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l. COJEP)KAHUE YYEBHOI'O ITPE/IMETA
10 KJIACC

Pa3znen 1. Hayunblii MeTOX MO3HAHUS IPUPOAbI.

®dusnka — QyHaaMeHTanbHas Hayka o npuponae. HayuHblii MeTox NO3HAHUSA M METOJbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCIIepUMEHT U TeOpHs B Tpoliecce Mo3HaHus npupozsl. Habmonenne u skcriepuMeHT B (hU3HKe.

CriocoObl n3MepeHus (pU3NUecKuX BEJIMYMH (aHAJIOTOBBIE U LIM(POBBIE N3MEPUTENIbHBIE IPUOOPBI,
KOMIIbIOTEPHBIE JTATYNKOBBIE CUCTEMBI).

[orpemHocTu n3MepeHuit pu3MUecKuX BeITUYUH (a0COTIOTHASE U OTHOCUTEIIbHAS ).

MonenupoBanue (U3MUECKUX SIBICHUH M MPOLECCOB (MaTepHalibHas TOYKA, aOCOIIOTHO TBEPIOE
TeJOo, UleaJIbHAs KHUIKOCTb, UJI€aJIbHBIN ra3, ToueuHslil 3apsana). ['unoresa. duszndyeckuil 3aKoH, rpaHULIbI
€ro NpuMeHUMOoCcTH. PU3nUecKas Teopusl.

Ponb 1 MecTo ¢u3MKu B POPMUPOBAHUH COBPEMEHHON HAyYHOM KapTHHBI MHUpPA, B MPAKTHYECKOM
NEeITEIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomoit, nPAKMUKYM.

W3mepeHue cuiabl TOKA W HaNpsDKEHUS B LENM MOCTOSHHOIO TOKAa NP MOMOIIM aHAJIOTOBBIX U
UG POBBIX H3MEPUTEIHHBIX TPUOOPOB.

3nakoMcTBO ¢ nudpoBoii madboparopueii mo ¢usuke. [Ipumepsl n3meperust GU3MUECKUX BEIUIHH
IIPYU IOMOILM KOMITBIOTEPHBIX J1TaTYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOr0 IBHKeHUs. CucTeMa OTcuéTa.

IIpsimast 1 oOpaTHas 3a7ja4uil MEXaHUKH.

Paaunyc-BekTop MaTepHaibHON TOUKH, €r0 MPOEKLUN Ha OCH CUCTEMbI KOOpAUHAT. TpaekTopusl.

[lepemenienue, CKOpoCTh (CpeaHssE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepUaIbHOU
TOYKH, UX MPOEKIMU Ha OCH CUCTEMBI KoopAuHaT. CliojkeHue NepeMeIeHni U CI0KEHHE CKOPOCTEH.

PaBHOMEpDHOE ¥ PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JIBUKEHHE. 3aBUCUMOCTb KOOPJIMHAT,
CKOPOCTH, YCKOPEHHUS U IyTH MaTepUalbHOU TOYKH OT BPEMEHHU U UX IPaUKH.

CBobOosHOe najsieHne. Y cKopeHre cBOOOAHOro najeHus. [IBuxenue tena, OpOLUIEHHOrO MO YoM
K FOPU3OHTY. 3aBUCHMOCTbh KOOPJAMHAT, CKOPOCTH U YCKOPEHMSI MaT€pHAIbHON TOUYKH OT BPEMEHU U MX
rpadukH.

KpuBonuueliHoe nBukeHue. JIBHKE€HHME MAaTepUAIbHOM TOYKM IO OKPYKHOCTH. YTJOBas H
JTuHeWHas ckopocTb. [lepuon u yactorta obpaienus. LlenTpocTpeMuTenbsHoe (HOpMaIbHOE), KacaTelIbHOE
(TaHreHIMAIBHOE) U TIOJTHOE YCKOPEHNE MAaTepHaIbHOM TOUKH.

TexHuuyeckue ycTpocTBa M TEXHOJOTMUECKHE IHPOIECCHl: CIHUIOMETP, ABM)KEHHE CHApSIOB,
LIEMHbIE, [IecTepEHYAThIC M PEMEHHBIE TIepe1aut, CKOPOCTHBIE JIU(THI.

JHemoncmpayuu.

Monenb cucteMbl 0TCUETa, WILTIOCTPALMs KHHEMAaTHYECKUX XapaKTePUCTHK JIBHIKEHUSI.

Croco0bI McCaeI0BaHus IBUKEHUM.

Nnmroctpanys npeaenbHoro nepexoaa U N3MepeHue MTHOBEHHON CKOPOCTH.

[IpeoOpa3oBanue NBUKEHUN C UCTIOIB30BAHUEM MEXAaHU3MOB.

[Tagenuie Ten B BO3/1yXe U B Pa3peKEeHHOM ITPOCTPAHCTBE.

Habmtonienue nBrxeHus Tena, OpoleHHOro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

HanpaBiieHne ckopocTH IpH IBUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yriaoBoit CKOPOCTH B PEIYKTOpE.

CpaBHeHHE TTyTEH, TPACKTOPUH, CKOPOCTEN JBHXKEHUSI OJTHOTO M TOTO K€ Teja B pa3HbIX CUCTEMAX
OTCYETa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.



N3y4eHne HepaBHOMEPHOTO JBUKCHMS C LENbI0 ONPEAEICHNSI MTHOBEHHON CKOPOCTH.

N3mepenne ycKOpeHHs IIpU INPSAMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHOKCHMHM I10 HAKJIOHHOMN
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBH)KCHHUH.

W3mepeHue yckopeHHs CBOOOJHOIO MaJeHHs (PEKOMEHJOBAHO HCIOJIb30BaHUE LU(POBOM
naboparopun).

N3ydyenue nBuKEHMsI Tena, OpPOIIEHHOIO TOpHU3OHTalnbHO. IIpoBepka rumoressl 0 MpPAMOM
IIPONTOPLIMOHAIBHOM 3aBUCUMOCTH MEXy JAJIbHOCTBIO MTOJIETA U HAYAJIBHOM CKOPOCTBIO TeJa.

W3ydyeHne nBUKEHUS Teja 110 OKPYKHOCTH € IIOCTOSIHHOM IO MOZYJII0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepHOAa 00palieHnss KOHMUECKOTO MasiTHUKA OT €r0 IapaMeTpoB.

Tema 2. lunamuxa.

[lepBeii 3axkoH HeroTroHa. HHepuumanbHble cucTeMbl OTCYETA. [IpMHIMIT OTHOCUTENIBHOCTH
INanunes. HemnepuanbsHble cucTeMbl OTCUETa (ONpeiesieHUe, IPUMEPBI).

Macca tena. Cuina. [IpuHnun cynepno3uiuuu cuil.

Bropoii 3akoH HproTOHA 1151 MaTEpUAIBHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepHUaIbHBIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHHUS. DKBUBAJIECHTHOCTh T'PAaBUTALMOHHON U HHEPTHON MacChl.

Cuna TsxKecTH. 3aBUCUMOCTb YCKOPEHMsI CBOOOJHOIO MAaJI€HUS OT BBICOTHI HaJ MOBEPXHOCTHIO
IUTAHEThI U OT reorpaduueckoil mupoThl. [IBukeHne HEOECHBIX TN U MX CIYTHUKOB. 3akoHbl Kemepa.
IlepBas kocMHUYECKask CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUS! CKOJbXEHUs U cuia TpeHus nokos. Koaddumment
TpeHust. Cuia CONpOTUBIICHUS IPU JABHKEHUU Teja B KUJIKOCTH WM rase, e€ 3aBUCHUMOCTb OT CKOPOCTH
OTHOCHUTEJIHOT'O JIBUYKEHUS.

HMasnenune. 'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHnueckue  ycTpoiicTBA M TEXHOJOTMYECKHE  IPOLIECCHI:  MOAIIMIHHUKH,  JBUKCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

HaGmtoneHnue nBrkeHHs Tell B MHEPIHUAIbHBIX M HEUHEPIUAIBHBIX CUCTEMaX OTCUETA.

IIpyHIMI OTHOCUTENBHOCTH.

Kauenue nByx HMIMHAPOB WM HIApOB Pa3HOM Macchl C OJUHAKOBBIM YCKOPEHHEM OTHOCHUTENIBHO
HEWHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOJAEHCTBYIOIIEH IPUIIOKEHHBIX K TEJIy CHJI C IPOU3BEACHUEM MAcChl Tella Ha €ro
YCKOpPEHHUE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOLIUX B PE3yJbTaTe B3aUMOJICHCTBUS TEll.

N3Mepenne mace 1o B3anMoIEVCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NMOABEME U TIaICHUN.

[HenTpoOE)KHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepeHue paBHOJCHCTBYIONIEH CHJI TP IBM)KEHUH OpycKa 110 HaKJIOHHOW TJIOCKOCTH.

[IpoBepka runores3bl 0 HE3aBUCUMOCTH BPEMEHHM JIBHXKEHUSI OpycKa MO HAaKJIOHHOM IMJIOCKOCTH Ha
3aJlaHHOE PAcCTOSHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE M PE3WHOBOM 00pasie, OT
ux gepopmanuu.

N3ydenue nBuKEeHHs CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTON yepe3 JETKuil OJI0K.

N3mepenne koddduiiieHTa TpEHUS O BEIMYHHE YTI0BOro Ko uiieHTa 3aBUCUMOCTH Frp(N).

HccnenoBanue OBMKEHUS Opycka MO HAKJIOHHOW IUIOCKOCTH C TMEpeMEHHBIM K03 uimeHTom
TPEHMUS.



N3yuenune nBuxkeHus rpysa Ha Bajly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpaOoE Teno. [locTynarenbHoe U BpalaTenbHOE ABHKEHHUE TBEPAOTO Tesna. MoMeHT
CWJIBI OTHOCHUTENIBHO Ocu BpaunieHus. [lnedo cuibl. CrnokeHHMe CWII, NMPUIIOKEHHBIX K TBEPAOMY TeIly.
LlenTp TsKECTH Tea.

YcnoBus paBHOBECUs TBEPAOTO Tea.

YcToliunBoe, HeyCTOMUNBOE, O€3pa3TMIHOE pAaBHOBECHE.

TexHuueckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IMPOLECCHhl: KPOHIUTEWH, CTPOUTENbHBIM KpaH,
peméTyarbie KOHCTPYKIUU.

Jemoncmpayuu.

VYcioBus paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuUKym.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TEIA, UMEIOUIETO OCh BPALLICHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CUII YIIPYTOCTH.

N3yuenune ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOLIETO IIOIIA/(b ONOPHI.

Tema 4. 3akonwvl coxpanenus 6 mexanuxe.

Nmnynbc MarepuaibHOM TOYKM, CHCTEMBl MATEpHAIbHBIX TOueK. LleHTp macc cucremsbl
MaTepualbHBIX TO4eK. Teopema 0 NBUKEHHUH LIEHTPa Macc.

NmMmnynbc cuiibl 1 ”3BMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MomeHT umnyibca MarepuanbHOM TOuku. [IpencraBieHue 0 COXpaHEHMM MOMEHTa HMMITYJbCa B
LEHTPaAIbHBIX MOJISX.

PaGora cunbpl Ha MaloM W Ha KOHEYHOM mepemernieHud. ['paduueckoe mpencraBieHue padOTHI
CUJIBL.

MOIHOCTh CHIIBL.

Kunernueckass sHeprusi maTepuanbHO TOUkH. TeopemMa 00 M3MEHEHMM KHHETHYECKOH SHEPTHU
MaTepuaibHON TOUKH.

[loTeHuunanpHble 1 HeMOTEHIMANbHbIE CUbl. [loTeHumanbHas sHeprus. [loTeHnumanbHas >Heprus
yrpyro 1ehopMUpOBaHHOM NpyKuHBL. [loTeHIManbHas 3Heprus Tella B OJHOPOAHOM IpaBUTALIMOHHOM
niosie. [loTeHnmanbHast SHEPTUs Tella B TPaBUTAIMOHHOM T10JI€ OJHOPOJHOTO I1apa (BHYTPH U BHE I1apa).
Bropas kocMuueckas ckopocTb. TpeThsi KOCMUYECKAs] CKOPOCTb.

CBs13b pabOTHI HEMTOTEHIIMATIBHBIX CHII C U3MEHEHHEM MEXaHHUECKON YHEPTHH CUCTEMBI Tell. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTHUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VpaBHenue bepHymn s UACATbHOM JKUJIKOCTH Kak CIEJACTBHE 3aKOHA COXpaHEHUs
MEXaHUYECKOU JHEPTUH.

TexHu4yeckue ycTpOHMCTBA M TEXHOJOTHMYECKHE MPOUECCHI: ABMKEHHE PAaKET, BOJOMET, KOMED,
MPY>KUHHBIA TUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHWE HAa KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE ABIKEHIE.

H3MepeHre MOIITHOCTH CHUJIBI.

W3meHneHue »HEpruM Teja MPU COBEPIICHUU PAOOTHI.

B3anMHble npeBpallleHusi KHHETUYECKON M MOTEHUUAIbHON 3HEpruil Npu JEHCTBUU HA TEJIO CHIIbI
TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npy cBOOOAHOM Na/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomaul, npaKmuxKym.

N3mepenne uMiynbca Teia no TOpMO3HOMY ITyTH.



N3mepenue cuipl TATH, CKOPOCTU MOJIEIH 3IEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHME U3MEHEHUSI UMITYJIbCA Tela C UMITYJIBCOM CHUIIBIL.

UccnenoBanue coxpaHeHus: UMITYJIbCa MPU YIPYTOM B3aUMOJIEHCTBUH.

N3MepeHrie KHHETUYECKOW SHEPTUU TeJ1a 10 TOPMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHHS TOTEHIIMAIbHOM SHEPTUU NPY>KUHBI C pabOTOM CUIIBI TPEHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPH IBMKCHUH TEJIa N0 HAKIIOHHOH IJIOCKOCTH.

Paznen 3. Moaekyasipaasi pu3suka u TepMOIMHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopulU.

OCHOBHBIE TOJIOKEHHSI MOJICKYIsIpHO-KuHEeTHYecko Teopun (MKT), ux onmbiTHOe 000CHOBaHUE.
Huddysus. BpoyHoBckoe aBrkeHHe. XapakTep IBM)KCHUS W B3aMMOACWUCTBUS YacTHUI] BEIIECTBA.
Mopnenu cTpoeHUs Ta30B, KHUJIKOCTEH U TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
Mozeneid. Macca u pazmepsl Mosiekyi (atomoB). KonnuectBo BemectBa. [loctosaHas ABorapo.

TennoBoe paBHoBecue. TemnepaTypa u criocoOsl e€ nzmepenus. Lllkana Temnepatyp Llenbcus.

Mopenbs naeanbHOrO rasa B MOJCKYJISIPHO-KMHETMYECKOM TEOPUM: YaCTHULBI Ta3a JBHXKYTCS
XA0THYECKU U HE B3aUMOJCHCTBYIOT APYT C IPYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenjeneeBa—Knaneiipona. AGconroTHas Temmneparypa (LIkaia
temneparyp Kenbsuna). 3akon [lanbrona. M3omporiecchl B uaeaqbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe npencTaBieHHe U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MeXAy JaBICHUEM U CpEAHEW KUHETHMYECKON HHEeprueil MOoCTyNaTelbHOro TEIJIOBOIO
JIBUKCHHSI MOJIEKYJ HJEAIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KHHETHYECKOH TEeopHUu
UJealbHOTO rasa).

CBsi3b aOCOMIOTHOM TeMIlepaTypbl TEPMOJMHAMHUYECKOW CHCTEMBI CO CpPEAHEH KHUHETHYECKOM
SHEPTHeH MOCTYNaTeIbHOrO TEINIOBOTO ABMKEHUS €€ YaCTHII.

TexHuyeckue YCTpOHCTBA M TEXHOJOTHUECKHE MPOLECCHl: TEPMOMETpP, OApOMETp, MOIy4eHHE
HaHOMaTEepHaJOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTUll BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBHKECHHUS.

Buneoponuk ¢ 3anichio peasbHOro OpOyHOBCKOTO IBH)KEHUSI.

Juddyzus xuakocreit.

Mogens onbita LlTepHa.

[IpuTsikeHne MOJEKYII.

Mopenu KpUCTAIIIMYECKUX PEIIETOK.

HabmtoneHue u nccieoBaHue H30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnusie pabomul, npaKkmuxym.

HccnenoBanue npoiiecca yCTaHOBJIEHUSI TETIJIOBOIO PaBHOBECHSI TP TEINIOOOMEHE MEKY ropsyeit
U XOJIOJHOM BOJOH.

W3yuenne  M30TEPMHYECKOrO  Mpolecca  (PEeKOMEHJO0BAHO  MCIOJb30BaHME  LU(POBOM
nmabopaTopun).

N3ydenune n30XopHOTO mporecca.

W3yuenue n3ob6apHoro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunbl.

Tepmonunamuueckas (TJl) cucrema. 3agaHue BHEMIHUX YCIOBHM JJIsi TEPMOJAMHAMHYECKOM
cucteMbl. BHeltHMe U BHYTpeHHUE napaMeTphl. [lapaMeTpbl TepMOIMHAMUYECKON CUCTEMBI KaK CpeIHue
3HAUYEHMS BEJIMYHH, OMUCHIBAIOLIUX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano tepmoguHaMuku. CamMONpOU3BOJIbHAS —peEJIaKcalsl TEPMOAUHAMUYECKON
CUCTEMBI K TEIIOBOMY PABHOBECHIO.

Mopenb uaeanbHOro raza B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHHUI: ypaBHeHUE MeHpeneeBa—
Kunaneiipona v BbIpakeHHe JJIsl BHYTPEHHEW SHEPTruu. Y CIOBUSI MPUMEHUMOCTH 3TOM MOJENU: HU3Kas



KOHIIEHTpALMsl YacTHUIl, BHICOKHUE TEMIlepaTypbl. BripaxkeHue Ajii BHYTPEHHEH SHEPruu OJHOATOMHOIO
UJIeaIbHOTO Tasa.

KBasucrarnueckue u HeCTaTHUYECKUE TTPOLIECCHI.

DOneMeHTapHasi paboTa B TepMOAWHAMHUKE. Bpraucienune paboTel mo rpaduky mporecca Ha PV-
auarpamme.

Temmonepenaua kak crnocod M3MEHEHHS] BHYTPEHHEH SHEPTUH TEPMOJIMHAMUYECKONW CHCTEMBI 0e3
coBepiieHus padboThl. KOHBEKIHSI, TETUIONPOBOIHOCTb, U3ITyUYCHUE.

KonnuectBo TemnoTsl. TernoéMkocTh Tena. YaenbHas U MOJSIpHAas TEMJIOEMKOCTH BELIECTBA.
VpaBHenue Mailepa. YaenbHas TEIJIOTa CropaHusi ToIuMBa. Pacuér KoiMyecTBa TEIJIOTHI MPH
terutonepenaue. [lonstue o6 annabaTHOM mporecce.

[lepBbIii 3aK0H TepMOIUHAMUKH. BHYTpeHHss sHeprust. KomudecTBo TemaoTel U paboTa Kak Mepbl
W3MEHEHHUS BHYTPEHHEH SHEPTUU TEPMOIMHAMHYECKON CUCTEMBI.

Bropoii 3akoH TepMOIMHAMUKU /JiIi PAaBHOBECHBIX IMPOIIECCOB: 4Yepe3 3aJaHHOE PABHOBECHOE
COCTOSIHME TEPMOJUHAMHYECKOH CHCTEMBI TPOXOAWUT CJAMHCTBEHHAas aauabarta. AOCOTIOTHas
TeMIeparypa.

BTtopoii 3aKk0oH TepMOAMHAMUKY JJIsi HEPABHOBECHBIX MPOILIECCOB: HEBO3MOXKHO MEpPEeAaTh TEIUIOTY
oT Oonee XoJogHOro Tena kK Ooznee Harperomy O0e3 kommeHcanuu (Kmaysuyc). HeoOparumocTsb
MIPUPOIHBIX MTPOIIECCOB.

[Tpuniune! geiictBus TernoBbix MmamuH. KIT/I.

Makcumansnoe 3HaueHue KII1. [{ukn Kapho.

DKOJIOTUYECKHE AaCMeKThl HCIOJIb30BaHUSl TEIUIOBBIX JBUrareieil. TemnoBoe 3arps3HeHHe
OKpY>Kalolleu Cpeibl.

TexHudeckue yCTpPOWCTBA W TEXHOJOTHYECKHME TPOIECCHl: XOJIOAWIBHUK, KOHIAMIIMOHED,
IU3eIbHBIA M KapOIOPAaTOPHBIN IBUTATENH, MapoBas TypOHHA, MOTyYEHUE CBEPXHU3KHUX TeMIepaTyp,
YTUIU3alUsl  «TEIUIOBBIX»  OTXOJOB C  HCIOJB30BaHHWEM  TEIUIOBOTO  HAcoca,  YTHIW3ALUA
OMOOPraHNYECKOro TOILIMBA JIJIs1 BRIPAOOTKU «TETIJIOBOM» U ANEKTPOIHEPTHHU.

Jemoncmpayuu.

N3menenune TemriepaTyphl pu a1nadaTHIECKOM PACIIUPEHUH.

Bo3aymHoe orauso.

CpaBHEHME YJENbHBIX TEMIIOEMKOCTEN BEIIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH SHEPIHH.

WccnenoBanue aguabaTHoro mporecca.

KomMmnbrorepHbie MOJENM TETIOBBIX JIBUTaTENEH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, nPAKMUKYM.

N3mepenue yaenbHOU TeII0EMKOCTH.

HccnenoBanue nporiecca OCThIBAaHUS BEIIECTBA.

HccnenoBanue aquabaTHOro mporiecca.

N3yueHne B3aMMOCBSI3U 3HEPTUU MEKMOJIEKYJIIPHOTO B3aUMOJEHCTBUS U TEMIIEpaTypbl KUIIEHUS
JKHUJIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapoobpazoBanue u koHAeHcanus. VcapeHue u KureHue. Y IenbHas TerioTa mapooopa3oBaHusl.

Haceiiennsle 1 HeHachlllleHHbIE Tapbl. KauecTBeHHass 3aBUCUMOCTH IUIOTHOCTH W JaBJICHUS
HACBIIIEHHOTO TMapa OT TeMIEepPaTyphl, UX HE3aBHCHUMOCTh OT 00BbEMa HACHIIIIEHHOTO mapa. 3aBUCHMOCTh
TEeMITepaTyphl KUTICHUS OT JaBJICHUS B KUIKOCTH.

BrnaxxaocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

Teépmoe Ttemo. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHUS CBOMCTB KPHUCTAILIOB.
[1naBnenue u kpuctauM3anus. Y aenbHas TerioTa miaasienus. Cyonumanus.

Hedopmarun tBEpaoro tena. Pactsbkenue u cxarue. Cnur. Moayns FOura. Ilpeaen ynpyrux
nedopmaruii.



TenoBoe pacmMpeHue KUAKOCTEH W TBEPABIX Tel, OOBEMHOE M JIMHEHHOE pacIIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJICOAHMI YaCTHUI[ BEIIECTBA KaK MPHYMHA TEIJIOBOTO PACHIMPEHUs Tel (Ha
KaueCTBEHHOM YPOBHE).

[IpeobpazoBanme 3Hepruu B (Ha30BBIX MEPEXOax.

VYpaBHeHHe TEII0BOro OanaHca.

[ToBepxHocTHOE HaTskeHUE. KoadduimeHnT noBepXxHOCTHOTO HaTsKeHHU. KanuisipHble siBICHUS.
JlaBiieHrE o UCKPUBJIEHHON OBEPXHOCTHIO kuaAKocTu. Dopmyiia Jlamiaca.

TexHuueckue ycTpoMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: KUAKHE KPUCTAIbl, COBPEMEHHbIE
MaTrepuabl.

Jemoncmpayuu.

TemuoBoe pacimupeHue.

CBoiicTBa HaCBILEHHBIX [1apPOB.

Kunenue. Kunenue npu noHM>KEHHOM JJaBJICHUU.

W3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITHI ¢ MBUIBHBIMU TJIEHKAMH.

CmauuBaHue.

Kanumnspueie sBienus.

Moieny HEeHbIOTOHOBCKOM KUAKOCTH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

WccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buapl nedopmarnmii.

HaGurotenne Maibix nedopmMariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yueHune 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yaenbHOM TEIIOTHI IIJIaBIACHUS JIbJA.

N3yueHune cBOMCTB HACHIIEHHBIX MTAPOB.

W3mepenune abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OIICHKA MAcChl MapoB B IIOMEIICHHUH.

N3mepenne kod¢duiinerTa mnoBepXHOCTHOTO HATSHKEHUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIii pE3UHOBOTO 00pasiia OT MPHIOKEHHON K HEMY CHIIBIL.

Pasnen 4. DaekTpoanHaMuka.

Tema 1. Dnekmpuueckoe noe.

DnekTpu3anus Tea U €€ MPOSBICHUA. DNEKTPUUECKUi 3apsia. J[Ba BUIa ANEKTPUUYECKUX 3apsI0B.
[IpoBOIHMKHN, HOUAIEKTPUKH U MOJYIPOBOJHUKH. OJIEMEHTApPHBIA AIIEKTPUUYECKUN 3apsi. 3aKkoH
COXPAHEHHUS ANEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona.

Onexrpuueckoe nozie. Ero nelicTBue Ha 3J€KTPUUECKUE 3apSAbL.

Hanpsox€HHocTh anekTpuueckoro nosst. [IpoOHsIi 3apsia. JIMHUM HAPsHKEHHOCTH 3JIEKTPUYECKOTO
noJig. OAHOPOHOE AIIEKTPUUYECKOE TTOJIE.

[loTeHIMaTBPHOCTh  AJIEKTPOCTATUYECKOrO0 TMOJisA. Pa3HOCTh MOTEHLMANIOB U HaMpsKEHHE.
[loTenuumanpHas sHEprUs 3apsaa B AJIEKTPOCTaTUYECKOM Mose. [loTeHnnan 31eKTpocTaTuuecKoro moJis.
CBsi3b HaNpsHKEHHOCTH TMOJS M Pa3HOCTH TOTEHLMAIOB JMJIS 3JEKTPOCTAaTUYECKOro oy (Kak
OJIHOPOJIHOTO, TaK U HEOJTHOPOJHOTO).

[TpuHIMI Cyneprno3uIUK dJIEKTPUUECKUX MOTEH.

ITone ToyeuHoro 3apsiaa. [lone paBHOMEpHO 3apskeHHOM cdepsl. [loe paBHOMEPHO 3apsKEHHOTO
nmo o0bémy mapa. [lonme paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOW IUIOCKOCTH. KapTHHBI JIHHMIA
HaMpsHKEHHOCTH 3THX TOJICH W SKBUTIOTCHIIMAIBHBIX TTIOBEPXHOCTEH.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM T0JIE. Y CIIOBHE PAaBHOBECHS 3apsi/IOB.

JIMANEeKTPUKHU B 3JIEKTPOCTATUUECKOM MoJie. [usnexTpuieckas MpOHUIIAEMOCTh BEIIECTBA.

Konznencarop. O1neKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIJIOCKOI0 KOHAEHCATOPA.



[TapannensHoe coequHeHne KoHeHcaTopoB. [locaenoBarenbHOe COEIMHEHNE KOHIEHCATOPOB.

DHeprus 3aps>KEHHOT0 KOHJIEHCATOpA.

JIBr>KeHUe 3apsyKeHHON YacTHIIBI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue yCTpoWCTBA M TEXHOJOTMYECKHE IMPOLECCHI:  AJIEKTPOCKOI,  AIIEKTPOMETP,
ANIEKTPOCTaTUYECKAs 3allUTa, 3a3eMIIEHUE 2JIEKTPOIIPUOOPOB, KOHAEHCATOPHI, reHepaTop Bau ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

DIEKTpUYECKOE MOJIE 3apsKEHHBIX IIAPUKOB.

DneKTpruYecKoe NoJie JBYX 3apsKCHHBIX TUIACTHH.

Monens anekTpocTaTuaeckoro reneparopa (Bau ne I'paada).

[IpoBOAHMKY B 3IEKTPUUECKOM IOJIE.

DIEeKTpOCTaTUYECKas 3allUTA.

YCTpoicTBO M IEMCTBHE KOHAEHCATOPA MTOCTOSIHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTD EKTPOEMKOCTH INIOCKOT0 KOH/IEHCATOpa OT IJIOLIAAH IUIACTUH, PACCTOSIHUSI MEXKTY
HUMH U JTUIJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus EKTPUUECKOro MO 3apsSyKEHHOI0 KOHJEHCATOpA.

3apszKa 1 pa3psika KOHAeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomeol, npaKmMuKym.

OneHka cuil B3aMMOJEHCTBHS 3apsSKEHHBIX Tell.

HaGmronenne mpeBpailleHuss SHEPTUM 3apsDKEHHOTO KOHACHCATOpa B OHEPTUI0  H3ITYYCHHS
CBETOAMO/1A.

W3ydenue nporekanus TOKa B LIETIH, COJIEPKaIed KOHAEHCAaToP.

Pacnipenenenune pa3sHOCTH MNOTEHUUATOB (HAMPsDKEHUS) TPHU  MOCIEAOBATEIbHOM COCAMHEHUU
KOH/JIEHCAaTOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmosannwlit 3.1eKmpudeckuil mox.

Cuia Toka. [TocTossHHBIN TOK.

VYcnoBus cyliecTBOBaHUS TOCTOSTHHOTO 3JIEKTpUUecKoro Toka. Mcrounuku Toka. Hampsokenne U u
SACE.

3akoH OMa U1l yJacTKa LETH.

DNEeKTpUUECKOEe CONMPOTUBIICHHE. 3aBUCUMOCTh COIPOTHUBIIEHUS! OJJHOPOJIHOTO MPOBOJHUKA OT €ro
JUIMHBI U IIJIOLIA/IM TOTIEPEYHOI0 CeUeHUs. Y IeTIbHOE CONPOTHUBIICHUE BEIIECTBA.

[locnenoBarenpHOE,  NapajielbHOE,  CMEIIAHHOE  COEJUHEHHWE  MPOBOJAHMKOB.  Pacuér
pa3BeTBIEHHBIX dNeKTpuueckux 1eneil. [Ipasmna Kupxroda.

Pabora anexkrpuyeckoro Toka. 3akoH Jxoyns—Jlenna.

MoIHOCTb 37EKTPUYECKOT0 TOKa. TernoBast MOLUTHOCTD, BbIJIEsieMasi Ha Pe3UCTOope.

OJIC u BHyTpeHHee COMPOTHBICHHWE HCTOYHMKA Toka. 3akoH Oma ans ModHON (3aMKHYTOH)
ANEKTPUYECKOH 1enu. MOITHOCTh UICTOYHUKA TOKa. KOpoTKoe 3aMbIKkaHue.

Konzgencarop B 1ienu noCTOSIHHOTO TOKa.

TexHuuyeckue yCTpoilcTBa M TEXHOJIOTMUYECKHE IPOLECCH: amIepMeTp, BOJBTMETP, PEOcCTar,
CYETUHK DJIEKTPUUECKOU YHEPTHUH.

Jemoncmpayuu.

N3mepenne critbl TOKa U HAPSHKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAMPSDKEHUS JJI PE3UCTOpA, JIAMITBI HaKaJIWBAaHUS U
CBETOUO/I.

3aBUCHMOCTh CONPOTUBIICHUS LIWJIMHJIPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOLIAAN MOTEPEYHOTO
CEUeHUs U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT CONTPOTUBIICHUS TTPH TTOCTOSTHHOM HaIPSKEHUH.

[Ipssmoe wu3mepenue DJIC. KopoTkoe 3amMblkaHHWE TaJlbBAHUYECKOIO OJJIEMEHTa M OLIEHKa
BHYTPEHHETO CONPOTUBIICHHUS.



Crnioco0ObI coeTMHEHUST ICTOYHUKOB Toka, DJIC Oarapei.

HccnenoBanue pa3HOCTH MOTSHIIMATIOB MEXKIY TOJFOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B IEITH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanmne cMeIaHHOTO COETMHEHUS PE3UCTOPOB.

W3mepenue yaenbsHOro COpOTUBICHHS IPOBOTHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS 11 JIaMIIbl HAKaJIUBaHMUSL.

VYBenuueHue npejesna u3MepeHust amnepmerpa (BoJIbTMETPA).

N3amepenne 3/IC u BHYTpEHHETO COPOTUBIICHHSI ICTOYHUKA TOKA.

Uccnenoanmne 3aBucumoctu DJIC ranpBaHUYECKOro »3JEMEHTa OT BPEMEHH IPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH IOTEHIMAIOB MEXKIY IIOJIFOCAMU UCTOYHUKA TOKA OT CHJIbI TOKA B LIEIIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnexTpuueckas IMPOBOJUMOCTb PAa3IMUHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTb TBEPHABIX
METAJIJIOB. 3aBUCUMOCTb COIPOTUBIICHUSI METAJIIIOB OT TeMIiepaTrypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs: U MPUMECHAs MPOBOJUMOCTh MOTYIPOBOAHUKOB. CBoiicTBa p—N-
nepexoa. [1omyrmpoBOHUKOBBIEC TPHOOPEI.

DNEKTPUYECKUM TOK B JJICKTPOJUTAX. DIEKTPOIUTUYUECKAS TUCCOIHAIUSA. DJIEKTPOJIU3. 3aKOHBI
Ddapagest 1S STEKTPOIH3A.

DnexTpuueckuil Tok B razax. CaMOCTOSATENbHBIA U HECAMOCTOATENBHBIN pa3psi. Pa3nmuuHble TUIIBI
CaMOCTOATENIBHOIO pa3psana. Monnus. [1nazma.

TexHuuyeckue yCTpOHCTBAa M NPAKTUYECKOE MPUMEHEHME: ra3opaspsiiHble JIaMIlbl, 3JIEKTPOHHO-
Ty4yeBasi TpyOKa, MOJIYIPOBOJHUKOBBIE TPUOOPHI: AUOM, TPAH3UCTOP, POTOANOA, CBETOINO/, TalIbBAHUKA,
paduHUpPOBaHUE MENIY, BHIIIABKA aTIOMUHUS, DJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akonbl dnekTponuza Dapazes.

HckpoBoii paspsii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHHE IPOBOJIMMOCTH METAIIJIOB U MOJIYIPOBOIHHUKOB.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habmtonenue snexTponusa.

N3mepenue 3apsia 0THOBaJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COMPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOJIBT-aMIIEPHON XapaKTEePUCTUKU JHOA.

PDu3nyecKuil MPaKTHKYM.

CriocoObl  M3MepeHHsT (U3NYECKUX BEIMYUH C HCIHOJb30BAHWEM aHAJIOIOBBIX M HU(POBBIX
W3MEPHUTENBHBIX TMPUOOPOB W KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIOTHBIE M OTHOCHTEJHHBIC
MOTPEIIHOCTH U3MepeHuil pu3ndeckux BenuunH. OTeHKa TPaHUI] TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUN, HWCCIECIOBAaHUI 3aBHCUMOCTEH (DU3MUYECKUX BEIHYMH,
MIPOBEpPKa TMPEUIOKEHHBIX THUIOTe3 (BBIOOp M3 paboOT, OMHCAHHBIX B TEMAaTUYECKUX paszzenax
«YYeHHUECKHUI IKCTIEPUMEHT, 1a00paTOpHbIe PaObOThI, TPAKTHUKYM)).

MexnpeamerHbie CBA3H.

Wzyuenne kypca ¢uszuku yriayonéHHoro ypoBHs B 10 kiacce ocymiecTBisieTcs € y4ETOM
COJZIepIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H ¢ KypcaMHW MaTeMAaTHKH, OMOJIOTUH, XUMHH, Teorpaduul u
TEXHOJIOTUH.

Mesicnpeomemmuvle nOHAMUIA, CEA3AHHBIE C U3YUEHUEM MEMOO006 HAYUHO20 NOZHAHUA: SBIICHUE,
Hay4yHBIH (akT, THUMOTe3a, (U3MUecKas BEIWYUHA, 3aKOH, TEOpHs, HAOMIOJeHHE, OSKCIePUMEHT,



MOJICJINPOBAHHUE, MOJIENb, U3MEPEHHE, TIOTPEIIHOCTH U3MEPEHUH, N3MEpUTENbHbIE TPUOOPHI, LIU(PpOBast
nabopaTopus.

Mamemamuka: peunieHue cucTeMbl ypaBHeHMH. JIuneitHas (yHkuus, napabona, runepOorna, UX
rpaduku U cBoiicTBa. TpuroHomerpuueckue GpyHKIUHN: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIUHN HAa OCH KOOPJUHAT, CJIOXKEHHUE BEKTOPOB.

Buonozua: MexaHnyeckoe JBIKEHHE B JKUBOW mpupoje, nupdy3usi, 0CMOC, TEIUIO0OOMEH >KUBBIX
OpPraHMU3MOB, TEIJIOBOE 3arpsA3HEHHUE OKPY)KAIOILEH Cpeibl, YTHIN3alKs OMOOPraHMYECKOTr0 TOIUIMBA IS
BBIPAOOTKH «TEIJIOBOI» M 3JIEKTPOIHEPIUH, NMOBEPXHOCTHOE HATSHKEHUE U KAaIWUISPHbIC SIBJICHUS B
IIPUPOJIE, HIIEKTPUUYECKHE SBJICHUS B )KUBOI NPUpOJE.

Xumus: JUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBa,
MOJISIpHAsE Macca, NOJIyYEHHE HAaHOMATEPHAJIOB, TEMJIOBBIE CBOMCTBA TBEPABIX TEII, )KUAKOCTEHW U Tra3oB,
KHUJIKHE KPHUCTAUIbl, JJIEKTPUUECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAs JUCCOLMALUS,
rajbBaHHUKa, JIEKTPOHHAsI MUKPOCKOIIHSL.

TI'eozpaghua: BnaxxHoCTh BO3/1yXa, BETPHI, 0ApOMETpP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBWKEHUH C MCIIONB30BAaHHEM MEXaHU3MOB, Y4YET CYyXOro H
KHMJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIMM (KPOHIUTEHH, perérdaThle KOHCTPYKIMH),
HCIOJIb30BAHUE 3aKOHOB COXPAHEHUS MEXAaHUKU B TE€XHUKE (TMPOCKOIN, BOAOMET W JPYTHeE), ABUraTeib
BHYTPCHHEIO CrOpaHus, NapoBas TypOWHA, OBITOBOM XOJIONWIBHUK, KOHAWIIMOHEDP, TEXHOJIOTHH
[IOJIyYEHUS COBPEMEHHBIX MAaTepUajoB, B TOM UHCJIE€ HAaHOMAaTEpUAIOB, U HAHOTEXHOJOIHH,
3JIEKTpOCTaTUYECKast 3aluTa, 3a3eMJIeHHe JIEKTPOIpUOOPOB, ra3opaspsHble JIaMIIbI,
MOJIyIIPOBOJIHUKOBBIE MPUOOPBI, FaJIbBaHUKA.

11 KJIACC

Pa3znen 4. diekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3anmoneiicTBrE MOCTOSIHHBIX MAarHUTOB M IMPOBOJHHUKOB C TOKOM. MarnutHoe mone. Bekrtop
MarHuTHOM MHAYKIMH. [[puHIMI Cynepno3suuy MarHuTHBIX Mosiel. JIMHUM MarHUTHOM MHTYKLIAH.

MarautHoe ToJie MPOBOAHHMKA C TOKOM (MPSMOTO MPOBOJHHMKA, KAaTYIIKU M KPYrOBOTO BHTKA).
OmneIT Opcrena.

Cuna Amnepa, e€ HanpaBJIeHUE U MOYJIb.

Cuna Jlopenua, e€ HampaBieHHE W MOAYNb. [[BHkeHHE 3apsyKEHHOW YacTULBI B OJAHOPOJHOM
MarHuTHOM noJie. Pabora cumel JlopeHiia.

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

TexHUUeckue yCTpOHMCTBA M TEXHOJOTMUYECKHE MPOLECCH: MPUMEHEHHE MOCTOSHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, TECTEP-MYIBTUMETP, IEKTPOABUTATENb SIKOOH, YCKOPUTEIH dJIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHUN WMHIYKIIMH MarHUTHOTO TOJS TOJOCOBOTO M TOJKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuTOB.

Kaptura nuHMII MarHUTHOW WMHIYKIHMHM TIOJISA JUIMHHOTO TPSMOTO MPOBOJAHMKA M 3aMKHYTOTO
KOJIBIIEBOTO MPOBOJAHNKA, KATYIIIKHA C TOKOM.

B3aumMogeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

Hab6mronenne aBMKeHUs MydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI EHCTBUS MEKTPOU3ZMEPUTENBHOTO TPUOOPA MATHUTOITIEKTPHUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue MarHUTHOTO TOJISt TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppoMarHeTUKOB.

WccnepoBanue neicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.



N3mepenne cuinbl Amnepa.

N3yuenune 3aBUCUMOCTH CHIIbI AMIIepa OT CUJIBI TOKA.

OrnpezeneHre MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHHUS CHIIBI AMIiepa.

Tema 5. InexmpomazcHumuas uHOYKYUA.

SIBrieHne ANEKTpOMarHUTHOW MHAYKIMH. [loTok BekTopa MarHUTHOW MHAyKuuu. DJC UHAYKIUU.
3aKkoH 31eKTpoMarHuTHo nHaykuuu dapanes. Buxpepoe anexrpuueckoe nojue. Toku Dyko.

O/J1C unaykuu B IpOBOJHUKE, TBUXKYILIEMCS B OJIHOPOJIHOM MarHUTHOM II0JI€.

[IpaBuio Jlenia.

NunykTuBHOCTh. KaTyiika WHIYKTUBHOCTH B 1€MW MOCTOSHHOTO TOKA. SIBJICHME CAMOWHIYKIIUH.
O/1C camouHIyKIIHH.

DHeprusi MarHUTHOTO MOJISt KATYIIKK C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHUYeCcKue yCTPONHCTBA U TEXHOJIOTHYECKUE MPOIIECChl: MHAYKIIMOHHAS TI€Yb, COJICHOM/I, 3aIllUTa
OT 3JICKTPU3ALINH TEJI IPH JIBMXKCHUH B MAarHUTHOM I10JI€ 3eMJIH.

Jemoncmpayuu.

Habmroienue siBiaeHust 3J€KTPOMAarHUTHON MHTYKITHH.

Uccnenosanue 3aBucumoctu 3/1C HHAYKINUY OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MOTOKA.

IIpaBuio JleHna.

[Tagenre MarauTa B aIIOMUHUEBOM (MeIHOM) TpyOe.

SIBneHune caMOMHTKITHH.

Uccnenoanue 3aBucumoctu J/1C caMOMHIYKIIUN OT CKOPOCTH U3MEHEHHSI CUITBI TOKA B IICTIH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomovt, nPAKMUKYM.

UccnenoBanue siBIeHUS 37€KTPOMAarHUTHON WHIYKITUH.

Omnpenenenre HHAYKIIMA BUXPEBOTO MArHUTHOTO MOJISI.

HccnenoBanue siBIeHUS CAMOMHTYKIUH.

COopka MOJIeNTH JIEKTPOMAarHUTHOTO T'eHepaTopa.

Pa3nen 5. Kojied0anus v BOJIHBI.

Tema 1. Mexanuueckue KoJieoanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHMS.

I'apmonnueckue konebOanusi. KuHemarnueckoe M JUHAMHYECKOE OIMMCAaHUE. DHEPreTUYECKOe
omucaHue (3aKOH COXPAaHEHHUS MEXAaHWYECKOW »SHepruw). BbIBOA JUHAMHYECKOTO OMHCAHUS
FapMOHUYECKHUX KOJICOaAaHUH U3 UX IHEPTEeTUYECKOTO U KWHEMATHYE€CKOTO OMHMCAHMUS.

Amvrntyna u (aza konebanuid. CBsi3b aMIUIUTYAbl KOJEOAHWUH WCXOJHOW BEIUYUHBI C
aMIUTUTYy1aMU KoJie0aHui €€ CKOPOCTH M YCKOPEHHUSI.

Ilepuog u wyacrota koneOanuii. Ilepuox MmaybIx CBOOOAHBIX KOJIEOAHMM MaTeMaTHYECKOTO
MasTHHKA. [lepro1 cBOOOTIHBIX KOJIe0aHU TTPYKUHHOTO MAasITHHKA.

[TonsTe o 3aTyxaronux KonedaHusx. BeinyxaeHHsle konebanus. Pezonanc. PezonancHast kpuasi.
Brnusinue 3aTyxaHus Ha BHJI P€30HAHCHOM KpUBOH. ABTOKOJIe0aHUSI.

TexHu4eckue yCTpoincTBa U TEXHOJIOTHUECKHUE TIPOIECChl: METPOHOM, Yachl, Kaueu, My3bIKaJIbHbIC
MHCTPYMEHTBHI, ceiicMorpad.

Jemoncmpayuu.

3amnuch KoaebdaTeIbHOrO IBUKCHHUS.

Habimtoienne He3aBUCHMOCTH MepHO/ia MaJIbIX KOJIeOaHHH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aryxarommx KoJeOaHWNW W 3aBUCUMOCTH Tepuofa CBOOOAHBIX KOJeOaHHWH OT
CONPOTHUBIICHUS.

Hccnenoanue konebanuii rpy3a Ha MACCUBHON MIPYXHHE C 1ENIbI0 (POPMUPOBAHUS MTPEICTABICHHIA
00 uaeanbHON MOJIETTH MPY>KMHHOTO MasiTHUKA.

3aK0oH COXpaHEHHUs YHEPTUH MPHU KOJEOAHHIX Ipy3a Ha MPY>KUHE.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHIA.

Habmonenue pe3onanca.



Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

N3mepenue neproaa cBOOOIHBIX KoJeOaHHH HUTSIHOTO U MIPYKUHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS TeJla B X07Ie KoJeOaHui Ha yIIpyroM MojBece.

W3y4yeHne qBUKCHNS HUTSHOTO MasiTHHUKA.

IIpeoOpa3oBaHue SHEPrUH B IPY)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/ABI 3aTYXaIOUINX KOJICOAHUH.

UccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Tema 2. Dnexmpomaznummnoie Konedbanus.

Konebarenbubiii  koHTyp. CBOOOJHBIE  3JIEKTPOMArHWTHbIE  KojeOaHMs B HAEAIbHOM
KonebarenbHOM KoHType. Dopmyna Tomcona. CBs3p aMIUIMTY/IBI 3apsia KOHACHCATOpa C aMIUIUTYIOH
CHWJIBI TOKA B KOJIeOaTEIbHOM KOHTYPE.

3aKOH COXpaHEHHUsl SHEPTUU B UJCATILHOM KO0JIe0aTeIbHOM KOHTYpE.

3aryxaromue 3JeKTPOMarHuTHbIe KoseOaHus. BeIHyKIEeHHbIE 3JIEKTpPOMarHuTHbIE KOJIeOaHMs.

IlepemenHbIl TOK. MOIITHOCTD IEPEMEHHOIO TOKA. AMIUIMTYHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIBI
TOKa YU HANPSHKCHUS TPU pa3InyHON (opMe 3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHHU.

CuHycoOuJaIbHbII NIEpEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOp M KAaTylIKa UHIYKTUBHOCTH B LIENIH
CHUHYCOMIaJIbHOTO NIEPEMEHHOI0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HaNpsKEHUH.

Wneansublii Tpanchopmatop. [IponsBoacTBo, nepenava u moTpedbIeHUE MIEKTPHUECKON IHEPTUH.

OKOJIOTUYECKHE PpUCKU TIPU IPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa HCIIOJIB30BaHUA
JIEKTPO3HEPIUHU B ITIOBCEIHEBHOM JKU3HH.

TexHnyeckue ycTpoCTBa M TEXHOJOTMYECKHE IPOLECCHl: IEKTPUYECKHI 3BOHOK, T€HEPATOP
[IEPEMEHHOTI'0 TOKa, JIMHUHU AJIEKTporepeay.

Jemoncmpayuu.

CB00OIHBIE AJIEKTPOMArHUTHbIE KOJIEOaHMS.

3aBHCUMOCTb YaCTOThI CBOOOJHBIX KOJIEOAaHUN OT MHYKTUBHOCTU ¥ €MKOCTH KOHTYpa.

OcuusuiorpaMMsl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['enepartop HE3aTyXarOMIKUX JIEKTPOMAarHUTHBIX KOJICOAHHIA.

Monenb 31eKTpOMarHUTHOTO T€HepaTopa.

BoIHyX1eHHBIE CHHYCOMIaIbHbIE KOJIeOaHMUs.

Pesucrop, karymka HHIyKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEIMHEHUM PE3UCTOpa, KaTYHIKM MHIYKTUBHOCTU H
KOHJIEHCATOopA.

YCTpoiicTBO M MPUHIMIT AEUCTBUS TpaHchopMaTopa.

Mogens IMHUY 3IIEKTPONIEPEIauH.

Yuenuueckuit skcnepumenm, nabopamopmusie padomoi, nPAKMUKYM.

Nzyuenune Tpanchopmaropa.

HccnenoBanue nNepeMEHHOIO TOKA Y€pe3 IMOCIIEN0BATEIBHO COEAMHEHHBIE KOHIEHCATOP, KaTyIIKy
U PE3UCTOP.

HabuntoieHne 351eKTpoOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL.

MexaHuueckne BOJIHBI, YCJIOBUS HX paclpocTpaHeHus. IlomepedHble M NIpPOAOIBbHBIE BOJIHBI.
[lepron, ckopocTh pacmpoCTpaHEHUs M JAjduMHa BoJHBL. CBOICTBa MEXaHWYECKUX BOJH: OTpa)KEHHE,
npenomiieHue, HHTephepeHns U AUPpaKiusl.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBoO€ 3arpsi3HEHHE OKPYXKAIOLIEH CPeNbl.

DONeKTpOMarHUTHBIE BOJIHBL. YCJOBHMSI M3JIY4YeHMs] DJIEKTPOMAarHUTHBIX BOJH. B3aumuas
OpHUEHTAIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa ANIEKTPOMArHUTHBIX BOJIH: OTpa)XXeHUE, MPeIOMIICHHE, MOJSpU3alys, HHTephepeHIHs 1

T paKIus.



[Ikana sneKTpoMarHUTHBIX BOJH. [IpuMeHeHNe AIeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHu4eckue yCTpOHCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, TeinegoH, CBU-neus, yiabTpa3ByKoBas JUArHOCTHKA B TEXHHUKE U
MEIULIMHE.

Jemoncmpayuu.

O6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEYHBIX U MPOJA0IbHBIX BOJH.

KoneObmromnieecs Teno Kak HCTOUYHUK 3BYyKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIE€OaHUI.

Habnronenue oTpaxeHus 1 MpeaoMIICHUS MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHnu u AUPpakiui MEXaHU4eCKUX BOJIH.

AKYCTHYECKUH PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro IpUMEHEHHUE.

HaGimoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXEHHE, IPEJIOMIICHUE, MOJsIpU3anus,
mudpakus, HHTepdepeHIus.

OO6HapyxeHrue HHPPAKPACHOTO U YILTPAPHOIECTOBOTO U3ITydSHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenue napameTpoB 3BYKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHUs: 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamoninHENHOE pacpoCTpaHEHHUE CBETA B OJHOPOAHOM cpene. Jlyu cBera. ToUeUHbI HCTOYHUK
CBeTa.

Otpaxxenue cBera. 3aKoHbI OTpakeHUs cBera. [locTpoeHune u300pa)keHHil B IIJIOCKOM 3€pKaje.
Cdepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI TPETOMIICHHS CBeTa. AOCONIOTHBIN IOKa3aTeNlb MPEIOMIICHUSI.
OTHOcUTeNbHBIN TOKa3aTeNnb mpeaomiieHus. [1ocTOSIHCTBO 4acTOThl CBETAa M COOTHOIIEHHE JIMH BOJIH
IIPY NIEPEX0I€ MOHOXPOMATHUECKOT O CBETA YEPE3 TPaHUILY pa3/iesa IByX ONTHUYECKHUX CPE.

Xon nyueit B mpusme. ucnepcus ceera. CroxkHbli coctaB Oenoro cera. L{Ber.

[TonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHblil yroi OJIHOrO BHYTPEHHETO OTPaKEHMUS.

Cobuparonye 1 paccenBaroniye JUH3bl. ToHKas JuH3a. POKYCHOE pacCTOSHHUE U ONTHYECKas CHiia
TOHKOH JIMH3BI. 3aBUCUMOCTb (DOKYCHOTO paccTOSHUsSI TOHKOW c(hepuyecKol JMH3BI OT €€ reOMETpPUU U
OTHOCHUTEJILHOTO IT0KAa3aTeNsl MPEIOMIICHHUS.

@opMyia TOHKOW JIMH3BIL. Y BEJIMYEHHE, 1aBAEMOE JINH30M.

Xon nyda, HPOMIEIIET0 JMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOW ONTHUYECKOM OCH.
ITocTtpoeHne m300pa’keHU TOYKM M OTpe3Ka MpPsSMOM B COOMPAIOUIMX M PAcCEUBAIOIIMX JIMH3aX U UX
CUCTEMaX.

OnTuueckue npudopsl. Paspemaromnias ciocobHoCTh. ['11a3 Kak onTuyeckas cucreMa.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBast ontuka. Mutepdepenuus cBera. KorepeHTHbIe HMCTOYHUKH. YCIIOBHUS HAONIOJCHUS
MaKkCUMYMOB W MHHMMYMOB B HHTEpP(QEpEHIMOHHONH KapTHHE OT JBYX KOT€pPEHTHBIX HCTOYHUKOB.
[Ipumeps! Ki1acCUYeCKUX HHTEP(PEPEHIIUNOHHBIX CXEM.

Hudpaxus ceeta. JudpakuuonHas pemeérka. Y ciaoBue HaOIOIEHUS IVIaBHBIX MaKCUMYMOB IpH
Na/IECHU MOHOXPOMAaTHYECKOT0 CBeTa Ha IU(PAKIIMOHHYIO PEHIETKY.

[Tonapuzanus ceera.

TexHuyeckue ycTpoilcTBa M TEXHOJIOTMYECKHE MPOIECCHl: OYKH, JIyNa, MEepUCKOoI, (oTroanmapar,
MUKPOCKOII, TPOEKIMOHHBIN amnmapaT, MPOCBETIEHHE ONTHKH, BOJIOKOHHAsl ONTHKA, IU(paKIUOHHAS
peeTKa.

Jemoncmpayuu.



3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npenomMiIeHus CBETa.

HabmroneHne moHoro BHyTpeHHEro oTpakeHust. MoJienb CBeToBoIa.

HccnenoBanue xo/1a CBETOBBIX MMYYKOB Uepe3 MIIOCKONapaIeIbHYIO MIIIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300payKeHHM B JIMH3AX.

Monenu MUKpOCKOIa, TEIECKOIIA.

HaGmonenue naTepdepeHIum cBera.

Haburoienue 11BeTOB TOHKUX IIEHOK.

Ha6monenue qudpakuum cBera.

W3yuenne quQpakinOHHON PEIIETKH.

Habmonenne nudpakiimOHHOTO CIIEKTpa.

Habmonenue aucnepcun cBera.

Habmoienue nonsipusanuu cBera.

[IpumeHeHue noIIPOUIOB JIUIS U3yUEHUSI MEXaHNYECKUX HAIPSDKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nokaszarens IpeIoMIeHUS CTEKIIa.

HccnenoBanue 3aBuCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIEeCTBa (Ha MPUMEPE KHUIKUX JTHH3).

W3mepenne pOKyCHOTO pacCCTOSHHSI PACCEUBAIOIINX JIMH3.

[TonyuyeHnne n300paxeHus B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3HI.

[Tonydenue n300pakeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBanue TenecCKOMuYecKuX CUCTEM.

Habnronenune nudpaknuu, nHTEp)EpeHIINN 1 MOISPU3ALUU CBETA.

W3ydenue nosspusanuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydenne nutepdepeHIuu J1a3epHOro U3IyUYeHUs Ha IBYX LIENSX.

Habmonenue aucnepcum.

Habmonenue u uccnenoBanue AupakiimOHHOTO CIIEKTPA.

N3mMepenne 1iiMHbI CBETOBOM BOJIHBI.

[Tonydenune cekTpa U3Iy4yeHus: CBETOAMO0/1a IPU MOMOLIHN TU(PAKIIMOHHON PEIIETKY.

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH.

I'paHuubl TOPUMEHMMOCTH  KJIACCHMUYECKOW MexaHMkH. [locTynmaTel — cHelUagbHOM  TEOpHH
OTHOCHUTEIIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW uHTepBasl. [IpeoOpasoBanusi JlopeHma. YciioBue NPUYUHHOCTH.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALIICHUE JUIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl C 3HEPTUel U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPrUs MOKOSI.

TexHuuyeckue ycTpoilcTBa U TEXHOJIOIMUECKHE MPOIECChl: CITYTHUKOBbIE MPUEMHUKH, YCKOPUTENIN
3apsDKEHHBIX YaCTHUIL.

YdeHnueckuit 3KCIeprUMEHT, 1a00paTOpHbIe pabOThl, MPAKTUKYM.

OnpeneneHve HUMIyJdbCa W DHEPIMM PENATUBUCTCKUX dYacTull (Mo ¢ororpadusM TpeKoOB
3apsSKEHHBIX YACTHI] B MArHUTHOM TIOJIE).

Pa3nea 7. KBantoBas pusuka.

Tema 1. Kopnyckynapno-6onnoeoit oyanusm.

PaBHOBecHOE TemioBoe u3NydeHHE (M3TydeHHE aOCOMIOTHO UYEPHOTO Tena). 3aKOH CMEIICHHS
Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBL. DHEPTHsl U UMITYJIBC (POTOHA.

®otordpdexr. Onbitel A. I'. CroneroBa. 3akoHbl (oTorddexra. YpaBHeHue DUHIITEHHA s
dbotorddekra. «Kpacnas rparuma» Gorordpdexra.

JlaBneHnue cmBera (B YAaCTHOCTH, JABJICHHE CBETa HA a0CONIOTHO IMOTJIOMIAIONIYI0 M aOCOIIOTHO
oTpaxkaroIyro nosepxHocts). Onbrtsl [1. H. JleGenena.



Bonnoseie cBoiicTBa yactuil. Bomubr ne bpoiinsa. Jlnmuna BosHbl e bpoitis u pasmepsl 00gacTu
JIOKaJM3alMK IBHOKYILEHCs yacTuibl. KopmycKyasipHO-BOTHOBOM TyanusM. [[udpakuus 31eKTpOHOB Ha
KpUcTasiax.

Cnenuduka usmepenuit B Mukpomupe. CooTHOIIEHUST HeonpenenéunocTen [ eizendepra.

TexHuyeckue YCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIEKTPOMETP, (POTOIIEMEHT,
(boTonaTunK, TYHHENbHBI MUKPOCKOII, COJIHEUHasi 6aTapesi, CBETOIUO/I.

Jemoncmpayuu.

®dotor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TIOJIYIIPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroauos.

Connevnas 6arapes.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuUKym.

HccnenoBanue poropesucropa.

N3mepenue nocrostaaol [Inanka Ha ocHOBe uccnenoBanus hotodrddexra.

HccnegoBanue 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAIPSHKEHMUS.

Tema 2. @uzuka amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [inanerapuas mozaens atoma Pesepdopra.

[Tocrymarer bopa. M3nydenue u moromenne (pOTOHOB MpH MEPEXoie aroMa C OJHOTO YPOBHS
SHEPTUU Ha JPYTOM.

Bunsl cnektpoB. CriekTp ypOBHEH 3HEpruu aTomMa BOJI0pOJa.

CnoHTaHHOE U BBIHYXKIECHHOE H3yueHue ceera. Jlasep.

TexHnuyeckue ycTpolcTBa U TEXHOJOTMYECKUE MPOLECCHI: CIIEKTPAIbHBINA aHAINU3 (CIEKTPOCKOI),
Ja3ep, KBaHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Mopaenb onbiTa Pezepdopna.

Habnronenne muHeyaTbIX CIIEKTPOB.

YCTpoUCTBO U IEHCTBHE CYETUNKA HOHU3UPYIOIIMX YaCTHLL.

Onpenenenne JIMHBI BOJIHBI JIA3EPHOTO U3IYYECHMUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HabGmronenue nuHeiyaToro criekTpa.

HccnenoBanne cnekTpa pa3pekeHHOTO aTOMAapHOTO BOJOpPOJa M H3MEpPEHHE IOCTOSHHOM
Pun6epra.

Tema 3. Duszuka amomno2o A0pa u 31eMeHMapHbIX YACHUY,.

Hyxnonnas monens snpa I'eiizen6epra—Banenko. 3apsa sapa. MaccoBoe uncio sapa. M3oTomnsl.

PaguoaxktuBHOCTh. Aunbda-pacnan. ONEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. [amma-
U3JIyYEHHUE.

3akOH paJuOaKTUBHOIO pacnajga. PanuoaktuBHble u30TOmBI B mpupoge. CBoiicTBa
MOHU3UPYIOUIET0 M3Iy4deHUs. BnusHue paanoakTUBHOCTH HA KMBbIE OpraHu3Mbl. EcTecTBeHHBIH (QoH
n3nydenus. Jlosumerpusi.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT macchl spa.

Snepubie peaknuu. [lenenue u cuuTe3 saep. SnepHsle peaktopsl. IIpobiemsl ympaBisieMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTMYECKUE aCeKThl Pa3BUTHUS SAEPHON SHEPTreTHKU.

MeTobl perucTpalnuy U UCCIIEA0BAHUS FIEMEHTAPHBIX YaCTHII.

@DyHIaMEHTaIbHBIE B3aUMOAECUCTBMs. bapuoHbl, Me30HBI M JenTOHbl. IlpencraBieHue o
CrangaprHoil Moaenu. KBapk-riatooHHast MOAENb aApPOHOB.

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

EnunctBO uznueckoil KapTUHbBI MUpa.

TexHnuyeckue ycTpoiicTBa U TEXHOJIOTMUYECKUE MPOLIECCHI: 103UMETpP, kKaMepa BuibcoHa, siaepHbIi
peaKkTop, TepMOsIJICpHBIN peakTop, aToMHasi 00M0a, MArHUTHO-PE30HAHCHAs TOMOTpadus.



Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, nPAKMUKYM.

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (hoTorpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA € UCTIOIB30BAaHUEM J03UMETPA.

N3ydenue noriomuieHus: 0eTa-4acTUl] aIFOMUHUEM.

Pa3znen 8. JjieMeHTBI AaCTPOHOMUM U ACTPOPU3UKH.

Oranel pa3BUTHUS acTpoHoMuu. llpukiiagHOoe M MHUPOBO33PEHUECKOE 3HAYEHHME ACTPOHOMUHM.
[TpruMeHNMOCTH 3aKOHOB (PU3HUKH I OOBSCHEHUS PUPOIBI KOCMHUUECKHUX OOBEKTOB.

Meroasl  acTpOHOMHMYECKMX  HccienoBaHui.  COBpPEMEHHBIE  ONTHUYECKHE  TEJIECKOIIbI,
paZnoTENEeCKOIIbI, BHEATMOC(epHasi aCTPOHOMHUSL.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, ApKue 3BE3bI, IUTAHETHI, X BUAUMOE JBIKEHHE.

Conneynas cucrema.

Connue. Conneunas akTUBHOCTh. McTounuk snepruu ConHia v 3BE31.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. JlMarpamma «CHEKTpPalbHBIM KIACC — CBETUMOCTBY.
3BE31pl TJIABHOM IOCIEAOBATENbHOCTU. 3aBUCHUMOCTh «Macca — CBETHMMOCTb» JJs 3BE3] TIJIaBHOU
nocJyieIoBarenbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpeMEHHbIE NPEACTABIEHUS O IPOUCXOXKACHUN U
sBosronMy CojHIA U 3BE3/. DTallbl )KU3HHU 3BE3].

Mneunsiii Ilyte — nHama [anaktuka. Ilonmoxenne u aBumxkenue ConHua B ['amaktuke. Tumbl
rajakTuk. PaguoranakTiky u kBazapsl. YEpHbIE ABIPHI B sIpaxX rajlakTHK.

Bcenennas. Pacumpenne Bcenennoit. 3akon Xa066ma. Pasberanue ramaktuk. Teopust bombiioro
B3pbIBa. PenTuKTOBOE M3IIydeHuUe.

MacmrabHas cTpyktypa Beenennoil. MertaranakTuka.

Hepewénnplie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HaGmronenus 3BE3gHOrO HebGa HEBOOPYKEHHBIM TJIA30M C HCIOJB30BAHHEM KOMITBIOTEPHBIX
MPUIOKEHUN N7l OMpPENeNeHUs MOJOKEeHUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aust CeBepHOro MOIyIIapys U ApKUE 3BE3bI.

Habmronenus B reneckon JIyHbI, TUTaHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHHIA.

Du3nyecKUuil NPAKTHKYM.

CriocoObl  u3MepeHUst (U3MUECKUX BEJIMYMH C HCIOJb30BAHUEM AaHAIOTOBBIX M IM(PPOBBIX
U3MEPUTENBbHBIX NMPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIIOTHBIE M OTHOCHTEJbHbIE
MOTPEIIHOCTH U3MepeHull pu3ndeckux BeauuuH. O1eHKa IrpaHuI] TOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHUN, WCCIECIOBAHUNA 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH,
IpOBEpKAa TMPEAJIOKEHHbIX TUIoTe3 (BbIOOp M3 pPaboOT, ONUCAHHBIX B TEMATHYECKHUX pa3jenax
«Y4eHNYeCKUH IKCIIEPUMEHT, 1TaO0paTOpHbIE pabOTHI, TPAKTHUKYM).

O0o0maroniee noBTOpeHMe.

O06001eHrne U cucTeMaTu3alus CcojAep:KaHMsl pasfenoB Kypca «MexaHuka», «MomnekymspHas
¢u3nka U TepMOAMHAMHUKAY, «DIeKTpoAuHamukay, «KonebaHus u BodHBI», «OCHOBBI CIELUAIBHOM
TEOPUH OTHOCUTENBHOCTUY, «KBaHTOBas Ppu3MKa», «IJIEMEHTHl aCTPOHOMUHU U aCTPOPUIUKI».

Pons ¢u3uku M acTpOHOMHUU B SKOHOMHUYECKOW, TEXHOJOTHUYECKOW, COIHATBHOM W ITUUYECKOUH
cdepax AesTeTbHOCTH YelIOBEKa, POJib U MECTO (PU3UKH U aCTPOHOMHH B COBPEMEHHON HAayYHOW KapTHUHE
MHUpa, 3HAaYEHUE OINHUCATEIbHOM, CUCTEMATU3UPYIOLIeH, OOBSICHUTENBHOM U MPOTHOCTHYECKON (DYyHKITHIA
¢usnyeckoil Teopuu, poiab (GHU3MUECKOW TeopuH B (HOPMUPOBAHUM IPEACTABICHUH O (U3NYECKOMH
KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpPA B OOIIEM pATYy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUN O IPUPO/IE.

MexnpeamerHbie CBA3H.

Wzyuenne kypca ¢usuku yriayonéHHoro ypoBHsS B 11 Kkiacce OCYIIECTBISIETCS C  Y4ETOM
COJIEPKATENIbHBIX MEXIIPEJIMETHBIX CBSI3el C KypcamMH MaTeMaTHKH, OMOJIOTMM, XUMHUH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemmuvle nOHAMUA, C6AZAHHBIE C U3YYEHUEM MEMO006 HAYUHO20 NOZHAHUA: SBIICHUE,
Hay4YHbI (QakT, rumnoresa, (Qu3MUecKas BEJIWYMHA, 3aKOH, TEOpHUs, HaONIOJEHHE, HKCIEPUMEHT,



MOJICIIMPOBAaHMUE, MOJICNb, H3MEPEHHE, TOTPEITHOCTA U3MEPEHUH, U3MEPUTEIIbHBIC TPHOOPHI, IU(PpOBast
nabopaTopus.

Mamemamuka: penieHUe CUCTEMBl ypaBHEHUH. TpuroHomerpudeckue GyHKIHH: CHHYC, KOCHHYC,
TAHTEHC, KOTAaHTeHC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECCTBO. BEKTOpHI M WX MPOEKIUH HA OCH
KOOpJIMHAT, CIIO)KEHHE BEKTOpOoB. [lpom3BomHble dreMeHTapHbIX GyHKuud. [IpusHaku momo0us
TPEyroJIbHUKOB, ONPEACICHUE IUIOIIAAN IIOCKUX GUTYp U 00BbEMA Te.

Buonozus: snextpuveckue SBICHHS B JKUBOW IMPHUPOJAE, KoJieOaTEIbHbIC IBWKCHHS B JKUBOU
MPUPOJIC, IKOJOTHUECKUE PUCKH TPU MPOU3BOJICTBE JIEKTPOIHEPTUH, AICKTPOMATHUTHOE 3arps3HEHUE
OKpYJKaroliel Ccpeabl, yIbTPa3BYKOBas JWArHOCTHKA B MEIUIIMHE, ONTHYECKHUE SIBJICHHUS B JKUBOM
pUpOJIE.

Xumusa: CTpOCHHE aTOMOB U MOJICKYJ, KPUCTAIMYECKAs CTPYKTypa TBEPIBIX TEJ, MEXaHH3MBI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eocpaghua: marHuTHBIE TOMIOCAa 3€MIIM, 3alIe)KM MArHUTHBIX pPyHd, (oTochEMKa 3eMHOMN
MOBEPXHOCTH, ceiicMorpad.

Texnonocusn: NIPUMEHEHUE TIOCTOSIHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB, AJICKTPOJBUraTeib SIkoow,
TeHEpaTop MEePEeMEHHOI0 TOKa, MHAYKIIMOHHAS TIeUb, JIMHAU AJICKTPOIepeiay, JICKTPOABUraTelb, pajap,
panuonpuéMHUK, TEICBU30p, aHTeHHa, TeiaedoH, CBU-meub, yiapTpa3ByKoBas JUAarHOCTHKA B TEXHHKE,
NPOCKIMOHHBIIN amnmapar, BOJIOKOHHAs OINTHKA, COJIHEUHas Oarapesi, CIIyTHUKOBBIC TPUEMHUKH, SICPHAS
JHEPreTUKa M IKOJOTMICCKUE ACTICKThI €€ Pa3BUTHSL.



1. IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPEIMETA
JIMHHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHMs YydeOHoro mnpeamera «®u3uka» JOIKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTh 00Y4YaOLIMXCSl PyKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3ULIMEN
JUYHOCTH, CHCTEMOM  IEHHOCTHBIX  OpPWEHTAllMii, TO3UTHBHBIX  BHYTPEHHHX  yOEKICHHH,
COOTBETCTBYIOLINX TPAJAULMOHHBIM IIEHHOCTSAM POCCHHCKOr0 OOIIecTBa, paclIMpeHHe KHU3HEHHOTO
ONbITA M OIBITA JAEATEIBHOCTH B IPOLECCE pEaln3allid OCHOBHBIX HAIIPABICHHHM BOCIHUTATEIbHOU
JESTEIIbHOCTH, B TOM YHUCJIE B YaCTH:

rpakIaAHCKOI0 BOCTIMTAHMSA:
e CchOPMHPOBAHHOCTb I'PAXKIAHCKON MO3ULUHU 00YYaroLIerocs Kak akKTUBHOTO U OTBETCTBEHHOTO
YjieHa POCCHICKOT0 O0IIECTBa;
® [PUHATHE TPAJAULHUOHHBIX OOIIEYETIOBEYECKMX TI'YMaHMCTUYECKUX M JEMOKPATHYECKUX
IIEHHOCTEH;

® TOTOBHOCTb BECTHM COBMECTHYIO JEATEIbHOCTh B HHTEpecax TIpaKIaHCKOro oOlIecTBa,

y4acTBOBaTh B CAMOYIPABIEHUHU B 00pa30BaTEIbHON OpraHU3aliy;

e yMEHHE B3aUMOJICHCTBOBATH C COLIMAIBHBIMA HHCTUTYTaMH B COOTBETCTBUH C UX (PYHKIUSIMU H

Ha3HAYCHHEM,;
® TOTOBHOCTb K T'YMaHUTAPHOHN U BOJIOHTEPCKOM IESATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIMTAHMSA:
¢ chOPMHPOBAHHOCTH POCCHIUCKOM Ipa)K1aHCKOW UACHTHYHOCTH, TATPUOTHU3MA;
® [IEHHOCTHOE OTHOUIEHHE K rOCYAAPCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUICKUX YUEHBIX B
obnactu (GU3MKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
¢ chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO IOBE/ICHUS;
® CIOCOOHOCTH OLIEHMBATh CUTYyallMI0 U MPUHUMATh OCO3HAHHbBIE PEIIECHHUS, OPUEHTUPYACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCIIE B JEATEIBHOCTH YYEHOIO;
® OCO3HaHHE JUYHOT'O BKJIaJa B IOCTPOEHHUE YCTONYUBOTO Oy IYILETO.
3CTETHYECKOI0 BOCIIMTAHMSA:
® OCTETHYECKOE OTHOLIEHHWE K MHUPY, BKJIIOYAs ICTETUKY HAyYHOIO TBOPYECTBA, IPUCYILETO
¢bu3nyeckoit Hayke.
TPYAOBOI0 BOCIIMTAHUSA:
® UHTEpec K pa3uyHbIM cepaM MpodhecCHOHATBHON AESITEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOW M TEXHHMKOW, YMEHHE COBEpIIaTh OCO3HaHHBIM BBIOOp Oynymield mnpodeccuu u
peayin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;
® TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO U caMOOOpa3oOBaHHMIO B 00JacTH (PU3UKU Ha
MPOTSHKEHUM BCEH )KU3HU.
JKOJIOTNYECKOr0 BOCIIMTAHMSA:
e chopMHpPOBAaHHOCTH  HIKOJIOTUYECKOM  KYJIbTYpPBl, OCO3HaHHE TJOOAIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOoOIIeM;
® [UJIJAHUPOBAHUE M OCYLIECTBJIICHUE ACHCTBUN B OKPYXKAIOLIEH Cpe/le Ha OCHOBE 3HAHHUS Ieyeil
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;
® pacIIMpPEHHE OIBITA JEATENBHOCTH IKOJOTMYECKOW HAIIPaBICHHOCTH HA OCHOBE HMMEIOIIUXCS
3HaHUil 1o pusmke.
LHEHHOCTH HAYYHOI0 MO3HAHUS:
e chOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bu3nueckoil HayKu;



OCO3HAHUEC INLECHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B HPOLECCCC HUIYUCHUA q)HBI/IKI/I
OCYHICCTBIIATH IMMPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIbHOCTh HHANBUAYAJIbHO U B I'PYIIIIC.

METANIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble Jjornyeckue aeiicTBHA:

CaMOCTOSITENILHO ~ (pOPMYNIMPOBAaTh W aKTyaJu3upoBaTh NpodieMy, paccMmarpuBarh €€
BCECTOPOHHE;

ONPEIEATD eI AEATEIbHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX JOCTHIKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pacCMaTpUBAEMBIX (PU3MUECKUX SBICHUSX;
pa3pabarbIBaTh IJIaH PEIICHHs MPOOJIeMbl ¢ YYETOM aHaIHM3a WMEIOMIMXCS MaTEpUATbHBIX U
HEMaTepUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBHE pPE3YJIbTATOB LEIISAM,
OLICHUBATH PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

KOOPDJMHUPOBAaTh W BBIIOJHATH pPa0OTy B  YCIOBUSIX pPEAJbHOTO, BHPTYAIBHOTO U
KOMOHMHUPOBAaHHOI'O B3aUMOJIECHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX IPOOJIEM.

Ba3oBrble ucciienoBaTelbLCKHue AeiCTBHA .

BJIQJICTh HAYYHOU TEPMHUHOJIOTHUEH, KITFOUSBBIMH IMOHITUSIMHU ¥ METOJaMH (PU3NIECKON HAYKH;
BIIQJICTh HABBIKAMH y4eOHO-UCCIICOBATEIHLCKONM W IPOCKTHON JEATCILHOCTH B OOJACTH
(bU3MKH, CIIOCOOHOCTHEO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB PEUICHUS 3a1a4
(U3NYECKOTO COICPKAHUS, TPUMEHEHHIO Pa3IMYHBIX METOOB TTO3HAHUS;

BJAJICTh BHUJAMHU JICATEIBHOCTH II0 TMIOJYYECHUIO HOBOTO 3HAHHsS, €ro HWHTEPIpPETAINH,
MpeoOpa3OBaHUI0 W MPUMCHCHHIO B PA3JIMYHBIX YYCOHBIX CHUTYyallMsX, B TOM YHCIE TIpU
CO3/IaHUU YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISBJISATH IPHYNHHO-CJICICTBEHHBIC CBSI3U M aKTyaJIM3UPOBAThH 3a/1a4y, BBIIBUTATH TUIIOTE3Y €€
pelIeHrs, HaxXOIUTh apryMEHTHl JUIA JIOKa3aTelIhCTBA CBOWX YTBEPKICHHM, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,;

aHAJIM3WPOBATH MMOJTYYCHHBIC B XOJI€ PEIICHUS 3a7aud Pe3yIbTaThl, KpDUTUICCKU OIEHUBATH MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBCHHBIE 33/ladll B OOPa30BATEIBHOW JEATEIHHOCTH, B TOM
quclie IPU U3YYeHUU (HU3HKHY;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIIECHUBAThH MPUOOPETEHHBIHN OIBIT;

YMETh NMePEHOCUTH 3HAHUS 0 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEIEATCIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEH, TPeJIaraTh OPUTHHANBHBIE IOAXOAbI U PEIICHNUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJaJIeTh HABbIKAMM TOJY4YEeHUsS HHPOpMALUU (U3HUECKOrO COJepKaHUs M3 HCTOUYHUKOB
pPa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBIIATh IIOMCK, aHAIW3, CHUCTEMAaTH3alUIl0 |
MHTEpIpEeTaHIo HHPOPMALIMK Pa3IMYHbIX BUJOB U (HOPM MpEICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCIOJIb30BaTh CpeACcTBa MH(GOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEIIEHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 3a/ad ¢ COOJIOJeHHEM TpeOoBaHMA
SPrOHOMHUKH, TEXHUKU OE30MaCHOCTH, TMTHEHBI, pecypcocOepexeHns, MPaBOBbIX M 3THYECKUX
HOPM, HOpM MH(OPMAITMOHHON 6€3011aCHOCTH;



CO3J1aBaTh TEKCTHI (PU3MUECKOTO COAEp)KaHUS B PA3IMYHBIX (opMarax ¢ y4éToM Ha3HAUCHHS
nHpopMallUd M LEJIEBOM ayIuTOpUH, BBIOMpas ONTHUMAJIbHYIO (QOpPMY NpPEICTaBICHUS U
BHU3yaJIN3al1H.

KoMMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

OCYILIECTBIATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOU IS TEIBHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOHMIMKTHBIX CUTYallui U CMATYaTh KOH(INKTHL,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
[IOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOM U HHAUBUAYAIBHON padOThI;

BBIOMPATh TEMAaTHKy M METOAbl COBMECTHBIX ICHCTBUH € Y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaKJ10TO 4JieHa KOJUIEKTHBA;

IIPUHUMATD L€ COBMECTHON JESTENIHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH IEHCTBUS I10
e€ IOCTHMKEHHMIO: COCTaBJSATh IUJIaH JEHCTBUI, paclnpeiensiTh pojid C Yy4€TOM MHEHUHN
Y4aCTHUKOB, 0OCY>KIaTh pe3yJbTaThl COBMECTHOU paboThI;

OLICHMBATh KAa4eCTBO CBOETO BKJa/la M Ka)XJOro YYacTHHKAa KOMaHJbI B OOHIMI pe3yibTar Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

mpenjaraTb HOBBIE MPOEKTHI, OICHHBATh HUIEH C TO3UIMA HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIISTh MO3UTHUBHOE CTPATETMYECKOE MOBEJACHHE B PAa3IMYHBIX CUTYaIUSX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuszaums:

CaMOCTOSITEJIbHO OCYIIECTBIIATh IIO3HABATEJIbHYIO JESATENIBHOCTh B 00dacT (U3UKU U
ACTPOHOMHUHU, BBISIBIIATH TPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTaBJIATh IUIAaH PpEUIEHMs] PAcUETHBIX M KA4eCTBEHHbIX 3aJad, IUIaH
BBITIOTHEHUSI MPAKTHYECKOH paboThl € Yy4ETOM MMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHUM;

J1aBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

paciupsaTh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelIeHuE;

OLICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO APYAMLMH B 001acTU (U3MKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTp().]IL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh OLICHKY HOBBIM CHUTyallUsiM, BHOCHUTb KOPPEKTUBBI B JCATECIBHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LICIISAM;

BJaJIeTh HaBBIKAMHU IO3HABATENbHON pedaeKcHMM KaKk OCO3HAaHUS COBEPILAEMBIX JEHCTBHH U
MBICJIUTENIBHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHHUI;

MCIOJIb30BaTh MPUEMBI pedIIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO pEeIICHUS;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUXKCHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JEATEIBHOCTH;
MPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU M IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nponecce gocTukeHHs] JTUYHOCTHBIX PE3YJIbTAaTOB OCBOEHHUS MPOTpaMMbl MO (PU3UKE A YPOBHS
cpeaHero oOimero oOpazoBaHHMs y OOYYalOIIMXCS COBEPIICHCTBYETCS SMOLMOHAJIBHBIN HMHTEIUIEKT,
npenoiararomuii copMUPOBaHHOCTH:



CaMOCO3HaHUs, BKJIIOYAIOMIETO CIIOCOOHOCTH MOHWMATh CBOE 3MOIMOHATBLHOE COCTOSHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOM cepbl, OBITH YBEPEHHBIM B ce0e;
CaMOpPCryJIMpoBaHusd, BKIIIOYAOIIETO CaAMOKOHTPOJIb, YMCHUC NMPUHUMATL OTBCTCTBCHHOCTL 34
CBOE TIOBEJICHHE, CIIOCOOHOCTh aalTHPOBATHCS K SMOIIMOHAILHBIM U3MEHEHHUSM M MPOSBIISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIlUK, BKJIIOYAIONICH CTPEMJICHHE K JOCTH)KCHUIO WEJIM W YCIexy,
OIITUMU3M, HHUIIUATUBHOCTL, YMCHHC I[eflCTBOBaTB, HUCXoas N3 CBOUX BO3MO)KHOCTCI\/JI;

OMIIATUHU, BKIIOYAKOIIEH CHOCOOHOCTh IOHMMATh SMOIMOHAIBLHOE COCTOSHHE JAPYTHX,
YYUTBIBATH €r0 TPU  OCYIIECTBICHHM OOIIEHHUS, CIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COIIMAaJIbHBIX HAaBBIKOB, BKJIIOYAaIOIIMUX CHOCO6HOCTB BBICTpanBaTh OTHOLICHUA C APYTHUMU
JOABMH, 3a00THTHCS, IPOSIBIISTh MHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

I[NPEAMETHBIE PE3VIJIBTATHBI

K xonmy oOyuenus B 10 Knacce npenIMeTHBIE Pe3yJIbTaThl HA YIIyOJIEHHOM YPOBHE JOJKHBI OTPa)XaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUIL:

MMOHUMATH POJb PU3UKH B SKOHOMHUYECKOU, TEXHOJIOTHUECKOH, IKOJIOTHYECKOH, COIMAIEHON U
THYECKON cepax NesTeTbHOCTH YEJIOBEKa, pojb U MECTO (PU3MKH B COBPEMEHHON Hay4HOMH
KapTUHE MHpa, 3HAYCHHE OIMCATENIbHOM, CHUCTEMaTH3UPYIOUIEH, OOBSICHUTEIbHOU U
MPOTHOCTUYECKON (YHKUIUH (PHU3MUECKOW TEOPHH — MEXaHWKH, MOJEKYISIpHOW (U3UKH U
TEPMOJIMHAMUKH, POJIb (PU3NYECKON TeOpHH B (POPMHPOBAHUHU INPEICTaBICHUN O (pu3nueckon
KapTUHE MUPA;

pa3nuyath YCIOBUS MPUMEHUMOCTH Mojened (u3MuecKuX Tea U IPOLEeccoB (sBICHUN):
UHepLualbHas CcucTeMa oTcuéra, aOCOJMIOTHO TBEPAOE TeJNo, MaTepuajbHas TOYKa,
PaBHOYCKOpPEHHOE JBIKEHHE, CBOOOJHOE TajieHue, aOcoioTHO yrpyras aedopMmanus,
a0COJIIOTHO YIpPYroe M aOCOJIIOTHO HEYNPYroe CTOJKHOBEHUS, MOJENN Tras3a, *XKMIKOCTU H
TBEPIOro (KPUCTAJUIMYECKOTO) TeNa, WACANbHbIM Ta3, TOUYEYHBIM 3aps], OJHOPOJHOE
JIEKTPUYECKOE TOJIE;

pa3nuyath yCcioBUS (IpaHHIbI, 00JAaCTH) MPUMEHMMOCTH (HU3MUECKUX 3aKOHOB, MOHUMATh
BceoOIuii Xapakrep (pyHAaMEHTAIbHBIX 3aKOHOB U OIPAaHUYEHHOCTh MCIIOJB30BaHUS YaCTHBIX
3aKOHOB;

aHAJM3UPOBaTh U OOBSCHATH MEXaHMYECKHE MpPOLECChl U SBJIECHUS, MCIOJb3Ysl OCHOBHBIE
MOJIOKEHNUS. M 3aKOHBI MEXaHWKH (OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, (OpPMYJIbI
KMHEMAaTUKH pPaBHOYCKOPEHHOI'O JBMJKEHHUsS, IpeoOpa3oBaHus lammiies 1 CKOPOCTH U
repeMelieHus1, 3aKoHbl HpIOTOHA, NMPUHIMUI OTHOCUTENBHOCTH ['anuies, 3aKOH BCEMHUPHOIO
TATOTEHMs, 3aKOHbI COXPAaHEHHs UMIYJIbCca U MEXaHHYECKOH SHepruu, cBA3b pabOThl CHIIBI C
U3MEHEHHEM MEXaHMYeCKOM SHEpruu, YCJIOBHsS pPaBHOBECHUs TBEPAOro Tena), MPU STOM
HCIIOJIB30BAaTh MaTEMaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCIOBUS NPHUMEHHUMOCTH
¢u3nUecKux 3aKOHOB: NpeoOpa3zoBaHuii ['amuiies, BTOPOro M TpeTbero 3akoHoB HbroToHa,
3aKOHOB COXPaHEHUS UMITYJIbCA U MEXAHUYECKOW DHEPIUH, 3aKOHA BCEMUPHOI'O TATOTECHMUS;
aHAJM3UPOBaTh M OOBSICHATH TEIUIOBBIE TMPOLIECCHl U SIBIECHUS, HCIONb3Yys OCHOBHBIE
nosnioxkeHnss MKT u 3akoHbI MONIEKYISIpHOM (DU3MKKM M TEPMOAMHAMUKH (CBS3b JaBJICHUS
MJICATBHOTO ra3a CO CPEeAHEN KMHETHYECKON YHEPIrUer TEIUIOBOIO ABUKEHUS U KOHUEHTpaIen
€ro MOJIEKYJ, CBA3b TEMIIEPATYpPHI BEIIECTBA CO CPEAHEN KMHETUYECKOM YHEPIrUEU TEIUIOBOIO
JBIKEHUs €r0 4acTWLl, CBSA3b JABJICHUSA HJEATIbHOIO ra3a ¢ KOHLCHTPALMEW MOJIEKYT U €ro
TeMIeparypoii, ypaBHenue MenneneeBa—KianelipoHa, nepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpAaHEHHs HHEPruM B TEIUIOBBIX Ipolieccax), MpU 3TOM HCHOJIb30BaTh MaTeMaTHYeCcKoe



BBIp@OKEHHE 3aKOHOB, YKa3blBaTh YCIOBUS NPUMEHHMOCTH ypaBHEHUss MeHeneeBa—
Knaneiipona;

aHAJIM3UPOBATh U OOBSACHATH JJIEKTPUUECKHE SIBIICHUS, HUCIIOJIb3YsS] OCHOBHBIE IMOJIOKEHUS U
3aKOHBI DJIEKTPOJUHAMUKHM (3aKOH COXpAHEHHUsl DJIEKTpUUYECKOoro 3apsaa, 3akoH Kyrona,
MIOTEHLMAJIBLHOCTh AIEKTPOCTATUYECKOTO T0JISI, IPUHLIMII CYTIEPIO3ULUH SIEKTPUUECKUX TOJIEH,
IIPU 3TOM YKa3bIBasi YCIIOBUSI MPUMEHUMOCTH 3akoHa KysoHa, a Takke NMpakTUYeCKH Ba)KHbIC
COOTHOIIEHUS: 3aKOHBI OMa /Jisl yyacTKa IeNH U Ul 3aMKHYTOM 3JEKTPUUECKOH IIenH, 3aKOH
Jxoyns—Jlenna, mpaBuna Kupxroda, 3akonsr @apajest 1S 3IEKTPOIN3a);

ONUCHIBATH (U3UUYECKUE IPOLECCHI U SBICHUS, UCIONb3YsI BEIMYMHBL: ITEpeMEIEHIE, CKOPOCTb,
YCKOpPEHHUE, UMIIYJIbC TEJIAa U CUCTEMBI TE€J, CHJIa, MOMEHT CUJIbl, JaBJICHUE, NOTEHLHAIbHAS
SHEprus, KHHETHUYEeCKast SHEPTHsl, MEXaHWYeCKast YHepPIus, paboTa CUJIbI, IEHTPOCTPEMHUTEIHHOE
YCKOpeHHue, Ccuiaa TSKECTH, CHUjla YOPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb, JHEPrus
B3auMOJICICTBUS Tena ¢ 3emuéid BOIM3UM €€ MOBEPXHOCTH, SHEPrus YHpyroi aedopmanuu
MPY>KUHBI, KOJMYECTBO TEIUIOTHI, a0COJIIOTHAS TeMIleparypa Teia, paboTa B TepMOAMHAMUKE,
BHYTPEHHSISI DHEPrusi HJCAJBbHOTO OJHOATOMHOTO Ta3za, paboTa WACaTbHOTO rasa,
OTHOCHUTEINbHAsl BIAXKHOCTh Bo3ayxa, KIIJ[ umeanbHOro TEmiaoBOro ABUTATENs; dNIEKTPUUYECKOE
roJie, HampsHKEHHOCTh AJIEKTPUYECKOTO TOJIS, HAMPsHDKEHHOCTH MOJIS TOYEYHOrO 3apsia WM
3apsOKEHHOIO 11apa B BaKyyMe€ M B JUAJIEKTPUKE, MOTEHLHMAT 3JIEKTPOCTaTUYECKOIrO OIS,
Pa3HOCTb MOTEHIMAJIOB, 3JEKTPOJABUKYIIAs CHJIa, CHJIa TOKA, HAaNpsyKEHUE, MOIIHOCTh TOKa,
JNeKTpUYeckass EMKOCTh IIJIOCKOTO KOHJIEHCATOpa, CONPOTHUBIEHUE Yy4yacTKa LEmu C
MOCNIEOBATEIbHBIM M MapaUIeIbHBIM COCTUHEHHUEM PE3UCTOPOB, DHEPIUsl AIIEKTPUUYECKOTO
I10JI1 KOHAEHCAaTopa;

OOBSICHAT, OCOOCHHOCTH TMPOTEKAaHUA (PUINYECKUX SIBICHUN: MEXaHUYEeCKOe JBUKCHHE,
TEIUIOBOE JIBUJKEHUE YacCTHUI BEIIECTBA, TEIUIOBOE pPaBHOBECHE, OpPOYHOBCKOE JIBUYKEHHE,
muddy3us, uCMapeHue, KUMEHUE W  KOHJEHCAIWs, IUIaBJICHWE U  KPHUCTAJUIM3aIlus,
HAMpPaBIEHHOCTh TEIUIONepeaaun, SJICKTpU3alMs TeJ, SKBUIOTCHUUATbHOCTh IMOBEPXHOCTH
3apsSKEHHOTIO TPOBOHUKA;

MPOBOANTh HCCIEIOBAaHHE 3aBUCHUMOCTH OJHOW (U3WYECKOW BEIMYMHBI OT JAPYrol ¢
WCIIOIb30BAaHUEM TPSIMBIX M3MEPEHUM, MPU STOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCHUMOCTH (DPM3MUYECKHUX BEIMYMH B BHUJAE TPaQUKOB C y4ETOM
abCONIOTHBIX MOTPENTHOCTEN U3MEPEHUH, 1eJaTh BBIBOABI IO Pe3yIbTaTaM MCCIEI0BaAHUS;
MPOBOJIUTh KOCBEHHBIE M3MEPECHUS (PU3NYECKUX BEIIUYWH, MPU ITOM BBIOUPATH ONTHUMATBHBIN
METOJlT M3MEpPEHHUs, OILEHWBATh AaOCONIOTHBIE U OTHOCUTEIbHBIE TOTPEIIHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHHI;

MPOBOJIUTH OMBITHl MO MPOBEPKE MPEUIOKEHHON TMIOTE3bl: IUIAHHUPOBATH SKCIEPUMEHT,
coOMpaTh IKCIEPUMEHTANBHYIO YCTAHOBKY, aHAJIM3UPOBATH MOJIYYeHHBIE PE3yabTaThl U JAeNaTh
BBIBOJI O CTaTyce NMPEI0KEHHON THIIOTE3bI;

coOmroAaTh mpaBuia 0e30macHOro Tpyaa MpU MPOBEIEHUU UCCIECTOBAHUNA B paMKax y4yeOHOTo
SKCIIEPUMEHTAa, MPaKTUKyMa M Y4eOHO-HCCIEI0BATENbCKOM M TNPOEKTHOW JESATENIbHOCTH C
WCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOHUCTB U 1A00OPaTOPHOTO 000PYAOBaAHNUS;

pemars pacy€THbIE 33JaUd C SBHO 3aJaHHOM M HESBHO 33JaHHON (U3MYECKOH MOJIENbI0: Ha
OCHOBAaHWHU aHaIM3a YCIOBHS OOOCHOBBIBATH BHIOOP (DM3MUYECKON MOJENH, OTBEYArOIIeH
TpeOOBaHUSAM 3aqaud, TPUMEHATH (OPMYNBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJATHI
¢bu3nuecKkux Teopud TMpU UCHOJIH30BAHMM MaTeMaTHUYECKMX METOJOB peIlleHus 3ajad,
MPOBOANTH PACUYEThl HAa OCHOBAaHMM HMMEIOIIMXCS JaHHBIX, aHAJIW3UPOBAaTh pE3yJbTaThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOJIYYEHHBIX PE3YJIbTATOB;

pelaTh KaueCTBEHHbIE 3aJaud, TpeOyIoue NPUMEHEHNs 3HaHUN U3 PasHbIX pa3fesioB Kypca
(GU3MKYM, a TaKkKe MHTETPallid 3HAHUW U3 APYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA:



BBICTpAauBaTh JIOTUYECKYIO LEMOYKY PpAaCCYyXIEHUH C ONOpoM Ha M3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

UCIIOJIb30BAaTh TEOPETHUUECKUE 3HAHUSA [UIsl OOBSICHEHHS OCHOBHBIX MPHUHIMIIOB pPabOThI
M3MEPUTENBHBIX TPHUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIIOTUUYECKUX MPOIIECCOB;
MIPUBOJIUTH NMPUMEPHI BKJIaJ]a POCCUUCKHUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BsICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,
aHAIM3UPOBATh M OIICHUBATH TMOCIEACTBUS OBITOBOM W MPOU3BOJCTBEHHOM MACSATEIHHOCTU
YeNIOBEKa, CBA3aHHOUN ¢ (PM3MUYECKUMU TPOIECCAMH, C TIO3UIIMA YKOJIOTHYECKON 0€30MacHOCTH,
MIPEJICTABICHUM O PalMOHATILHOM IMPHUPOAOIOIB30BaHNHU, a TAK)KE Pa3yMHOM HCIIOIb30BaHUU
JNOCTUKEHHUM HayKU M TEXHOJIOTUH /7S IajbHEHIIero pa3BUTUs 4eJI0BEUECKOro o0IIecTBa;
MPUMEHSTh Ppa3IUYHbIe CHOCOObI paboThl ¢ HHPOpMAIMEH (UINYECKOTO COIEp>KaHUS C
HCIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJOTHM, MpPU 3TOM HCIIOJIB30BATh
COBpeMEHHBbIC WH(GOPMAIMOHHBIE TEXHOJOTHH JUISl TOWCKA, MEepepadOTKU U TMPEAbSIBICHUS
yu4eOHOW W HAYYHO-TIONMYJSAPHOW WH(OOPMALUU, CTPYKTYPUPOBAHUS ¥ HHTEPIpPETAINH
uH(pOpMalLlUK, TOJYYEHHON U3 Ppa3JIMYHBIX HCTOYHUKOB, KPUTHUYECKH AaHAJIU3UPOBATH
MOJIy4aeMyr0 HH(POpPMAIMI0 U OIEHHBaTh €€ JOCTOBEPHOCTh KAaK HAa OCHOBE HMEIOIIMXCS
3HAHWU, TAK ¥ HA OCHOBE aHAJIN3a HCTOYHUKA WH()OPMAIINH;

MPOSBIISATH OPTraHU3AIMOHHBIE U TMO3HABATENIbHbIE YMEHHUS CaMOCTOSATEIBHOIO MPUOOpPETEHHS
HOBBIX 3HAHUH B MIPOIIECCE BBHITOJHEHUS TPOCKTHBIX U y4EOHO-UCCIIEI0BATEIBCKUX PabOT;
paboTtaTh B TpyIiie C HCHOJHEHHEM pa3IMYHbIX COLMAIBHBIX POJICH, TUIAHUPOBATh PabOTy
TPYIIIbI, PAIIMOHATIEHO PACHpPENeNsATh JACSITEIBHOCTh B HECTAH/IAPTHBIX CHUTYAIUAX, aJIEKBATHO
OLICHMBATh BKJIAJ] KAXKJIOTO U3 YYACTHUKOB IPYIIIBI B PEIIEHUE pacCMaTpUBAEMOM POOIEMBI;
MPOSIBJIATE MOTHBAIMIO K Oyaymied mpodecCHOHaNbHON AESITENIBHOCTH M0 CIEIHAIBHOCTIM
(hU3UKO-TEXHHUUECKOTO MPODHUIISL.

K xonny oOyuenus B 11 Knacce npeIMeTHBIE pe3ylIbTaThl HA YTIIyOJIEHHOM YPOBHE JOJKHBI OTPaXaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCSI YMEHUI:

MOHUMATh POJb (U3UKU B IKOHOMHUYECKOH, TEXHOJOTHYECKOH, COIUAIBHON M STUYECKOU
chepax NeATeNbHOCTH YeJOBEKa, pojib U MECTO (PU3MKH B COBPEMEHHOW HAay4YHOM KapTHHE
MHpa, pOJib ACTPOHOMHUHU B IMPAKTHUECKOW AEATEIBHOCTH YEJIOBEKAa U JAJbHEWIEM Hay4dHO-
TEXHHUYECKOM DPa3BUTHUH, 3HAUYCHHE OMHCATEIbHOW, CUCTEMATU3UPYIOIIeH, O0BICHUTENLHON U
MPOTHOCTUYECKON (YHKIUNA (HU3UYECKON TEOPUU — DIEKTPOJAMHAMHKHU, CHEIUATBHON TEOPHUH
OTHOCUTENILHOCTH, KBAaHTOBOW (U3UKH, pOJb (u3ndeckod Teopud B (HOPMHUPOBAHUU
Mpe/ICTaBlIeHU O (PU3MUECKON KapTHMHE MHpa, MECTO (U3MYECKON KapTUHBI MHUpa B 00IIEeM
psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJIE;

pasnuyath YCIOBHUS MPUMEHHUMOCTH MoOfeNnel (QU3NYeCKUX Tel U MPOLECCOB (SABICHUN):
OJTHOPOJHOE DJIEKTPUUYECKOE U OJHOPOJHOE MArHUTHOE IOJs, TApMOHHMYECKHE KOoJieOaHwUs,
MaTeMaTUYeCKUil MasTHUK, UIACAIbHBIA TPYKUHHBIH MasTHUK, TapMOHUYECKHE BOJIHBI,
WJeaTbHBIM KOJIeOATENbHBIM KOHTYpP, TOHKas JMH3a, MOJCNICH aromMa, aTOMHOTO sapa H
KBAaHTOBOI MOJIETN CBETA;

paznuuaTh ycinoBUs (TpaHMIIBl, OOJACTH) NMPUMEHUMOCTH (U3MYECKUX 3aKOHOB, TOHHMATh
BceoOmmit xapaktep (GyHAaAMEHTaIbHBIX 3aKOHOB U OTPAHMUYEHHOCTH MCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

aHAIIM3UPOBATh U OOBSCHATH AJNEKTPOMATHUTHBIC MPOIIECCHl M SBJICHUSI, UCIIONb3ys OCHOBHBIC
TTOJIOXKEHUS W 3aKOHBI DJIEKTPOJUHAMUKH M CIENUATBLHON TEOPUU OTHOCUTEIHHOCTH (3aKOH
COXpaHEHUs AJIEKTPUIECKOTO 3apsaaa, cuiia Amiepa, cuia JIopeHna, 3aK0H 3J€KTPOMarHUTHOU
WHIYKIWA, npaBmwio Jlenna, csa3p DJIC caMOMHIYKIIMK B AJIEMEHTE DJICKTPUUYCCKOM ILEeTH CO
CKOPOCTBbIO M3MEHEHHUsSI CHJbl TOKA, IOCTYJAThl CIELHAIbHOW TEOPUU OTHOCUTEIBHOCTU
DUHIITEHA);



aHAIM3UPOBATh M OOBSACHATH KBAHTOBBIC TPOIECCHI W SBICHHS, HCIOIB3YS TOJOKEHUS
KBaHTOBOH ¢u3uku (ypaBHeHHE DitHIITEHHA M1 (oTodPdeKTa, MepBhId U BTOPOH MOCTYJIAThI
bopa, npuHIMD cooTHOmIeHWS HeompenenEHHocTer ['ei3enOepra, 3aKOHBI COXPAHCHHS
3apsA0BOTO M MAcCCOBOTO YHCENl W DHEPTHMH B SIEPHBIX PEAKIHSX, 3aKOH PaglOaKTHBHOTO
pacrnajia);

ONMHCHIBATh (U3UYECKUE TIPOIECCHl M SBJICHHS, WCIIOJIB3Yys BEIUYHUHBL: HANPSHKEHHOCTH
ANEKTPUYECKOTO TMOJsI, IMOTEHIMANT 3JIEKTPOCTaTUYECKOro IIOJIsL, Pa3HOCTh IOTEHIMAJIOB,
ANEKTPOABIIKYILAsA CHJIA, MHIYKIUS MarHUTHOTO TIOJs, MarHUTHBIM MOTOK, cujia AMIiepa,
WHIYKTUBHOCTh, OJCKTPOABIIKYIIAs CHJIA CaMOWHIYKIIUH, OHEPrusi MArHUTHOTO TOJIs
MIPOBOJHHUKA C TOKOM, PEISTUBUCTCKUN MMITYJIbC, TIOJTHAS SHEPTHUS, YJHEPTHsI TIOKOSI CBOOOTHOM
YaCTHUIIBI, SHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE YMCIIO U 3apsil Aapa, YHEPTHS CBSI3U APa;
OOBSICHSITh OCOOCHHOCTH TMPOTECKAHWS (PUINUYCCKUX SIBICHUN: IJIEKTPOMArHUTHAS WHIYKIIHUS,
CaMOUHIYKIIHS, pe30HaHC, HHTepdepeHIus BoJH, TudpaKius, JUCIIePCHs, IOJHOE BHYTPEHHEE
otpaxxeHue, poroanekrpuueckuii 3hpdext (hotoaddekr), anpda- u 6era-pacnaasl saep, ramma-
U3Iy4YeHue sep, Gu3ndeckue MPUHIMIIBI CIIEKTPATHHOTO aHAIHM3a U paboTHI J1azepa;
OTIpeETISATh HAMpaBICHHE UHAYKIUHA MarHUTHOTO TMOJIS MPOBOJHUKA C TOKOM, CHJIBI AMIiepa U
cunbl JIopeHa;

CTPOUTH U300paKeHHE, CO3]aBAEMOE TIIOCKUM 3epKalioM, TOHKOHN JIMH30M, U PACCUUTHIBATH €TI0
XapaKTePUCTHKHY;

MIPUMEHSITh OCHOBOIOJIATAIONINE aCTPOHOMUYECKHE MOHSATHS, TCOPUU U 3aKOHBI JUIsl aHAIH3a U
00BsICHEHUST (DU3MUYECKUX TIPOIECCOB, MPOUCXOIAIIMX B 3BE3JaX, B 3BE3MHBIX CHUCTEMax, B
MEXTaJaKTHYeCKON cpefie; ABMKEeHUS HeOECHBIX TeJ, HBOMIOLNHY 3BE31 U BeeneHHo;
MIPOBONTH HWCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYCCKUX BEIIMYUH C HCIIOJIB30BAHHEM TIPSIMBIX
U3MEpEHUll, MPU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3yJbTaThl MOIy4YEHHOU
3aBUCHUMOCTH (DU3MUECKUX BEJIUYHH B BHUJE IPa@HUKOB ¢ y4€TOM aOCOIIOTHBIX MOTPEIIHOCTEH
W3MEpEHUH, JIeaTh BEIBOJIBI IT0 PE3yJIbTaTaM UCCIICIOBAHNS;

MIPOBOANTh KOCBEHHBIE M3MEpPEHUsS (PU3MUECKUX BEJIMYMH, IPH 3TOM BBIOMpATh ONTHUMATbHBIN
METOJIT HW3MEpPCHHUS, OIECHUBATh Aa0OCOJIOTHBIC W OTHOCHUTEIBbHBIC ITOTPEITHOCTH MPSIMBIX |
KOCBEHHBIX U3MEPEHHU;

MPOBOJNTH ONBITHI TIO TPOBEPKE IMPEIJIOKEHHOW THIOTE3bl: IUTAHUPOBATH JKCIICPUMEHT,
coOMpaTh IKCIEPUMEHTANBHYIO YCTAHOBKY, aHAJIM3UPOBATH MOJIYYeHHBIE PE3yabTaThl U JAENaTh
BBIBOJI O CTaTyce MPeII0KEHHOM TUIOTE3bI;

OTHCHIBATh METOBI OTYyYEHHUS HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUM;

coOmoaTh mpasmiia 6€30IMacHOTO TPyAa MPH MPOBEACHUU UCCIENOBAaHUN B paMKax y4eOHOTO
OKCIIEPUMEHTa, MPAKTUKyMa M Y4eOHO-HCCIEIOBATENbCKOM M TMPOEKTHOW HEATENBHOCTH C
HCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 00OPYIOBAHMUS;

pemats pacy€THhIE 3aJa4d C SBHO 3aJaHHOW M HESBHO 3aJaHHON (PU3MYECKOW MOJIENbIO: Ha
OCHOBaHUU aHallM3a YCIIOBUS BbIOWpaTh (PU3MYECKHE MOJENH, OTBEYalolue TpeOOBaHUSIM
3aJ1a4M, MPUMEHATH (HOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3NICCKUX TECOPUU
MIPU HUCTIOJB30BAaHUU MaTEMATHYECKUX METOJIOB PEIICHUS 3a/ad, MPOBOJUTH pacuéThl Ha
OCHOBaHUHU HMEIOIIUXCS JIaHHBIX, AHATU3UPOBATH PE3yAbTaThl M KOPPEKTHUPOBATH METOIBI
pelIeHus ¢ y4ETOM OMyUYEHHBIX Pe3yIbTaTOB;

peliaTh KaueCTBEHHbIE 3aJaud, TpeOyIole MPUMEHEHNUs 3HAHUN U3 Pa3HBIX pa3JielioB Kypca
(U3MKYM, a TaK)Ke MHTETPAllMW 3HAHWUH W3 JAPYTUX MPEIMETOB €CTCCTBCHHO-HAYYHOTO ITHKIIA:
BBICTPAaWBaTh JIOTHYECKYIO IIETIOYKY PACCYKIECHUH ¢ OINOpOH HAa W3yUEHHBIC 3aKOHEI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOJIb30BaTh TEOPETHUYCCKHE 3HAHHS JUIS OOBSICHCHHS OCHOBHBIX TIPHHIIUIIOB pPabOTHI
M3MEPUTENbHBIX TPHUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIIOTUUYECKUX MPOIIECCOB;



MPUBOAUTH MPUMEPHI BKJIaZa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJOTHA;
aHaJII/IBI/IpOBaTI: U OLCHUBATH ITIOCIICACTBHUA 6I:ITOBOI71 nu HpOPI3BO,Z[CTB€HHOﬁ OCATCIIBHOCTHU
YEJIOBEKa, CBA3AHHOW ¢ (PU3UYECKUMHU MPOIECCAMH, C TTO3UIIMA YKOJIOTUYECKONH O€30MacHOCTH,
Hpel[CTaBJIeHI/Iﬁ 0 paLII/IOHaJIBHOM HpI/IpOI[OHOHBSOBaHI/II/I, a TakKXKe paSYMHOM HCIIOJIB30BAHUHN
JTOCTHKCHUN HAYKU M TEXHOJOTHH JIJIsl TaTbHEHIIIEro pa3BUTHS YeII0OBEUECKOro 00IIeCcTBa;
MPUMEHSITh Pa3IUYHbIE CIOCOOBI paboThl ¢ HWHpOpMAIMEeH (QUINIECKOTO COACPKAHUS C
HCIIOJIB30BAHUEM COBpCMeHHLIX HH(bOpMaI_[I/IOHHLIX TCXHOHOFHﬁ, HpI/I 3TOM HCIIOJIb30BaTh
COBpeMEHHBbIC HMH(OPMAIIMOHHBIC TEXHOJIOTMH JIJI TOMCKA, NEpPepadOTKH W TMPEIbsABICHUS
y4eOHOW W Hay4HO-TIOMYJSPHOW WHGOPMAIMH, CTPYKTYPUPOBAHUS W HMHTEPIPETAIIUN
uHbOpMalUY, TOJIYYEHHOM W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH
MoJIy4aeMyr0 HH(POPMAIUI0 U OICHUBATh €¢ JOCTOBEPHOCTh KaK HA OCHOBE HWMEIOIIUXCS
3HaHWH, TaK ¥ HA OCHOBE aHAJIM3a HCTOYHUKA HH(POpPMAIIUH;

HpOHBJISITB OpI‘aHI/I3aI_II/IOHHbI€ 1 IIO3HABATCIIBHBIC YMGHI/ISI CaMOCTOSTCIIBHOTO HpI/IOGpeTeHI/IH
HOBBIX 3HAHUH B MIPOIIECCE BBHIITOJTHEHUS ITPOCKTHBIX U yU4EOHO-HCCIIeIOBATEIBCKUX PabOT;
paboTaTe B Tpymnme ¢ HCIOJHEHHEM pPAa3JIMYHBIX COLMAIBHBIX pOJIeH, IUIaHUpOBaTh paboTy
TPYIIIbI, PALIMOHAIIBHO PacHpeiessiTh AESITEIbHOCTh B HECTAH/IAPTHBIX CUTYAlUAX, aJIEKBATHO
OLICHHMBATh BKJIAJ] KQXKJIOTO U3 YYACTHUKOB IPYIIIBI B PEIIEHUE pacCMaTpUBAEMOM MPOOIEMBI;
MPOSIBJIATE MOTHBAIMIO K Oyaymied mpodecCHOHANBbHON ACSITEIBHOCTH IO CHEIUATbHOCTIM

(usrKo-TeXHUUECKOTO TIPODUIIAL.



I1l. TEMATHYECKOE IINTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB, OTBOJAUMBIX HA
OCBOEHME KAXKJOW TEMbI 1 BO3MOXHOCTb UCIIOJIb30BAHUS 11O 3TOM TEME 3JEKTPOHHBIX (IIU®POBBIX)
OBPA3OBATEJIBHBIX PECYPCOB

10 KJIACC
JJIeKTPOHHBbIE HU(PPOBLIE
Ne i/ Tema ypoka P ungp
KoauvecTBo yacoB =~ o0pa3oBaTesibHbIE PecypChl
1 ®dusnka — pyHgaMeHTaabHas HayKa o nmpupojae. Hayunsiid MeTos 1 bubmuorexa [JOK
[IO3HAHUS ¥ METOJIbI UCCICIOBaHMS (DU3HUYECKHX SIBIICHHUI https://m.edsoo.ru/1beef346
5 DKCHEPUMEHT U TEOPHS B IIPOIIECCE MO3HAHUS TIPUPOJIBI. 1 bubmuorexa [HOK
HaGmroieHne u 9KCIepuMeHT B pusnke https://m.edsoo.ru/34c49931
3 CrniocoOs1 u3mMepeHus: GU3NYECKuX BETUIUH. AOCOTIOTHAS U 1 bubnmnoreka HOK
OTHOCHTEJbHAsI MOTPEITHOCTH U3MEPCHUHN (PU3NIESCKUX BETUUUH https://m.edsoo.ru/ca2def03
MonenupoBanue B ¢pusuke. Ponb u mecto ¢pusuku B popmMupoBaHUU
ACTHp ¢ ¢ $opwrp bubmuorexa [JOK

4 COBPEMEHHOM Hay4HOI KapTHUHBI MHpa, B IPAKTUYECKOH 1

CATEIBHOCTH MOMEH https://m.edsoo.ru/eabbded1

Mexanundeckoe aBmkeHne. Cucrema orcuera. OTHOCUTEILHOCTD bubmmoteka [IOK
MEXaHUYeCKOTO IBUKEHUs. [Ipsimast 1 oOpaTHas 3a/1auu MEXaHUKU https://m.edsoo.ru/e9a52f02

Pannyc-BekTop MaTepHalbHON TOYKH, €70 IPOEKIIMU Ha OCH

6 koopaunat. Tpaekropus. [Tepemenienne. Ckopocts. X npoeknun 1 bubnuoreia LOK
https://m.edso00.ru/30a108a5
Ha OCH KOOpAHMHAT
7 PaBHOMepHOE npsiMoIMHEHOE IBHKeHHe. | padruieckoe onrcanue 1 bubmumoreka [JOK
PaBHOMEPHOTO MPSIMOJIMHEHHOTO IBUKEHUS https://m.edso0.ru/89ba7190
8 Crnosxenue nepeMeIleHnid U ckopocTel. Pemenne 3anau 1 bubamoreta LIOK
https://m.edsoo.ru/761d18aa
9 HepaBHoMepHOe BHKEeHHME. MTHOBEHHAsA CKOPOCTh. Y CKOPEHHE. 1 bu6mmoreka [JOK
[MpsimosMHEiHOE IBMKEHUE C TIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/a99549a7
I'paduueckoe onucaHue MPSIMOJIMHEHHOTO IBUXKEHHUS C IOCTOSTHHBIM bubmuoreka [JOK
10 1
YCKOpEHHEM https://m.edso0.ru/b7560bbf
1 CBoOoaHoe majieHre. Y CKopeHrue CBOOOHOTO TaICHHS. 1 but6mmoreka [IOK

3aBUCHMOCTh KOOPAWHAT, CKOPOCTH, YCKOPEHHS OT BPEMEHH U UX https://m.edso0.ru/f738109c
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rpaduKu

12 JIBrokeHue Tena, OpOIISHHOTO MO/ YIJIOM K TOPU30HTY bubnmorexa LIOK
https://m.edsoo.ru/71cbb4f5
13| momctnaa cxoporm. Hepon st acrore, Lompoctpewseemioos biGiorera LIOK
HOMHOE YCKOpEHHE https://m.edso0.ru/33196fhe
14 Koumponsnas paboma no meme "Kunemamuxa' ﬁgggj;;é;iiﬂﬁl 1242326
15 | Tpasnpm ommoesmeamiovna Canuncs, Hommeprmarariae iorecs Brmorera LIOK
oTcudTa https://m.edso0.ru/5a9e4a64
16 Cuia. PaBHogelicTByroas cuia. Bropoit 3akon Hetotona. Macca ﬁgg:j%:é;ii?ﬁl 14143837
17 B3aumoneiicteue ten. Tpernit 3akoH HeroToHa bubmorera [OK
https://m.edso00.ru/57dba505
18 [TpuHnun cynepnosunuu cuil. Pemenune 3aa4 Ha NpUMeHEHUE bubnmnorexka HOK
3akoHOB HploTOHA https://m.edsoo.ru/bdf997fb
19 3aK0H BCEMUPHOTO TATOTEHHUS. DKBUBAIIEHTHOCTh TPAaBUTAIMOHHOMN bubnmnoreka [JOK
Y MHEPTHOH MacChl https://m.edsoo.ru/9aba2b0a
20 Cuna TSDKeCTH M YCKOpEHHE CBOOOTHOTO TTaICHUS bubnuorexa LOK
https://m.eds00.ru/22757f26
21 JIBm>keHHe HeOECHBIX TeN U UX UCKYCCTBEHHBIX CITYTHUKOB. [lepBas bubnmnoreka [JOK
KOCMHUYECKasi CKOpOCTh. 3akoHbI Keruiepa https://m.edsoo.ru/11abfa0a
22 Cuna ynpyroctu. 3akoH ['yka. Bec tena ﬁggg?ﬁ?;i(]iﬂﬁ/o&e 2cdsa
Cuta Tpenus. [Ipupona u BuabI cui TpeHus. [[BUKeHUe B KUIKOCTH bubmmorexa LIOK
23 1 ras3e ¢ y4ETOM CHIIBI COTIPOTHUBIICHHS CPEIBI hitps://m.eds00.1/11aB6499
https://m.eds00.ru/2ch29676
24 JHanenue. 'mapocrarnueckoe gasieHue. Cuna Apxumena ﬁ:tf::?/?;ijzg)lt)c.)rﬁlaZSaa?a q
25 AGcomoTHO TBepaoe Teino. [locTynaTenbHoe U BpanaTeabHOe bubnmnoreka [JOK bubnunorexka [JOK
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JBH>)KEHUE TBEPJIOTO TEJIA

https://m.edsoo.ru/2b95d57e

26 MoMeHT cujibl OTHOCUTEIBHO OCH BpauieHus. [lnedo cuibl bubmmorexa LIOK
https://m.eds00.ru/653d3459
97 CnoxxeHue cuil, MPUWIOKEHHBIX K TBepioMy Teny. LleHTp Tsbkectn bubnmoreka [JOK
Tena. Y CI0BUs paBHOBECHS TBEPAOro Teaa. Buasl paBHOBeCHS https://m.edsoo.ru/9aa79a7d
28 Pemenue 3amau bubmmorexa LIOK
https://m.edsoo.ru/dclcaacO
29 Koumponvnasa paooma no meme ""/Jlunamurka. Cmamuka meepoozo bubnnoreka HOK
mena' https://m.edsoo.ru/9f5a574c
Nmnynbc MmaTepuanbHONW TOUKH, CUCTEMbI MAaTEPUAIbHBIX TOUEK.
30 LIeHT};:) Macc CI/II())TGMBI MaTepUaIbHBIX TOYEK. TfopeMa 0 IBUKEHUU bubmmorexa LIOK
https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
31 NMnynbe cuiibl M U3MEHEHHME UMITYJIbCA TeNa. 3aKOH COXPaHEHUs bubnmnorexka HOK
UMIyibca. PeakTHBHOE IBHKCHUE https://m.edsoo.ru/13f0a221
32 MowmeHT umiynbca MarepuanbHoil Touku. [Ipeacrasienue o bubnmnoreka HOK
COXpaHEHHH MOMEHTA UMITYJIbCA B IICHTPAIBHBIX MOJISIX https://m.edsoo.ru/d6532eb9
33 Pemenue 3amau bubmorexa HOK
https://m.edso0.ru/f7706d63
34 PaGora cuibl Ha MaJIOM U HA KOHEYHOM IE€PEMEILIEHUU. bubnmnorexka HOK
I'paduyeckoe npencTaBneHne padbOThl CHITBI. MOIIHOCTH CHIIBI https://m.eds00.ru/913974c7
35 Kunernueckas sneprus. Teopema 06 U3MEHEHUN KMHETHYECKOM bubmuoreka [JOK
SHEPTUU MaTEePHATBHON TOUKH https://m.edsoo.ru/9a5e2e74
36 [ToTenumanpHble U HEMOTEHLIUANIbHBIE CHIIbL. [loTeHIManbHas bubnmoreka [JOK
sHeprus. Bropas kocMuueckas CKOpocTb https://m.edsoo.ru/554bafcc
e o G
. ' https://m.edsoo.ru/f57b4e01
COXpPaHEHHUs MEXaHUYECKOM 3HepTrun
38 VYipyrue u Heynpyrue CTOJIKHOBEHMs. Y paBHeHUe bepryrum s bubmuoreka [JOK
HAIECATBHON KUIKOCTH https://m.edsoo.ru/f30f43b6
39 Koumponvnasa paboma no meme ""3axonvt coxpanenus 6 bubnmoreka [JOK

mexanuke'

https://m.edsoo.ru/474e7c4a
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40 Pa3ButHe npencraBneHuii o npupoae TenaoTsl. OCHOBHBIE bubmmoreka [JOK
nonoxenust MKT. Tuddysus. bpoyHoBckoe nBmkeHne https://m.edsoo.ru/b0a4445f
41 CtpoeHue ra3000pa3HbIX, KUIAKUX U TBEPABIX TEI. XapaKTep bubmuorexa [JOK
IBUKEHUS U B3aUMOJCHCTBUS YaCTHUIL] BEILIECTBA https://m.edsoo.ru/c44d02e2
42 Macca u pazmepsl Mosiekyn (aTomoB). KonuecTBo BemecTsa. bubmuorexa [JOK
ITocrostnHas ABoraapo https://m.edsoo.ru/c5b72ab7
bu6nuoreka [IOK
43 T .T I
emriepatypa. TermnoBoe paBHoBecue. [lkana [enbcus https://m.eds00.ru/0070d493
44 Pemenue 3amau bubmmorexa LOK
A https://m.edso0.ru/1531aba5
45 WneanpHbiii ras. ["a30Bbie 3aKOHBI bubnmorexa LIOK
A ’ https://m.edsoo.ru/1deb2367
bubnnoreka IIOK
46 v M -K i .P
paBHenne MenneneeBa-Knaneiipona. Pemenue 3anau https://m.eds0o.ru/8d12c328
bubmuorexa [JOK
47 A6 .3
COMOTHAS TeMIepaTypa. 3akoi Jlankrora https://m.edsoo.ru/14e02d1f
48 N3omnponeccel B H1€adbHOM T'a3e C NOCTOSHHBIM KOJIMYECTBOM bubnmnoreka [JOK
BEIECTBA https://m.eds00.ru/68878d51
49 I'paduueckoe nmpeacraBaeHne U30MPOIIECCOB: U30TEPMa, U30X0Pa, bubmuorexa [JOK
n3zobapa https://m.edso00.ru/1344327b
bu6nuoreka [IOK
50 MKT
Octioptioe ypapiietie https://m.eds00.ru/c8094721
51 Pemrenue 3anau Bubmorexa LIOK
A https://m.edso0.ru/10265a05
CBs13b a0COMIOTHOM TeMIEPATyPhl TEPMOIUHAMHYECKON CUCTEMBI CO
52 CpelHel KHHETHYECKOW SHEPTHEl MOCTYNaTeIbHOTO TEIIIOBOI0 https://m.edso0.ru/c38af875
JIBIDKEHUS €€ 9aCTUII
bub OK
53 O0600mieHne u cucremarnsanus 3Hanuii o reMe "OcHossl MKT" htPtIp::I;I/(r)T:.e;jaS(]i).ru 109d12fds
bub OK
o4 Koumponvnasa paboma no meme "Ocnosevt MKT"' uomuotexa Il

https://m.edsoo.ru/13adad59
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TepmoauHamMuueckas cuctemMa. 3ajjlanie BHEIHUX ycinoBuid st T /1
cucreMbl. Bueninue u BHyTpeHHHe napamerpsl. [lapamerpst T/]

bu6nuoreka [IOK

o5 CHCTEMBI KaK CPEJHHME 3HAYECHUS BEIIMYMH, OMUCHIBAIOIINX €€ Ha https://m.edsoo.ru/5f8d38a3
MHUKPOCKOIIMYECKOM YPOBHE
56 HyneBoe Hauano tepmoanHaMuky. CaMOIIpOn3BOJIbHAS pelaKcalus bubmmoreka [IOK
T/I cuctembl K TEIIOBOMY PaBHOBECHIO https://m.edso0.ru/8ec512f0
57 Mopenp uieanbHOro ra3a B TepMOJIMHAMUKE. Y CJIOBUS bu6nmoreka [IOK
[IPUMEHUMOCTH 3TOH MOJIEIH https://m.edso0.ru/29355001
VYpaBuenue MenneneeBa-Kiamnelipona v BelpaxxeHue Jis bubnmnoreka HOK
58 .
BHYTPEHHEH SHEPTHU https://m.edsoo.ru/bal1178d0
59 BeIpaxxeHue i1 BHyTpEHHEH SHEPTUU OHOATOMHOTO UACAIBHOTO bubnmnorexka HOK
raza. KBasucrarudeckue u HECTATUIECKUE MTPOLIECCHI https://m.edsoo.ru/ac5cacl5
50 DnemeHTapHas paboTa B TepMOAMHAMUKe. Borurcnenue paboTsl o bubnmnoreka HOK
rpaduky mpoiiecca Ha pPV-auarpaMme https://m.edsoo.ru/741d5738
61 Tennonepenaua kak criocod n3MeHeHus1 BHyTpeHHel snepruu T/] bubnmnorexka HOK
CHCTEMBI 0€3 COBEPIICHUS paOOThI https://m.edsoo.ru/3d734561
62 Konumponvnasa paboma no mamepuasy npoideHHOMY 8 HEPEOM bubmuotexa [JOK
nosyzoouu https://m.edsoo.ru/157b54cd
KonBek1usi, TermionpoBOAHOCTh, U3nydeHrne. KonnmuecTBO TerIoThL.
63 TeHJ‘IOéI\L;KOCTB TeJIa.pYzLeIJ[ILHa;I " MOJZ:pHaH TEMJIOEMKOCTH bubmorexa HOK
https://m.eds00.ru/7ba67355
BelecTBa. YIelIbHAS TEIUIOTa CTOPAHUs TOILTNBA
64 Pacuér konmdecTBa TEMIOTH IPU TEIUIONEpEIade Bubmmorexa LIOK
https://m.edsoo.ru/1db5ad4e
. bu6muoreka [JOK
65 [TonsiTue 06 annabaTHOM mporiecce. [1epBrIil 3aKOH TEPMOTMHAMUKA https://m.eds0o.ru/d8098824
66 KonmrdaecTBo TemioThl U paboTa Kak Mepbl U3MEHEHHsI BHYTPEHHEH bubnmoreka [JOK
sHepruun T/] cucrembl https://m.edsoo.ru/b047alcd
67 Bropoii 3akoH TepMOAMHAMUKH JJIsl PABHOBECHBIX U HEPABHOBECHBIX bubnmnoreka [JOK
nporeccoB. HeobpaTuMoCTh MPUPOIHBIX MPOIECCOB https://m.edsoo.ru/c6f4f464
68 [Tpunnumne! gecTBus TeroBbix MaruH. KIT] bubmorexa TOK

https://m.edsoo.ru/2e945513
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bu6nuoreka [IOK

69 MaxkcumanbsHoe 3HaueHue KIT/. [ukia KapHo https://m.edsoo.ru/fe3857b9
70 Pemenue 3agau bubnuorexa LIOK
https://m.edsoo.ru/b3efal8b
71 DKOJIOTUYECKHE aCTIEKThl UCIOIb30BAaHUS TEIJIOBBIX JIBUTATENICH. bubmuorexa [JOK
TermoBoe 3arps3HEHNE OKPYXKAIOIIEH CPeIbI https://m.edso00.ru/9867aaa7
72 Pemenue 3agau bubmmorexa LOK
https://m.eds00.ru/c8c70432
73 O06o00meHre u cucTeMaTr3alys 3HaHui 1o Teme "TepMoarHaMuKa. bu6nmoreka [IOK
TemmoBsie MaIMHb" https://m.edso0.ru/28d62b3f
74 Koumponvnasa paooma no meme ""Tepmoounamuxa. Tennoevie bubnmnoreka HOK
mawiunot"’ https://m.eds00.ru/1b6e26¢5
75 [TapooOpazoBanue u KoHAeHCAMs. VicnapeHne u KuleHue. bubnmnorexka HOK
VY nenpHas TEmIoTa mapooopa3oBaHus https://m.edso00.ru/6f8e6777
Hacrimennsie u HeHachIIeHHbIE apbl. KauecTBeHHAst 3aBUCIMOCTh
76 IJIOTHOCTYU U JaBJICHUS HACBILEHHOIO I1apa OT TeMIIepaTypsl, UX bubnmnorexka HOK
HE3aBHCUMOCTbB OT 00bEMA HACBIIIICHHOTO Mapa. 3aBUCUMOCTb https://m.edso0.ru/f5¢17d02
TEMIIEPATYPHI KUTICHUS OT JABIICHUS B )KHJIKOCTH
77 BrnaxxaocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTh bubmorexa LIOK
https://m.edso0.ru/30ebbb79
bubmmoteka [IOK
8 Petmerte saza https://m.edso0.ru/18e95ff3
79 Tsépnoe Teno. Kpucrammueckue u amopgHsbie Tesa. AHU30TPOMIHS bu6muoreka [JOK
CBOMCTB KPHCTAJLIOB https://m.edsoo.ru/20a88a03
[InaBneHue u KpucTaUIM3aNys. Y elbHas TEIUIOTA IJIaBICHHUS. bubnmoreka [JOK
80
CyOnumarus https://m.edsoo.ru/6ee91e9f
81 Hedbopmanmu TBEpAOro Tena. Pactsokenue u cxarue. CaBur. bubnuotexa [JOK
Monyns FOura. [penen ynpyrux nedopmanuit https://m.edsoo.ru/dalaab10
TennoBoe pacMpeHne KUIKOCTEN U TBEPIBIX Tel. AHTAPMOHU3M bubnuotexa [JOK
82 .
TEIUJIOBBIX KOJIEOaHUI YacTHIl BEIIECTBA https://m.edsoo.ru/7ba5edf2
83 [IpeobpazoBanue YHEPrUM B Pa30BBIX MEpEXogax bubnmoreka [JOK
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https://m.edso00.ru/97a0672f

84 YpaBHEHHE TEIJIOBOTO OajlaHca bubnmorexa LIOK
https://m.edsoo.ru/ab1521fb
85 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/8ab7f40d
IToBepxHocTHOE HaTskeHue. KanniuisipHsle siBiieHus. [{aBnenue non bubmmoreka [IOK
86 .
UCKPUBJICHHOH MOBEPXHOCTHIO )uakocT. ®opmyna Jlamnaca https://m.edsoo0.ru/b42f1f97
DnekTpu3anus Tel U €€ NposIBICHUS. JJIEKTpUIeCKuid 3apsaa. JlBa
87 BUJIA BIJ)ICKTL[I)I/IIIGCKI/IX 3ap;51013. HpOBOI[HI/IKI/Ip z[planeKTme:HII[/l g bubmmorexa LIOK
’ https://m.edsoo.ru/1aff445f
MOJTYTTPOBOTHUKH
88 DneMEeHTapHBIN 3JEKTPUYECKUM 3apsi. 3aKOH COXpaHEHUs bubnmnoreka HOK
AIIEKTPHUYECKOTO 3apsiia https://m.edsoo.ru/f49afd24
89 Biaumopeiicteue 3apsnoB. Toueunsie 3apsapl. 3akoH Kymona bubnuoreia LOK
https://m.eds00.ru/445b7746
bubmuorexa [JOK
90 Pemenue 3amau https://m.edso0.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
91 Onektpuyeckoe nose. Ero geiicTBre Ha 3IeKTPUYECKUE 3apsibl bubmorexa LIOK
https://m.edso0.ru/05c6bfal
HamnpspxénnocTs anextpudeckoro nodist. [IpoOusrit 3apsi. Jlunun
92 Han;)s[méﬁﬁocm SHCKTII))I/I‘ICCKOFO TIOJIS1. OEHOpOJlHOCPBerKTpH‘IGCKoe bubnuorexa LOK
https://m.edso0.ru/3dac6957
rnoJse
93 [ToTeHIIManbHOCTh IIEKTPOCTATUIECKOTO NoJIsl. Pa3HOCTH bu6muoreka [JOK
MOTEHIMAJIOB U HAMPSHKEHUE https://m.edso00.ru/80021447
94 [loTeHuumanpHas SHEPTUs 3apsiia B 2JIEKTPOCTATUYECKOM T0JIE. bubnmoreka [JOK
[ToTennman >MeKTPOCTATHIECKOTO OIS https://m.edsoo.ru/af5fa389
CBs13b HANPSKEHHOCTH NOJI ¥ PA3HOCTH NOTEHIIMAIIOB JUISI bu6muoreka [JOK
95
3JIEKTPOCTATUYECKOTO OIS https://m.edsoo.ru/df7a6838
96 [TpuHIMTT Cynepno3uIu IEKTPUUECKUX Toyieil. Pemenne 3aaa4 bubmmoreia LIOK
https://m.edsoo.ru/Ocfe4a6c
97 [Tone Toueunoro 3apsaa. Iloge paBHOMEpPHO 3apsKEHHON Cepsl bubmmoreka [JOK
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https://m.edsoo.ru/b297b5c3

[Tonie paBHOMEpPHO 3apsKeHHOro o 00bEMY mapa. [lone

bu6nmoreka [IOK

%8 PaBHOMEPHO 3apsKEHHONM OECKOHEUHOM TIOCKOCTH https://m.edsoo.ru/f7a665ee
99 IIpOBOHMKY B 3IIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECUS bubmmoreka [IOK
3apsI0B https://m.edsoo.ru/32405eab
100 JIMDIEeKTPUKHY U TTOJIYITPOBOJHUKH B 3JIEKTPOCTATUYECKOM T10JI€ bubmmorexa LOK
https://m.eds00.ru/060ebab5
101 Konpaencarop. 21aeKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD bubmuorexa [JOK
IUIOCKOT0 KOHIEHCATOpa https://m.edso0.ru/845b4f73
102 [TapannensHOE COeTMHEHNE KOHICHCATOPOB bubnuoreia LOK
https://m.edsoo.ru/d11e8ce7
103 [TocnenoBarenpHOE COCTMHEHUE KOHICHCATOPOB bubmmorexa LTOK
https://m.eds00.ru/1e992920
104 DHeprus 3apsHKEHHOT0 KOHJIeHcaTopa. Pemenue 3amayu bubnmorexa LIOK
https://m.edso00.ru/73a34f18
105 JIBrKeHne 3apsyKEHHON 4acTUIBI B OJHOPOAHOM 3JIEKTPUYECKOM bubnmnorexka HOK
noJe https://m.edso00.ru/8341d6ac
106 Pemenwue 3amau
107 Konmponvnaa paboma no meme ""Inekmpuueckoe none' ]s:tlg::?/(;:é;jasi(.)rﬁ/ce fe90e9
108 Cua Toka. [TocTossHHBIN TOK. Y CIOBHSI CYIIIECTBOBAHUS bubmuorexa [JOK
MOCTOSTHHOTO AJICKTPUYECKOTO TOKa https://m.eds00.ru/233311b5
bubmuorexa [JOK
109 Ncrounuku Toka. Hanpskenne u 5/1C https://m.e dS(])_Io.ru /08393115
110 3akon OMa i ydacTKa [enu. DIeKTPUIECKOe COMPOTUBIICHUE Bubmorexa LIOK
https://m.edsoo.ru/f14f251e
CONPOTHBJIEHHE BELIECTBA. Pemenue 3amau https:/m.eds00.1u/95Ted51
112 [TocnenoBarenbHOE, MapaIEIbHOE, CMEIIAHHOE COCTMHEHNE but6mmoreka [IOK

IIPOBOAHHUKOB

https://m.edsoo.ru/236f7e07
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113 Pacuér pa3BeTBiEHHBIX 2nekTpudeckux neneil. [Ipasuna Kupxroda. bubmmoreka [JOK
Pemenue 3amau https://m.edso00.ru/1794cf37
bubmuorexa [JOK
114 PaGora anekrpudeckoro Toka. 3akoH J[xoyns —Jlenma https:/m.e dsc])—lo.ru /a3605¢5¢
bubmuorexa [JOK
115 Pemmerrte saza https://m.edS(])_E).ru/6761bf0f
116 MOMHOCTB 2JIEKTPUYECKOT0 TOKA. TeruioBast MOIHOCTS, bubmmoreka [IOK
BBIJICIIsieMasi Ha pe3uctope. Perienne 3anaq https://m.edso00.ru/99750a6f
117 O/IC 1 BHyTpeHHEEe CONPOTUBIIEHUE NCTOYHHMKA TOKa. 3aKoH Oma bubnmnoreka HOK
IS TIOJTHOM (3aMKHYTOM ) DJICKTPUYECKOM LIETTH https://m.edsoo.ru/72d453af
118 Pewenue 3amau bubmorexa [IOK
https://m.edso0.ru/221f40fb
119 MomHoCcTh HCTOYHKKA TOKAa. KOopoTkoe 3ambikaHne bubmorera OK
https://m.eds00.ru/3580b679
120 KonneHncarop B ienu NOCTOSSHHOTO TOKa bubmorexa HOK
https://m.edsoo.ru/a0ae51d8
121 Pemenue 3ampau no teme "[1o0CTOSIHHBIN 27E€KTPpUUYECKUNA TOK" bubmorexa HOK
https://m.eds00.ru/35368f3e
122 Pemenue 3amau mo teme "[1oCTOSIHHBIN 2TEKTPUUYECKUN TOK" bubmorexa [OK
https://m.edsoo.ru/a7340a29
123 Konmponvnasa paboma no meme ""Ilocmoannsiit 31exkmpuyeckui bubnmnoreka [JOK
mok" https://m.eds00.ru/744261b8
124 3neKTqueCKasi MPOBOANMOCTH Pa3INYHBIX BEIIECTB. bubnmoreka [JOK
DnexkTpudeckuit ToK B Metaiiax. CBepXImpoBOIUMOCTb https://m.edso0.ru/1885ddf1
125 DJIEKTPUYECKUI TOK B paCTBOPAX U pacIliaBax 3JIEKTPOJIUTOB. bubnuotexa [JOK
3akonbl Dapajest Is1 JIEKTPOIH3a https://m.edso0.ru/da794295
126 DnexTpuuecKuil ToK B razax. [lmazma bubmorexa LIOK
https://m.edso0.ru/4b423491
127 DNeKTpUYecKuil TOK B Bakyyme. BakyymHbie pubopbI bubamoreta LIOK
https://m.eds00.ru/92d92f76
128 DNEeKTPUUYECKUI TOK B MOJTYMPOBOAHHUKAX. [10TympoBOAHUKOBEIE bubnuotexa [JOK
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npubopsI

https://m.edsoo.ru/2E+160

®u3nyecKkuil NpakTUKyM 1o Teme "M3MepeHne cuibl ToKa u
HaMpPsHKEHUS B MU MOCTOSIHHOTO TOKA NP MOMOIIM aHAJIOTOBBIX U

129 UG POBBIX U3MEPHUTEIBHBIX TPUOOPOB" MK "3HAKOMCTBO € 1 bubmmorexa LIOK
N . https://m.edsoo.ru/ab61c660
udpoBoii taboparopueii no gusuke. [Ipumepsr nu3mepeHus
(U3HYECKUX BEIIMYMH MPH MOMOIIN KOMIBIOTEPHBIX JaTYUKOB"
®u3nyecKuil NpakTUKyM 1o teme "M3yueHne HepaBHOMEPHOTO
BIDKEHUS C LIEJIbIO ONpEAeICHUS] MTHOBEHHOM CKOPOCTH" MIJIH TeMe
130 i[I/IsMepeHMeL;ICKOpeHI/II; III[pI/I PSIMOJIMHEHHOM paB}II)OYCKopeHHOM 1 Bubmmorexa LIOK
. https://m.edsoo.ru/5643ea56
JBIKEHUHU 110 HAKJIOHHOM rtockocTu" uiu "VcenenoBanue
3aBUCHMOCTH ITYTH OT BPEMEHHU IIPH PaBHOYCKOPCHHOM JBH)KCHUN"
bubnuorexa [JOK
131 T'ooosas konmponvnas paboma 1 https://m.edso0.ru/f6292f5f
duznyeckuil mpakTukyM 1o teme "M3mepeHune yckopeHus
132 cBoOoaHoro najenus” wiu "M3ydeHune IBUKEHUS Tena, OPOIIEHHOTO 1 bu6nunoreka [IOK
rOpu30HTANILHO" Wi TeMe "M3ydeHne ABMKEHUS Tela 1o https://m.edso0.ru/d1ea2402
OKPY>KHOCTH C ITIOCTOSIHHOM 110 MOJIYJIIO CKOPOCTBIO"
dusnueckuil MpakTUKyM 10 Teme "M3mepenne paBHOIeHCTBYIOIEH
133 CHWJIBI IPU ABMXKEHUU OpycKa 1Mo HaKJIOHHOM MI0CKOCTH" WU 1 bubnmnoreka [JOK
"HccaenoBaHue 3aBUCHMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIINX B https://m.edso00.ru/0b34db84
MpYXUHE U PE3NHOBOM 0Opa3siie, oT ux aedopmaruun’
®duznyeckuil npakTukym 1o teme "MccnengoBaHue cMeIIaHHOTO
134 COCTMHECHHUS peli)’,I/ICTopzl\l:" unu " U "I/ICC);['IGHOBaHI/Ie 3aBUCUMOCTH 1 bubnuoreia LOK
. https://m.eds00.ru/2b179d98
CHWJIBI TOKA OT HAIPsHKSHUS JUIS JIaMIThl HaKaTuBaHUS
. . but6mmoreka [IOK
135 PesepBHblit ypok. O606maromuii ypok no temam 10 kimacca 1 https://m.edsoo.ru/ed017d93
. . bu6nuoreka [IOK
136 PesepBHbIit ypok. O606maromuii ypok mo temam 10 kimacca 1 https://m.eds00.ru/3149956b
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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11 KJIACC

Kosm4ecTBo 4acoB =~ JekTpoHHbIe HUPPOBBIE

Ne ni/m Tema ypoka
Bcero o0pa3oBaTe/bHbIE Pecypchl
1 B3anmoneiicTBre MOCTOSIHHBIX MarHUTOB U MPOBOJIHUKOB C 1 bu6mmoreka [JOK
ToKOM. MarautHoe nose. I'unoresa Amnepa https://m.eds00.ru/487a8593
5 BexTop maruuTHOM nHAyKIuK. [IpuHIMN cyneprno3un bubnmoreka [JOK
MarHuTHBIX osiel. JIMHuM MarHUTHOM UHITYKLIUU https://m.edsoo.ru/4clabcch
bubnmoreka [JOK
3 MaruauTtHoe 1nosje NpoBOJHUKA ¢ TOKOM. OnbIT Dpcreaa httos://m.e dSO(I)_Fru 143505262
4 Cuna Amnepa, e€ HanpaBJIeHUE U MOJYJIb bubmmorexa [JOK
https://m.edsoo.ru/26d9c5ba
5 Pemenue 3agau bubmorera [JOK
https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Ammiepa. DIeKTPOU3MEPHUTEIIbHbIE bubnuoreka [JOK
puoopsI https://m.edsoo.ru/ad7718d7
7 Cua JlopeHiia, e€ HampaBJIeHUE U MOYJb. [[BUkeHMe bubnuoteka [JOK
3apsPKEHHOU YaCTHUIBI B OJHOPOAHOM MAarHUTHOM I10JIE https://m.edsoo.ru/c97afaal
8 Pemrenue 3amau bubmorexa [JOK
https://m.eds00.ru/504e98c7
bubmuorexa [JOK
o Paora et Jlopetia https://m.edsogru/d518be4b
bubnuotexa [JOK
10 Pemterie 3aza https://m.edsogru/93617bd9
1 MaruauTHOe noJie B BelecTBe. @eppoMarHeTuku, napa- u bubmuorexa [JOK
JUaMarHeTUKU https://m.edsoo.ru/30ff9608
12 OcHoBHEbIE CBOICTBa heppoMarHeTukoB. [I[puMenenne bubnmoreka [JOK

(dbeppoMarHeTUKoOB

https://m.edsoo.ru/0b58190a
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bubmuoreka [JOK

13 Pemenue 3amady 1o teme "MarauTHoe 11oJie https://m.edsoo.ru/5h55¢307
" " bubnunoreka [JOK
14 Pemenue 3amady 1o teme "MarauTHoe 11oJie https://m.edsoo.ru/41cAac8a
15 SIBiienue anekTpoMarHuTHOW MHAYKIKUK. [IoTOK BekTOpa bubnmoreka [JOK
MarHUTHOW UHAYKIUH https://m.edsoo.ru/b3efalcl
bubmuoreka [JOK
16 OAC mHayKuAH https://m.eds00.ru/48150bd8
17 3aKOH AMEKTPOMArHUTHOM UH uu Qapazes bubmmorexa [JOK
P AVEQ pal https://m.edsoo.ru/a6dec188
bubmuoreka [JOK
18 Buxpesoe anexrpuueckoe nose. Toku DPyko https://m.edso0.ru/15abe 140
bubmuoreka [JOK
19 OHC MEAYKUHH B ABIKYIHXCA POBOAHMKAX https://m.eds00.ru/0235cc02
bu6mmoreka [JOK
2 IT .P .
0 papio Jlenua. Petene sanas https://m.edsoo.ru/4dfda618
21 NunyktuBHOCTh. KaTyilika HHAYKTUBHOCTH B IIETTH bubnunoreka [JOK
IIOCTOSIHHOTO TOKa https://m.edsoo.ru/621eae9d
bu6mmoreka [JOK
22 A .
BICHHE CaMOMRAyKIuH. IJIC camOMHyKInH https://m.edsoo.ru/7ee60ca8
93 DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM. bubnmnoreka [JOK
DJIeKTpOMarHuTHoe noJje. Pemenune 3amaq https://m.edsoo.ru/b3cOad1l
24 O06o01IeHre U cucTeMaTU3allvs 3HaHU| TI0 TeMe bubmuorexa [JOK
"OnekTpoauHaMuka" https://m.edso00.ru/76484025
bu6mmorexa [JOK
25 144 144
Konumponvnaa paboma no meme ""Inekmpoounamura https://m.eds0o.ru/8ae09b98
26 KomnebarensHas cucrema. CBOOOIHBIE KOJIEOAHN. bu6mmoreka [{JOK

["apmonnueckue konebaHus

https://m.edsoo.ru/7c1db385
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97 Kunematnueckoe u IMHAMUYECKOE OIMCaHUE KOJIeOaTeIbHbIX bubmunorexa LIOK
JBUKEHUN https://m.edso0o.ru/87ce9498
DHepreTudyeckoe onucanue. BeIBOI TMHAMUYECKOTO

28 ONMCAaHMS TAPMOHUYCCKUX KOJIEOAHUM M3 UX dHEPIeTHICCKOTO bubmorexa HOK

P P https://m.eds00.ru/e3c99692
¥ KHHEMATHUYeCKOTO OMHUCAHUS
bu6mmoreka [JOK
29 A a u Jasa xonebaHmi
MIIHTY 22 1 § HEbat https://m.edsoo.ru/7a0c439a
[Tepuon u yacrota konebanwmii. [leproa Manbix cBOOOIHBIX
30 Kosie0aHui MaTeMaTndeckoro MastHuka. [lepuos cBOOOIHBIX bubmmorexa [JOK
. - Hieprod s https://m.edso00.ru/e0399319
KoJIe0aHUH MPY>KUHHOTO MasiTHAKA

31 3aryxatomue Kojaebanus. BeiHyX/1eHHbIE KOJeOaHusl. bubnuoreka [IOK
Pe3onanc https://m.edso00.ru/72e93d09

bubmuoreka [JOK

32 ABTOKOJIC0aHUS

https://m.edsoo.ru/6add2644
bu6mmoreka [JOK

33 Pemenue 3anau https://m.edsoo.ru/addeec71

https://m.eds00.ru/756123c5

34 O00011eHne 1 CUCTEMAaTU3ALMS 3HAHUI 110 TEME bu6mmorekxa [IOK
"Mexanudeckue koaebaHus" https://m.edsoo.ru/eb84182f

bu6mmoreka [JOK

35 DneKkTpoMarHuTHeIe kosiebanus. KonebarenbHbIi KOHT

p P https://m.edsoo.ru/d4adabde

36 ®opmyna Tomcona. CBsI3b aMIUIUTY/IBI 3apsJia KOHIEHCATOPA bubnmnoreka [JOK
C aMIUTUTYJIOM CUJIBI TOKA B KOJIeOATeTbHOM KOHTYpe https://m.edso00.ru/093f9afl

37 3aKOH COXpaHEHHUs PHEPTUH B HCATbHOM KOJIe0aTeIbHOM bubnuorexa [IOK
KOHTYpE https://m.edsoo.ru/d1e2d543

38 3aTyxarolye IeKTPOMarHuTHEIE KoieOanus. BeiHy)IeHHBIC bubmuorexa [JOK
AIIEKTPOMArHUTHBIC KOJIEOaHUs https://m.edso00.ru/5e668619

39 ITepemenHbIi TOK. Pe3ucTop u KOHAEHCATOp B LEMU bubnuoreka [JOK
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IIEPEMEHHOTI0 TOKa

https://m.edso0.ru/84836152

40 Karyika MHIyKTUBHOCTH B 1€ MEPEMEHHOTO TOKA bubmmorexa [JOK
https://m.edsoo.ru/cfa307af
41 3akoH OMa 1Jig 3JEKTPUYECKOM 1IeNU NEPEMEHHOT0 TOKa bubmmorexa [JOK
https://m.edsoo.ru/8bae38e6
42 MomHoCTh MEPEMEHHOT0 TOKa. AMILTUTYIHOE U bubnmoreka [JOK
JICHCTBYIOILEE 3HAYEHHUE CUJIbI TOKA U HANPSKECHUS https://m.edsoo.ru/lcac6c4c
43 Pe3oHaHC B 25IeKTpUYECKOH TeTH bubmmorexa [JOK
https://m.eds00.ru/087506df
bubmmorexa [IOK
44 Pemmtenme 3272 https://m.edsogru/a16836a4
45 Wneansubrit Tpanchopmarop. [IponsBoacTso, nepenaya u bubnnoreka [JOK
nOTpeOICHUE ANEKTPUUYECKONH IHEPIUU https://m.edso0o.ru/f97418ae
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE 3JIEKTPOIHEPTUH.
46 KynbTypa ucnonb3oBaHus 371€KTPOIHEPTUU B TOBCEAHEBHOM BH@HOTeKa LIOK
N https://m.edso0.ru/a6f74d93
bubnuoreka [JOK
o Pemerite aga https://m.edsoil.ru/ee6677ed
48 O06o01IeHre u crucTeMaTu3alys 3HaHu| 110 TeMe bubnunoreka [JOK
"DneKTpOMarHUTHBIE KoNeOaHus " https://m.edso00.ru/401024a9
49 MexaHnyeckne BOJHbI. XapaKTEePUCTUKU MEXaHUYECKUX BOJIH bubmmorexa [OK
https://m.edsoo.ru/a58e109f
50 CBolicTBa MEXaHUYECKUX BOJH. 3BYK. XapaKTePUCTHKH 3BYKa bubmmorexa [JOK
https://m.edso0o.ru/d9ae1000
51 Wnopa3syk u ynprpasByk. LllymoBoe 3arps3Henue bubnnoreka [JOK
OKPYXKaroIle cpebl https://m.eds00.ru/7380038f
59 DNIeKTpOMarHuTHBIE BOJHBI. M3mydeHne 2J1eKTpOMarHuTHBIX bubnmuotexa [JOK

BOJIH

https://m.edsoo.ru/714e5dbl
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53 OHeprus MeKTPOMarHuTHeIX BosiH. CBOMCTBA bubmmorexa [IOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
54 [IIxana snekTpoMarauTHBIX BOJIH. [IpuMeHneHnue bubnuoreka [IOK
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edsoo.ru/49be1f9e
55 [IpuHIIMIIBI paIKOCBA3U U TeIEBUICHUS. Paqnonokausi. bubnmoreka [JOK
DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPY-KaIOIIEe Cpeibl https://m.eds00.ru/9f96f1f8
56 Koumponvnasa paboma no mamepuasny npoiuoeHHoMY bubnmoreka [JOK
nepeom noJiyzoouu https://m.edso0.ru/4f7985a0
57 Caer. 3aKOH MPSIMOJUHENHOIO paclpoCTpaHEHHsI CBETa Bubmorexa LIOK
https://m.eds00.ru/f9566406
53 Pemienue 3agau Ha mpuMEHEHUE 3aKOHA MPSIMOJIUHEHHOTO bubnnoreka [JOK
pacnpocTpaHeHus CBETa https://m.edsoo.ru/ea32d455
bubmuorexa [JOK
59 Ortpaxenue ceta. [nockoe 3epkano. Chepuueckoe 3epkano https://m.edso0.ru/a005d2bb
[Tpenomnenue cBeTa. AGCOMIOTHBIN U OTHOCUTENBHBIH
60 MoKasarenb npeomiieHus. [loHoe BHyTpeHHee OTpakeHue. bubmmorexa [TOK
. https://m.edsoo.ru/bc2e55cd
[IpenenbHBIN yroyl MOJHOTO BHYTPEHHETO OTPAXKEHUS
61 Pemenue 3a1ay Ha MPUMEHEHHE 3aKOHOB OTPAKEHUS U bubnuoreka [JOK
[IPEJIOMJICHUS CBETA https://m.eds00.ru/49d830a9
62 Xon nyueil B npusme. Jucnepcust ceera. ClI0XKHBIM COCTaB bubnuorexa [JOK
Oenoro ceera. Llser https://m.edsoo.ru/d8elc3be
63 JIua3bl. DOKYCHOE PACCTOSHUE W ONITUYECKAs CHJIA JTMH3BI bubmmorexa [OK
https://m.eds00.ru/60441359
64 [TocTpoenune n300pakeHH B JIMH3aX M UX CUCTEMax. bubnmnoreka [JOK
VYBennueHue JTMH3bI https://m.edsoo.ru/bb53b1d5
65 Pemenue 3a1ay Ha MOCTpOCHHE U300PAKEHUH, TOTyIaeMbIX C bubnmnoreka [JOK
IIOMOIIBIO JIMH3 https://m.edsoo.ru/5a868f09
66 I'na3 kak onTuyeckas cucrema bubmuoreka [JOK
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https://m.edsoo.ru/ecd480a2

67 Pemienue 3amau. [Ipenenbl npUMEHUMOCTH T€OMETPUUECKOM bubnmoreka [JOK
ONTHUKH https://m.edsoo.ru/cd174a10
68 CKOpOCTh CBETA U METO/IbI €€ U3MEPEHUS Bubmorexa LIOK
p A P https://m.edsoo.ru/f32aab06
bubmuoreka [JOK
69
Jlucnepens caera https://m.edsoo.ru/lel6cc6e
20 WuTepdepenmus ceera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS bubmmorexa [IOK
HaAOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB https://m.eds00.ru/5fc0c638
bubmuoreka [JOK
71 P
CHicHie sanat https://m.eds00.ru/3061de2b
bubmuoreka [JOK
72 IT
PHMCHCHHE HHTCPdCpeHIII https://m.edso00.ru/668edbc8
bu6mmorekxa [IOK
73
Jlnpaiciuns cera https://m.eds00.ru/12ed04b5
24 Hudpakronnas pemérka. Y cioBre HaOII0IEHUS TIIaBHbBIX bubnuoteka [JOK
MaKCHUMYyMOB https://m.eds00.ru/f998d964
bu6mmoreka [IOK
75 P
CHICHHE 33/t https://m.edsoo.ru/d58c411a
76 ITonnepeunocTh cBETOBBIX BOJH. [lonspuzamus ceera. bubnuoteka [JOK
CBeTOBBIE ABJIEHUS B IPUPOJIE https://m.edsoo.ru/e9890fe9
. bubmuoreka [JOK
77 0600 " "
oOIeHre U cucTeMaTu3alys 3HaHui mo teme "OnTuka https:/m.edsoo.ru/8al4748b
bu6mmorexa [{OK
78 K
oHmponvHaa padoma no meme «Onmuxay https://m.eds00.ru/82315dd4
79 I'paHALIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU. 3aKOHBI bubnnorexa [JOK
3JIEKTPOJIMHAMUKHN Y TPUHIIUAI OTHOCUTEIIBHOCTH https://m.edsoo.ru/c9bd77ch
80 [TocTynatel cnenuanbHOM TEOPUU OTHOCUTEIBLHOCTH bubnmoreka [JOK
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[IpocTpancTBeHHO-BpeMeHHOI HHTEpBall. [IpeobpazoBanus
Jlopenua. YcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTh

https://m.edsoo.ru/c56f05ch

bubmuoreka [JOK

81 OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKPAILICHUE https://m.edsoo.ru/d83742bb
JUTUHBI
82 DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI Bubmorexa LIOK
https://m.eds00.ru/853a64fc
83 CBs13b Macchl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM bubmmoreka [JOK
YaCTULbl. DHEPrUs MOKOs https://m.edsoo.ru/b6258ffa
84 PaBHOBecHOe TemioBOE U3NyueHue. 3aKoH cMmerieHus Buna buGnnorexa [IOK
https://m.edso00.ru/f54035a5
bubnmoreka [JOK
85 I'mnotesa M. Ilnanka o kBaHTax. @OTOHBI https://m.edsogru/anfaZlS
bubmmoreka [JOK
86 DHeprus 1 UMNyibc GoToHa https://m.edsogru/7fb307ec
87 ®otosdp¢ext. OnbiThl A. I'. CroneroBa. 3aKOHBI bubnuorexa [JOK
doTordpdexra https://m.eds00.ru/8c68e5b9
83 VYpaBuenue DitnmreitHa s potodrddekra. "KpacHas bubnuoreka [JOK
rpanuna” goro3ddexra https://m.edsoo.ru/01ef4556
bubnunoreka [JOK
89 Jasnenue cBera. OnbiTel [1. H. JIebenera https:// m.edsozl)l.ru/64b4f966
. bubmuorexa [JOK
%0 BoxHoBEIe cBOHCTEA TACTAN https://m.edsogru/f59cfcec
o1 Bomnbr ne bpoiins. J{nuna BonHb! 1e bpoiins u pazmepbl bubnmnoreka [JOK
00J1aCTH JTOKAIHM3aIUN JBUKYIIECHCS YaCTHIIBI https://m.edsoo.ru/5df8bafl
92 Kopnyckynsipao-BonHOBOH Ayanu3m. J{udpakiiys 31eKTpOHOB bubnmnoreka [JOK
Ha KpUcTaiax https://m.edsoo.ru/8ccab62a
93 Crnenuduxa usmepenuit B Mukpomupe. COOTHOIIECHUS bubnmoreka [JOK
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Heonpenenénnoctei ['elizendepra

https://m.edsoo.ru/65783dec

94 Pemenue rpaduyeckux 3amaq bubmorexa LIOK
https://m.edso00.ru/e70195bd
95 Pemenune pacuéTHbIX 3a1a9 bubmorexa LIOK
https://m.edsoo.ru/ee9b3182
OnBITHI 110 UCCIIEIOBAHUIO CTpOeHUs atoma. [inanerapuas bubmuoreka [JOK
96
mozens atoma Pesepdopaa https://m.edsoo.ru/312b750a
bubmuoreka [JOK
o Hocrynatet bopa https://m.edsoo.ru/404dfada
98 Bunel ciektpoB. CiekTp ypoBHEH 3HEPIUH aTOMa BOAOPOJa bubmiorexa LIOK
https://m.edsoo.ru/cf74blla
99 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYeHHE CBETa bubmiorexa LIOK
https://m.eds00.ru/f945d85c
bu6mmorekxa [IOK
100 Jlasep https://m.edsoo.ru/2288a0c4
101 Hyxnonnas mozens snpa [ eiizenOepra-HBanenko. 3apsia u bubnuoteka [JOK
MaccoBoe 4ncio sapa. M3oronsl. PagrnoaktuBHOCTH https://m.edsoo.ru/34ada5de
3aKoH paMoaKTUBHOTO pactanga. CBOWCTBA MOHU3UPYIOIIETO
102 U3ITydeHus. Biusiare palioakTHBHOCTH Ha )KUBBIC Bubmmorexa LIOK
https://m.edsoo.ru/aab98bef
opranusmsl. Jlozumerpus
DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cumbl. Jledext
103 MacchlI sapa. SnepHbie peakiuu. SnepHbie peakTophl. bubnmnoreka [JOK
[TpoGnemMbl yripaBiasieMOro TEPMOSIACPHOTO CHUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTHYECKUE aCTIEKTHI Pa3BUTHSI SIICPHOM YHEPTETUKH
MeTo1bl perucTpalyy U UCCICTOBAHMS dJIEMEHTAPHBIX
104 yactull. OyHIaMeHTaIbHbIE B3aUMOJAEHCTBUA. baproHsl, bubnmnoreka [JOK

Me30HHI U JienToHbl. [IpencraBnenne o CTaHIapTHONW MOJICITH.

KBapk-TirooHHast MOJIEbh aIpOHOB

https://m.edsoo.ru/lac08a5b
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®usuka 3a npeaenamu CtannapTHol Mojenu. TémHast

105 Matepus U TéMHas sHeprus. EquHcTBO (hU3HMYEeCKO KapTHHBI bubnnorexa [IOK
P prit. P https://m.eds00.ru/c026fd37
Mupa
106 DTanbl pa3BUTHS aCTPOHOMHUU. 3HAYEHUE AaCTPOHOMUU bubmmorexa [JOK
p P ' p https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTh 3aKOHOB (PU3UKH JUTsI OOBSICHEHUST TIPHPOIBI
107 KOCMHUYECKUX 00BEKTOB. MeTOAbI aCTPOHOMUYECKUX bubnnorexa [IOK
. ’ p https://m.eds00.ru/39c44028
UCCJICIOBAHUM

108 CoBpeMeHHbBIE ONTHYECKUE TEIECKOTBI, PAIUOTEIECKOIIBI, bu6mmoreka [JOK
BHeaTMoc(epHast acCTpOHOMUS https://m.edsoo.ru/4877aale

109 Bupn 38é31H0r0 HeOa. Co3Be3us, ApKHeE 3BE3/Ibl, TUIAHETHI, UX bu6mmoreka [JOK
BUINMOE IBHKEHUE https://m.edsoo.ru/aac588eb

110 Counneunas cucrema. Connue. ConHe4yHas akTUBHOCTb. bubnmnorexa LIOK
HcTtounuk sHeprun CosHIA U 3BE3] https://m.eds00.ru/22748eb4

111 3BE3/1bI, NX OCHOBHBIC XapakTepUCTUKU. [luarpamMmma bubnuoreka [JOK
"CrIeKTpaIbHBIN KJIACC — CBETUMOCTD" https://m.eds00.ru/42169944
3Be3/bI TTIABHOM MOCIe0BaTeNbHOCTH. BHyTpeHHee

112 cTpoeHue 3B€3/1. COBpeMEHHbIE TPEICTABICHUS O bubnunoreka [JOK
MPOUCXO0KIEHUH U 3BOToUUU CoJTHIA U 3BE3/. DTallbl )KU3HU https://m.edsoo.ru/b3ch766c
3BE3 ]

113 Mieunsiii [1yte — Hama ['anaktuka. TUnsl ragakTuk. bubnnorexa [JOK
YEpHble ABIPHI B s1pax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciiupenne Beenennoii. 3akon Xa60ma. Teopust

114 Bonwmoro B3peiBa. PennkroBoe n3nydenne. Macimrabnas bubmorexa HOK

phiBa. _ i ' https://m.edsoo.ru/3dbdf0d2
cTpyKTypa Bcenennoit. Meraranaktuka
i bubmuorexa [JOK
115 Hepeménnasie mpobOieMbl aCTpOHOMUHU
p p P https://m.edsoo.ru/d37d9ffe
116 ®dusndeckuit IpakKTUKyM 1o Teme "M3mepeHne Cuitbl bubnuoreka [JOK
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Awmrnepa" nnu "M3yueHue 3aBUCUMOCTH CUJIbI AMIIEpa OT
cuiibl Toka" wim "OnpeaeneHne MarHUTHOM MHIYKIIUY Ha
OCHOBE U3MepeHUs cuibl Amrmepa”

https://m.edsoo.ru/fcae91e9

®dusnueckuil mpakTukyM 1o teme "HMccnegoBanue siBeHUs

117 AJIIEKTPOMArHUTHOM UHAYKIMU" unu "OnpenencHue https://m.edsoo.ru/c36658da
WHIYKIIUA BUXPEBOTO MarHUTHOTO moJist"

118 ®dusznyeckuil mpakTuKyM o teme "M3mepenue nepuoaa bubmuoreka [JOK
CBOOOTHBIX KOJIeOaHHI HUTSHOTO U MPY>KUHHOTO MassTHUKOB" https://m.eds00.ru/5d159d35
®usnueckuil npakTukyM no reme "HccnenoBanue

119 MIEPEMEHHOTO TOKa Yepe3 MOCIeA0BATEIbHO COCTUHEHHBIC bubnuorexa [JOK
KOH/JIEHCATOp, KaTylmKy u pesucrop” win "HcecnenoBanue https://m.edso00.ru/89dc2d90
paboTHl ICTOYHUKOB CBETA B IEMH MTEPEMEHHOTO TOKa"

Ouznyeckuil npakTukym 1o teme "Mi3mepeHue mokasarens Bu6morexa [LOK

120 npenomiieHus crexna” i "llonydenne n3oopakeHus B https://m.edsoo.ru/42569eal
CHUCTEME U3 IUIOCKOTO 3epKaia v JUH3bI"

O06o01enue u cucreMatu3aius 3Hanuid. Poib ¢pusuku u

121 aCTPOHOMHUHU B YIKOHOMUYECKOM, TEXHOJIOTUYECKOM, Eggj;ﬁfi;?ﬁ}: d6ddeed
COLIMATILHOM U ATHUECKOH cepax esTeTbHOCTH YeIoBeKa T '
0O0001eHne 1 cucTeMaTU3als 3HaHui. Pois 1 Mecto

122 (U3KMKN U aCTPOHOMUHU B COBPEMEHHOM Hay4YHOH KapTHHE Bubmmorexa LIOK
N https://m.edsoo.ru/18f19f7c
O6o0061eHne u cuctemMaru3anys 3HaHui. Ponb ¢pusndeckoit
Teopuu B (POPMUPOBAHUU MIPENICTABICHUI O PU3NIECKON

123 KapTHUHE MHUpa, MECTO (PU3NUECKON KapTHHBI MUpPA B 00IIIEM Bubmorexa LIOK

N https://m.edsoo.ru/e7d400f4
PAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NMPEJCTAaBICHUH O
pupoIe
124 T'ooosas konmponwvnasa paboma/BIIP na é6ymasxcuom nocumerne bubmorexa HOK

https://m.edsoo.ru/b032fc4b
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125 O0o01IeHre U cHCTeMaTU3alus 3HaHU| TI0 TeMe 1 bubnmoreka [JOK
"Kunematuka" https://m.edsoo.ru/4e31b507
. " " bu6mmoreka [JOK
126 O06o01IeHre U cUucTeMaTr3als 3HaHu| 1o TeMe "J{[nHaMuKa 1 httos://m.e dsocI)_Fru Iodfbafcs
127 O6o006muenne u cuctemMaru3anys 3HaHui o Teme "CraTuka 1 bubnuorexa [IOK
TBepJoro Tena'" https://m.edsoo.ru/3cca482e
128 O0001eHne 1 cucreMaTh3anus 3HaHUi 10 TeMe "3aKOHBI 1 bu6mmoreka [JOK
COXpaHEHHUs B MEXaHHUKe" https://m.edso0o.ru/32a4d1a0
129 O0600611IeHNE U cUcTeMaTU3aus 3HaHui no Teme "OCHOBEI 1 bu6mmoreka [IOK
MOJIEKYJIIPHO-KUHETUYECKON TeopHun" https://m.edsoo.ru/ed440ca8
130 O06o001IeHNEe U CUCTEMAaTH3alisl 3HAHUH 110 TeMe 1 bubmuoreka [JOK
"Tepmonunamuka. TeniaoBbie MalTuHbI" https://m.edsoo.ru/c63f7c10
131 O06o01IeHre 1 cucTeMaTr3alis 3HaH|| 1o TeMe ""ArperaTHbie 1 bubmuoreka [JOK
cocTosiHuA BellecTa. Pa3zoBble MEPEXOabl" https://m.edsoo.ru/1d36b5b1
132 O06o0011eHNe U cUCTeMaTU3alMsl 3HAaHUH 110 TeMe 1 bubnuorexa [JOK
"DnexkTpuueckoe mnoie" https://m.edsoo.ru/3bf0def9
133 O00011eHne U CUCTEMAaTU3ALMS 3HAHUI 110 TEME 1 bu6mmoreka [JOK
"TTocTosIHHBIN AMEeKTpUYECKUil TOK" https://m.eds00.ru/71453ee6
134 O06o0611eHne U cucTemMaTu3ays 3HaHui o Teme "Toku B 1 bub6nuorexa [IOK
pa3IM4YHBIX cpegax” https://m.edsoo.ru/3d40077a
135 O0001eHne 1 cucTreMaTH3als 3HaHni 1o TeMe "Marautaoe 1 bu6mmorexa [{OK
nose" https://m.edsoo.ru/3b4c06ae
136 PeseprubIit ypok. O60011eHHE U CUCTEMATH3AIIHSI 3HAHUN 10 1 bubmuorexa [JOK
TeMme "DNeKTpOMAarHuTHasE UHAYKIUA" https://m.edsoo.ru/053e2248
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136
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