBoe asnekrpuueckoe mnose. Toku
dyko.

OJC uHayKIMHY B IPOBOAHUKE, IBUKYILIEMCS B OJTHOPOJJHOM MAarHUTHOM II0JI€.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karymka MHAYKTMBHOCTM B LENHM  IIOCTOSHHOIO TOKa. SIBieHue
camouHaykiuu. 9JIC caMOUHAYKIIUH.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DNeKTpOMarHuTHOE I0JIE.

TexHudeckue ycTpoMCTBA M TEXHOJOTMYECKHME MPOLIECCHl: WHIAYKIMOHHAS I1€4Yb, COJCHOWI,
3alMTA OT JIEKTPU3ALUH TEJI IPU ABUKEHUU B MArHUTHOM I10J1€ 3€MJIN.

Jemoncmpayuu.

Habmroienue siBiaeHust 3J1€KTPOMarHUTHOM MHYKIUH.

Uccnenosanue 3apucumoct 1C MHAYKIIUU OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MOTOKA.

[IpaBuio Jlenna.

[Tagenre MarauTa B allOMUHUEBOM (MeIHOM) TpyOe.

SIBneHne CaMOMHAYKIUU.

Uccnenosanue 3aBucumoct I1C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHMSI CUJIbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue sBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Ornpezenenne UHIYKIMA BUXPEBOTO MATHUTHOTO TIOJIS.

HccnenoBanue siBIE€HUS CAMOMHIYKIUU.

COopka MoieNIv AIEKTPOMArHUTHOT'O TeHEpaTopa.

Pa3pen 5. Koj1ie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Komnebarensuas cucrema. CBoOOAHEIE KOJIEOAHUS.

lapmonunueckue konebanusa. KuHemaTudyeckoe M AMHAMUYECKOE OMHCAHUE. DHEPTreTUYECKOe
onucaHue (3aKOH COXpaHEHUS MEXaHWYeCKOW »SHepruu). BbIBOI IWHAMUYECKOrO OIMUCAHUS
rapMOHUYECKHUX KOJICOaHUM U3 UX IHEPTreTUYECKOTO U KUHEMATHYE€CKOTO OMMCAHMS.

Amrmntyna u ¢asa kosneOanuil. CBsi3p aMIUIMTYABI KOJEOAHUN HUCXOJHOW BEJIUYUHBI C
aMIUIUTYy1aMU Kosie0aHui €€ CKOPOCTU U YCKOPEHUSI.

Ileprog u wactota konebanuii. Ilepron ManbiX CBOOOAHBIX KONEOAHUN MATEMATHYECKOTO
MasTHHKA. [lepro1 cBOOOIHBIX KOJIe0aHU TTPYKUHHOTO MasITHHKA.

[Tonstne o 3aryxawomux konebaHusx. BoiHykaeHHble Konebanus. Pezonanc. Pe3onancHas
KpuBas. BausiHue 3aTyxaHusi Ha BUJl pe30HAHCHOW KpUBOil. ABTOKOI€0aHus.

TexHuueckue yCTpOICTBA M TEXHOJOTMYECKHE TPOLECChl: METPOHOM, Yachl, Kaueiw,
MY3bIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck KoJaebaTeTbHOTO TBUKEHUS.

Habmoienne He3aBUCHMOCTH TIepHO/Ia MaJbIX KOJIeOaHHi rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanmne 3aryxarolmux KojieOaHMM M 3aBHCHMOCTH NEpHOAa CBOOOJIHBIX KOJEOaHWH OT
CONPOTHUBIICHUS.

UccnenoBanme kojeOaHuMi Tpy3a Ha MACCUBHOM TMpYyKMHE C ILenbio  (QOpMHUpOBaHUS
MpeJICTaBICHH 00 UaeaIbHON MOJIENH MIPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEHHsI SHEPTUHU IIPU KoIeOaHUsIX rpy3a Ha MpYyKUHE.

HccnenoBanue BBIHYKIEHHBIX KOJIEOAHHIA.

Ha6mronenue pezonanca.

Yuenuueckuii skcnepumenm, nabopamopnsvie padbomot, nPAKMUKym.

N3mepenne nepruoa cBOOOTHBIX KOJIEOAHUI HUTSHOTO M TIPY>KUHHOTO MasiTHUKOB.

N3ydeHne 3aK0HOB ABMKCHUS Tela B X0J1¢ KOJIeOaHH Ha yIIPyroM MoABecCe.

N3yuenne nBMKEHNS HUTSHOTO MasITHUKA.

[Ipeobpa3oBaHue YHEPTUH B MPY>KUHHOM MAasSITHUKE.
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HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOMINX KoieOaHuil.

HccnenoBanue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. Dnexmpomaznummnoie Koaredanus.

Konebarenbubiit  koHTYp. CBOOOIHBIE SIEKTPOMArHUTHBIE KOJICOAHHWS B  HJCATBHOM
KojebaTenbHOM KoHType. @Dopmyna Tomcona. CBsi3p aMIUIMTYABl 3apsga KOHAEHcaTopa ¢
aMIUIMTYI0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHHS SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromme 3JeKTPOMarHuTHbIE KoeOanus. BeIHyKIeHHbIE JIEKTPOMAarHUTHBIE KOJIeOaHMsI.

[Tepemennbiii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJHOE W JICMCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HANPSDKEHUS TP Pa3InyHON pOpMe 3aBUCUMOCTH IIEPEMEHHOT0 TOKA OT BPEMEHHU.

CuHycouganbHblil nepeMeHHbId TOK. Pe3ucTop, KOHAEHCAaTOp M KaTyllka HHIYKTUBHOCTH B
LIENU CUHYCOUJIAIbHOI'O IEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe3oHaHC HanpshKeHUH.

Wneanvubiii  Tpancdopmarop. IlpomsBoactBo, mnepegauya u  moTpedlieHHWE SIEKTPHUUECKON
SHEPIrUHu.

DKOJIOTHYECKHE PUCKH TpPU MPOU3BOJCTBE AJIeKTpodHepruu. KynbTypa wHCnonb30BaHUS
AJIEKTPO3HEPTUHU B [TOBCEIHEBHOM JKU3HH.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKHE MPOLIECCHI: IEKTPUUECKU 3BOHOK, T'€HEpaTop
MEPEMEHHOT0 TOKa, JIMHUU AJIEKTporepeaay.

Jemoncmpayuu.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCUMOCTb 4aCTOThI CBOOOIHBIX KOJEOaHUN OT UHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOaHUH.

['eneparop HE3aTyXarOMKX 3JIEKTPOMAarHUTHBIX KOJICOaAHHIA.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BrIHyXIeHHBIE CHHYCOHIATbHBIE KOJICOaHMUS.

Pesucrop, karyiika HHIYKTUBHOCTU U KOHJICGHCATOP B IIEMH IEPEMEHHOT0 TOKA.

Pe3onanc mnpu mocnenoBaTelbHOM COEIMHEHUM PE3UCTOPA, KATYIIKM HMHIYKTUBHOCTU U
KOHJICHCATOpA.

VYCTpoiCTBO U MPUHITUIT ACHCTBUSA TpaHchopMaTopa.

Monenb TUHUY 3IIEKTPOIIepeIadH.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3zyuenue tpanchopmaropa.

HccnenoBanne mNepeMEHHOT0 TOKa 4epe3 I0CIIeNOBATEeIbHO COEAUHEHHBIE KOHIEHCATOD,
KaTyIIKy U PE3UCTOP.

HabutoieHne 351eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH NEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMacHUMHbBLE G0JIHDL.

MexaHuyeckue BOJHBI, YCIOBUSI UX pacnpocTpaHeHus. [lomepeuHble W MPOAONbHBIE BOJIHBI.
[lepron, ckopocTh pacrpocTpaHEeHUs W AJuHA BOJHBL. CBOMCTBA MEXaHMYECKHX BOJIH: OTPa)KEHHE,
npejaoMieHue, nHTephepeHus 1 Audpaxius.

3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHNE OKPYKAOLIEH CPENbI.

DONEeKTPOMarHUTHHIE BOJIHBI. YCIOBHUS M3JIy4YEHHUS JJIEKTPOMArHUTHBIX BOJH. B3aumnHas
OpHUEHTALMSI BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH: OTpakKeHUE, NMPETOMIICHHE, MOJspu3alus, nHTepdepeHus
U 1udpaxius.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTpOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paIuOCBS3U U TeNEeBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnueckue ycTpoiicTBa M NPaKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHBIE NHCTPYMEHTHI, pajaap,
paauonpuéMHUK, TeJEBU30p, aHTeHHa, TenedoH, CBY-neub, yiabTpa3ByKoBasi AMarHOCTUKA B TEXHUKE
U MEIMLIMHE.
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Hemoncmpayuu.

OO6pa3zoBaHue 1 pacrpoCTpaHEHHUE TONIEPEUHBIX U MPOOTIBHBIX BOJIH.

KoneOmromieecs Teno Kak HCTOUHUK 3BYyKa.

3aBUCUMOCTD JJIMHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

Habmoienue orpakeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne uatephepeHnnu U AuPpakind MEXaHHIECKUX BOJTH.

AKYCTHYECKUH PE30HAaHC.

CBoiicTBa yabTpa3ByKa U €ro IPpUMEHEHHUE.

Habuntoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHHiA.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, IPEIOMIICHHE, IOJIApU3aLus,
mudpakus, nHTepdepeHIus.

Oo6HapyxeHnue HHPPAKPACHOTO U YIbTPAPUOIECTOBOTO U3TYUCHHIA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMuUKym.

N3ydeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHuUsl 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonuHeliHOe pacnpocTpaHeHUWe cBeTa B oOaHOpoAHOM cpene. Jlyu cBera. ToueuHblit
HMCTOYHMK CBETA.

Otpaxenue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300paXkeHr B TIJIOCKOM 3€pKalie.
Cdepuueckue 3epkana.

[Ipenomnenue cBera. 3akOoHBI MPETOMIICHHUS CBETa. AOCOJIOTHBIM TMOKa3aTeNlb MPEIOMIICHUS.
OTHOCUTENBHBINA TIOKa3aTeNnb npenomiaeHus. [ocTOSHCTBO YacTOThI CBE€TAa U COOTHOIIEHUE JUIMH BOJIH
IIPU NIEPEX0/I€ MOHOXPOMATHUECKOIO CBETA Yepe3 IpaHuIly pasjiesa IByX ONTHUYECKUX CPEl.

Xon nyueit B nmpusme. Jucnepcust ceera. CioxKHBIHM cocTaB Oenoro cBeta. L[Ber.

[TonHoe BHyTpeHHEee oTpakeHue. IIpenenbHblil yroi OJIHOTO BHYTPEHHETO OTPAKEHHUS.

Cobuparone U pacceuBaronue TuH3b. ToHkas nuH3a. DOKYCHOE PACCTOSIHHE M ONTHYECKas
CHJIa TOHKOW JMH3BL. 3aBHCUMOCTH (POKYCHOTO PACCTOSIHHS TOHKOW CQEepUYecKoil JHMH3BI OT eé
T€OMETPUU U OTHOCUTEIILHOTO MTOKAa3aTelIs PEIOMIICHHUS.

@opMyIia TOHKOU JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M1.

Xona nyda, NpOUIEALIEr0 JIMH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ IVIABHOM ONTHUYECKOH OCH.
[TocTpoenne n300pakeHuit TOYKHU u OTpe3Ka IPSAMOi B coOuparoImux
Y PacCeMBAIOIINX JMH3aX U UX CUCTEMAX.

OnTuueckue nmpudopsl. Paspemaromiast cnocoOHoCTh. ['11a3 Kak onTudeckas cucrema.

[Ipenenbr IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

Bonnoras ontuka. Uutepdepenius cBera. KorepeHTHbIe UCTOYHUKH. Y CIOBHS HAOIIOICHUS
MaKCUMyMOB U MHHHMYMOB B MHTep()EpPEHIIMOHHOW KapTHHE OT JABYX KOTEPEHTHBIX HCTOYHHKOB.
[Ipumeps! Ki1accuYecKUX NHTEPPEPEHIMOHHBIX CXEM.

Hudpakius ceera. [udpakimonHas permérka. YcClIoBUe HAOMIOACHUS TIaBHBIX MaKCUMYMOB
IIpU MaJJ€HUH MOHOXPOMAaTHYECKOr0 CBEeTa Ha TU(PAKLMOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHnuyeckue ycTpoicTBa U TEXHOJOTHYECKHE TPOLECCHI: OUKH, JIyIa, IEpUCKOIl, (hoToammnapar,
MHUKPOCKOTI, IPOEKIIMOHHBIN anmapat, MPOCBETICHUE ONTUKU, BOJOKOHHAS ONTHKA, JU(PPAKIIMOHHAS
pemeéTka.

Jemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue nNpenomMiIeHNs CBETA.

Habntoienne noaHoro BHyTpEeHHEro oTpakeHus. Mojieiab CBETOBO/A.

HccnenoBanue xoa CBETOBBIX MyYKOB Yepe3 IIOCKONAPAIIEIbHYIO TUIACTUHY U TPU3MY.

HccnenoBanue cBONCTB N300paKeHH B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIA.

Hab6mronenue nnrepdepeHimu ceera.

HaOmroieHre BETOB TOHKUX IUIEHOK.
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Hab6monenue qudpakiuum cBera.

N3yuenne quQpakinOHHON PEIIETKH.

Ha6monenue audpakiinOHHOTO CIIEKTpa.

HaGmonenue aucnepcuu cBera.

HaGntoneHnue nomnsipuzanuu cBeta.

[IpumeHneHue noIpoOUI0B JIUIsl U3yUEHUSI MEXaHUYECKUX HAIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

N3mepenue nokasarens nIpeaoMIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO paCCTOSIHMSL OT BELIECTBA (Ha MPUMEPE KUAKHUX JIMH3).

W3mepenne pOKyCHOTO pacCTOSTHHSI PACCEUBAIOIINX JIMH3.

[Tomyyenue n300pakeHHs B CUCTEME U3 MJIOCKOTO 3epKajia U JIMH3BI.

[Tony4yenue n300pakeHNs B CHCTEME U3 JBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Habmronenune nudpakuuu, nHTEpHEepeHInn 1 MOISPU3aLU CBETA.

W3ydeHnne nossipu3anuy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3yuenne naTepepeHIny Ja3epHOro U3TYYeHUS Ha ABYX LIETAX.

Habmtonenue nucnepcum.

Habntonenue u nccienoBanue JUPpakLHOHHOTO CIEKTPa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[TonmyyeHue cniekTpa U3JIy4eHHs CBETOJMOA IPU HOMOIIM AU(PPAKIIMOHHOMN PeIETKY.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH.

I'paHunel DPUMEHMMOCTH KJIACCMYECKOM MexaHukd. llocTynaTel cnenuanbHOM — Teopun
OTHOCHUTEJIbHOCTH.

IIpocTpancTBeHHO-BpeMeHHOW uHTepBail. [IpeoOpazoBanust JlopeHua. YcinoBue NpUUMHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALICHUE JUIUHBI.

OHeprus U UMILYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C 3HEPTUEl U UMITYJIbCOM PEJISATUBUCTCKOM YaCTHUIIbl. DHEPTHUs OKOSL.

TexHnueckue ycTpoWcTBa M TEXHOJIOIMYECKHE IPOLIECCHI: CIYTHUKOBBIE IPUEMHUKM,
YCKOPUTENH 3apsyKEHHBIX YaCTHLL.

Y4yeHnueckuil 3KCIeprUMEHT, 1a00paTOpHble pabOThl, IPAKTUKYM.

OmnpeneneHre HMMITyJIbca WU SHEPIUU PENATUBUCTCKMX dvacTHll (1o ¢oTorpadusM TpeKkoB
3apsDKEHHBIX YacTUI] B MArHUTHOM TIOJIE).

Paznen 7. KBanroBas ¢usuka.

Tema 1. Kopnyckynapno-601noeoit oyanusm.

PaBHOBecHOE TeruiOBOe M3MyueHHE (M3TydeHHE a0CONIOTHO YEPHOTO Telna). 3aKOH CMEIIECHUS
Buna. I'nnoresa Ilnanka o kBaHTax.

@®OTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

®otordpdext. Onbitel A. I'. CrosneroBa. 3akoHbl (poTorPdexTa. YpaBHeHHe DiHIITENHHA A
dbotorddekra. «KpacHas rpanuna» Gorordpdexra.

JlaBneHue cBera (B YaCTHOCTH, JIaBJICHHWE CBETa Ha aOCOJIIOTHO MOIVIOMIAIOIIYIO U a0COIIOTHO
oTpaxaroiyto nosepxHocts). OnbiThl I1. H. JIeOenena.

BonnoBsle cBoiicTBa yactui. Bomusl ne bpoitns. J[nuna Boansl 1e bpoitis u pasmeps! obsiactu
JIOKaJIM3alMK ABIOKYILIEeWcs dacTuipl. KopryckynsspHO-BOTHOBOM nyanu3M. [ludpaxius 37eKTpoHOB
Ha KpUCTAJUIAX.

Crneunduka n3mepenuit B Mukpomupe. CooTHoueHust HeonpeneiaéHHocteit ['eiizendepra.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE MPOLECCHl: CHEKTPOMETP, (HOTODIEMEHT,
($boTOaTUNK, TYHHEIBHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOAHO/I.

Jemoncmpayuu.

®dotor(hPeKT Ha YCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro ¢porodddexra.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TIOTYITPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroauon.
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Connevnas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Wccnenoanue goropesucropa.

N3mepenue nocrostaaol [lnanka Ha ocHOBe uccnenoBanus Gpotodrddexra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YE€PE3 CBETOAUO/ OT HAIPSHKECHMUS.

Tema 2. @uzuka amoma.

OnbIThI 110 UCCIIEAOBAHUIO cTpoeHus aToMa. [inanerapuas moaens atoma Pesepdopna.

[Tocrynarer bopa. M3nyuenue u mornomenrne (OTOHOB IPU MEPEX0JIe aTOMa C OJHOTO YPOBHS
SHEPIrUU Ha JIPYTOM.

Bunel criektpoB. CiekTp ypoBHEHN 3HEpruu aToMa BOA0poa.

CnoHTaHHOE U BBIHYKIEHHOE U3JIy4eHue cBera. Jlazep.

TexHuueckue  ycTpOMCTBA UM TEXHOJOTMYECKHE  IIPOLIECCHI:  CIEKTPAIBHBIA  aHAJIN3
(criekTpocKo), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mopaenb onbiTa Pezepdopna.

Habnronenue nuHeHyaTbIX CIIEKTPOB.

VYeTpoicTBO U IEHCTBHE CYETUNKA HOHU3ZUPYIOIINX YaCTHULL.

OrnpeneneHne JIMHBI BOJIHBI JJA3€PHOTO U3JIYUYECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Hab6mronenue nuHeHyaToro CriekTpa.

HccnenoBanue cnekrpa pa3peXEHHOTO aTOMapHOro0 BOJOPOJAa M H3MEPEHHME IIOCTOSHHOMU
PunGepra.

Tema 3. Duszuka amommno20 A0pa u 31eMeHMAPHLIX YACHUY.

Hyxnonnas moxens sigpa [eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4YHCIIO sifpa.
N3oTomsI.

PamuoaktuBHOCTh. Anbda-pacman. DJIEKTPOHHBIM M TMO3UTPOHHBIM OeTa-pacman. [‘amma-
U3JIy4CHHE.

3aKOH paJuOAaKTUBHOrO pacmnana. PaaumoakTuBHble u30TONBI B mpupoxae. (CBoiicTBa
MOHU3HPYIOUIETO M3IIyueHUs. BiusHue painoakTHBHOCTH Ha XKUBBIE OpraHU3Mbl. EcTecTBeHHBINH (OH
n3nydenus. Jlozumerpus.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegekT macchl sapa.

Snepusle peakuuu. JleneHue M cunte3 saep. SAnepHele peaktopbl. [Ipobiemsl ympasiseMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTMYECKUE aCIEKThl Pa3BUTHUS SAEPHON SHEPTreTHKU.

Mertoapbl perucTpauuy U UCCIEI0BAHMS JIEMEHTAPHBIX YACTHULI.

@yH/1aMEHTANIBHBIE B3aUMOACUCTBUA. baprnoHbl, Me30HBI W JenToHsl. IIpencraBienune o
CranpaptHoil Mmogenu. KBapk-rimrooHHas MOJIeNb aJpOHOB.

®usuka 3a npenenamu CrannaptHoi mojenu. TéMHas MaTepust U TEMHAs! SHEPTUSL.

EnuncTBO (hmznueckoil KapTUHBI MUpAa.

TexHudeckue yCTpOWCTBA M TEXHOJIOTMYECKHME IIPOLECCH: TO3MMETp, Kamepa BuibcoHa,
SJIEPHBIN peaKkTop, TEPMOSICPHBIN peakTop, aToMHasi 60MOa, MArHUTHO-PE30HAHCHAs! TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nadéopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue TpeKoB 4acTHIL (IO TOTOBBIM (hoTorpadusim).

WccnenoBanue paanoakTUBHOTO (hOHA C MCIIOJIB30BAaHUEM JI03UMETPA.

W3yuenue nmormnomieHus: 6eTa-4yacTUll aTFOMUHUEM.

Paspnen 8. DiieMeHTHI ACTPOHOMUH U ACTPOPU3MKH.

Oranel pa3BuUTHS acTpoHOMMHM. lIpHuKilagHOE M MUPOBO33PEHYECKOE 3HAYEHHE ACTPOHOMUMU.
[TpMeHUMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS IPUPOJIbI KOCMUYECKUX OOBEKTOB.

Metoael  acTpoHOMHUYECKMX — uccieqoBaHMi. COBpPEMEHHBIE  ONTHYECKHE  TEJECKOIBI,
pasvoTeNIeCKOIIbl, BHEATMOC(EepHasi aCTPOHOMHUSI.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, spKue 3BE31bI, TAHETHI, X BUAUMOE JBHKEHHE.

Conneynas cucrema.

Connue. Conneuynas aktuBHOCTb. McTounnk sneprun CosHua u 3BE3.
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3BE3/1bI, X OCHOBHBIE XapAKTEPUCTHKHU. JlMarpamma «CIEKTpaJbHBIA KJIACC — CBETUMOCTBY.
3BE31bI IIABHOW IIOCIENOBATEILHOCTUA. 3aBUCUMOCTL «MacCa — CBETHUMOCTB)» IS 3BE31 IJIaBHOH
MIOCJIEI0BAaTENbHOCTH.  BHyTpeHHee  crpoeHue  3BE3A. COBpEMEHHBIE  IPEACTABICHUS O
IIPOUCXOXACHNUHU U 3BoJoLnu CoslHLa U 3BE311. DTambl KU3HU 3BE3 .

Muneunbiii Ilyte — Hama [Namaktuka. Ilonoxkenne n neuxenue Connua B [Namaktuke. Tumbl
rajJlakTuk. PaguoranakTuky u kBa3zapel. YEpHBIE NBIPHI B A1pax rajlakTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ina. Paz6eranue ramaktuk. Teopus bosbimoro
B3pbIBA. PEIIMKTOBOE H3JIydeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus.

HaOmonenust 3BE3qHOrO0 HEeOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOXKEHUN JUISL ONpeNieleHHs] MOJO0XKEHUSI HEeOEeCHbIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro Moylapus U SpKue 3BE31bl.

Ha6mronenus B Teneckorn JIyHbI, TUIAHET, TYMaAaHHOCTEH M 3BE3THBIX CKOTUICHHIA.

Pu3n4ecKuil NPAKTHKYM.

CrnocoObl u3MepeHus: (U3MYECKUX BEIMYMH C HUCIOJIH30BAHUEM AaHAJIOTOBBIX M LU(PPOBBIX
M3MEPUTENIbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOIIOTHBIE U OTHOCHTEIbHBIC
MOTPEUIHOCTH U3MepeHuil pu3nueckux BennyrH. O1eHKa TpPaHHIl HOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUH, HCCIEIOBAHUN 3aBUCHUMOCTEH (M3MUECKUX BEITUYMH,
IIPOBEpPKA IMPEAJIOKEHHBIX TIMIOTe3 (BbIOOp M3 pPabOT, OMHMCAHHBIX B TEMATUYECKUX pasjienax
«YYeHHUECKH SKCTIEPUMEHT, 1a00paTOpHbIe PaOOThI, TPAKTHUKYM)).

O0o0maroniee noBTOpeHue.

O06o006menre U cucTeMaTu3alvs COAepkKaHHs pa3ienoB Kypca «Mexanukay, «MomekynspHas
¢u3nKa U TepMOAMHAMUKAY, «DIEKTpoANHAMUKay, «Konebanus u BONHBDY, «OCHOBBI CHEIHUATBHOM
TEOPUU OTHOCUTENBbHOCTUY, «KBaHTOBas pu3HKay, «DIEMEHThI ACTPOHOMUHU U aCTPOPUIUKI.

Ponb ¢u3uKu 1 acTpPOHOMHUU B SKOHOMHUYECKOW, TEXHOJIOTUICCKOM, COIUATBHOM M ATUYCCKOU
chepax NeATENbHOCTH YelOBEKa, pOJib U MECTO (PU3MKM U aCTPOHOMHHM B COBPEMEHHOW HAay4YHOMN
KapTHHE MUPA, 3HAUCHHE OMHMCATEILHON, CHCTEMAaTH3UPYIOIeH, O0BICHUTEIBHON U TPOTHOCTUIECKOM
byHKui ¢Guznyeckoil Teopuu, poib (pusMueckod Teopud B (DOPMHPOBAHHHM MPEACTABICHHUN O
¢u3nyeckoil KapTHMHE MHpa, MecTO (U3MYECKONM KapTUHBI MHpa B OOILIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEACTaBICHUHN O IPUPO/IE.

Me:xnpeamerHbie CBSI3H.

Wzyuenne kypca ¢u3uku yriayOonéHHoro ypoBHA B 11 Kiacce OCYIIECTBIISETCS € y4YETOM
COJIEpKaTEIIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMU MaT€MaTUKH, OMOJIOTUH, XUMUH, reorpaguu u
TEXHOJIOTUH.

Mesicnpeomemmnioie NOHAMUA, C6A3AHHbBIE c uzyuenuem Memoooe HayuHnozo
no3HanuA: SIBICHUE, HAYYHBIN (akT, TUIIOTe3a, Pu3ndeckas BeIWYNHA, 3aKOH, TEOPUs, HAOIIOACHHE,
SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJETIb, U3MEPEHHE, IMOTIPEHIHOCTH H3MEpPEHHH, H3MEepUTEIbHbIE
npubopsl, nudposas sadoparopusi.

Mamemamuka: penieHre CcUCTeMbl ypaBHeHUH. TpuroHomerpuyeckue QYHKIMHM: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOPBI N UX IMPOEKINU
Ha OCHU KOOPJIMHAT, ClI0’KeHHEe BeKTOpOB. [Ipon3BonHbie anemMenTapHbix GyHKIUH. [Ipu3naku nogolus
TPEYTOJILHUKOB, ONpe/IeTeHNE TUIOMAAN TUNIOCKUX GUryp U 00BbEMa Tell.

Buonozua: >nextpuueckue SIBICHUS B KUBOM MpUpoJe, KosieOaTeNbHbIe JBHKEHUS B JKMBOU
IPUPOZE, DKOJOTMYECKHUE PUCKH TIPU IPOU3BOJACTBE  IJNEKTPOIHEPTMM, DIIEKTPOMATHUTHOE
3arpsi3HEHUE OKPY’KaloLel Cpe/ibl, yIbTPa3ByKOBas IUarHOCTUKA B MEIUIIMHE, ONTHYECKHE SBJICHUS B
YKUBOU MPUPOIE.

Xumusa: CTpoeHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX TeJ, MEXaHU3MbI
00pa30BaHMs KPUCTATUIMIECKON PEIIETKU, CTICKTPATbHBIN aHAIH3.

T'eozpagpua: marHuTHbIE TONIOCAa 3€MJIM, 3aJIeKM MAarHUTHBIX pyA, (PoTochEMKa 3eMHOU
MOBEPXHOCTH, cercmorpad.
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Texnonozusa: npUMEHEHUE TMIOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHWTOB, 3JIEKTPOJIBUrATENb
SIlko0u, TeHepaTop IEpPeMEHHOro TOKa, HMHAYKIMOHHAs Teub, JMHUM DJEKTpolepenad,
AJIEKTPOJIBUTATENh, pajap, paauonpuéMHHUK, TeNeBH30p, aHTeHHa, Tenedon, CBY-meus,
YJIbBTpPAa3BYKOBasd JUArHOCTHKA B TCXHUKC, HpOCKHHOHHLIfI arrapar, BOJIOKOHHAas ONTHUKA, COJIHCYHAA
Oarapesi, CIIyTHUKOBBIC IPUEMHUKH, AJICPHAS SHEPIrEeTHKA U 9KOJIOTHUYECKHE aCIIEKThI €€ Pa3BUTHSI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

JIn4HOCTHBIE Ppe3yJabTaThl OCBOCHHUS YydeOHOro mnpenmera «®DuU3UKa» IOKHBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
NO3ULMEN JIMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpUEHTAlMi, MO3UTHUBHBIX BHYTPEHHHMX YOEKICHUH,
COOTBETCTBYIOLINX TPAJUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIECTBa, PAaCIIMPEHUE KUZHEHHOTO
OIbITa U OIbITA AEATENBHOCTH B IPOLIECCE PEalTMU3allud OCHOBHBIX HAIpaBJIEHUH BOCIUTATEIbHOM
JESTEeTbHOCTH, B TOM YHUCIIE B YACTHU:
rPa’kKAaHCKOr0 BOCIIMTAHUS:
c(OPMHPOBAHHOCTD TPAKAAHCKOHN MO3UIMKA 00YYArOIIErocsi Kak akKTHBHOTO U OTBETCTBEHHOTO 4JICHA
poccHiickoro o01ecTBa;

NPUHATHE TPATUIMOHHBIX O0IIEYETOBEYECKIX T'YMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO AEATENbHOCTh B MHTEPECAX I'Pa)JaHCKOro OOlIecTBa, y4acTBOBAThH B
caMOYIIpaBJIeHUH B 00pa30BaTEeIbHON OpraHU3aINH;

YMEHHUE B3aUMOJCHCTBOBaTh C COLMAIBHBIMU HMHCTUTYTaMH B COOTBETCTBMM C UX (YHKIMSIMU U
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM 1EATETbHOCTH.

NAaTPHOTHYECKOr0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTb POCCUNCKOM IpaX1aHCKON UIEHTHUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSM POCCHHCKHX YYEHBIX B
o0s1acTi (PU3MKK U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IOBE/ICHUS;

CIOCOOHOCTh OLEHHBATH CHUTYAllMI0 M TPUHUMATh OCO3HAHHBIC pEIICHHs, OPUEHTHUPYSICHh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOSHUE YCTOMYUBOTO OYAYIIETO.

3CTETHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (hU3UIECKOM
HayKe.

TPY/A0BOI0 BOCIIUTAHUA:

MHTEpEC K pa3lIuyHbIM cepaM NpodecCHOHATBPHONW JAEATENIbHOCTH, B TOM 4YHCJE CBA3aHHBIM C
¢u3MKOW W TEXHUKOM, YMEHHE COBepIlaTh OCO3HaHHBIM BbIOOp Oynymeld npodeccun u
peann30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHUIO U caMOOOpa30BaHUIO B 00JAaCTH (PU3MKU HA TMPOTSHKEHUN
BCEH JKU3HHU.

IKO0JIOTHYECKOT0 BOCTIMTAHUS:

Cc(OPMHPOBAHHOCTh HKOJOTMUECKONW KYJBTYphl, OCO3HAHHE TJI00ATBHOIO XapaKTepa SKOJIOTHYECKUX
poOem;

IUTAHUPOBAaHHE M OCYILIECTBIECHHE JACHCTBUI B OKpYXKaloLed cpeiae Ha OCHOBE 3HAHUA Lenel
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIpeHye omnbITa JeSTeTbHOCTH SKOJIOIMYECKON HalpaBIeHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUMN
o Gusuke.

LHEHHOCTH HAYYHOI'0 MO3HAHMS:

C(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  pPa3BHTHS
¢buznveckoil HayKku;

OCO3HaHHWE IIEHHOCTH HAyYHOW JIEATENFHOCTH, TOTOBHOCTH B TIpOlleCCe W3YYCHUS (PHU3HKH
OCYIIECTBISATH MPOEKTHYIO U UCCIIEIOBATEIbCKYIO JeSITeIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIBTATBI
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe 1eHCTBUS
Ba3oBble Jjoruyeckue 1eiicTBUA:
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CaMOCTOSITENIbHO (POPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOJIEMY, pacCCMAaTPHUBATh €€ BCECTOPOHHE;
ONPEIENATh UEIH IEATEIbHOCTH, 3a1aBaTh [MapaMeTPbl U KPUTEPUU UX JTOCTHKECHUS;

BBISIBIISATH 3AKOHOMEPHOCTH U IPOTHBOPEUHSI B paCCMaTPUBAEMBIX (DU3HUECKUX SBICHUSX;
pa3pabarhiBaTh IUIAH pEHICHHS NpoOJieMbl C Yy4€TOM aHalu3a HMMEIOIIMXCS MaTepHalbHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBAaTh COOTBETCTBUE pE3YyJbTAaTOB LEJSM, OLEHHUBATH
PHUCKHU NOCIEACTBUM NEATENBHOCTH;

KOOPJIMHHUPOBATh U BBINOJIHATH PabOTy B YCIOBHSIX PEalbHOTO, BUPTYaJIbHOTO U KOMOMHHUPOBAHHOIO
B3aHMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPoOIIeM.

Bba3oBble nccienoBareibckue 1eCTBUSA:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHSAMHI U MEeTO1aMU (PU3UYECKON HAYKH;

BJIaJIETh HAaBBIKAMH y4eOHO-MCCIIEOBATEIILCKOM M TPOEKTHOH JAeATENIbHOCTH B 00JacTu (DU3HKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJIOB pelieHus 3a7ad GU3nIecKoro
COJIepKaHusl, IPUMEHEHUIO PA3JINYHBIX METOA0B [IO3HAHMUS;

BJIQ/IETh BUJAMH JIEATEIHHOCTH TI0 MOJYUYEHUIO HOBOTO 3HAHMS, €M0 HHTEPIIPETALUU, IPE0OPa30BAHUIO
U MIPUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX CUTYyalUsX, B TOM YHCJIE IIPU CO3JaHUHU Y4E€OHBIX IIPOEKTOB B
obnacTu HU3UKY;

BBISIBJISITH IPUYMHHO-CJIEJICTBEHHBIE CBA3M M AaKTyaJlM3UpOBaTh 3ajJady, BBIIBUraTh TUIIOTE3y €€
peuieHusi, HaXOUTh apryMEHThI JJIs JI0Ka3aTelbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTpbl U
KpUTEPUHU PELLEHUS;

aHAIM3UPOBATh IMOJYYEHHbIE B XOJI€ PEUICHUs 3aJaud pe3yJbTaTbl, KPUTUUYECKHU OLIEHHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (HOPMYIHPOBATh COOCTBEHHBIE 33/Ia4 B 00Pa30BATEIbHON IEATEIHHOCTH, B TOM YHCIE MPU
U3Y4YEHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 00J1aCTh KU3HEEATEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE UJI€U, IIPEJUIaraTh OPUTHHAIbHbBIE MTOJXObl U PELICHMUS;

CTaBUTh MPOOJIEMBI U 3a]auM, JOMYCKAIOLUE aTbTePHATUBHBIE PEIICHUS.

Pa6ora ¢ undopmanmueii:

BJaJIeTh HaBBIKAMHU MOJy4YeHUs HHGOpMAnUK (U3UUYECKOTO COJIEpPKAHUS W3 HCTOYHUKOB Pa3HbBIX
TUIIOB, CaMOCTOSITEJIbHO OCYIIECTBIISATh IOMCK, aHAJIMW3, CUCTEMATHU3allMI0 W HHTEPIPETALUIO
MHGOpMaLUU Pa3IMYHBIX BUJOB U (OPM IpeJICTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(POpMAIINH;

UCMOJb30BaTh CPEACTBA HH(MOPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pELIEHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpraHU3allMOHHBIX 3a/lad C COONIIOICHHEM TpeOOBaHUM
SPrOHOMHUKH, TEXHUKH O€30IaCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHNs, TPABOBBIX U 3TUYECKUX HOPM,
HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

co3/laBaTh TEKCThl (U3UYECKOTO COJAEp)KaHUs B pa3lIU4HbIX (opmarax ¢ y4€TOM Ha3zHAUYEHUS
uH(pOpMallUM M ILEJEeBOM ayAUTOpUH, BBHIOUpas ONTUMalIbHYIO (GOpMYy TMpeICTaBICHUS U
BHU3YyalIU3al1H.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

OCYILIECTBIATH OOLIIEHHE HAa YPOKaX (PU3UKU U BO BHEYPOUHOH /1A TENBHOCTH;

pacrno3HaBaTh NPEANOCHUTKY KOH(MIMKTHBIX CUTYaIMil U cMATYaTh KOH(MIUKTHL;

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
MMOHUMATh U UCTIOIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON paboTHI;

BBIOMPATh TEMATHKY U METO/Ibl COBMECTHBIX ACUCTBUI ¢ y4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJI0TO WICHA KOJIJIEKTHBA;
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MPUHUMATh LEJIU COBMECTHOM NESATEeIbHOCTH, OPraHU30BbIBATh U KOOPJAUHHPOBATH JNEHCTBUS MO €&
JNOCTH)KEHHIO: COCTABJIATh IUIAH JIEMCTBMM, pacHpenessiTb PO C y4ETOM MHEHUU Y4YaCTHHKOB,
00CYXKIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OLICHHMBAaTh KaueCTBO CBOErO0 BKJIaJa W KaXKIOr0 YYaCTHHKA KOMAaHIbl B OOIIMI pe3ynbTar IIo
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaJiaraTb HOBBIE MPOEKTHI, OLEHUBATh UJIEU C MO3ULUUU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOMN
3HAYUMOCTH;

OCYHIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IOBEICHHE B PA3JIUYHBIX CUTYyalUsX, IPOSIBIATh
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Camoopranuzanmus:

CaMOCTOSITENIFHO OCYHIECTBIJIATH MO3HABATENIbHYIO JEATEIbHOCTh B 001acTU (U3UKH U aCTPOHOMUH,
BBISIBJIATH MPOOJIEMBI, CTABUTH U (DOPMYJIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOATENIBHO COCTAaBJIATH IIJIAaH PELICHUsI PACUETHBIX M KAYECTBEHHBIX 3a/1ay, IUIaH BBIIOJHEHHUS
MPAKTUYECKOH pPAa0OTBI ¢ YY4ETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEATOYTEHHII;

JTaBaTh OIIEHKY HOBBIM CHUTYaIIMSIM;

paciupsaTh paMKHi y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeNIaTh OCO3HAHHBIA BEIOOD, apTyMEHTHPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHUC;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (HOPMHUPOBAHHIO U TIPOSBIICHHUIO PYIUIIMU B 00JIaCTH (PU3UKH, IIOCTOSIHHO TIOBBIIIATh
CBOI 00pazoBaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTE/JIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
PE3yJIbTATOB LIEISAM;

BIIQ/ICTh HAaBBIKAMU T[I03HABATENbHOU pedIeKCHH KaK OCO3HAaHUs COBEpIIAEMBIX JCHCTBUIA W
MBICJIUTEIIbHBIX MPOIECCOB, X PE3YyIbTATOB U OCHOBAHUIA;

UCIOJIb30BaTh MPUEMBI peIeKCUU 7S OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATH PEIICHUSI TI0 UX CHIDKCHHIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0s1, TOHNUMAasi CBOM HEJAOCTATKH M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTHkeHUs TMYHOCTHBIX PE3yAbTATOB OCBOCHUS MPOTPAMMBI MO (U3MKE ISl YPOBHS
cpenHero o0miero oOpa3oBaHMs Y OOYYarOIIUXCS COBEPIIEHCTBYETCS AMOIIMOHAIBHBIA WHTEIIEKT,
MpeInoararonmii copMUPOBAHHOCTE:

CaMOCO3HaHUS, BKIIIOYAIOILIEr0 CIIOCOOHOCTh MOHMMAaTh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUJIETH
HaMpaBIIEHUs] Pa3BUTHS COOCTBEHHON AMOLIMOHAIBHOM cephl, OBITH yBEpEHHBIM B cele;
CaMOpETyJIMPOBAHHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHNE, CTIIOCOOHOCTh AanTHPOBATHCS K SMOIMOHANBHBIM M3MEHEHHUSIM U TPOSBISATH THOKOCTb,
OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHUBAILIMM, BKJIOUYAIOIIEW CTpEMJIEHWE K JOCTHXKEHMIO LEIHM U YCHEeXy, ONTHUMU3M,
WHUIIMATUBHOCTH, YMEHHUE JACHCTBOBATh, UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKIIIOYAIOIIEH CTOCOOHOCTh TOHUMATh IMOIMOHAILHOE COCTOSHUE IPYTUX, YUUTHIBATH €r0
MIPU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHIO U COTICPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BHICTpaMBaTh OTHOIICHUS C IPYTMMH IFOJIbMHU,
3a00TUTHCS, TIPOSIBIIATH MHTEPEC U pa3peniaTh KOHMIUKTHI.

[NPEAMETHBIE PE3VJIbTATBI

K xonmy o6yuenus B 10 knacce npenMeTHbIC PE3YJIbTATh HA YTIYOJIEHHOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMECHHIA:
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MOHUMATh POJb (U3UKK B IKOHOMUYECKOW, TEXHOJIOTUYECKOW, 3KOJIOTHYECKOW, COIUMAIBHOU U
THYECKON chepax NesITeNbHOCTH YeJIOBEKa, POJIb U MECTO (PU3MKH B COBPEMEHHON HayyHOU KapTHHE
MHUpa, 3HAYCHHE OIMCATENbHON, CHCTEMaTH3HPYIOUICH, OOBSICHUTENFHOW M MPOrHOCTUYECKOMN
GbyHkuui Qu3nueckod TEOpUM — MEXAHUKH, MOJEKYJSIpHOW (U3MKH M TEpPMOJMHAMMKH, PpOJIb
¢uznveckoii Teopun B HopMUpOBAHUH MTPEICTABICHUN O (PU3NUECKON KapTHHE MUPA;

pasnuyaTth YCIOBHMsSI TNPUMEHMMOCTH Mojened (U3MYeCKMX TeJl W IPOLECcCOB  (sIBICHUM):
MHepIHUaIbHas CUCTeMa 0TCYETa, aOCOIMIOTHO TBEPAOE TEJIO, MAaTepUalIbHAS TOYKA, PABHOYCKOPEHHOE
IBM)KEHUE, CBOOOAHOE TmajeHue, aOCOoJOTHO ympyras Jegopmanusi, aOCOJNIOTHO YHpyroe u
a0COIIOTHO HEYIIPYTO€ CTOJKHOBEHHMS, MOJICIU Ta3a, )KUIKOCTU B TBEPIOTO (KPUCTAILUTMYECKOT0) Tena,
UJCANIBHBIN ra3, TOYEUHBIN 3aps]l, OJHOPOIHOE IIEKTPUUYECKOE I10JIE;

pa3nuyarh yciuoBus (IpaHUIbI, 00JacTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIIUI
XapakTep (GyHIAMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTb UCIIOJIb30BaHUS YACTHBIX 3aKOHOB;
aHAJIM3UPOBATh U OOBSACHATH MEXAHUYECKHUE MTPOLIECCH] U SIBICHUS, UCIIOIb3Ys] OCHOBHbBIE MOJIOXKEHUS
U 3aKOHbl MEXaHMKH (OTHOCHTEIBHOCTh MEXaHHYECKOTO JBHUXKEHHUS, (GOPMYNIbl KUHEMaTUKU
PaBHOYCKOPEHHOTO JABIDKEHHs, MpeoOpazoBaHus ['amuiess i CKOPOCTH U TEPEMEUICHHUs, 3aKOHBI
HeroToHa, npuHIUN OTHOCUTENBHOCTU ['anmuiies, 3aKOH BCEMUPHOT'O TSATOTEHMsI, 3aKOHbI COXPAHEHHUS
UMITYJIbCa U MEXaHHMUYECKOW SHEPIHH, CBsI3b Pa0OTHI CHIIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpIHuHu,
YCJIOBUS paBHOBECHS TBEPIOIO Tella), IPU 3TOM HMCII0JIb30BaTh MAaTEMaTHYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3blBaTh YCJIOBHUS INPUMEHHMOCTH (PU3MYECKHX 3aKOHOB: IpeoOpasoBanuil ['anunes, BTOporo u
TPETbEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHs MMIIYJIbCA M MEXAHWYECKOW SHEPIUH, 3aKOHA
BCEMUPHOI'O TATOTEHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIE IPOLIECCH] U SBJICHUS, UCIONb3Yysl OCHOBHBIE Mo10keHnss MKT
U 3aKOHbI MOJIEKYJIIPHOW (PU3UKU U TEPMOAMHAMUKH (CBSI3b JABJICHUS UJICAIBHOIO ra3a cO CpeiHen
KMHETUYECKOM DHEPruei TEIUIOBOrO JBMKEHUS M KOHIICHTPAUUEl €ro MOJEKYJ, CBSA3b TEMIIEpaTypbl
BEILIECTBA CO CPEIHEH KMHETUYECKOM SHEPrueil TEIUIOBOIO JBHMIKEHHUs €ro 4acCTHUll, CBS3b JABJICHUS
UICAIBHOTO Ta3a ¢ KOHILIEHTpalMed MOJIEKY]l M €ro TEeMIepaTypol, ypaBHeHUEe MeHaeneeBa—
Krnaneiipona, nepBblii 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHEHHUS PHEPrUM B TEIUIOBBIX IpOIIECCax),
IIPY 3TOM HCIOJIb30BaTh MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBaTh YCJIOBUS PUMEHUMOCTU
ypaBHeHus MeHeneeBa—Kiianelpona;

aHAJM3UPOBATh U OOBACHATH NIEKTPUUECKUE SIBJICHUS, MCIIONb3Ys] OCHOBHBIE IOJIOKEHUS U 3aKOHBI
ANEKTPOJAMHAMUKH (3aKOH COXPAaHEHHUsS 3JIEKTPUYECKOro 3apsia, 3akoH KyloHa, MOTEeHIHaTIbHOCTH
ANEKTPOCTATUYECKOTO TOJIsI, IPUHLHUII CYNEPIO3UIMM MIEKTPUYECKUX MOJIEH, NMPU ITOM YKa3bIBas
yCIIOBUSI MpUMEHUMOCTH 3akoHa KysoHa, a Takke MpakTU4YeCKH BaXKHbIE COOTHOIIEHMS: 3aKOHbI OMa
JUIA ydacTKa LENu W I 3aMKHYTOW OJJIEKTpUYecKod memnu, 3akoH JDxoyns—Jlenna, npasuia
Kupxroda, 3akonsr apanes a1 37eKTpoin3a);

OIUCHIBAaTh (PU3MUECKUE MPOLECChl U SIBICHHS, HUCIOJb3Yys BEIUYMHBL IEepeMelIeHHe, CKOPOCTb,
YCKOPEHHE, UMITYJIbC T€la U CUCTEMBI TE€J, CHJIa, MOMEHT CWJIbI, 1aBJICHHE, TOTCHIUAIbHAS DHEPTUs,
KUHETHYECKasi SHEeprus, MeXaHWdecKas 3Heprusi, pabora CHIIbI, LIEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIa TPEHHUS, MOIIHOCTb, SHEPTUs B3aUMOJIEHCTBUS Tena ¢ 3eMIEn
BOJIM3M €€ TIOBEPXHOCTH, OHHEpPrus ynpyro gepopmanuu MPYKHUHBI, KOJUYECTBO TEIJIOTHI,
abcomoTHasi TeMIiieparypa Teja, paboTa B TEpMOAMHAMMKE, BHYTPEHHSSI SHEPrus HJICaIbHOTO
OJTHOATOMHOTO ra3a, padoTa UAealbHOr0 ra3a, OTHOCUTENbHAs BIaKHOCTh Bo3ayxa, KIIJI uneansHoro
TEIJIOBOTO JIBUTATENIS; AIEKTPUUIECKOE T0JI€, HANPSKEHHOCTD MIEKTPUYECKOTO IO, HAIPSIKEHHOCTD
IOJII TOYEUYHOIO 3apsiia WM 3apsHKEHHOro Iapa B BaKyyMe U B JIMAJIEKTPUKE, IMOTEHIMAI
9JEKTPOCTATHYECKOTO0 TOJIA, pPAa3HOCTh IMOTEHLIHMAJIOB, JJEKTPOJABIKYINAs CUja, CHJIA TOKa,
HaIpspKEHNE, MOIIHOCTh TOKA, 3JIEKTPUYECKas EMKOCTh IJIOCKOIO KOHJEHCATOpa, CONPOTHBIIEHHE
y4acTKa LENHW C I[IOCJIEN0BAaTEIbHBIM M NapaJUICIbHBIM COEAUHEHUEM PE3UCTOPOB, DSHEPIHs
ANIEKTPUYECKOTO TOJIsI KOHJAEHCATOPa;

OOBSCHATH OCOOCHHOCTH MPOTEKaHUS (U3MUECKUX SIBJICHHM: MEXaHMYECKOe IBUKEHHE, TEIJIOBOE
JIBMDKEHUE YacTHIl BELIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABIKEHHE, TU(y3Us, ncnapeHue,
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KUIIEHUE W KOHJEHCAlWs, IUIABJICHWE M KPUCTAJUIM3alUs, HAMpPaBICHHOCTb TeEIUIONEepeayn,
UIEKTPU3ALUA Tell, SKBUITOTEHIIUAIbHOCTh IOBEPXHOCTH 3apsHKEHHOTO IIPOBOJHUKA;

MIPOBOJIUTH MCCIIEIOBAHNUE 3aBHCUMOCTH OJTHOW (PU3MUECKON BETMUMHBI OT APYrOi C MCIIOJIB30BAaHHEM
IPSIMBIX U3MEPEHUH, NP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJbTAThl MOJy4YECHHON
3aBUCUMOCTH (DU3MYECKMX BENUYMH B BHUAEC Tpa@uKoB C Y4ETOM aOCOTIOTHBIX IOTPEIIHOCTEH
U3MEPEHUH, eN1aTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEA0BaHMS;

MIPOBOJIUTH KOCBEHHBIC M3MEpPEHHs (PU3MUECKUX BEIMYHUH, IPU ITOM BBIOMPATh ONTHMAIBHBIA METO]
U3MEPEHUs, OLIEHUBATh AaOCOIIOTHBIE M OTHOCUTEIbHBIE IOTPEUIHOCTH MPSMBIX M KOCBEHHBIX
U3MEPECHU;

IIPOBOJIUTH OIBITHI IO MPOBEPKE MNPEJIOKEHHON TI'MIIOTE3bl: MJIAHUPOBATh SKCHEPUMEHT, COOMpPATh
HKCHEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATD MOJTyYCHHbIE PE3yIbTAaThl U JENIaTh BBIBOJ O CTATyCe
IIPEUI0KEHHON THIIOTE3bl;

coOmogaTh mpaBwiia 0e30MacHOr0 TpyAa IpH TPOBEICHHHM HCCIEJOBAaHUN B paMKax ydeOHOTro
HKCHEPUMEHTa, NPAKTUKyMa U Yy4eOHO-HCCIEeNOBAaTEIbCKOM W IMPOEKTHOM JESITEIbHOCTH C
MCTOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIaOOPaTOpHOTO 000PYIOBAHUS;

pemiaTh pacu€THbIC 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOM (U3MYECKOH MOJENblo: Ha
OCHOBAHWU aHAIIN3a YCIOBHsI 00OCHOBBIBATH BHIOOP (hM3MUYECKON MOJIENH, OTBEYAIOIIEH TpeOOBaHUSIM
3ajjauu, NMPUMEHATh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTU M IOCTYJAThl (PU3UYECKUX TEOpUH Mpu
WCTOJIb30BAHUM MATEMAaTHUYECKHX METOJIOB pEIIeHHs 3a/1ad, NPOBOJUTH pPAacdéThl HA OCHOBAHUHU
UMEIOIIUXCS JITaHHBIX, aHAJIM3UPOBATh PE3YNbTaThl U KOPPEKTHUPOBATh METOJbl pPEIIEHHUs C Yy4ETOM
MOJTyYEHHBIX PE3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 3a/1a4M, TpeOyrole NPUMEHEHUS 3HAaHUHM U3 pa3HbIX pa3/ienoB Kypca (GU3HKH,
a TaKXKe WHTETpallid 3HAHUK W3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA: BBICTPAWBATh
JIOTHYECKYI0 IIETIOYKY PpacCyXJIE€HUH C Oomopoil Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH MU
(du3nuecKre SIBICHHUS;

UCMOJb30BaTh  TEOPETUYECKUE 3HAHMS JUIsl OOBACHEHHMS OCHOBHBIX IPUHLUIOB  pabOThI
M3MEPUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUIYECKUX MTPOIECCOB;

IPUBOANUTH NPHUMEPHl BKJIAaJa POCCHUMCKUX U 3apyOeXHbIX Y4YEHBIX-(DM3UKOB B PAa3BUTHE HAYKH, B
00BSICHEHHUE TTPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA,

aHAJM3UPOBATh M OLIEHUBATh IMOCIEICTBHS OBITOBOW M IMPOM3BOJCTBEHHOM AEATEIBHOCTU YElIOBEKa,
CBSI3aHHOM C (PM3MUECKUMU IPOLIECCAaMU, C TIO3UIMM 3KOJIOrn4eckoi 0€30MacHOCTH, MPEICTaBIEHUH O
palnMoHaIbHOM HPUPOAONOIb30BAHNHN, a TaKXe Pa3yMHOM HCHOJIb30BAHWU JOCTHKEHMH HAyKU U
TEXHOJIOTUH JIUIs TajbHEHUIero pa3BUTHS YEJI0BEYECKOT0 00IIECTBa;

OPUMEHATh pa3JIM4yHble CIOcoObl paboThl ¢ HMHPOpManuedl (U3NYecKoro conaepkaHus ¢
WCTIOJB30BAHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJIOTHH, TIPU OTOM HCIOJIH30BATH
COBpEeMEHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTUH IS TIOMCKa, MepepaboTKH U MpeIbsBICHUS y4eOHOU U
HAYYHO-TIONYJISIPHOW MH(OPMAINH, CTPYKTYPHPOBAHUS U MHTEPIIPETAIIH HH()OPMAITUH, TTOITyIeHHON
U3 Pa3IMYHBIX UCTOYHHUKOB, KpUTHUECKH aHAJM3UPOBATh MOJy4yaeMylo HH(OPMAIIMIO U OLIEHUBATH €&
JIOCTOBEPHOCTh KaKk Ha OCHOBE HWMEIOIIMXCS 3HAHWH, TaKk M Ha OCHOBE aHajM3a HMCTOYHHUKA
uHpOpMaINH;

MPOSIBIISITh OpPTraHU3AIIMOHHBIE W MTO3HABATENBHBIC YMEHHS CAMOCTOSTEILHOTO TPHOOPETEHHSI HOBBIX
3HaHUi B MpoIecce BHIMTOJHEHHS IPOSKTHBIX U y4eOHO-UCCIIeI0BATEIbCKUX PadoT;

paboTaTe B TPYIIE C MCIOJHEHUEM Pa3IMYHBIX COIUAIBHBIX POJIEH, IUIAHUPOBATh PabOTy TPYIIIHL,
palMoOHANIBHO PACHPEeNsATh JAEATENIbHOCTh B HECTaHIAPTHBIX CHUTYalUsX, aJEKBaTHO OICHUBATh
BKJIQ/I KXK/IOTO M3 YYaCTHHKOB TPYIIIBI B PEIICHUE PacCMaTPUBACMOH MPOOIIEMBI;

IPOSIBJISITh MOTUBAIMIO K Oynymieil npodeccuoHanbHOM AesTeIbHOCTH MO CHEUAIBHOCTIM (PU3HKO-
TEXHUYECKOTO TTPOQHIISL.
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K koniy o0y4enus B 11 knacce npeiMeTHBIE pe3yabTaThl Ha yriIyOJIEHHOM YPOBHE JOJKHBI OTPAXKaTh
c(hOpPMHUPOBAHHOCTD Y 00YUAIOIINUXCS YMEHUMN:

MOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOH, TEXHOJOTHMUYECKOW, COIMAIbHONW M 3THYEeCcKOi chepax
NESTeNbHOCTH YeJIOBEKa, POJib U MECTO (PU3MKM B COBPEMEHHOM HAay4yHOW KapTHHE MHpa, poOib
aCTPOHOMHUHU B IIPAKTHUYECKON JEATEIIBHOCTH YEJIOBEKa WU JaJbHEWIIEM Hay4YHO-TEXHUYECKOM
pa3BUTHM, 3HAYCHHME OINMCATEIBbHOM, CHCTEMATU3UPYIOIIEH, OOBSCHUTENbHONH M IPOrHOCTUYECKOMN
GbyHKIMHA (QU3MUECKOW TEOpUU — DJICKTPOJMHAMUKH, CIEHUAILHOW TEOPUU OTHOCHTEIBHOCTH,
KBAaHTOBOM (U3UKH, poJib (hu3nyecKod Teopuu B (HOPMUPOBAHMM MpPEACTaBIECHUH O (u3ndecKoin
KapTHUHE MHpa, MeCTO (U3NYECKOH KapTHHBI MHUpa B OOLIEM pALy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEICTABICHUN O IPUPOZC;

pa3nuyaTth yCIOBHS MPUMEHUMOCTH MOJETCH (PU3NYECKUX TEl U MPOLECCOB (SBICHUMN): OJJHOPOTHOE
JIEKTPUUYECKOE M OJHOPOJHOE MArHUTHOE IIOJs, I'AapMOHUYECKHE KOJeOaHus, MaTeMaTH4eCKUH
MasiTHUK, WACATbHBI MPYKUHHBIA MasTHUK, TAPMOHHYECKUE BOJHBI, WACATBHBIN KoJeOaTeTbHBII
KOHTYp, TOHKasl JIMH3a, MOZEJIEH aTOMa, aTOMHOTO sJIpa U KBAHTOBOM MOJIEJIN CBETA;

pa3nuyath ycioBus (FpaHUIlbI, 00JacTH) MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, TOHMMATh BCEOOIHIA
XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh MCII0JIb30BAaHMSI YACTHBIX 3aKOHOB;
aHAJIM3UPOBaTh M OOBACHATH AJIEKTPOMArHUTHBIE IPOLECChl W SBJICHUS, MWCIIOJb3ysd OCHOBHBIE
MOJIOKEHUSI M 3aKOHBI D3JEKTPOJAMHAMMKM M CIELUUAIbHOW TEOPHUM OTHOCUTEIBHOCTH (3aKOH
COXpAaHEHHUs DJIEKTPUYECKOro 3apsja, cuina Ammepa, cuia JlopeHua, 3aKOH 3JIEKTPOMarHUTHOM
uHAyKuuy, npaswio Jlenma, cBsa3p OJIC caMOMHAYKLIMH B DJIEMEHTE JJIEKTPUYECKOW LIENH CO
CKOPOCTbIO0 U3MEHEHUS CUJIbI TOKA, IIOCTYJIaThl CIEUAIbHON TEOPUHU OTHOCUTENIbHOCTH DUHILTEIHA);
aHAJM3UPOBaTh U OOBSACHATH KBAHTOBBIE IPOLIECCHI U SBJIEHHS, UCHOJb3Yys IOJIOKEHUSI KBAaHTOBOI
¢usuku (ypaBHeHHe DiHIITEeHHA 1151 hoTOd(deKTa, MepBelid U BTOPOH moctynaTsl bopa, mpuHIUMI
COOTHOILIEHUsI HeomnpenenéHHocTell [eifzeHOepra, 3aKOHbl COXpaHEHHs 3apsAOBOTO M MacCOBOTO
YKCeJl M SHEPTUHU B SJEPHBIX PEAKIMAX, 3aKOH PaJMOAKTUBHOTO pacnaa);

ONUCHIBaTh  (U3UYECKHE TNPOLECChl U SBICHUSA, UCIOJB3YS BEJIWYMHBL  HANPSHKEHHOCTD
JJIEKTPUYECKOTO  IOJIs, TMOTEHIMAI  JJEKTPOCTATMYECKOrO  IOJIA, Pa3sHOCTb  IOTCHIMAJIOB,
EKTPOABIIKYIAs CHUJIAa, HWHAYKLUMS MAarHUTHOIO IO, MAarHWTHBIM TOTOK, cwia Awrepa,
UHIYKTUBHOCTD, 3JIEKTPOJIBUKYILAS CUJIa CAMOMHAYKIIMH, SHEPrus MarHUTHOTO IOJI MPOBOJHUKA C
TOKOM, PEeJIATUBUCTCKHIA UMIIYNbC, TOJHAsE SHEPTUsl, SHEPTHsl MOKOsS CBOOOIHON YaCTHIIbI, SHEPTHUs U
UMITyJbC (OTOHA, MACCOBOE YHMCIIO U 3aps] SApa, SHEPTUS CBS3U S/1pa;

OOBSICHATE OCOOCHHOCTM NpPOTeKaHWS (U3NYECKUX SIBICHUM: HJIEKTPOMArHuTHas WHAYKIUS,
CaMOUHJIYKIIUS, PE30HAHC, MHTEepQEpeHLrs BOJH, Aupakuus, IUCHEpCUs, IOJHOE BHYTPEHHEe
oTpaxkeHue, Qoroanekrpuueckuii 3ddexr (pororddexr), anbda- u Oera-pacnansl sgep, ramma-
U3NIy4yeHue sep, pu3ndeckre NpUHIMIbI CIEKTPAIbHOTO aHaIn3a U paboThI Ja3epa;

OIIpEAEIATh HANPaBICHUE WHAYKIIMM MAarHUTHOTO IOJIS IPOBOJHUKA C TOKOM, CHJIBI AMIlepa U CHJIbI
Jlopenua;

CTPOUTH M300pakeHUe, CO3/laBaeMoe IUIOCKUM 3€pKajoM, TOHKOH JIMH30M, M pPacCUMTHIBATh €ro
XapaKTePUCTHKHU;

IIPUMEHSTh OCHOBOIIOJIAraloIIMe aCTPOHOMMYECKHE MOHATHS, TEOPUHM W 3aKOHBI Ul aHalu3a U
OO0BsICHEHUS] (DU3MUECKUX IMPOLIECCOB, MPOUCXOASAIIMX B 3BE3/aX, B 3BE3OHBIX CHCTEMaX, B
MEXTaJJaKTHIECKOM cpefie; IBHKEeHHs HeOeCHBIX Tell, SBONIIOLINH 3BE3/1 U BeenenHoii;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (QU3UYECKHX BEIMYMH C HCIOJIb30BaHUEM MPSMBIX
U3MEPEeHUH, TpH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh pe3yJbTaThl MOJYyYSCHHON
3aBUCHUMOCTH (HU3MYECKMX BEIMYMH B BHAE TpadUKOB C Y4YETOM aOCOJIIOTHBIX MOTPElIHOCTEN
WU3MEpPEHUH, JIeNaTh BBIBOJIBI 110 PE3YNIbTaTaM HUCCIIEIOBaHMS;

MPOBOANTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIMYMH, IPU 3TOM BBIOMPATh ONTUMAJIBHBIA METO]
U3MEPEHUs, OLIEHUBATh AaOCOJIOTHBIE M OTHOCUTENbHBbIE MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX
N3MEPEHMUI;
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MIPOBOJIUTH OIBITHI IO MPOBEPKE MPEJIOKEHHOW THIOTE3bl: IJIAHUPOBATh HKCHEPUMEHT, COOMpPATh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH MTOJIyYE€HHBIE PE3YJIBTAThI U 1€1aTh BBIBOJ O CTaTyCe
MPEJI0KEHHON TUIIOTES3bI;

OIIMCHIBAaTh METOABI IIOJYyYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;

coOmogaTh MpaBwiia Oe30MacHOr0 TPyAa IMPH TPOBEIECHUH HCCICIOBAHUNH B paMKax YdeOHOTo
HKCIEPUMEHTa, IPAKTUKyMa U Yy4eOHO-HCCIENOBATENbCKOM UM IPOEKTHOM JAEATENbHOCTH C
MCTOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOMCTB U J1aOOPaTOPHOTO 000PYIOBAHUS;

pemiaTh pacy€THbIE 3aJaud C SBHO 3aJaHHOM M HESBHO 3aJaHHOM (PU3MYECKOM MOJENbIO: Ha
OCHOBAHMHU aHAJIM3a YCIIOBHUS BBIOMpPATh (pu3Mueckre MOIETH, OTBEYAOLIe TPeOOBaHMIM 3a7auM,
OPUMEHATh (OPMyJIBl, 3aKOHBI, 3aKOHOMEPHOCTHM M THOCTYJNaThl (PU3MUYECKUX TEOpUd Hpu
HCIOJIb30BAaHUU MaTEMAaTHUYECKUX METOAOB pEIIECHUs 3a]ad, MPOBOJAUTh PAacyE€Thl Ha OCHOBAHHUM
UMEIOIUXCS JIaHHBIX, aHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMABI PELIEHUS € Y4ETOM
IIOJIyYEHHBIX PE3YyJIbTATOB;

pelaTh KaueCTBEHHbIE 3a/1a4M, TpeOyIole IPUMEHEHUS 3HAaHUHM U3 pa3HbIX Pa3/ienoB Kypca (PU3HKH,
a TaKKe MHTErpaluM 3HaHUM W3 IPYTHX IIPEIMETOB €CTECTBEHHO-HAyYHOI'O LMKIJIA: BBICTPauBaTh
JOTUYECKYIO IIETIOYKY PpacCyKIEHUH C OINOpPOM Ha H3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(du3nUecKue SIBICHMUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMS JUIsl OOBACHEHHMS OCHOBHBIX IPUHLUIOB  pabOThI
M3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUIECKUX MTPOIECCOB;

IPUBOAUTH NPHUMEPHI BKJIaJa POCCUMCKUX U 3apyOeXHBbIX Y4EHBIX-(DU3UKOB B Pa3BUTHE HAyKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

aHAJIM3UPOBaTh M OLIEHUBATh IOCIEACTBHs OBITOBOM M IMPOM3BOJICTBEHHOM JEATEIHHOCTH YEIOBEKa,
CBSI3aHHOU ¢ (PM3NYECKUMHU MPOIIECCAMHU, C MO3UIMIA SKOJIOTUIECKOH 0€30IacHOCTH, PEACTABICHUH O
palMOHAIbHOM IPUPOAOIOIB30BAHNN, @ TAKXKE Pa3yMHOM HCIIOJIB30BAHUM JOCTHKEHUM HAYKH U
TEXHOJIOTUH JIJIs 1ajbHEHNILIEro pa3BUTHS YEJI0BEUECKOT0 OOIIECTBA;

IPUMEHATh pa3jIMuHble CIocoObl paboTel ¢ MHPOpManuedl (U3NYECKOro conaepKaHus ¢
UCTIOJB30BAHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJIOTHMH, TPH OSTOM HCHOJIB30BATH
COBpeMEHHbIe MH()OPMAIIMOHHBIE TEXHOJIOTUH IS TIOMCKa, epepaboTKU U MPeIbsBICHUS y4eOHOU U
Hay4YHO-TIONYJISIPHON MH(OpPMAaLUU, CTPYKTYPUPOBAHUS U MHTEPIpETAlIMM HHPOPMAIIUH, TOTy4YEeHHON
U3 Pa3IMYHBIX UCTOYHHUKOB, KpUTHUECKH aHATU3UPOBATh MOJTy4aeMyto HH(GOPMALIHIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCA 3HAHWM, Tak M Ha OCHOBE aHajlu3a HCTOYHUKA
uH(pOpMaIHH;

MPOSBIISATh OPTaHU3ALMOHHBIE U TO3HABATEIbHBIE YMEHHUS CAMOCTOSATEIBLHOTO MPHOOPETEHUS! HOBBIX
3HaHUI B MpoIecce BHIMOJHEHHS IPOSKTHBIX U Y4eOHO-HCCIIeI0BATEIbCKUX PadOT;

paboTaTh B IpyMIE C UCIOJHEHHWEM pa3IUYHbIX COLMAIBHBIX poJiel, IUIaHUpOBaTh pabOTy TPYIIIIbI,
palMOHAIBHO PACHIpEAeATh NEATEIBHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJE€KBaTHO OILICHHUBATH
BKJIAJ] KQX/I0T0 U3 YYACTHUKOB TPYIIIBI B pEIIEHNE paccMaTpUBaeMOi IpoOIeMBl;

MPOSIBJISITh MOTUBALMIO K Oynymieil npodeccuoHanbHOM AesTEIbHOCTH MO CHEUAIbHOCTIM (PU3HKO-
TEXHUYECKOTO TTPOQUIIS.
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TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKUX YACOB, OTBOAUMBIX HA
OCBOEHHE KAXKJIOM TEMbI 1 BO3MOKHOCTH HCITIOJIb30BAHUS 110 3TOM TEME JJIEKTPOHHBIX (IIU®POBBIX)
OBPA3OBATEJIBHBIX PECYPCOB

10 KIIACC
KosmmuecTBo yacos DJIeKTpOHHbIe HU(pOBbIE
Ne n/m Tema ypoka o0pa3oBaTe/ibHbIE
Bcero
pecypcsl
https://resh.edu.ru/
1 ®uznka — pyHIaMeHTalbHas HayKa O PUPOJIE 1
9 Hayunslit MeTOI TO3HAHUS U METOBI HCCIIETOBAHUS (PU3NIECKUX 1 https://resh.edu.ru/
SABJICHUN
3 OKCHEepUMEHT U TeOpus B IIpolecce Mo3HaHus npupoisl. Habmonenue 1 https://resh.edu.ru/
Y DKCIIEPUMEHT B (PU3HKE
4 Crioco6b! u3MepeHus (PU3NYECKUX BETUUYUH 1 https://resh.edu.ru/
5 AOCOI0THAs M OTHOCUTENIbHAS OIPEIIHOCTH U3MEPEHUN (PU3HUECKUX 1 https://resh.edu.ru/
BEJIMYUH
MonenupoBanue B ¢puzuke. Poiab u Mecto Gpusnku B HopMupoBaHUH https://resh.edu.ru/
6 COBPEMEHHOM Hay4yHOU KapTHHBI MUpPA, B IPAKTUYECKON JEATEIBHOCTH 1
TOACH
F Mexannueckoe nBuxkenue. Cucrema orcuera. OTHOCUTEIBHOCTD 1 https://resh.edu.ru/
MeXaHU4ecKoro ABmxeHus. [Ipsmas u oOpaTHas 3a1auu MEXaHUKU
Paanyc-BekTop MatepranbHON TOYKH, €T0 MPOCKIIUH HA OCH https://resh.edu.ru/
8 koopauHat. Tpaekropus. [Tepemenienne. CkopocTs. VX mpoekiuu Ha 1

OCH KOOpJIUHAT
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9 PaBHOMepHOE npsMonHEHOe ABIKeHHe. | 'padudeckoe onrcanue https://resh.edu.ru/
PaBHOMEPHOTO NPSMOJIMHENHOTO IBHYKEHUS

10 CroxeHue TiepeMelleHnii u ckopocteii. Pemenne 3agau https://resh.edu.ru/

1 HepaBHoMepHOe BU>KeHUE. MTHOBEHHAsI CKOPOCTh. Y CKOPEHHUE. https://resh.edu.ru/
[TpsimonuHEHOE ABM>KEHUE C IIOCTOSIHHBIM YCKOPEHHEM

12 I'paduuaeckoe onrcanue MPsIMOIMHEHHOTO IBHKEHUS C TIOCTOSHHBIM https://resh.edu.ru/
YCKOPEHUEM

13 CBoOomHOE MmajieHue. Y CKOpeHUue CBOOOTHOTO MaJACHHs. 3aBUCUMOCTh https://resh.edu.ru/
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT BPEMEHU U UX I'paduKu

14 JIBmkeHue Tena, OpOmIeHHOTO MO/ YIIIOM K TOPU30HTY hitps://resh.edu.ru/
KpuBonuHneliHoe nBukeHUE. J[BH>KEHHE 110 OKPYKHOCTHU. YTIIOBas U https://resh.edu.ru/

15 nuHeHas ckopocth. [lepron u yacrora. LleHTpocTpeMuTensHOE U
IIOJIHOE YCKOPEHHUE

16 Konmponvnas paboma no meme "Kunemamuxa'

17 [IepBbiit 3akoH HproToHa. HepmansHele cucteMsl oTcuéra. [IpuHnun https://resh.edu.ru/
OTHOcHUTENBbHOCTH ['anunes. HenHnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHogeicTByromas cuwiia. Bropoii 3akon HeroTona. Macca https://resh.edu.ru/

19 B3anmoperictue ten. Tpernii 3akoH HeroToHa https://resh.edu.ru/

20 [Ipunnun cynepno3unuu cuil. Pemienue 3a1ad Ha MpUMEHEHHUE 3aKOHOB https://resh.edu.ru/
Herorona

21 3aKOH BCEMUPHOTO TATOTEHUsI. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U https://resh.edu.ru/
WHEPTHOU MaccChl

22 Cuna TSKeCTH M yCKOpEeHUe CBOOOHOTO MaJIeHUs https://resh.edu.ru/
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JIBm>xeHne HeOECHBIX Te U MX UCKYCCTBEHHBIX CITyTHHKOB. IlepBas

https://resh.edu.

ru/

23
KOCMHYECKasi CKOpocThb. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akon I'yka. Bec Tena https://resh.edu.ru/

o5 Cuia tpenust. [Ipupona v Buabl cui TpeHus. [[BukeHue B )KUJIKOCTH U https://resh.edu.ru/
rase ¢ yu€ToM CUJIbl COIPOTUBIICHHUSI CPEbI

26 Janenue. ['mapocratuueckoe napienue. Cuna Apxumena hitps://resh.edu.ru/

97 AbGcomotHo TBepaoe Teno. [locTynaTenbHoe U BpaliaTenbHOe https://resh.edu.ru/
JIBUKEHUE TBEPJOTrO Tella

28 MoMeHT cuiibl OTHOCUTENIBHO OCH BpauieHus. [lnedo cuisl hitps://resh.edu.ru/

29 CroxxeHue cuil, MPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena. https://resh.edu.ru/
VYcnoBust paBHOBecUsl TBEpAOro Tena. Buabl paBHOBecus

30 Perenne 3a1a4 https://resh.edu.ru/

31 KonTponbhas pabota no teme "JIlunamuka. Cratuka TBepaoro tena' https://resh.edu.ru/
HNmnynbsc MaTepruanbHOM TOYKH, CUCTEMbBI MATEPHAIBHBIX TOUYEK. LIeHTp https://resh.edu.ru/

32 Macc CUCTEMbI MaTEPHAIIBHBIX TOYEK. Teopema O JBUKEHNH LIEHTpa
Mmacc

33 HMIynibC CHIIBI M N3MEHEHHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUs https://resh.edu.ru/
UMITyJbCca. PeakTHBHOE IBHKEHHE

34 MoMeHT uMItysbca MaTepUalbHON TOUKH. IIpencraBinenue o https://resh.edu.ru/
COXpPaHEHUH MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISIX

35 Pemenne 3axay https://resh.edu.ru/

36 Pabora cuibl Ha MaJIoM U Ha KOHEYHOM TepeMerteHun. ['papudeckoe https://resh.edu.ru/

MMpEaACTaBJICHUC pa6OTBI cuiIbl. MOIITHOCTD CHJIBI
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37 Kunernueckas suneprusi. Teopema 00 MI3MEHEHUN KHHETHYECKOM https://resh.edu.ru/
SHEPruu MaTepUalIbHON TOYKU
38 [ToreHunanpHbIe U HEMOTEHUUANIBHBIE CWIIBL. 1I0TeHIIMabHAs SHEPrusl. https://resh.edu.ru/
Bropas kocMHuueckas CKOpoCTh
Tpetbst KocMuydeckast ckopocTb. CBsi3b PabOThl HEMOTEHIUAIBHBIX CHII https://resh.edu.ru/
39 C U3MEHEHUEM MEXaHUYECKON DHEPIMH CUCTEMBI TEIl. 3aKOH
COXpaHEHMs MEXaHUYECKON SHEPIUH
40 VYipyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHeHUE bepHyinu i https://resh.edu.ru/
UJCAIBHOM JKUAKOCTH
41 KonTponpHast pabora no Teme "3aKoHbI COXpaHEHUS B MEXaHUKE" hitps://resh.edu.ru/
42 Pa3BuTHe npencrasinenuil o npupoe TemIoTsl. OCHOBHBIE MOJIOKEHHUS https://resh.edu.ru/
MKT. Iuddy3us. bBpoyHoBckoe nBUKEHUE
43 Crpoenne ra3000pa3HbIX, )KUIKUX U TBEPABIX Tel. XapaKTep IBUKCHUS https://resh.edu.ru/
Y B3aUMOJICVCTBUS YaCTHI] BEIIECTBA
44 Macca u pazmepsl MoJiekya (atomoB). KonnuectBo BemecTsa. https://resh.edu.ru/
[TocTostnuas ABoraapo
45 Temneparypa. Ternosoe paBHoBecue. llkana Llenscus https://resh.edu.ru/
46 Perenne 3anau https://resh.edu.ru/
47 HNneanpuenii ra3. I'a30BbBIe 3aKOHBI https://resh.edu.ru/
48 VYpasuenune Menneneesa-Knaneiipona. Pemenue 3anau https://resh.edu.ru/
49 AGcomoTHas Temneparypa. 3akoH JlanpToHa https://resh.edu.ru/
50 H3omnporeccsl B UACAIBHOM ra3e ¢ IOCTOSHHBIM KOJINYECTBOM https://resh.edu.ru/

BCIICCTBA
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51 I'paduueckoe mpeacTaBaeHUE U30MPOLIECCOB: U30TEPMa, H30X0pa, https://resh.edu.ru/
n3zobapa

52 OcHoBHoe ypaBHeHue MKT hitps://resh.edu.ru/

53 Permenue 3a1a4 https://resh.edu.ru/
CBs13b a0COIIOTHOH TeMIepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO https://resh.edu.ru/

o4 CpeHEW KMHETUYECKOM SHEPrUeH MOCTYIAaTEIbHOTO TEMIOBOIO
JIBYOKCHUS €€ 4aCTHIL

55 O6o061menue u cucreMarusanus 3Hanui o teme "Ocunosst MKT" https://resh.edu.ru/

56 KonTponbHas padora o Teme "OcHoBsl MKT"
TepmonnHamuueckas cucteMa. 3a/lanue BHEIHUX yciioBui st T /1 https://resh.edu.ru/

57 cucremsl. BHemnue u BHyTpeHHue napamerpsl. [lapamerpsr T/]
CUCTEMBI KaK CPEIHAE 3HaYCHMS BEJINYMH, OIIMCBIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58 Hyneoe nauano tepmoannamuku. CamornpousBosibHas penakcanus T /] https://resh.edu.ru/
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

59 Mopenb neanpbHOro ra3a B TEpMOJAMHAMUKE. Y CJIOBUS IPUMEHUMOCTH https://resh.edu.ru/
9TOU MOJEIN

60 VYpaBuenue Menneneesa-Knanelipona 1 BeIpake€HUE U1 BHYTPEHHEN https://resh.edu.ru/
SHEPrUu

61 Bripaxkenue 111 BHyTpEHHEN SHEPTUHA OAHOATOMHOTO UIEAIBHOTO https://resh.edu.ru/
ra3a. KBasucrarnueckue U HECTaTHUECKHUE IIPOLIECCHI

62 DOnemeHTapHas paboTa B TepMoArHaMHKe. Brrunciienne paboTsl o https://resh.edu.ru/
rpaduky mpouecca Ha pV-auarpamMmMe

63 Tennonepenaya kak crnocod U3MeHeHUs BHyTpeHHel sHepruu T/ https://resh.edu.ru/

CHCTEMBI O€3 COBEpIICHUS PAOOTHI
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ru/

64 KonBekuust, TemIonpoBOgHOCTb, U3ITYUCHUE

65 KonnuectBo Temnotsl. TermmoéMKOCTh Tena. Y aenbHasi U MOJIsIpHast https://resh.edu.ru/
TEMJIOEMKOCTH BEUIECTBA. Y JeNIbHAs TEIUIOTA CrOpaHus TOIUIMBA

66 PacuéT KOJIMYEeCTBa TEMIOTHI TIPH TeIvIoNepeaaye hitps://resh.edu.ru/

67 [Tonsitne 06 aguabaTHOM mporiecce. [1epBrIii 3aKOH TEPMOIUHAMHUKI https://resh.edu.ru/

68 KonunuecTBo TennoTel u paboTa Kak MEpbl U3MEHEHHS] BHYTPEHHEN https://resh.edu.ru/
sHepruu T/] cuctemsl

69 BTOpoii 3aKOH TEpMOJIMHAMUKH JUIsI PABHOBECHBIX M HEPABHOBECHBIX https://resh.edu.ru/
nporeccoB. HeoOpaTuMoCTs IPUPOTHBIX TPOIIECCOB

70 [Tpuniune! aeiicTBus TenaoBbix MamuH. KIT https://resh.edu.ru/

71 MaxkcumansHoe 3Hauenue KITJI. Lukn Kapuao https://resh.edu.ru/

72 Pemenne 3aay https://resh.edu.ru/

73 DKOJIOTHYECKHE aCIIEKTHI CIOJIb30BaHUS TEIIOBBIX BUTATENIEH. https://resh.edu.ru/
TennoBoe 3arpsA3HEHUE OKPYXKAIOLIEH CPeIbl

74 Peluenue 3axay https://resh.edu.ru/

75 O06o0menre 1 cucTeMaTr3alys 3HaHui 1o Teme ""TepMoarnHaMHUKa. https://resh.edu.ru/
TeroBble MaIMHBL"

76 KonTtponpHas padora o teme "Tepmoannamuka. TermioBbie MaTUHBI"

77 [TapooOpa3zoBanue u konaeHcauus. Mcnapenue u kuneHue. Y enbHas https://resh.edu.ru/
TEIJI0Ta MapooOpa3OBaHM

78 Haceiennsie u HeHachleHHBIE Tapbl. KauecTBeHHas 3aBUCUMOCTD https://resh.edu.ru/

IJIOTHOCTHU U AABJICHUA HACBIIICHHOI'O ITapa OT TEMIICPATYyPhI, UX
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HE3aBUCUMOCTb OT 00BbEMa HACBIIIEHHOT' 0 Napa. 3aBUCUMOCTb
TeMIIepaTypbl KUIIEHUS OT IaBJICHUS B )KUIKOCTH

79 BraxHOCT BO3/yXa. AGCOTIOTHAS U OTHOCHTENIBHAS BIAKHOCTh https://resh.edu.ru/
80 Permenue 3a1a4 https://resh.edu.ru/
81 Tépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU3OTPOIHS https://resh.edu.ru/
CBOMCTB KpPHUCTAJIIOB
82 [LmaBnenune n Kpuctamm3anus. Y JelbHas TEII0Ta TIaBICHHUS. https://resh.edu.ru/
Cyb6numarnus
83 Hedopmaruu TBEpaoro tena. Pactsokenne u cxarue. Casur. Moayib https://resh.edu.ru/
IOnra. Ipenen ynpyrux nehopmanuii
84 TerioBoe pacIupeHue XKUAKOCTEN U TBEPABIX Tel. AHTAPMOHU3M https://resh.edu.ru/
TEIJIOBBIX KOJICOAHUI YaCcTHUIl BEIIECTBA
85 I[Ipeo6pa3oBanue 3Heprun B (a3oBBIX IEPEX0Iax https://resh.edu.ru/
86 VYpaBHeHUe TerIoBoro H6ajgaHca https://resh.edu.ru/
87 Perenne 3a1a4 https://resh.edu.ru/
88 [ToBepxHocTHOE HaTskeHUe. Kanuisipasle siBiieHus. [{aBnenue noa https://resh.edu.ru/
MCKPUBJICHHON MTOBEPXHOCTHIO xuikocTh. Dopmyna Jlamnaca
O0001eHne 1 cucTreMaTh3als 3HaHui 1o TeMe "ArperaTHeie https://resh.edu.ru/
89 P
cocTtosiHUs BenlecTBa. @a3zoBbie nepexoas”
90 KonTponbHas pabota no teme "ArperatHble COCTOSIHUS BELIECTBA.
®dazoBble IEPEXOABI"
DnexTpu3anus Tea U €€ MposBIeHUs. DIEeKTpudeckuil 3apsa. J(Ba Buja https://resh.edu.ru/
91 ANEKTPUUECKUX 3apsaoB. [[pOBOAHUKHU, TUIIEKTPUKU U

MOJTYTIPOBOTHUKH
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92 DNeMEHTAPHBINA ANEKTPUUYECKUH 3apsil. 3aKOH COXPAHEHUS https://resh.edu.ru/
JIEKTPUUECKOTO 3apsizia

93 Bsaumoeiictaue 3apsaaos. Todeunsie 3apsasl. 3akon Kynona hitps://resh.edu.ru/

94 Permenue 3a1a4 https://resh.edu.ru/

95 OnexTtpudeckoe nose. Ero nefictBue Ha 31€KTpUUECKUE 3apsabl https://resh.edu.ru/
Hanpsok€anocTs anexTpuueckoro nods. [IpoOuslit 3apsn. Jlunuu https://resh.edu.ru/

96 HANPsDKEHHOCTH AJIEKTpUYECKOro 1nosist. OJHOPOIHOE IIEKTPUUECKOE
noJje

97 IToTeHManbHOCTh 3JIEKTPOCTATUYECKOTO MOJISI. Pa3HOCTh MOTEHIUATIOB https://resh.edu.ru/
U HanpsKeHUe

98 [TorenumnanbHas 3HEPTUs 3apsifa B JIEKTPOCTATUUECKOM TOJIE. https://resh.edu.ru/
[ToTeHnnan 3MEKTPOCTATUUECKOTO OIS

99 CBs13b HaPSKEHHOCTHU MOJISL U Pa3HOCTH MOTEHIIUAJIOB IS https://resh.edu.ru/
JIEKTPOCTATUYECKOTO MO

100 [IpuHmn cynepno3uuy 3AeKTPUUECKUX ToJei hitps://resh.edu.ru/

101 Pemenne 3aay https://resh.edu.ru/

102 [Tone Toueunoro 3apsaa. Iloae paBHOMEpPHO 3apsKEHHON chepsl https://resh.edu.ru/

103 [Tonie paBHOMEpPHO 3apsiKeHHOTO 10 00BEMY 11apa. [lone paBHOMepHO https://resh.edu.ru/
3apsHKEHHON OECKOHEYHOM MITOCKOCTH

104 ITpoBOIHUKY B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS https://resh.edu.ru/
3apsoB

105 JIMdIeKTpUKY ¥ OTYIPOBOAHMKH B 3JIEKTPOCTaTUUYECKOM T10JIE https://resh.edu.ru/
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Konnencarop. DnekTpo€MKOCTh KOHAEHCATOPA. DIIEKTPOEMKOCTh

https://resh.edu.

ru/

106
IUIOCKOT'O KOHJIEHCAaTopa
107 [NapasienbHOe COeMHEHNE KOHIEHCATOPOB https://resh.edu.ru/
108 IocenoBaTenbHOE COEIMHEHNE KOHIEHCATOPOB https://resh.edu.ru/
109 DHeprus 3apsHKeHHOT0 KOHJIEHcaTopa https://resh.edu.ru/
110 Pewrenue 3amay https://resh.edu.ru/
111 JIBI>KeHMe 3apsHKEHHON YaCTHIIBI B OTHOPOIHOM 3JIEKTPUUYECKOM T0JIe https://resh.edu.ru/
112 Pewrenye 3amay https://resh.edu.ru/
113 O06o0011eHre U cucTeMaTu3alys 3HaHui 1o TeMe "DIeKTpuyeckoe https://resh.edu.ru/
nose"
114 KonTponbHas pabora no teme "Dnexkrpuueckoe nosue"
115 Cuna toka. [TocTosiHHBIN TOK. Y CI0BHS CYILIECTBOBAaHUS MIOCTOSIHHOTO https://resh.edu.ru/
INEKTPUUYECKOTO TOKA
116 Vcrounnku Toka. Hanpsoxenne u DJ1C https://resh.edu.ru/
117 3akoH OMa AJ1s ydacTKa LEeNH. DJIEKTPUIECKOE CONPOTUBIICHUE https://resh.edu.ru/
118 3aBUCHUMOCTb COIPOTUBIICHUS OJHOPOIHOTO MPOBOJHUKA OT €0 JJIUHBI https://resh.edu.ru/
U TUIOIIAU TIOTIEPEYHOT0 CEYEHUS
119 VY nenbHOE cONpOTUBIIEHNE BelecTBa. Pemenue 3anau https://resh.edu.ru/
120 [TocnenoBarenbHOE, MAPATIETHLHOE, CMEIIAHHOE COCTMHEHNE https://resh.edu.ru/

IMPOBOAHUKOB
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121 Pacuér pa3zBeTBn€HHBIX dnekTpuueckux 1eneil. [Ipasmna Kupxroda

122 Pemenwue 3anau https://resh.edu.ru/
123 Pa6ota anekTpuueckoro Toka. 3akon Jxoyns —Jlenna https://resh.edu.ru/
124 Pemenwue 3anau https://resh.edu.ru/
125 MOIIHOCTD 3JIEKTPUYECKOr0 TOKA. TernnoBas MOIIHOCTb, BbIAEIsIEMAst https://resh.edu.ru/

Ha PE3UCTOpE

126 Pemenue 3amau https://resh.edu.ru/
127 DJIC 1 BHyTpEHHEE CONPOTUBIECHHUE UCTOYHUKA TOKA https://resh.edu.ru/
128 3akon OMa A1 TOJTHOM (3aMKHYTOM) JIEKTPUUECKON eI https://resh.edu.ru/
129 Pemenne 3amau https://resh.edu.ru/
130 MOIIHOCTh UCTOYHUKA TOKA https://resh.edu.ru/
131 KopoTkoe 3amMbIkaHme https://resh.edu.ru/
132 KoH/ieHCcaTOop B 1IeNH TOCTOSHHOTO TOKa https://resh.edu.ru/
133 Pemenue 3amau https://resh.edu.ru/
134 Pemenne 3amad mo teme "[loCTOSTHHBIN 2JIEKTPUUECKHUIA TOK" https://resh.edu.ru/
135 Pemenue 3ampay o Teme "TlocTOSHHBIN AIEKTPUIECKHI TOK" https://resh.edu.ru/
136 Pemenne 3anau no teme "[locTOsIHHBIN 3N1€KTpUUYECKUM TOK" https://resh.edu.ru/
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0000meHue U cucreMaTusanus 3Hauuil no teMe "TlocTosHHBIN

https://resh.edu.ru/

137 N
JIEKTPUUECKUI TOK
138 KonTponpHas padora o teme "TIoCTOSHHBIN AMEKTPUISCKU TOK"
139 DnexTpuyeckas MPOBOJUMOCTD PA3IMYHBIX BEIIECTB. DIEKTPUUECKUN https://resh.edu.ru/
TOK B MeTaju1ax. CBepXIpOBOAUMOCTh
140 DIIEKTPUUYECKHUI TOK B paCTBOPAaX M pacIijiaBax 3JIEKTPOIUTOB. 3aKOHbI https://resh.edu.ru/
®Dapanes U1 JIEKTPOIU3a
141 DneKTpuueckuil Tok B razax. [lnasma https://resh.edu.ru/
142 DNeKTpUUecKUi TOK B BakyyMe. BakyymHble iprOopsl https://resh.edu.ru/
143 DIIEKTPUYECKHI TOK B MOJTYIPOBOAHUKAX https://resh.edu.ru/
144 [TonynpoBoaHKUKOBBIE TPUOOPHI https://resh.edu.ru/
@uznyeckuil NpakTUKyM 10 TeMe "M3mMepeHue cuilbl TOKa U
HaANPsDKEHUS B LENH MIOCTOSHHOTO TOKA ITPH IMIOMOIIY aHAJIOTOBBIX U
145 U(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB" MK "3HAKOMCTBO ¢ IIU(PPOBOI
nabopatopueit o ¢pusuke. [Ipumeps! n3mMepeHus pU3NUECKUX BETUUHH
IPY TIOMOIIY KOMITBIOTEPHBIX TaTYNKOB"
146 ®uznyeckuil NpakTUKyM 1o TeMe "M3yueHne HepaBHOMEPHOTO
JBUKEHMS C LIEJIbI0 ONPENEICHUS] MTHOBEHHONW CKOPOCTH"
®usnueckuil NpakTUKyM 1o Teme "M3mepenue yCKOpeHusl pu
147 MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM
mockoctn" niy "McecnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH TPH
PaBHOYCKOPEHHOM JIBH)KEHUU"
®dusndeckuit TpakTUKyM 1o Teme "M3meperune yckopeHust CBOOOHOTO
148 naneHus" wim "V3ydenue ABUKEHUs Tena, OPOIIeHHOTO

TOPU30HTAIBHO"
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149

®uznyeckuil NpakTUKyM 1o teme "M3ydeHue 1BUKEHUS Tela 1o
OKPY’KHOCTH C [TOCTOSIHHOM 110 MOZIYJIFO CKOPOCTBIO" MIIH
"HccnenoBanue 3aBUCUMOCTH NT€pHOAA 00paleHNs] KOHUYECKOTIO
MasiTHUKA OT €ro MapaMeTpoB"

150

®dusnueckuil NpakTuKyM 1o teme "M3mepenne paBHOIEHCTBYIOIEH
CWJIBI TIPY ABM)KCHUU OpyCKa 10 HAKJIOHHOM TIOCKOCTH'" HITH
"[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BPEMEHH JIBUXKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PAaCCTOSTHUE OT €ro Macchl”

151

®uznyeckuil npakTukyM o teme "MccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BO3HUKAIONINX B MPY)KUHE M PE3UHOBOM 00pasIie, OT ux
nedopmarun ninn "V3ydeHne IBUKCHHSI CHCTEMBI T, CBSI3aHHBIX

HUTBIO, IEPEKUHYTON yepes JErkuii 010K"

152

Ousnueckuii mpakTKyM 1o Teme "M3mepenne ko3 dunmenta tpenus
10 BEJIMYMHE yrJIoBoro kKoddduuuenta 3apucumoctd Frp(N)" nim
"UccnenoBanue ABMKEHUs OpyCcKa MO HaKJIOHHOM TIOCKOCTH C
nepeMeHHbIM K03 durreHToM TpeHus" win "M3ydenue aBuxeHus
rpy3a Ha Bally ¢ TpeHHEM"

153

®uznyeckuil npakTukyM o teme "MccnenoBanue ycioBuil paBHOBECHUS
TBEPJIOTO TeJIa, UMEIOIIETO OCh BpaieHus" win "KoHcTpynpoBanue
KPOHILUTEHHOB U pacuéT cuil ynpyroctu" unu "M3yuenue ycToiumBocTu
TBEPJIOTO TeJla, UMEIOIIETO TUIOIaAb OMOpHI"

154

®u3nuecKkuil NpakTUKyM 1o Teme "M3mepenne nmMmnyisca Tena 1no
TOPMO3HOMY ITyTH" 1y "MI3MepeHune Cuilbl TATH, CKOPOCTH MOJIENN
AIEKTPOMOOUIISI U MOIIHOCTH CUJIbl TATH" min "CpaBHEHHE U3MEHEHHUS
MMITyJIbCa TeJla C UMIYJIbCOM CUJIbl" Wi "HccieioBaHne COXpaHeHUs
MMITyJIbCa MPH YIPYIoM B3aumoencTeun" uin "M3mepenue
KMHETUYECKOW YHEPTUM TeJa 110 TOPMO3HOMY ITyTH"

155

®u3nuecKkuil NpakTUKyM 110 Teme "M3ydeHne n30TepMUYECKOro
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nporiecca (PeKOMEHI0BaHO UCTIOIb30BaHue U(ppoBoii 1aboparopun)"
i "N3yuenune nzoxopHoro mnporecca" win "M3yuenue n3odapHoro
nponecca” uinm "[IpoBepka ypaBHEeHUs COCTOSHUSA"

156

®uznyeckuil NpakTukyM 1o teme "M3mepenue yaenbHoi
termoémkocTu" unu "VccienoBanue mpoiiecca OCTbIBaHUS BElecTBa"
win "HccnenoBanue aguabatHoro npouecca” win "M3ydeHnue
B3aMMOCBS3H SHEPTUU MEXMOJIEKYISPHOTO B3aUMOJICHCTBHS U
TEMIIepaTypbl KUIICHUS )KUIKOCTEH"

157

®uznyeckuil npakTukyM 1o teme "M3ydeHne 3akoHOMEpHOCTEN
ucnapenus xuaxkocreil" nwin "M3mepeHue yaeabHOU TEIIoTh
11aBJieHus Jbjaa" unm "M3ydeHue cBONCTB HACHIIIEHHBIX TapOB" WK
"HN3mepenue abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OLIEHKAa MaccChl 1apoB
B nioMeleHun". Mismepenue kodppuumeHTa noBepXHOCTHOTO
HaTSDKEHUS

158

®uznyeckuil npakTukyM 1o teme "Habintoienue npeBpalieHus
SHEPIrUH 3aps’KEHHOT0 KOHJEHCATOPa B SHEPTHUIO U3ITyYEHUS
ceeronuona" uinu "M3ydeHue npoTekaHus TOKa B LIETIH, COAEPKaLIEH
KoHzAeHcarop" win "PacnipeneneHue pa3HOCTH NOTEHINAIOB
(HampspKeHMsT) IpU MOCJIeA0BATEIbHOM CO€AMHEHUH KOHAEHCAaTOpOB"

159

®uznyeckuil npakTukyM no teme "MccnenoBanue cMenaHHOTO
coeuHeHus pe3uctopoB” unu "M3mepenue yaenbHOro ConpoTUBIEHUS
npoBoiHUKOB" nnu "MccrenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HANPSDKEHUS JJIs1 JTAMIThl HaKaJIUBaHUA"

160

duznyeckuil npakTukyM no teme "Habmronenue anekrponuza’ uim
"N3mepenne 3apsna oqHoBaIeHTHOTO noHa" unu "MccnenoBanne
3aBHCUMOCTH COIIPOTUBJICHUSI TEPMOPE3NUCTOPA OT TEMIIEpaTyphl" Hin
"CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH Juona"

161

PesepBHbIil ypok. O000IICHNE ¥ CHCTEeMAaTH3allus 3HAHUH 10 TEMe

https://resh.edu.ru/
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"Kuuemaruka"

162 PesepBHbIil ypok. O000IICHNE ¥ CHCTEeMAaTH3allus 3HAHUH 110 TeMe https://resh.edu.ru/
"lunamuka"

163 PesepBHbIil ypok. O000IIEHNE ¥ CHCTEeMAaTH3allus 3HAHUH 10 TeMe https://resh.edu.ru/
"CraTtuka TBEp0TO Tena"

164 PesepBHeIil ypok. O000IICHHE U CUCTEMAaTH3aIHs 3HAHUI 110 TeMe https://resh.edu.ru/
"3aKOHbBI COXpaHEHUsl B MEXaHUKe"

165 PesepBHblit ypok. O60011IeHHE U CUCTEMATHU3aIHsI 3HAHHM 110 TeMe https://resh.edu.ru/
"OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM Teopun”

166 PesepBublit ypok. O60011IeHHE U CUCTeMATHU3aIHsI 3HAHHH 110 TeMe https://resh.edu.ru/
"Tepmoaunamuka. TennoBbie MaluHb!"

167 PesepBHbIi ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHM 110 TeMe https://resh.edu.ru/
"ArperatHble cocTosHUs BelecTBa. da3oBbie nepexo/p!”

168 PesepBHblit ypok. O000IIIeHHE U CUCTeMATHU3AIIHsI 3HAHHM 110 TeMe https://resh.edu.ru/
"DnexkTpuueckoe mnosie"

169 PesepBHblit ypok. O600IIeHHE U CUCTeMATU3AIIHsI 3HAHHH 110 TeMe https://resh.edu.ru/
"ITocTOSHHBIN NEKTPUYECKUH TOK"

170 PesepBubIit ypok. O60011IeHHE U CUCTEMATU3AIIMS 3HAHUN 110 TEME https://resh.edu.ru/

"TOKM B pa3Iu4HbIX cpenax”
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11 KIIACC

KoanyecTBo 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

Ne o/ Tema ypoka
Bcero o0pa3oBaTe/ibHbIE PeCypChl
1 B3auMopeiicTBuE NOCTOSIHHBIX MAarHUTOB M IIPOBOJHUKOB C TOKOM. 1 https://resh.edu.ru/
MarunutHoe nosne. ['unoreza Ammnepa
9 Bekrop maruutHON MHAYKUMU. [IpUHIMI Cyniepno3ulini MAarHUTHBIX 1 https://resh.edu.ru/
nosiei. JImHuM MarHUTHOM MHIYKLIIUH
3 MarnuTtHOe 1ojie TPOBOJHUKA ¢ TOKOM. OmBIT Dpcrena 1 https://resh.edu.ru/
4 Cwita Amnepa, e€ HanpaBjIeHUE U MOJyJib. Pemienne 3anau 1 https://resh.edu.ru/
5 I[IpuMeHeHue 3aK0Ha AMIiepa. DIeKTPOU3MEPUTENBHbIE TPHOOPEI 1 https://resh.edu.ru/
6 Cuna JlopeHna, e€ HanpaBiieHUE U MOAYJb. [[BHXkEHHNE 3apsyKEHHOU 1 https://resh.edu.ru/
YaCTHULbI B OJJHOPOJHOM MarHMTHOM I10J1€
7 Perenne 3a1au 1 https://resh.edu.ru/
8 Pa6ora cunsl Jlopenia 1 https://resh.edu.ru/
9 MarauTHOe nosie B BemecTe. deppoMarHeTHKH, mapa- 1 JHaMaTrHETHKH 1 https://resh.edu.ru/
10 OcHoBHbIe cBoIicTBa (heppomarueTukoB. [Ipumenenne peppomMarHeTukoB 1 https://resh.edu.ru/
11 Pemenue 3agau no reme "MarnutHoe nosue" 1 https://resh.edu.ru/
12 SIBneHne AneKTpOMAarHUTHOM MHAYKIMU. [I0TOK BEKTOpa MAarHUTHOM 1 https://resh.edu.ru/
WHIYKITUN
13 SJIC HHAYKIHH 1 https://resh.edu.ru/
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3aKoH 3neKTpoMarHuTHo nHaykuuu dapanes. Buxpesoe anekrpuueckoe

https://resh.edu.

ru/

14
nosne. Toxku dyko
15 OJC nHAYKIMH B IBUKYLIMXCSA IPOBOAHHUKAX https://resh.edu.ru/
16 Permenue 3a1a4 https://resh.edu.ru/
17 Tpasuo Jlenma https://resh.edu.ru/
18 HNunykruBHOCTh. KaTyiika MHAYKTUBHOCTH B IIEMTU TOCTOSTHHOTO TOKA https://resh.edu.ru/
19 SBnenue camonnaykiuu. I/1C caMouHyKIuu https://resh.edu.ru/
20 DHeprusi MarHUuTHOTO TOJISl KATYIIKUA ¢ TOKOM. DJIEKTPOMArHuTHOE T0JIe https://resh.edu.ru/
21 Peluenue 3axay https://resh.edu.ru/
22 O06o0011eHre U crucTeMaTu3alys 3HaHu| 1o TeMe "DIeKTpoInHaMuKa" https://resh.edu.ru/
23 Konumponsnas paboma no meme ""Inekmpoounamuxa’’
24 Koneb6arenbHas cucrema. CBoOoHbIE KoJeOaHus. ['apMoHnueckue https://resh.edu.ru/
KoseOaHus
25 Kunemarndeckoe u JTMHAMUYECKOE OMHCAHKUE KOJIeOaTeNbHBIX IBHKEHUIN https://resh.edu.ru/
DHepreTU4ecKoe onucanue. BoIBoa TMHaMUUECKOTO OMUCAHUS https://resh.edu.ru/
26 TapMOHUYECKUX KOJIeOaHW U3 MX SHEPTETUUECKOTO M KWHEMAaTHYECKOTO
OTHCaHUs
27 Awmmuintyna u ¢aza xonebanui https://resh.edu.ru/
)8 [Tepuon n wactora konebanuii. [leproa ManbIx CBOOOTHBIX KOJICOAHMI https://resh.edu.ru/

MaTeMaTHU4ecKoro MasTHHUKa. [lepnosn cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
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MassTHHKa

29 3aryxaromue kojaebaHus. BeiHykaeHnbie konebanus. Pezonanc https://resh.edu.ru/

30 ABTOKOIEOAHYS https://resh.edu.ru/

31 0O0001eHre U cucTEMaTU3aLMs 3HAHUI 110 TeMe "MexaHHdecKue https://resh.edu.ru/
koneOanus"

32 DnexTpoMarHuTHbIC Konebanus. KoxeGaTenpHbIN KOHTYD https://resh.edu.ru/

33 ®opmyna Tomcona. CBsI3b aMILUIUTYIbI 3apsiia KOHJAEHCATOpA C https://resh.edu.ru/
aMIUTATYION CHJIBI TOKA B KOJIEOATEIILHOM KOHTYpE

34 3aKOH COXpaHCHHSI SHEPTUU B UICATHHOM KOJIeOATSIIbHOM KOHTYPE https://resh.edu.ru/

35 3aryxarolue 3JIeKTPOMarHuTHbIE KosieOaHus. BeiHyXIeHHbIE https://resh.edu.ru/
AJIIEKTPOMATrHUTHBIE KOJIeOaHUsI

36 IlepemenHbI TOK. Pe3ucTop 1 KOHIEHCATOP B LENHU IIEPEMEHHOIO TOKA https://resh.edu.ru/

37 Karyuika HHIYKTUBHOCTH B LIETIH IEPEMEHHOTO TOKA https://resh.edu.ru/

38 3akon OMa JJis SJIEKTPUIECKOM IIeNu IEPEeMEHHOT0 TOKa https://resh.edu.ru/

39 MoniHOCTh IEPEMEHHOTO TOKA. AMILTUTYIHOE U ACHCTBYIOIIEE 3HAUYEHUE https://resh.edu.ru/
CHUJIbI TOKA U HAIPSIKEHUS

40 Pe3onanc B anextpuueckoit nenu. Pemenue 3agau https://resh.edu.ru/

a1 Wneansublif Tpancopmatop. [IponsBoacTso, nepeaada u norpediaeHue https://resh.edu.ru/
ANEKTPUUECKONW SHEPTUH

42 DKOJIOTMYECKUE PUCKHU TP MPOU3BOJICTBE dJEKTpodHeprun. KynbTypa https://resh.edu.ru/
HCIIOJIb30BAHHUS JIEKTPOIHEPTUH B ITIOBCEHEBHOM KU3HU

43 Perenue 3a1a4 https://resh.edu.ru/
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44 O06o0011eHre U cucTeMaTu3alus 3HaHU| TI0 TeMe ""DIEKTPOMarHUTHbIE https://resh.edu.ru/
KoseOaHus"

45 MexaHnyeckue BOJIHbI. XapaKTEPUCTUKU MEXAaHUYECKUX BOJIH https://resh.edu.ru/

46 CBoiicTBa MEXaHUYECKUX BOJIH https://resh.edu.ru/

47 3ByK. XapaKTepUCTUKU 3ByKa https://resh.edu.ru/

48 HNudpasByk u yneTpa3Byk. [llyMoBoe 3arpsi3HeHNE OKPYKAIOIIEH CPEIbI https://resh.edu.ru/

49 Peluenue 3axay https://resh.edu.ru/

50 DIIeKTPOMarHUTHbIE BOJIHBI. M3yueHne 31eKTpOMarHuTHBIX BOJTH https://resh.edu.ru/

51 DHeprus MEeKTPOMArHUTHBIX BOJH. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH https://resh.edu.ru/

- [Ixana smeKTpoMarHuTHHIX BOJH. [I[puMeHeHHEe 2JIeKTPOMarHUTHRIX BOJIH B https://resh.edu.ru/
TEXHHUKE U OBITY

sg+ IIprHIMIIBI paIMOCBSA3U U TeNEBUICHUSA. Paqnonokamnus. https://resh.edu.ru/
DJIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpeabl

54 Konumponsnas paboma no meme "Konebanus u eonnot"’

55 Cgert. 3aKOH NMPSIMOJIMHENHOT0 PACIPOCTPAHEHUS CBETA https://resh.edu.ru/

c6 Pemenue 3aga4 Ha IpUMEHEHUE 3aKOHA MPSAMOJIMHEHOTO https://resh.edu.ru/
pacrpocTpaHeHHUs CBETa

57 Otpaxenue cBera. [1nockoe 3epkano. Chepuueckoe 3epkaino https://resh.edu.ru/
[Ipenomnenue cBeta. AGCONIOTHBIM U OTHOCHTEIIbHBIN TTOKA3aTelb https://resh.edu.ru/

58 npesnomiuenus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenensHelil yroma

MMOJIHOT'O BHYTPCHHCT'O OTPAKCHUA
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59 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB OTPAXKEHUSI U IIPEJIOMJICHUS CBETA https://resh.edu.ru/

60 Xon nmydeit B mpu3me. Jucnepeus cpeta. CIIOXKHBIN cocTaB 0€10ro CBETa. https://resh.edu.ru/
Lser

61 JIumsel. DOKyCHOE PacCTOSHUE U ONTHYECKAS CHJIA JTHH3bI https://resh.edu.ru/

62 [Toctpoenue n3o0paxeHuii B TMH3aX U UX CUCTEeMaX. Y BeJIMYEHUE JIMH3bI https://resh.edu.ru/

63 Pemenue 3a1a4 Ha MOCTpOCHNE H300PAKESHUH, TTOTYIAEMBIX C TIOMOIIBIO https://resh.edu.ru/
JNH3

64 I'ma3 xak onruueckas cucrema. Pemenue 3anad. [Ipenensr npuMeHUMOCTH https://resh.edu.ru/
r€OMETPUYECKON ONTUKHU

65 Konmponsnaa paboma no mamepuany, npoiidenHomy 6 nepeom noyzo0uu

66 CKOpOCTh CBETA M METOIBI €€ H3MEPEHHUS https://resh.edu.ru/

67 JIMcTiepcHs cBeTa https://resh.edu.ru/

68 WnTepdepenmus creta. KorepeHTHbIE UCTOYHUKH. Y CIOBHS HAOTIOACHUS https://resh.edu.ru/
MaKCHMyMOB U MUHUMYMOB

69 Peluenue 3axay https://resh.edu.ru/

70 [Tpumenenue unTephepeHIn https://resh.edu.ru/

- Hudpakmus ceera. JudpakimonHas pemérka. Y cIoBUe HaOIIOIeHUS https://resh.edu.ru/
IJIaBHBIX MAaKCUMYMOB

72 Pemenne 3axay https://resh.edu.ru/

73 [Tonepeunocts cBeToBBIX BOIH. [lomspu3anus ceera. CBETOBBIE SBICHUS B https://resh.edu.ru/

pUpPOJIC
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74 O06o01mIeHne u cucreMaru3anus 3Hanui mo Teme "Onruka” https://resh.edu.ru/

75 Konumponvnasa paboma no meme «Onmuxa

26 ['panu1bl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. 3aKOHBI https://resh.edu.ru/
JIEKTPOJMHAMUKH U IPUHLUI OTHOCUTEIBbHOCTU

77 [TocTynatel cienabHONW TEOPUH OTHOCUTEIBHOCTH https://resh.edu.ru/
[IpocTpancTBeHHO-BpeMeHHoOM uHTEpBall. [IpeodpazoBanus JlopeHna. https://resh.edu.ru/

78 Ycnosue npuunHHOCTU. OTHOCUTENIBHOCTH OJHOBPEMEHHOCTH.
3amenJIeHUe BpPEMEHH U COKpAaILEHUE JUIMHbI

79 DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI https://resh.edu.ru/

80 CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTHUIIBI. https://resh.edu.ru/
DHeprusi NoKos

81 PaBHOBECHOE TEMIOBOE M3MydeHHe. 3aKOH CMenleHus Buna https://resh.edu.ru/

82 I'mnoresza M. Ilnanka o kBaHTax. ®OTOHBI https://resh.edu.ru/

83 DHeprus ¥ UMITYIbC POTOHA https://resh.edu.ru/

84* dotorpdext. Onpiter A. I'. CTonerosa. 3akoHsl GoTodddexra https://resh.edu.ru/

g5 VYpasuenue DitHmreitHa 11 porodddekra. "KpacHas rpanuma” https://resh.edu.ru/
dororddekra

86 JaBnenue ceera. OnbiTel [1. H. JIeOenena https://resh.edu.ru/

87 BomHoBsIe cBoiicTBa yactull. Bosnsl ne bporins. JlnuHa BonHsl ne bpoiins https://resh.edu.ru/
U pa3Mepbl 00J1aCTH JIOKATU3AUH IBUXKYIIEHCS YaCTUIIBI

38 KopnyckymnsipHo-BosiHOBOH ayanu3M. J{udpakuus 31eKTpoHOB Ha https://resh.edu.ru/

KpHCTaIax
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Criennduika n3mepenuid B Mukpomupe. COOTHOLICHUS HEOTPEAenEHHOCTEN

https://resh.edu.

ru/

89 3
I'eit3enGepra
90 Pemenue rpaduyeckux 3amaq https://resh.edu.ru/
91 Pemenue pacuérHbix 3a1a4 https://resh.edu.ru/
92 Koumponvnasa paooma no memam: ""Ocnoswvt CTO'", ""Kopnyckyaapno-
60110801 Oyanusm'’
93 OneITHI 10 UCCIIEOBAHUIO CTpOeHUs aToMa. [lnanerapnas monens atoma https://resh.edu.ru/
Pesepdopna
94 Tocrysnats! Bopa https://resh.edu.ru/
95 Bunel ciektpoB. CiieKTp ypoBHEN 3HEPTHH aTOMa BOAOPOJa https://resh.edu.ru/
96 CHOHTaHHOE U BBIHYKIEHHOE U3TydeHHEe CBETa https://resh.edu.ru/
97 Tazep https://resh.edu.ru/
98 Hyknonnas mozens sinpa ['eiizen6epra-liBaneHko. 3apsi 1 MaccoBoe https://resh.edu.ru/
ymcio siapa. M3oronsl. PaanoakTHBHOCTh
99 3aKOH paslM0aKTUBHOTO pacnaaa. CBONCTBAa MOHU3UPYIOIIETO U3JIy4YEHUS. https://resh.edu.ru/
BiusiHne pagnoakTUBHOCTH Ha JKUBBIE OpraHu3Msl. Jlozumerpus
DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa. https://resh.edu.ru/
100 SAnepusie peakuu. SAnepHsie peaktopsl. [Ipobiemsl ynpapiseMoro
TEPMOSJIEPHOTO CUHTE3a. DKOJIOTHYECKUE acIIeKThl Pa3BUTHUS SAEPHOM
DHEPreTUKHU
MeTo/1bl perucTpalnyy U UCCIIEJOBAHUSI SJIEMEHTAPHBIX YaCTHUI. https://resh.edu.ru/
101 DyHIaMEHTAIbHBIE B3aUMOIEUCTBUA. bapruOHBI, ME30HBI U JIEITOHBI.

[IpencraBnenue o CtannapTHoi Mojenu. KBapk-riirooHHas MOIEb
aJIpOHOB
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107 ®usuka 3a npeaenamu CtangapTHold Moenu. TéMHas MaTtepusi U TEMHas https://resh.edu.ru/
sHeprus. EnuHCTBO pu3nueckoil KapTUHBI MUpPa

103 Oransl pa3BUTHS aCTPOHOMUHU. 3HAYEHUE aCTPOHOMUHU https://resh.edu.ru/

104 [TpruMeHUMOCTH 3aKOHOB (PU3HUKH [T OOBSICHEHUS IIPUPOIbI KOCMHUUECKUX https://resh.edu.ru/
00BEKTOB. MeTo/1bl aCTPOHOMMYECKHX HCCIIeI0BaHUN

105 CoBpeMeHHbIE ONTHYECKUE TEIECKOTbI, PAUOTEIECKOIIBI, https://resh.edu.ru/
BHeaTMoc(epHast aCTpPOHOMUS

106 Bun 3Bé31H0T0 HeOa. Co3Be31us, IPKHUE 3BE3/IBI, IUNIAHETHI, KX BUIUMOE https://resh.edu.ru/
JBUKCHHE

107 Conneunas cucrema. Connue. ConHeyHasi akTUBHOCTb. ICTOUHUK 3HEpruu https://resh.edu.ru/
CoJHIa ¥ 3B€37

108 3BE3/1bl, UX OCHOBHBIE XapaKTepUCTUKU. J(narpaMma "crieKTpanbHbIN Kiacc https://resh.edu.ru/
— CBETUMOCTB"

109 3Be3/bI INIABHOM MOCIIEI0BATEIBHOCTH https://resh.edu.ru/

110 Bnytpennee ctpoenue 38E31. COBpeMEHHBIE TTPEACTABICHHS O https://resh.edu.ru/
MPOUCXOXKACHNUHU U 3Botoluu CostHIa U 3BE31. DTambl AKU3HU 3BE3]1

111 Muieynsiii [Tyre — Hama I'anaktuka. Tunel ranaktuk. YEpHsle AbIPHI B https://resh.edu.ru/
Apax rajJaKkTUK

112 Bcenennas. Pacimupenue Beenennoit. 3akon Xa66usa. Teopust bonbioro https://resh.edu.ru/
B3pbIBa. PenukroBoe n3iryuenue

113 MacmrabHas ctpykrypa Beenennoit. Meraranaktuka. Hepeménnnie https://resh.edu.ru/
po06JIeMbl ACTPOHOMUH
®uznyeckuil NpakTUKyM 1o TeMe "MccnenoBaHne MarHuTHOTO T10JIS

114 NOCTOSIHHBIX MarHuToB" "MccnenoBanne AelCTBUS TOCTOSHHOTO MarHuTa
Ha paMKy ¢ TOKOM"

115 @uznyeckuil NpakTUKyM 1o TeMe "M3ydeHue 3aBUCMMOCTH CHIIbl AMIiepa
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OT CWJIBI TOKA"

®dusznyeckuil mpakTukyM 1o teme "MccienoBanue saBieHus

116 ANIEKTPOMATHUTHON UHAYKIUN"
117 ®dusndeckuit npakTUkyM 1o Teme "COoopka MOACIH dJIEKTPOMArHUTHOTO
reseparopa"
118 dusnueckuii mpakTUKyM 1o Teme "M3mMepenue nepruoaa cBOOOIHbBIX
KOJICOAHUH HUTSHOTO U TIPYKUHHOTO MassTHUKOB"
119 Ouznyeckuil mpaktukym o teme "[IpeobpasoBanue sHEPTrUU B
IPYXKUHHOM MasiTHUKE"
®usnueckuil NpakTuKyM 1o teme "MccnegoBanue nepeMeHHOro Toka
10 yepes3 NoCIeJ0BAaTEIbHO COEAUHEHHBIE KOHACHCATOP, KaTYIIKY U
pesuctop" unu "MccnenoBanue pabOThl HCTOYHUKOB CBETA B IIETTH
MepEMEHHOTO TOKa"
151 ®uznyeckuil NpakTUKyM 1o Teme "M3ydeHue napameTpoB 3ByKOBOM
BOJIHBI"
122 BIIP/Tooosaa xonmponvnaa paboma
®u3nueckuil NpakTUKyM 1o Teme "OnpeneneHue UMIyiabca U SHEPTUU
123 PENATUBUCTCKUX YacTHIl (10 ¢oTorpadusM TPEKOB 3apsIKEHHBIX YaCTHUI] B
MarHuTHOM noie)"
124 Peseprubiil ypok. O60011eHUE U CUCTeMaTH3alMs 3HaHul. Poib u MmecTo https://resh.edu.ru/
(U3KUKYN U aCTPOHOMHH B COBPEMEHHOUN HaYYHOU KapTHHE MUpa
155 PeseprubIil ypok O6001IeHNE U CUCTEMATU3AIIHS 3HAHUM 110 TEME https://resh.edu.ru/
"KunemaTtuka"
126 PesepBHeIit ypok O000IIeHNE U CUCTEMATH3AIUS 3HAHUH 110 TeMe https://resh.edu.ru/
"Kunematuka"
127 PeseprubIil ypok O6001IeHNE U CUCTEMATU3AIIMS 3HAHUM 110 TEME https://resh.edu.ru/

"Inaamuka"
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158 PesepBHeIit ypok O000IIEHNE U CUCTEMATH3AIUS 3HAHUH 110 TeMe 1 https://resh.edu.ru/
"CraTtuka TBEp0rO TEena"

129 PesepBHelit ypok O000IIEHNE U CUCTEMATH3AIMS 3HAHUH 110 TeMe "3aKOHBI 1 https://resh.edu.ru/
COXpaHEHHUs B MEXaHHKe"

130 PesepBHbIil ypok O000IIEHNE U CUCTEMATU3AIMS 3HAHUH 110 TEME 1 https://resh.edu.ru/
"OCHOBBI MOJICKYJISIPHO-KUHETHYECKOU Teoprun"

131 PesepBHbIit ypok O000IIeHNE U CHCTEMATH3AIUS 3HAHUH 110 TeMe 1 https://resh.edu.ru/
"Tepmoaunamuka. TennoBbie MaluHb!"

133 PesepBHeIit ypok O000IIeHNE B CHCTEMATH3AIUS 3HAHUH 110 TeMe 1 https://resh.edu.ru/
"ArperatHble cocTosiHUs BelecTBa. da3oBbie nepexo/p!”

133 PesepBHblit ypok O0001IeHNE U CUCTEMATH3AIUS 3HAHUH 110 TeMe 1 https://resh.edu.ru/
"DnexkTpuueckoe mnoie"

134 PesepBHeIit ypok O000IIeHNE B CHCTEMATH3AIUS 3HAHUH 110 TEMe 1 https://resh.edu.ru/
"TTocTosIHHBIN AMEKTpUYECKUil TOK"

135 PeseprubIil ypok O6001IeHNE U cCUCTEMAaTH3aIlis 3HaHui 110 Teme "Toku B 1 https://resh.edu.ru/
pa3IuYHbIX cpenax”

136 PesepBHblit ypok O000IIEHNE U CUCTEMATH3AIUS 3HAHUH 110 TeMe 1 https://resh.edu.ru/
"MarnutHoe nojue"

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136

*Yuet paboueil mporpaMMbl BOCTIUTAHHS
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