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COJAEP XAHUE OBYYEHUA 10 KJIACC

Pazgen 1. @u3uka ¥ METOABI HAYYHOTO MO3HAHUSA

®dusnka — Hayka o npupoje. Hayunsle MeTOAbI MO3HAHMSI OKPYXKAIOLIEr0 MUpa. Ponb skcniepuMeHTa U TEOpUH B IpoLecce
TIO3HAHMUS TIPUPOABL. DKCIEPUMEHT B (pr3nKe.

MopnenupoBanue (GHU3MYECKUX SIBICHUHA W mponeccoB. Haydneie rumorte3sl. Pu3nvecKre 3aKOHBI M TEOpHUH. | paHUIBI
TIPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpHHINI COOTBETCTBHSI.

Ponpb n mecto ¢u3uku B hopMHUpOBaHUH COBPEMEHHON HAYYHOW KapTHHBI MHUpPa, B IIPAKTUYECKOH eI TETbHOCTH JIIO/ICH.

Jlemoncmpayuu

Amnanoroble U nU(ppOBbIE U3MEPHUTENbHBIE TPHOOPHI, KOMITBIOTEPHBIE TATUUKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aAwkeHre. OTHOCUTENBHOCTh MEXAHNYECKOTO IBIKeHHs. CucTteMa orcuéra. TpaekTopus.

[epemerienne, ckopocTh (CpeqHsISE CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHUE MaTEPHAIBHOM TOYKH, NX TPOSKIMN Ha
ocH cucTeMbl koopauHat. Clo)keHne nepeMeIeHni U CII0KeHHe CKOPOCTEH.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE JBIDKeHUe. [ paky 3aBUCHMOCTH KOOPMHAT, CKOPOCTH, YCKOPEHUS,
IIyTU U NIepEMEIEeHUs] MaTepUanbHOW TOUKH OT BPEMEHH.

CBoboaHoe naseHue. Y CKOpeHHe CBOOOJHOrO NaIeHHUsL.

KpuBonuneiiHoe nBmxeHue. J[BIeHHE MaTepUaIbHOM TOYKU MO OKPYXKHOCTH C IOCTOSHHOM IO MOAYIIO CKOPOCTBIO.
VYTi0Bast CKOPOCTh, JIMHEHHAs ckopocTb. [lepron u yacTora obpamenus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuueckue yCTpoiicTBa M MNpakTHYECKOe MNPUMEHEHHUE: CHHJIOMETp, JBI)KEHHE CHApsJIOB, LEMHble U PEMEHHBIE
nepeaayu.

Jlemoncmpayuu

Mopgens cucTeMsl 0TCYETa, WILTIOCTPAIN KHHEMAaTHUYECKUX XapaKTEePUCTUK JBIDKEHHUS.

[TpeoOpa3oBaHue NBIKEHUI C HCIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3pekKeHHOM IPOCTPAHCTRE.

HaGumoenue nBrmxeHus Tena, OPOIIEHHOTO IO/ YIIIOM K TOPU30HTY M TOPU30HTAIIBHO.

H3mepeHue yckopeHusi CBOOOIHOTO T ICHUSL.

Hamnpasnenue ckopocTu NpH IBUKEHUH 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi

W3ydyeHne HepaBHOMEPHOI'O IBUKEHHUS C LIENbIO ONPEEeIICHNsI MTHOBEHHOIH CKOPOCTH.

HccnenoBanne COOTHOLICHUST MEXKLY ITyTSIMHU, TIPOIMICHHBIMU TEJIOM 3a M1OCJIE0BATENIbHbIC PABHBIE IPOMEKYTKH BPEMEHH
IIPY PaBHOYCKOPEHHOM JBIKEHUM C HA4aJIbHON CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue IBHXKEHUS IIApUKA B BA3KOH KUAKOCTH.

V3ydeHue nBrmxeHUs Tena, OpOLIEHHOT0 TOPH30HTAIIBHO.

Tema 2. /lunamuxa

IIpunuun otHocutensHocTy ["anunes. Ilepsolil 3akon HetoToHa. HEpLmanbHbIe CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunnun cymeprnosuiuu cwi. Bropoii 3akoH HploToHa mis MaTepHainbHON Touku. TpeTuil 3akoH
HeroToHa a1t MaTepuanbHbIX TOYEK.

3akoH BceMupHoro TsroreHus. Cuna tsbxectu. [lepBast kocMudeckast CKOPOCTb.

Cua ympyroctu. 3akos ['yka. Bec Tena.

Tpenue. Buapl Tperus (mokost, ckoiamxenus, kaueHns). Cua tpenus. Cyxoe Tperue. Crina TpeHUsS! CKONBKEHHS U CHiIa
TpeHus nokos. Koapdumment tperns. Cuita CONPOTUBICHNUS NIPH IBIKSHUH TeJla B )KUIKOCTH WIIH Tase.

IocTynarenbHOE U BpallaTeNbHOE JBIKEHUE aOCOIIOTHO TBEPAOTO TeNa.

MoOMEHT CuIIbl OTHOCUTEIBHO OCH BpaieHus. [1nedo cumbl. Y cnoBus paBHOBECHS TBEPIOTO TeNa.

TexHU4eckue ycTpoHCTBa U MPAKTHUECKOE NPUMEHEHNE: TTOIIIUITHUKY, JBHKECHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Lemoncmpayuu

SIBneHue UHEPLMH.

CpaBHeHHe Macc B3aUMOIEHCTBYIOIIUX TEI.

Bropoii 3akon HetoToHa.

W3mepenue cui.

Croxenne cui.

3aBUCHMOCTH CHIIBI YIIPYTOCTH OT JAe(OpMAaIIHH.

Hesecomocts. Bec Tena npu yCKkOpeHHOM NMOIBEME U AJIEHUH.

CpaBHEHHE CHJT TPEHUSI TOKOSI, KAUEHHS M CKOJIBKEHUSL.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

Wzyuenne qBmkeHHs OpycKa M0 HAKIIOHHOHN TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJT YIIPYT'OCTH, BO3HUKAIOIINX B IPY)KWHE M PE3MHOBOM 00pasIie, oT ux Jedopmanni.

HccnenoBanue ycnoBuil paBHOBECHUs TBEPIOrO TENA, IMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKonvl cOXpaneHun 6 MeXaHuKe

Wmnynsc MaTepnanbHOW TOYKM (Tena), CUCTEMbl MaTepPHANIBHBIX TOYEK. VIMITynbC cHiIbI M M3MEHEHHWE MMILyJbca Tela.
3aKOH COXpaHEHHs NMITylIbca. PeakTHBHOE BIKEHHE.

Pa6ora crtbl. MOITHOCTE CHITBL

Kunernueckas sHeprus MarepuaabHOH TOUkH. Teopema 00 N3MEHEHHH KHHETHIECKOH SHEPTHH.

[Norennuanphas sHeprus. [loTeHnuanbHas SHepPrust ynpyro neopMHUpOBaHHOM NpyXuHBI. [loTeHIManbpHAS SHEPTHUS Tena
BOJIM3U ITOBEPXHOCTH 3EMIIH.



[oreHnanpHble W HENOTEHIMAJIbHBIE CHIBL. CBS3b PabOTHl HEMOTEHUIMANBHBIX CHJI C H3MEHEHHEM MEXaHWYeCKOH
SHEPTHU CHCTEMBI TeJl. 3aKOH COXPaHEeHUs] MEXaHMYECKOH SHEPTHH.

VYnpyrue u HeyIpyrue CTOIKHOBEHHS.

TexHUYeCKHE yCTPONCTBA U MPAKTUUECKOE MPUMEHEHN E: BOAOMET, KOTIED, MPYKUHHBIN IMCTOJIET, ABM)KEHHUE PAKeT.

Jemoncmpayuu

3aKOoH COXpaHEHHs HMITYIIbCA.

PeaxTnBHOE IBUKEHHE.

[epex o/ MOTEHIMAILHOM YHEPTHU B KHHETHUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3zydyenune abCcoMIOTHO HEYNIPYTOTO yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasSITHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI C M3MEHEHHEM MEXaHWYECKOH SHEPrHH Tella Ha MPUMEPE PacTSHKEHHS PE3HHOBOTO
KryTa.

Paznen 3. MoJsiekyasipas gu3nka ¥ TepMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUH W HUX OIBITHOE O0OCHOBaHME. BpoyHOBCKOe IBHXKEHHE.
Juddyzus. Xapakrep IBIKEHUS W B3aUMOJIEWCTBHS YacTHI] BellecTBAa. MoJenn CTPOSHUS ra3oB, KUIKOCTEH M TBEPMABIX TEN U
00BsICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE ITHX Mojeneld. Macca u pa3mepbl Moiekyd. KomuuectBo BemiectBa. [locTosiHHAs
ABoraJipo.

TemnoBoe paBHoBecue. Temneparypa u e€ namepenue. lllkana remneparyp Lienbcust.

Mopenb uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KMHETUUECKON TEOPHH HJealbHOro raza. AOcomoTHas
TeMIlepaTypa Kak Mepa CpeiHeid KWHETHYECKOH SHEepTHU TEIUIOBOro JBIDKeHWs uactun rasza. lllkama temneparyp KenbBuna.
l'azoBeie 3akonbl. YpaBHenue MenpeneeBa—Kiamneiipona. 3akon [lanbroHa. M3ompoliecchl B HI€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe npencTaBieHue n30MpoIecCoB: H30TepMa, H30X0pa, u300apa.

TexHUYeCKUE yCTPONCTBA U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBIThI, T0Ka3bIBAIOIIHE TUCKPETHOE CTPOCHHE BelllecTBa, (poTorpaduu MONEKyIl OPraHMYeCKUX COeTMHEHHH.

Oneitel 0 U y3un )KUAKOCTEH U ra30B.

Monens OpOyHOBCKOT'O JIBHIKEHUSL.

Mopenb onwita lITepHa.

OnbITh, 10Ka3bIBAIOLINE CYLIECTBOBAHUE MEKMOJIECKYIIIPHOTO B3aUMOJICHCTBHS.

Mopens, WIUTIOCTPUPYIOLIAst IPUPOLY AABJIECHHS I'a3a Ha CTEHKH COCYAa.

OnbIThI, WIUTIOCTPUPYIOLIIE YPABHEHNE COCTOSHHS UI€AJIbHOTO I'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi

OmnpezeneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHHUI 00bEMa KOMHATHI, IABJICHUS M TEMIIEPaTyphl
BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy TapaMeTPaMU COCTOSIHUSA Pa3pexKEHHOro rasa.

Tema 2. Ocnoevt mepmoouHamuxku

TepMmomuHamudeckass cucteMa. BHYTpeHHSS SHEpPrus TEPMOAMHAMHYECKOW CHCTEMBI M CHOCOOBI €€ W3MEHEHHS.
KonnuectBo Temnorel u pabota. BHYTpeHHAs SHeprus OXHOATOMHOTO HAEAJbHOIO Tra3za. Bumsl Terulonepenaym:
TEIJIONPOBOIHOCTD, KOHBEKIINS, U3IydeHHE. Y JeNbHas TEMIIOEMKOCTh BelllecTBa. KomuecTBO TEIIOTHI IIpH TEIoNepeaaye.

[onsitue 06 apmabatHoM mporecce. [lepBrblit 3ak0OH TepMOAMHAMUKH. [IpHMeHeHHe MepBOro 3aKOHa TEPMOIAMHAMHKU K
usormporieccaM. ['padgudeckast nHTEepHpeTanus paboThI ra3a.

Bropoii 3akon Tepmonunamuky. HeoOpaTHMOCTh MPOIIECCOB B IIPHPOJIE.

Tennosble Mammabl. [IpuHIMOB AefcTBUS TEIUIOBBIX MaliuH. [IpeoOpa3zoBaHus SHEPTUM B TEIUIOBBIX MAallMHAX.
Koapunuent nonesnoro aeicteus terwioBoi Marubl. [{ukn KapHo 1 ero koadduimeHt none3Horo neiictus. IKOIOrHYECKUE
MIPOOGJIEMBI TETTIOIHEPTETHUKH.

TexHu4eckue yCTpoHCTBAa M NPAKTUYECKOE NPUMEHEHHE: ABHIaTeNb BHYTPEHHETO CropaHus, OBITOBOW XONOIWIBHHK,
KOHJULIMOHEP.

Lemoncmpayuu

V3MeHeHne BHYTpEHHEH 3HEPIUM Tena NpH COBEPIICHHN PAaOOTHI: BBIIET MPOOKH M3 OYTHUIKM MOA JEHCTBHEM C)KATOTO
BO3/1yXa, HarpeBaHue 3pupa B JATYHHOU TpyOKe MyTéM TpeHUs (BUICOACMOHCTPALIHS).

V3MeHeHne BHYTpEHHEN 3HEPTHH (TEMIIEpaTyphl) Tela MpH TEIIoNepeiaye.

OmnpIT 10 aarabaTHOMY PACIIMPEHUIO BO3TyXa (OIBIT C BO3YITHEIM OTHUBOM).

Mopnenu mapoBoii TypOHHBI, ABUTATENS] BHYTPEHHETO CrOPaHMs, PEaKTUBHOTO JBUTaTEIS.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

W3mepenue yaenbHo# Tem10EMKOCTH.

Tema 3. Azpezamnvie cocmoanus eewecmea. Pazosvle nepexoovi

[TapooGpazoBanne u KoHneHcamwms. Mcrmapenme u kumneHume. AOCOMIOTHas W OTHOCHTENbHAS BIAKHOCTH BO3IyXa.
Hacerennstit map. Y aenpHas TemioTa napooOpa3oBaHus. 3aBHCHMOCTb TEMIIEPATypPhl KUTIEHHS OT IABJICHHS.

Teépmoe Temo. Kpucrammmueckme u amopdHble Tena. AHH30TPONMS CBOWCTB KpHCTAUIOB. JKWIKHE KpPHUCTAJIIHI.
CoBpemMenHble MaTepuaisl. [IaBienne u KpucTammu3anys. Y ienpHas Teriora miasienust. Cyommmanust.

YpaBHeHHE TEIUIOBOro OanaHca.

TexHUYeCKHE yCTPOHWCTBA M MTPAKTHYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaJOPUMETP, TEXHOIOTHH TTOTYICHUS
COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIe HAHOMATEepPHaIOB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBolicTBa HACHIIIEHHBIX MTAPOB.



Kunenue npu moHMXEHHOM J[aBJICHUH.

Crioco0bI n3MEpEeHust BIAYKHOCTH.

HaGmonenue HarpeBaHus ¥ IUaBJICHNS! KPUCTAUTMYECKOTO BELIECTBA.

JleMoHCTpanus KpUCTaJlIoB.

Yuenuuecxuii sxcnepumenm, nabopamopHuie pabomoi

W3MmepeHne OTHOCUTENBHOM BIaXKHOCTH BO3yXa.

Paznen 4. DnekrpoanmHaMmmuka

Tema 1. nexkmpocmamuka

OnekTpu3anus Ten. OJeKTpuueckuil 3apsan. JlBa BuMOa 3MeKTpUYeCcKUX 3apsnoB. [IpoBOOHMKM, AMAIEKTPUKH U
MIOTYIIPOBOJHUKY. 3aKOH COXPaHEHHS JEKTPUUECKOro 3apsa.

Bsaumoneiicteue 3apsnoB. 3akoH Kymona. TodeuHsld anexTpudeckuit 3apsa. Onekrpuueckoe none. Hampsokx€HHOCT
3neKTpudecKkoro nosd. [IpuHIMI cyneprno3uuny 3IeKTpu4ecKux nojei. JIMHuM HanpspKEHHOCTH 3JIEKTPUYECKOro MOoJIs.

PaGora cun oanekrpocrarmdeckoro mois. IloreHmman. PasHocte moreHnuanoB. IIpOBOJHWMKM M JMDJIEKTPUKH B
3EKTPOCTATUUECKOM MoJe. J{udnexTpudeckas IpOHUIIAEMOCTb.

OnexTpoéMkocTh. KoHaeHcaTop. DIeKTpoEMKOCTh INIOCKOr0 KOHJEHCATOpa. DHEprus 3apsKEHHOI0 KOHEHCaTopa.

TexHuueckue yCTpoHCTBA M NPAKTUUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOII, AJIEKTPOMETp, AJIEKTpocTaTHUecKas 3allluTa,
3a3eMJIEHHE DJIEKTPOIPHOOPOB, KOHAECHCATOP, KOITMPOBAJIBHBIN anmapar, CTpyHHbBIH PUHTED.

Jlemoncmpayuu

VYcTpolicTBO M PUHIIUT 1€HCTBUSA ANIEKTPOMETPA.

BsaumMoneiicTBue Ha3JIEKTPU30BAHHBIX TEIN.

DneKTpuuecKoe Noe 3apsKEHHBIX Tell.

IIpOBOJHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

OnexTpocTaTUdecKas 3aluTa.

JM3IEeKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOMAAM IUIACTHH, PACCTOSHUS MEXIy HHUMH U
JU3JIEKTPUYECKON MPOHNUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHEHcaTopa.

Yuenuuecxuii sxcnepumenm, rabopamopmvie pabomul

N3mepenue 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannbtii snekmpudeckuil mox. Toku 6 paznuunsix cpeoax

ONeKTpUUECKUH TOK. Y CIOBHS CYLIECTBOBaHMSA MIEKTPUIECKOro Toka. Mctounuku Toka. Crna Toka. I1oCcTOsHHBIH TOK.

Hanpsoxenue. 3akon Oma [y1g ydacTka Ieru.

DJeKTpUYecKoe COMpPOTUBIICHHUE. Y ACIbHOE CONPOTUBIICHHE BellecTBa. [locienoBarenbHoe, MapajuielibHOE, CMEIIaHHOE
COEIMHEHUE MPOBOIHUKOB.

Pa6ora anekrpuueckoro Toka. 3akoH Jxoynsi—JIeHna. MOIHOCTb 3JEKTPUYECKOr0 TOKa.

ONeKTpOABIKYIIAs CHWJIa M BHYTPEHHEE CONPOTHBIICEHHE MCTOYHMKAa ToKa. 3akoH Oma Juid MOMHOW (3aMKHYTOM)
anekTpuueckoil nenu. Koporkoe 3ambIkaHue.

OJEeKTpOHHAs IPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTb CONPOTHUBJICHUS METAIJIOB OT TEMIIEPATypHI.
CBepXIIpOBOIUMOCTb.

OnexTpudeckuil TOK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX ITYYKOB.

INomynpoBognuku. CoOCTBeHHass W NpPHMeCHas INPOBOIMMOCTE  HOMYHNpOBOAHUKOB. CBoMcTBa p—N-mepexona.
[MomynpoBoAHNKOBEIE IPUOOPEL.

DJeKTpudecKui TOK B pacCTBOPAX U paciulaBax 3JEKTPOIUTOB. DNEKTPOIUTHUECKAs AUCCONUALINS. DIEKTPOIIU3.

OneKkTpuuecKuil TOK B razax. CaMOCTOSTENBHBIN H HECAMOCTOSTENRHBIHN pa3psa. Momaus. [Tnazma.

TexHudyeckue yCTpOHCTBA M MPAKTHYECKOE TPUMEHEHHE: aMIIepMETp, BOIBTMETP, pPEOCTAaT, MCTOYHHWKH TOKa,
3JIEKTPOHATPEBATEIbHBIE TIPHOOPBI, JIEKTPOOCBETUTEIbHBIE NPHOOPHI, TEPMOMETP CONPOTHUBICHMS, BaKYyMHBIH MO,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, ITONYIIPOBOJHUKOBBIHN MO, TaIbBaHHUKA.

Lemoncmpayuu

W3mepenne cUiTbl TOKa U HANPSDKEHMS.

3aBUCHMOCTH CONPOTUBJICHHS IIMIMHAPHIECKNX IPOBOIHUKOB OT JUTUHBI, INIOMAAN TIOTIEPEYHOTO CEUCHUS U MaTepHaa.

CMmernaHHOE COEIMHEHNE TTPOBOIHUKOB.

[Ipsmoe n3mepenne 3nekTpoaBIKyIIei cuiabl. KopoTkoe 3aMbIKaHHE TaIbBaHUIECKOTO 3IEMEHTa U OLICHKa BHYTPEHHETO
COTPOTHUBIICHHSI.

3aBHCHMOCTH COIPOTUBIICHHS METAJIJIOB OT TEMIIEPATYpPHI.

ITpoBOIMMOCTB 3JIEKTPOTUTOB.

HckpoBoii pa3psa v IPOBOAUMOCTb BO34YXa.

OnHOCTOPOHHSSI MPOBOAUMOCTH THOAA.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

W3ydyenne cMenIaHHOTO COEANHEHNS PE3UCTOPOB.

W3mepenne 31eKTpoABIDKYIIEi CHITBI HICTOYHNKA TOKA M €70 BHYTPEHHETO CONPOTHBIICHUS.

HabGmonenue snexrponmnsa.

Me:xnpeaMeTHbIe CBA3H

Wzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kilacce OCYIIECTBISIETCSI C YIETOM COAEPKATENBHBIX MEXKIIPEAMETHBIX
CBSI3€H C KypcaMM MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpadui ¥ TEXHOIOTHH.

Mesicnpeomemnvie nonsmust, CBSI3aHHBIE C NU3y9€HUEM METOJ0B HAYYHOTO ITO3HAHMS: SIBJICHWE, HAYYHBIH (aKT, THIOTE3a,
¢usHyeckas BeIMYNHA, 3aKOH, TEOPHs, HAOIIOICHNE, SKCIIEPUMEHT, MOJIETTHPOBAHUE, MOZIENb, H3MEPEHHE.



Mamemamuxa: pellieHHe CHUCTEMBl YpaBHEHHH, JNWHEHHAs (QyHKuuWs, napaborna, runepOona, WX rpauKd M CBOWCTBA,
TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCHHYC, TAHI'€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXK/IECTBO, BEKTOPHI H
UX MIPOEKIMH Ha OCH KOOPJAUHAT, CIOKEHHE BEKTOPOB.

buonozua: Mexanndeckoe NBW)KEHHE B JKMBOH mpupone, auddy3us, ocMoc, TEIIOOOMEH >KUBBIX OPTaHM3MOB (BHIBI
TeIJIoNepeiauy, TEIIOBOE PABHOBECHE), IIEKTPUUECKHE SIBIICHUS B )KMBOW TIPHPOJIE.

Xumus: MUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MONb BEIECTBA, MOJSpPHAs Macca, TEIJIOBBIE
CBOWCTBA TBEPABIX TeII, JKUAKOCTEH U Ia30B, MEKTPUIECKUE CBOICTBA METAILIOB, SIEKTPOIUTHUECKAs! IUCCOLMALIUS, TaIbBaHUKA.

Teoepagpusi: BNaXKHOCTH BO31yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozcus: npeoOpa3oBaHue JBWKEHHH C HCIOIB30BAHUEM MEXAHW3MOB, YUET TpEHHS B TEXHHKE, MNOMAIIMITHUKHY,
WCIIONIb30BAaHUE 3aKOHA COXPAHEHMsI MMITylIbca B TEXHHKE (pakera, BOJAOMET WM NpYTUe), JBHUraTellb BHYTPEHHETrO CrOpaHus,
napoBasi TypOWHa, OBITOBOM XOJOJMJIBHUK, KOHAWIMOHEP, TEXHOJOTHH TIONYYE€HUs COBPEMEHHBIX MaTEepHUaliOB, B TOM YHCIIE
HaHOMAaTEepPHaJOB, W HAHOTEXHOJOIWH, OJJIEKTPOCTATHYECKas 3allliTa, 3a3eMJICHHE 3JIEKTPOIPHUOOpPOB, KCEPOKC, CTPYHHBIH
TIPUHTEP, 3JIEKTPOHArpeBaTENbHbIE TIPUOOPHI, SIIEKTPOOCBETHTENIBHBIE TPUOOPHI, raJIbBAaHUKA.

11 KJIACC
Paznen 4. DnekrponmHaMmmuka

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKYUA

[locrosiHHBIE MarHMTHL. B3auMoneiicTBHE NOCTOSHHBIX MAarHUTOB. MarnutHoe mnone. BekTop MarHMTHOM HMHIYKLHMU.
[IpuHIMn Cynepno3uiuu MarHUTHBIX mosied. JIuHuM mMarHuTHOM WHAYKUMU. KapThHa nUHMM MarHUTHOW WHAYKIIMM TIOJS
MTOCTOSIHHBIX MarHUTOB.

MarHuTHOe nose MpoBOAHMKA ¢ TokoM. KapTuHa nTuHMN MHAYKIIMM MarHUTHOTO MOJs JUIMHHOTO NMPSIMOTO NPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O IPOBOJHMKA, KaTyIIKH ¢ TokoM. OnbIT Opcrena. B3anmoaeicTBre NpoOBOIHUKOB C TOKOM.

Cuna Amnepa, e€ MOAYJb U HallpaBJICHHE.

Cuna Jlopenia, e€ Moaynb W HampasieHue. J[BrkeHHe 3apsHKeHHOM YacTUIBl B OAHOPOAHOM MarHutHoMm mone. Pabora
cunsl JlopeHna.

SIBneHue >NMeKTpPOMAarHUTHOW MHAYKIMHU. IT0TOK BekTopa MarHUTHOM WHAYKIUH. DJIEKTPOABIDKYINAs CHIA WHIYKIUH.
3aKoH 3JIeKTpoMarHuTHo! uHaykuuu dapazes.

BuxpeBoe 3nekTpuyeckoe mosie. DJIEKTPOABIKYINAs CHJIAa MHAYKIUH B IMPOBOAHMKE, ABIXKYIIEMCS IOCTYNATEIbHO B
OJHOPOAHOM MArHvTHOM IIOJIC.

IIpasuino Jlenua.

WH1yKTUBHOCTS. SIBIIeHHE CAMOMHAYKIMU. DIEKTPOABIKYILAS CHIIa CAMOMHAYKIINH.

OHeprust MarHUTHOT'O NOJIS KATYIIKH C TOKOM.

ONeKTpOMarHuTHOE TOJIe.

TexHu4eckue ycTpoWcTBa M MPAKTUYECKOE IMPUMEHEHHUE: IOCTOSHHBIE MAarHUThI, 3JEKTPOMArHUTHI, JIEKTPOABUIATEND,
YCKOPHTEJIN 3JIEMEHTapHbIX YaCTUL], WHIYKLIMOHHAS TI€Yb.

Lemoncmpayuu

OmnsIT DpcTena.

OTKIIOHEHUE IIEKTPOHHOTO ITy4YKa MAarHUTHBIM I10JIEM.

JIMHUM MHYKIMH MarHUTHOT'O TTOJIA.

B3aumozneiicTBue 1ByX NPOBOAHUKOB C TOKOM.

Cuwa Ammepa.

[HeiictBue cuibl JIopeHLIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue 31EKTPOMarHuTHOM HHIYKIUH.

IIpaBuno Jlenua.

3aBUCHMOCTD IEKTPOIABIKYILEH CHIIBI HHAYKIIMU OT CKOPOCTH M3MEHEHHSI MArHUTHOIO TIOTOKA.

SIBneHne caMOMHIYKLIUY.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi

W3ydyeHnne MarHUTHOTO MOJISI KATYIIKK C TOKOM.

HccnenoBanne neiicTBHUSA MOCTOSIHHOTO MAarHNTA HAa PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3IEKTPOMAarHUTHONW MHAYKIIHH.

Pasgen 5. Kose0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUMHbIE KOJIEOAHUA

Komnebarenprnast cucrema. CBoOomHbIe MexaHWYecKHe KoineOanms. [apmoHmdeckme konebanus. lIlepmonm, wacrora,
amumiTyna u (asza xonebanuid. [IpykuHHBIN MasTHUK. MaTeMaTHYeCKHU MAasTHHUK. YpaBHEHHE TapMOHHYECKHX KOJICOaHHUIA.
[IpeBparienne sHEPTUH ITPH TAPMOHIUUYECKHUX KOJIEOaHUSX.

Komne6arenbHerit KoHTYp. CBOOOIHBIE 3IEKTPOMATHUTHBIE KOJEOaHM B MACATHHOM KOJIEOATeThbHOM KOHTYpE. AHAIOTHS
MEXIy MEXaHWYECKHMH U 3JIEKTPOMATrHUTHBIMU KoneOanusmu. Popmyna TomcoHa. 3aKOH COXpAaHEHUS YHEPIHH B HICATHHOM
KOJIe0aTenbHOM KOHTYpE.

[IpencraBnenne o 3aryxaromuxX KoneOaHWSX. BEIHYXKICHHbIE MeXaHW4eckue KoieOaHms. PesoHanc. BriHyxmeHHBIC
JJIEKTPOMAarHUTHBIE KOJIEOaHMSI.

[epemennsrii Tok. CHHYyCOMIANBHBIA MEPEMEHHBIA TOK. MOIIHOCTS TIEPEMEHHOTO TOKA. AMIUIHTYJHOE M JIEHCTBYIOIIEEe
3HAYEHHE CHIIBI TOKA W HATTPSKECHHS.

Tpanchopmarop. IlpomsBoacTBO, Tepenada W TMOTpeOJICHHE BIIEKTPHUYECKON SHEPrUH. OKOJIOTMYECKHE PHUCKH TIPH
IIPOU3BOJCTBE MEKTpodHepruu. KynbTypa HCrnonb30BaHUs 3IEKTPOIHEPTHH B OBCEAHEBHOMN KU3HU.

TexHUYECKUE yCTpOKWCTBA U MPAKTUYECKOE NMPUMEHEHHUE: dJIEKTPUUECKUI 3BOHOK, T€HEpaTOp MEPEMEHHOrO TOKA, JIMHUU
3JIeKTpoIepeay.

Lemoncmpayuu



HccnenoBanne mapameTpoB KosieOaTeaIbHON CHCTEMBI (IPYKUHHBINA WM MaTEMaTHYEeCKUH MasSTHHK).

Habmonenue 3aTyxaromumx KoineOaHui.

HccnenoBanue CBOWCTB BRIHYXKICHHBIX KOJICOAHHUI.

HabnroneHue pe3onanca.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS.

OcumutorpaMMsl (3aBUCHMOCTH CHITBI TOK M HATIPSDKEHUS] OT BPEMEHHN) JUIS 3JICKTPOMAarHUTHBIX KoJleOaHui.

Pe3onaHc npu nocnenoBaTeIbHOM COEIUHEHUN PE3UCTOPA, KaTYIIKY MHAYKTUBHOCTH M KOHJ€HCATOpa.

Mogens TUHUM IEKTpOIepenadn.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanne 3aBUCUMOCTH IIEPUO/IA MaIIbIX KOJIeOaHUH Tpy3a Ha HUTH OT JUITMHBI HUTH M Macchl Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LIEMH U3 MOCIEA0BATENBHO COETMHEHHBIX KOHACHCATOPA, KaTYIIKA U Pe3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpOMaAZHUMHBLE 60JIHbL

MexaHnuecKkue BOJIHBL, yclaoBUs pacnpocTtpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHus U AMUHA BoiIHBL. [lonepeunsie u
MIPOJONbHBIE BOHBL. MHTEepdepeHnyns u audpakiis MeXaHIIeCKHX BOJH.

3Byk. CxopocTh 3ByKa. [ pomMKocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIeKTpOMAarHUTHBIE BOJHBL. Y CIOBHS M3ITy4€HHs DJEKTPOMAarHUTHBIX BOJIH. B3ammHas opueHranms BekropoB E, B,V B
JJIEKTPOMArHUTHOM BoiHe. CBOMCTBA JJIEKTPOMArHUTHBIX BOJH: OTPaKEHWE, TPEJOMIICHHE, MOoIsApu3anus, IUPPaKIus,
uHTepdepernuns. CKOpOCTh AIEKTPOMATHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IprMeHeHHe 3JeKTPOMAarHUTHBIX BOJTH B TEXHHUKE H OBITY.

IIpuHIUIBI paauoCBsI3U U TeneBuaeHus. Paguonokamus.

ONeKTpOMarHuTHOE 3arpsi3HEHNUE OKPYXKAIOIIEH cpesibl.

TexHuueckue ycTpoHCTBa M NPAaKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHble HHCTPYMEHTHI, YIbTPa3BYKOBas JUArHOCTHKA B
TEXHHUKE U MEAUIMHE, Pajiap, paJHuoONpuEMHUK, TeNIeBU30p, aHTeHHa, TenedoH, CBU-neub.

Jlemoncmpayuu

OO0pa3oBaHue U PacIIPOCTPAHEHHE MOMEPEYHBIX U MPOIOIBHBIX BOJH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKA.

HaGumoeHue oTpakeHus1 ¥ MPEIOMIICHHUSI MEXaHUYECKUX BOJH.

Habmonenue nnTepepeHn u qudpakiuuy MeXaHMIeCKUX BOJH.

3BYKOBOMW pe30HaHC.

HaGumtozienue cBsi3u IpOMKOCTH 3BYKa M BHICOTHI TOHA C aMILIUTYIION M YaCTOTOH KoJeOaHMH.

HccnenoBanne  CBOHCTB — QJIKTPOMAarHUTHBIX — BOJIH:  OTpakKeHWE, IpeJOMJICHHE, TMOApH3anus, AUQpaxius,
uHTepd epeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsMonuHeilHOE pacnpocTpaHeHUE cBeTa B ONHOponHoW cpexpe. Jlyu ceera. ToueuHslit
HCTOYHHUK CBETA.

OrtpaxkeHue cBeTa. 3aKOHBI OTpaXKeHHs cBeTa. [locTpoeHue n300pakeHUi B IIIOCKOM 3epKaJe.

Ilpenomnenune cBera. 3akoHbI IpeNOMJICHHS cBeTa. AOCOIIOTHBIM MOKa3aTenb MHpenomieHus. IlodHoe BHyTpeHHee
orpaxeHnue. IIpenenbHbIA yroi NOMTHOr0 BHYTPEHHETO OTPa)KEHHUI.

Hucnepcus cBera. CloxHbIH cocTaB Oenoro cera. L[er.

Cobuparonue u pacceuBaromue JUH3bL. ToHKas JmH3a. DOKYCHOE paccCTOSHHWE W ONTHYECKas CHiIa TOHKOM JIMH3BI.
[MocTpoeHne u300paXKeHUit B COOMPAIOIINX M PACCEUBAIOIINX JTMH3aX. DopMylia TOHKOW JIMH3BI. Y BEJIMUEHHUE, IaBaeMOe JINH3OM.

[Ipenensl IPUMEHUMOCTH FTEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. MaTepdepenims cera. KorepeHTHBIE HCTOUHHUKH. Y CIIOBHS HAOMIOACHUS MAaKCHMYMOB I MUHUMYMOB
B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Hudpakuust  cBera. JubpakiponHas pemérka. YciuoBue HAOMIOJCHUS TJaBHBIX MAKCHMyMOB TMPH  TaJeHUU
MOHOXPOMAaTHYECKOT0 CBETa Ha JU()PAKIHUOHHYIO PEHIETKY.

[lonapuzauus ceera.

TexHU9ecKHe yCTPOWCTBA M MPAKTHIECKOE IIPUMEHEHHE: OUKH, Tyma, (oToanmnapar, IpOSKINOHHBIH anmnapar, MUKpPOCKOII,
TEJIECKOII, BOJIOKOHHAS ONTHKA, TN(PPAKIMOHHAs PELIETKA, MOIAPOH.

Lemoncmpayuu

[IpsamonuHeliHOe paciipocTpaHEeHUe, OTPaXKEHHUE H MpesIoMIIeHHE cBeTa. ONTHYecKre IprHOOpEI.

ITonHoe BHYTpeHHEE OTpakeHne. Moaenb CBETOBOIA.

HUccnenoBanue CBOHCTB H300pakKeHUH B JIMH3AX.

Monenn MUKpOCKOIIA, TENECKOIA.

Habnronenue naTepdepeHn cBera.

Habnronenue nudpaximm cera.

Habnronenue mucriepcuu cBera.

[omyuenne criekTpa ¢ TOMOIIBIO TPU3MBI.

[onmy4yenne criekTpa ¢ TOMOIIBIO TUPPAKIIHNOHHON PEIIETKH.

HaGmonenue nonspusaiyy cBera.

Yuenuuecxuii sxcnepumenm, nabopamopmule pabomoi

W3mMmepeHne nokasaTens IpeIOMIICHHS CTEKIIA.

HccnenoBanne cBOWCTB M300paKeHUH B IMH3AX.

Hab6monenue aucnepcnu cBera.



Pa3gen 6. OcHOBBI cTIeUATBHON TEOPHH OTHOCHTEJIBHOCTH

'panunpbl TPUMEHMMOCTH  KJIACCHYECKOHW MeXaHWKW. IlocTydaaTel  crmenuanbHOH  TEOPHMHM  OTHOCHTEIHHOCTH:
WHBAapHAaHTHOCTH MOJYJISl CKOPOCTH CBETa B BaKyyMe, IPHHITUIT OTHOCUTENEHOCTH DHHINTEIHA.

OTHOCHUTENBEHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMEHN U COKPAIICHHE JJTHHBL.

DHeprusi ¥ UMITYJIbC PENISITHBUCTCKOM YaCTHIIBI.

CBsI3b MaCCHI ¢ DHEPTUeH U UMITYJILCOM PEISITUBUCTCKON YacTUIIBI. DHEPTHUS TTOKOSL.

Pa3nen 7. KpanroBas pusuka

Tema 1. nemenmot KGAHMOBOU ONMUKU

®otonsl. ®opmyna [Inanka cBs3u S3HEPrHN QOTOHA C €0 YaCTOTOH. DHEPrHs U UMITYIbC (pOoTOHA.

OtkpoiTre U uccnenoBanue porodddekra. Onpitel A. I'. Cronerosa. 3akoHbl GpoTodddexra. YpaBHeHHe DWHIITEHHA IS
¢dororddexra. «Kpacnas rpannna» Gorodddexra.

Hagrnenue ceera. Onprtel [1. H. JleOenera.

Xumnueckoe AeHCTBHE CBETA.

TexHUYecKHe yCTPONCTBA U MPAKTHUECKOE NPUMEHEHNE: POTOIEMEHT, (POTOAATINK, COTHEUHAsl OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otoa¢dexT Ha ycTaHOBKE C IMHKOBOM TJIACTHHOM.

HccnenoBanne 3akoHOB BHEIIHETO (oTodddekTa.

Cseroauos.

Conneunast 6arapest.

Tema 2. Cmpoenue amoma

Mopnenb aroma Tomcona. OmbiThl Pezepdopna mo paccesiuto o -4actuil. [lnanerapuas monens atoma. [locrynater bBopa.
Wznyuenne u mornonieHue (GpOTOHOB NPH IEPEXoJie aToMa C OJHOrO YPOBHsS SHEPruM Ha Apyroi. Buapl crextpos. CriekTp
YpPOBHEH 3HEpTUH aToMa BOJOPO/a.

BomnHoBeIe cBoiicTBa yacTuil. Bonuel ne bpoiiinsa. KoprmyckynsipHO-BOTHOBOH qyaiu3M.

CrHoHTaHHOE U BBIHYKAECHHOE U3TYUCHHUE.

TexHuueckue yCTpoOHCTBA M NpaKTHUECKOE NPHMEHEHHE: CHEeKTPaJbHBIM aHajiu3 (CHEKTPOCKOI), Ja3ep, KBaHTOBBIM
KOMITBIOTED.

Jlemoncmpayuu

Mognens onbita Pesepdopra.

Onpezernenue JJIMHBL BOJIHBI Ja3epa.

HaGuntoienue muHevaThiX CIIEKTPOB U3IYUSHHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi

HaGuniofenue nuHeivaToro criekTpa.

Tema 3. Amomnoe saopo

OKCIIepUMEHTHI, [OKa3bIBAIOIINE CIOXKHOCTh CTpoeHHs saapa. OTKpeiTHe paxuoakTHBHOCTH. OmbITel Pesepdopra mo
OIIPENIETICHUIO COCTaBa PaJMOaKTHBHOrO M3nydeHus. CBoiicTBa anbda-, 6eta-, raMMa-U3JIydeHus. BiausHue paanoakTHBHOCTH Ha
KHBbIE OPTaHU3MBI.

OtkpbiTHE TIpOTOHA M HelTpoHa. Hykmonnas mozens siapa [eitsenoepra—Banenko. 3apsa siupa. MaccoBoe 4mcio spa.
H3zoTonsL.

Anbda-pacnan. DIeKTpOHHBIA 1 O3UTPOHHBIN OeTa-pacman. ['amma-u3nydeHre. 3aKOH paIloakTHBHOTO pacraja.

DHeprus cBA3U HYKJIOHOB B Ape. SnepHsle cuibl. JedexT Macchl sapa.

SInepHele peakuuu. [leneHue u cCUHTE3 siep.

Snepubiit peakrop. TepmosinepHbiii cunTe3. [IpoOeMbl ¥ MEPCIEKTUBBI SASPHON IHEPTeTHKH. JKOIOIHMYECKUE aCTEKThI
SIIEPHON YHEPTETUKHU.

OneMmeHTapHBIE YaCTHUIBL. OTKPHITHE TO3UTPOHA.

Mertop! HAOIIOACHNS M PETHCTPALNH HJIEMEHTAPHBIX YaCTHII.

OdyHnaMeHTaIbHbIC B3aNMOACHCTBYA. EMMHCTBO Pu3mueckol KapTHHBI MUpa.

TexHuueckue ycTpoWCTBa M NPAKTUYECKOE NPUMEHEHHE: AO3UMETP, KaMepa BuiibcoHa, sIepHBI peakTop, aTOMHas
6omoba.

Lemoncmpayuu

CYETYMK MOHN3UPYIONINX YaCTHII.

Yuenuuecxuii sxcnepumenm, nabopamopHule pabomol

HUccnenoBanne TpeKkoB YacTHIl (TI0 TOTOBEIM (POTOTrpadusiM).

Pa3nen 8. DjieMeHTHI ACTPOHOMUHU M ACTPOPU3HUKH

Oramnsl pa3BUTHS acTpoHOMUH. [IpHKIagHOE 1 MEUPOBO33PEHIECKOE 3HAUCHNE ACTPOHOMHH.

Bupn 3Bé3qH0r0 Heba. Co3Be3 U, SIPKHE 3BE3IBI, TUTAHETHI, UX BUAUMOE JIBIDKCHUE.

ComnHeuHast cucreMa.

Comune. ConHewyHas akTHBHOCTh. Mcrounmk sHeprum ComHIla W 3BE3A. 3BE3OBI, MX OCHOBHBIC XapaKTEPUCTUKU.
JlnarpamMma «CHeKTpaIbHBIN KITacC — CBETUMOCTBY». 3BE3bI TTIaBHON ITOCIIEI0BATEIFHOCTH. 3aBUCHMOCTD «Macca — CBETUMOCTB)
JUISL 3BE3]] TJIABHOM IIOCIIENOBATENIFHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEeMEHHBIE MPEICTABICHUS O MPOWCXOXKACHUU
sBommonuy CoiHIA U 3BE37]. DTarbl )KU3HU 3BE3T.

Mueunsnii [Tyte — Hama [anaktuka. [Tomoxxerne n npmwxenne Conana B ["amaktuke. Twrsl ragaktuk. PagnoranakTuku u
KBa3apbl. YEpHBIE ABIPHI B SPaX TANTAKTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa06ma. PazOeranme ramaktuk. Teopuss Bombmmoro B3peiBa. PenmkroBoe
N3TydeHue.



MacmrabHast cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobiemMbl acTpOHOMUH.

Yuenuuecxue nabnooenus

HaGmonenust HeBOOPYXEHHBIM TJIa30M C HCIIONB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHAN ISl ONPEIENEHHs TTOI0KEHUS
HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3/usi CeBEpHOTO MOYIIApHs U SIPKAE 3BE3/IBL.

Habnronenus B teneckomn JIyHsl, mmaHer, Miegnoro [TyTu.

O0o0maroniee MOBTOPEHHE

Ponp ¢u3ukyM M acTpOHOMHHM B DKOHOMHYECKOH, TEXHOJIOTHUYECKOH, COUMANBHOM M STHYECKOH cdepax HesITeNnbHOCTH
YeJoBeKa, poNb M MeCTO (HM3MKH M acTPOHOMHHM B COBPEMEHHOW HaydYHOW KapTHHE MHpa, poib (PU3NYECKOH TEOopHH B
(opMHUpPOBaHUH TIPEICTABICHUH O (PU3NYECKON KapTUHE MHpPA, MECTO (PM3MYECKOH KapTHHBI MHUpa B OOILEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTAaBICHUHA O IPUPO/IE.

Me:xnpeaMeTHbIe CBSI3H

Uzydenmne xypca ¢usuku 6azoBoro ypoBHS B 11 Kiacce ocymiecTBiseTcs ¢ YU4ETOM COAEpPIKATEIbHBIX MEKIPEIMETHBIX
CBsI3€H ¢ KypcaMy MaTeMaTHKH, OMOJIIOTHH, XUMHH, Teorpadiu U TEXHOJIOTHH.

Mesicnpeomemmvle nousimust, CBSI3aHHBIE C U3yYEHHEM METOJIOB HAYYHOTO ITO3HAHMS: SIBJICHUE, HAyYHBIH (DaKT, THIIOTE3a,
¢usnueckas BeJIMYMHA, 3aKOH, TEOpUsl, HAOIIOJIEHNE, SIKCIIEPUMEHT, MOZIEINPOBaHUE, MOJIENb, H3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMBbl YpaBHEHHI, TPUTOHOMETpUUYECKHE (YHKIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTaHTEHC,
OCHOBHOE TPUT'OHOMETPHUYECKOE TOXKJECTBO, BEKTOPHI M WX NMPOEKLUUH Ha OCH KOOPJIUHAT, CIIOKEHHE BEKTOPOB, MPOHM3BOIHBIE
9JIEMEHTAPHBIX (QYHKUUH, NPU3HAKH TIO100HS TPEYTOJILHUKOB, ONpEeieHue IIOMaAN TUNIOCKUX (GUryp u oobéMa Ten.

buonocus: snexkrpudeckue SIBICHUS B JKUBOW IpUpOJie, KoiedaTeNbHBIE ABIKEHHS B JKUBOM NPUPOJE, ONTHYECKHE
SIBIICHUSI B )KMBOW TIPUPOJIE, IEUCTBHE painaliil Ha KUBbIE OPraHU3MBL

Xumusi: CTPOGHHE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYecKas CTPYKTypa TBEPABIX Tel, MEXaHH3Mbl 00pa3oBaHUs
KPUCTAJUIMYECKON PELIETKH, CIIEKTPAJIbHBIN aHAIN3.

l'eocpagpusi: MarHUTHBIE TIONIOCA 3€MIIH, 3aJIe)KM MArHUTHBIX Py, (OTOChEMKA 3€MHOM MOBEPXHOCTH, NpeIcKa3aHHe
3eMJIETPSICEHU .

Texuonozcus: THHUN QJICKTPOIIEpCaay, regeparop MEPEMEHHOTO TOKa, OJICKTPOJABHUIaATCIIb,
WHIYKIIMOHHAS TIeYb, Pajap, paauoNpuEéMHUK, TEIEBU30p, aHTeHHa, Teiedor, CBY-neub, mpoeKIMoHHbBIN

arrmapar, BOJIOKOHHasd OIITUKa, COJTHCUHAaA 6aTape$L

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJTHEI'O OBILIEI'O
OBPA3OBAHUSA

OcBoenue yueOHOro mnpeamera «®dusnka» Ha ypoOBHE CpeAHEro oouiero odpa3oBaHus (0a30BbI YpPOBEHB) JOKHO
00€CIeunTh JOCTIKEHHE CIISIYIOIIX JTMYHOCTHBIX, METAIIPEAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.
JINMYHOCTHBIE PE3YJIbTATbBI

Jln4HOCTHBIE Pe3yJbTaThl OCBOCHHUsS ydeOHOro mpeamera «®Du3nka» MOKHBI OTpakaTb TOTOBHOCTH M CIHOCOOHOCTH
00y4Jaronmxcsi pyKOBOACTBOBATBHCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3WIMEH JTMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpUEHTAIIMH,
MO3UTUBHBIX BHYTPEHHHX YOEXKIECHHH, COOTBETCTBYIOLIMX TPAIUIMOHHBIM LEHHOCTSM POCCHHMCKOTrO OOIIECTBa, pacIIUpeHHe
KM3HEHHOTO OIbITA U ONbITA JESITENLHOCTU B MPOLECCE pealn3allii OCHOBHBIX HANPABJICHUH BOCIUTATENBHON AEATEIHHOCTH, B
TOM YHUCJIE B YaCTH:

1) rpa’IaHCKOro BOCIIMTAHUS:

c(OpMHUPOBAHHOCTD TPAXKIAHCKON MOZUIMH OOYYaroOIIerocs KakK aKTHBHOTO M OTBETCTBEHHOTO WICHA POCCHHCKOTO
o011ecTBa;

NPUHATHE TPaJAUIHOHHBIX O0IIEYeIOBeYeCKUX TyMaHUCTHIECKUX U IEMOKPATHIECKHX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEILHOCTh B MHTEPECAX T'PAXKIAaHCKOro OOIIECTBA, y9acTBOBATh B CaMOYIIPABICHHH B
00pa3oBaTEIbHON OpraHU3aINH;

YMEHHE B3aUMOJIEHCTBOBATh C COLMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHH C MX (DYHKIMAMH U Ha3HAUYCHHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM ESATENBHOCTH;

2) IATPHOTHYECKOr0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTH POCCUICKON TPaKIaHCKON HACHTUIHOCTH, TATPHOTU3MA;

LIEHHOCTHOE OTHOLICHHE K TOCYJApCTBEHHBIM CHUMBOJAM, IOCTIDKEHHSM POCCHHCKMX Y4€HBIX B OONact (U3UKU H
TEXHUKH;

3) AyXOBHO-HPABCTBEHHOr0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3THUECKOTO MTOBEICHS;

CHOCOOHOCTh OIICHMBATh CUTYALUIO M NPHHAMATh OCO3HAHHBIE PELICHUs, OPHEHTHPYACh HAa MOpaJIbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH, B TOM YHCII€ B IEATETHHOCTH YUEHOTO;

OCO3HAHHE JINYHOTO BKJIAIA B IIOCTPOEHHUE YCTOMYMBOTO OYyIyIIEro;

4) 3¢TeTHYECKOr0 BOCUTAHUS

3CTETHYECKOE OTHOIICHNE K MUPY, BKIIIOYAst 3CTETUKY HAYYHOTO TBOPUYECTBA, MIPUCYIIETO (HH3HMIECKOH HayKe;

5) Tpy1oBOro BocnuTaHusM:

MHTEpEC K pa3IW4HbIM cdepaM mpodecCHOHATBHONH AESTETBLHOCTH, B TOM YHCIE CBA3aHHBIM C (PU3MKOW M TEXHHKOM,
YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oy rymieli mpodeccny 1 peaai30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO M caMOOOpa30BaHMIO B 00IacTy (PM3UKM HAa NPOTSDKEHUH BCEH KHU3HU;

6) 3K0IOrHIECKOr0 BOCTIUTAHMSI:

c(hOpMHUPOBAHHOCTH 3KOJIOTMYECKOH KYJIbTYPBI, OCO3HAHUE TTI00ATBHOT0 XapaKTepa SKOIOTHYECKHX MPOOIeM;

IUTAHUPOBaHME M OCYIIECTBJICHHE NIEHCTBHH B OKPYKAlOIIEH cpelie Ha OCHOBE 3HAHMS IeJied YCTOWYMBOTO PasBHTHS
YeJI0BEYECTBA;



pacuMpeHre onbITa AesTeIbHOCTH SKOJIOrNIECKON HAIIPaBIEHHOCTH Ha OCHOBE MMEIOIINX Csl 3HAHUH 110 (pu3mKe;

7) HEHHOCTU HAYYHOTO MO3HAHHUS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHNS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (pr3NUecKoil HayKu;

OCO3HaHHE [IEHHOCTH HAayJYHOH NEeSTeNbHOCTH, TOTOBHOCTh B MPOIECCE M3Y4YeHHS (HM3MKU OCYIIECTBIATH MIPOSKTHYIO U
HCCIIEA0BATENBCKYIO JEATENBHOCTh HHIMBUYaIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATbBI
Ilo3naBaTenbHBIC YHUBEPCATIbHBIC y4eOHbIe NeiiCTBUS
Ba3oBble noruyeckne aeiicTeus:

CaMOCTOSITENLHO (DOPMYIIMPOBATH U aKTYaJIM3UPOBATh MPOOJIEMY, pacCCMaTPUBAThH €€ BCECTOPOHHE;

OIIpeNeNATh IeTH eITeIbHOCTH, 3aaBaTh NApaMETPhl U KPUTEPUU UX TOCTH)KEHNUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUNS B pacCCMaTPUBAEMBIX (PU3NUECKUX SIBICHHSX;

pa3pabaThIBaTh IUIAH PEIICHNUS MTPOOIEMBI C Y4ETOM aHAIN3a NMEIOIIUXCSI MATEPUATBHBIX M HEeMaTepHaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YIbTAaTOB LENSIM, OLEHHUBATh PUCKU IOCIEICTBHUH
JeSTENbHOCTH;

KOOpPJIMHUPOBATh U BBIOIHATE pa00Ty B YCIIOBUSIX PEATBHOTO, BUPTYAIBHOTO 1 KOMOMHHPOBAaHHOI'O B3aUMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHHE TIPH PELICHUH )KU3HEHHBIX MTPOOIIEM.
Ba3oBble ncciegoBatebckne 1eficTBHS

BJIJIETh HAYYHOW TEPMUHOJIIOTHEH, KITFOYEBBIMU MOHATUSIMH ¥ METOIaMH (DPU3UUECKOM HAYKH;

BJIaJIETh HABBIKAMH Y4eOHO-UCCIIEJIOBATENbCKOW M TPOSKTHOM AEATEIBHOCTH B 00NAaCTH (HM3HMKH, CIHOCOOHOCTBHIO W
TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METONIOB pElIeHHs 3ahad (PU3UUECKOTO COAEPKaHUs, NMPHUMEHEHHIO Pa3JInUHBIX
METO/IOB IIO3HAHMUS;

BJIJIETh BUJAMU JIEITEILHOCTH MO MOJYyYEHUIO HOBOI'O 3HAHUSI, €r0 MHTEPIIPETAINH, IPE0OPa30BaHUIO U MPUMEHEHHIO B
Pa3IMYHBIX YYEOHBIX CUTYAlUsIX, B TOM YUCJIE IPU CO3JIAHUH YYEOHBIX MPOEKTOB B 00JIACTH (PH3HKH;

BBIABJIATE NPUYUHHO-CIICACTBECHHBIC CBA3U W aKTyaJIU3UPOBATH 3aJda4dy, BBIABUIATb THIIOTE3Y eé pCIICHNA, HAXOAUTh
apryMEHTBHI JUId JOKa3aTebCTBA CBOMX YTBEPXKICHUM, 3a/1aBaTh apaMeTpsl M KPUTEPUU PEIICHUS;

AHAJIM3UPOBATHL IIOTYYCHHBIE B XOJAC€ PEHICHUS 3aJadu pPE3YyJbTaTbl, KPUTHYECKH OLCHHUBATh HUX JOCTOBECPHOCTD,
MPOrHO3UPOBATH N3MEHECHNE B HOBBIX YCIIOBUSAX,

CTaBUTh U (OPMYIIUPOBATH COOCTBEHHBIE 331a4K B 00Pa30BaTENIbHOM JeATEIbHOCTH, B TOM YHCIIE IPH U3yYeHUH (DH3HKH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIHsIM, OLICHUBATh IIPHOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B IIPAKTHUYECKYIO 00JIaCTh )KU3HEACATEILHOCTH;

yYMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UIEH, IIPEAIaraTb OPUTHHAIBHBIE TTOIXO/Ibl U PELICHUS;

CTaBUTH MPOOJIEMBI U 331a4y, IOIYCKAIOIINE aJbTePHATHBHbIE PELLICHHUS.

Pabora ¢ undopmanueii:

BJIaJIeTh HAaBBIKAMU IOJy4eHHS HHPOPMAIMU (HU3UIECKOTO COIEPKAHUS U3 UCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSTEILHO
OCYILECTBIIATh IIOUCK, AHAIN3, CHCTEMAaTH3AIMIO M MHTEPIPETALNIO HHYOPMAIMK Pa3IMYHBIX BUIOB U (HOPM NPEACTABICHNUS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIUH;

UCIIONB30BaTh CPEeNCTBAa HMH(OPMALMOHHBIX M KOMMYHHMKAILIMOHHBIX TEXHOJNOTWH B PEIICHWH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3a1ad ¢ COONIOAEHHEM TpeOOBaHWI SPrOHOMHKH, TEXHHUKH O€30MacHOCTH, TMIMEHBI,
pecypcocOepexeHns, MPAaBOBBIX M ATUUECKUX HOPM, HOpM HH(OPMAIMOHHON 0e30acHOCTH;

CO37aBaTh TEKCTHl (PU3MUECKOro Conmep kaHMs B PaslMYHBIX (opMaTax ¢ y4éTOM Ha3HAUYeHUs MH(POpMALUM M LEIeBOH
ayIUTOPHH, BEIOUpas ONTUMAIBbHYIO (JOPMY NPEACTABICHNS U BU3yaIU3alUH.

KoMMyHHMKAaTHBHBIC YHHBepCcATbHbIC YueOHbIe NelicTBHS:

OCYILECTBIIATH OOIIEHNE Ha YPOKax (PU3UKH M BO BHEYPOUHOMU JIEATENEHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOH(IMKTHBIX CHTYalUil U CMrdaTh KOHQIIUKTHL,

Pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOIB30BAHHEM SI3BIKOBBIX CPEIICTB;

MIOHMMATh U MCHOJIB30BAThH MIPEUMYIIIECTBA KOMaHJHON M MHAMBHIYaIbHOH paboThl;

BBIOMpATh TEMATUKYy M METOIbl COBMECTHBIX JCHCTBHH C y4E€TOM OOIIMX MHTEPECOB M BO3MOMKHOCTEH Ka)JIOro 4ieHa
KOJUIEKTHBA;

MIPUHAMATh IETH COBMECTHOH [EATENbHOCTH, OpPraHM30BBIBATH W KOOPIMHUPOBATH MACHCTBHS IO €€ JOCTH)KEHHIO:
COCTaBIIATH IUIAH JEHCTBUH, pacIpeeNaTh POiH ¢ YIETOM MHEHHH YIaCTHUKOB, 00CYXIATh PE3yIbTaThl COBMECTHON paOOTEHI;

OLIEHWBATh KaYECTBO CBOET0O BKJIA/IA M KAXK/JIOT0 yIaCTHUKA KOMaH/bl B 00N pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;

TMIpe/araTh HOBBIE MPOEKTHI, OIIEHUBATh WIEH C TIO3UIINH HOBH3HBI, OPUTMHAIBHOCTH, MMPAKTHYECKOH 3HAYNMOCTH;

OCYIIECTBIIATH TO3UTUBHOE CTPATETHIECKOE MOBEACHNUE B PA3IMYHBIX CHTYalNsIX, IPOSBIATH TBOPUYECTBO M BOOOpaKeHNE,
OBbITh MHUIINATHBHBIM.

Pery1siTuBHBbIe YHUBepcaJIbHbIe y4eOHbIe JelcTBUSA
Camoopranu3anus:

CaMOCTOSATENIFHO OCYIIECTBISATH MO3HABATEIBHYIO JIESITENBHOCTh B 00JIaCTH (DM3UKH M aCTPOHOMHUH, BBISIBIISITH MPOOIIEMBI,
CTaBUTDH U (POPMYIHPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSTENILHO COCTABIIATD IUIAH PENICHHUS PacYETHBIX M KAYeCTBEHHBIX 3371a4, TUIaH BBITIOIHEHHS TIPAKTHYECKON paboThI
¢ Y9€TOM HMEIOLINXCSl PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH M MPEIIOYTEHUIH;

JIaBaTh OLICHKY HOBBIM CHTYAIIHsIM;

pacumpsTh paMKH y9€OHOI0 TIpeIMETa Ha OCHOBE JINYHBIX MPEANOYTCHHH;

JIeTIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh Ha ceOsI OTBETCTBEHHOCTD 33 PEIICHNE;

OLIEHNBATH MPUOOPETEHHBIN OIBIT;



crnoco0cTBOBaTh (DOPMHPOBAHHMIO W TPOSBICHHIO OSPYAWIMHA B 00macTd (U3UKH, ITOCTOSHHO IIOBBIIATH CBOU
00pa3oBaTEeNbHBIA U KYJIbTYPHBIH YPOBEHD.
CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJLIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYaIMsIM, BHOCUTHh KOPPEKTHBEI B IEATEIBHOCTD, OLICHUBATH COOTBETCTBHE PE3YIIHTATOB ETISIM;

BJIaJIETh HAaBBIKAMU O3HABATENIFHOW peIeKCHM KaK OCO3HAHWS COBEPIIAEMBIX NIEWCTBHH M MBICIUTEIHHBIX IPOIECCOB,
UX Pe3yJIbTaTOB U OCHOBAHUIL;

WCIIONIb30BaTh MPUEMBI pe)IEeKCHH /TSl OLIEHKH CHTYaIl|H, BIOOpa BEPHOTO PEICHUS;

YMETh OLIEHUBATh PHCKU W CBOEBPEMEHHO IIPUHUMATh PELIEHHS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHUX TIPH aHAJIHM3€ PE3yJIbTAaTOB IESTENLHOCTH;

MIPUHUMATH Ce0sl, TOHUMAasi CBOU HEJTOCTATKH U IOCTOMHCTBA;

TIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHUX TIPH aHAJIHM3€ PE3yJIbTAaTOB IESTENLHOCTH;

MIPU3HABATh CBOE TMPAaBO M IPABO JIPYTHX HA OIIUOKH.

B mporecce mOCTIKEHMS! JIMYHOCTHBIX PE3YIBTATOB OCBOSHHS HPOrpaMMBbl 1Mo (DM3UKE Ul YPOBHS CpemHEro oOIIero
00pa3oBaHust y 00Y4aIOMINXCS COBEPLICHCTBYETCS SMOIOHAIBHBIA HHTEIJIEKT, TIPE/IIONIaraloIii ChOpMHUPOBAHHOCTS!

CaMOCO3HaHHs, BKJIIOYAIOUIEr0 CIOCOOHOCTh MTOHUMATh CBOE SMOIMOHAIBHOE COCTOSHUE, BUIETh HANPABIICHUS PA3BUTHS
COOCTBEHHOW 3MOLMOHATILHON cepbl, OBITh YBEPEHHBIM B cede;

CaMOperyIMpOBaHus, BKIIIOYAIOIIEr0 CaMOKOHTPOJIb, yMEHHWE IPHHUMAaTh OTBETCTBEHHOCTh 3a CBOE IIOBEJCHUE,
CHOCOOHOCTH AN THPOBATHCS K AMOIMOHABHBIM U3MEHEHHSIM M MPOSIBISITH THOKOCTD, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEIH MOTUBAIIMH, BKIIOYAOIIEH CTPEMIICHHE K IOCTHKEHHIO LIETIN U YCIIeXY, ONTHMU3M, HHUIIUATUBHOCTh, YMEHHE
JIEWCTBOBATH MCXO/ISl U3 CBOUX BO3MOXKHOCTEIT;

SMIIaTHH, BKJIIOYAIONIEH CITIOCOOHOCTh TIOHUMATh SMOIMOHAIBHOE COCTOSHUE IPYTUX, YUUTHIBATH €ro MPU OCYIIECTBICHUN
OOIIeHUS, CITOCOOHOCTh K COYYBCTBHIO U COTICPSIKUBAHUIO;

COIIMAJIBHBIX HAaBBIKOB, BKIITFOUAIOIIUX CHOCO6HOCT]) BBICTpanBaTb OTHOLICHUSA C APYTUMHU JIFOABMHU, 3a6OTI/ITbC$[, MPOSBJIATH
UHTEpeC U pa3peliaTh KOHQIUKTHI.

IMPEJMETHBIE PE3YJIbTATbI

K xoniy oOy4enust B 10 kiacce npenMeTHble pe3yiabTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTpaXKaTh CPOPMHUPOBAHHOCTD Y
00y4JaroNIMXCcsl YMEHUI:

JIEMOHCTPHPOBATh Ha TpPHMEpax poib U MecTo (pu3uku B (OPMUPOBAHMHM COBPEMEHHOI HAaydyHOH KapTUHBI MUpa, B
Pa3BUTHH COBPEMEHHOM TEXHUKHU U TEXHOJIOIUH, B IPAKTUYECKON NEATENBHOCTH JIIOJEH;

YUUTHIBATh T'PaHUIBl NPUMEHEHUS M3YYEeHHBIX (PU3MUECKUX MoJeieil: MaTepuanbHas TOYKa, WMHEpPLMAIbHAS CHUCTeMa
orcuéra, abCONMIOTHO TBEPJOE TEJNO, HJCaJbHBIH TIa3, MOJEIM CTPOCHHUS Ta30B, KHUAKOCTEH M TBEPIBIX TeN, TOYEUHBIN
JNIEKTPUYECKUH 3aps IPH peleHnn GU3NIecKux 3a1ay;

pacno3HaBaTh (U3HYECKUE SBICHHA (NMPOLECCh]) W OOBACHATH MX Ha OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISPHO-
KHHETUYECKON TEOPHH CTPOEHHS BEIIECTBA U JIEKTPOJUHAMMKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE,
CcBOOO/IHOE TajieHHe Tel, JABWKEHHE 0 OKPYKHOCTH, WHEpLHs, B3auMojeicTBue Teln, nuddys3us, OpOyHOBCKOE IBIKEHHE,
CTPOCHHE JKUAKOCTEH M TBEPABIX TeN, M3MEHEHHEe O00BEMa Tel NpH HarpeBaHHM (OXJAXKICHHH), TEIUIOBOE PpaBHOBECHE,
HCTIapeHHe, KOHJAEHCALWs, IUIABJICHHE, KPUCTAIM3alMs, KUIEHHE, BIaXXHOCTh BO3/YyXa, NOBBIIICHUE JABJCHUS raza IpH €ro
HarpeBaHUM B 3aKPbITOM COCYyZE, CBA3b MEXKIy IapaMeTpaMd COCTOSHHs Ta3a B H30IpoleccaX, 3JIEKTpU3auus Ted,
B3aUMOJEICTBUE 3aps/I0B;

OIMCBHIBAaTh MEXaHUYECKOE IBIKEHHE, UCIONB3Yd (DU3MUYECKHe BEHMYMHBI: KOOPIMHATA, ITyTh, NEpeMeENIeHHe, CKOPOCTh,
YCKOpEHHe, Macca Tejla, CWila, UMITYJIbC Tejla, KHHEeTH4YecKas JSHEprus, IMOTCHUMaJbHAas JSHeprus, MexaHudeckas padora,
MeXaHH4YeCKask MOIIHOCTD; TP ONMHMCAHUH IIPABHIBHO TPAKTOBATh (DPM3MYECKUI CMBICT UCHOIb3YEMBIX BEIUYUH, X 0003HAUCHUS
U €AUHUIIBI, HAXOOUTH (POPMYIIBI, CBA3BIBAIOLINE AaHHYIO (PU3NYECKYIO BEHUMHY C IPYTUMH BeIHYNHAMME;

OIMCHIBATh W3yYEHHBIE TEIUIOBLIE CBOMCTBA TN U TEIUIOBBIC SBICHUS, HCTIONB3Ys (PU3MYECKHe BEMYMHbL: JaBJIeHUE rasa,
TeMIIepaTypa, CpenHsIsl KMHETHUIeCKas SHEPrus XaOoTHYECKOro JBIDKCHUS MOJEKYJ, CPETHEKBAaJpaTH4HAs CKOPOCTh MOJEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSI SHEprusi, pabora rasza, Ko3(pQUIMEHT IMOJIE3HOro NEWCTBHS TEIIOBOTO ABHIATENs; IPH
OIMCAHUM TPABHJIBHO TPAKTOBATh (PU3NYECKMH CMBICH HCHOIB3YeMbIX BEIMYMH, WX OOO3HAYECHHS M EIWHHUIBI, HaXOJUTh
(OpMyITB, CBA3BIBAIOIINE JAHHYIO (PU3HMUECKYIO BETHYMHY C JPYTUMHU BEITHYMHAM;

OIMCHIBATh W3YYCHHBIE JJIEKTPHUECKHE CBOWCTBA BEIIECTBA W JJIEKTPUUYCCKUE SABICHUS (TPOLECCHI), HCIONb3YS
(br3HYecKre BENUYUHBL: SIIEKTPUUECKUH 3apsiy, MEKTPUUECKOE TI0JIe, HAPSHKEHHOCTD MOJIs, HOTEHLHAN, Pa3HOCTh [TOTESHIHAJIOB;
IIPY OIMCAHUX MPABWIBHO TPAKTOBAaTh (PU3NYECKHUI CMBICI HCIIOIB3YEMBIX BEIMYHMH, MX 00O03HAYECHUS W CIWHUIBI, yKa3bIBATh
(hopMyIBI, CBA3BIBAOIINE JAHHYIO (PU3NYECKYIO BEMTUUUHY C IPYTUMH BEITMUHMHAMUY,

aHAJIM3UPOBaTh (DPM3UUECKUE TIPOIECCH M SIBICHMS, MCHONB3Ys (pU3MYEecKHe 3aKOHBI M MPUHIMIBL 3aKOH BCEMHPHOTO
tarotenwns, |, |1 u 11l 3akonsr HeloTOHA, 3aKOH COXpaHEHHWS MEXaHHYECKOW JHEPTHH, 3aKOH COXpPAaHCHUS HMMITYIbCa, TPHHIIAT
CYMNEPNO3UINN CWJI, TPUHIMIT PAaBHONPABHUS WHEPLHAIBHBIX CHCTEM OTCUETA, MOJIEKYISIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHUS
BEIECTBA, Ta30BBIE 3aKOHBI, CBA3b CpEJHEH KHHETWYECKOW JSHEPTWH TEIUIOBOTO JBIDKEHHS MOJIEKYT C aOCONIOTHOH
TEMIIEpaTypOH, IEPBHIA 3aKOH TEPMOANHAMUKH, 3aKOH COXPaHEHHS MIEKTPHUECKOro 3apsiaa, 3akoH Kyiona, Ipu 3ToM pa3nnyatsb
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0 MaTeMaTHIECKOEe BRIpayKEHHUE M YCIIOBHSA (TPAHHUIIBI, 00JIACTH) IIPUMEHUMOCT,

OOBSACHITP OCHOBHBIE IMPUHIOWIBI ACHCTBUS MAIIWH, NMPUOOPOB M TEXHHMUYECKHX YCTPOMCTB; pa3in4aTh YCIOBUS HX
6€3011acHOTr0 UCTIONB30BAHMS B TIOBCETHEBHOM KHU3HH;

BBIMOJHATh SKCHEPUMEHTHI MO HCCIEAOBAHMIO (M3WYECKUX SIBICHWH M MPOIECCOB C HCIOIB30BAHMEM IIPSIMBIX H
KOCBEHHBIX M3MEPEHHH, NpH 3ToM (OPMYIHPOBATH MPpoOIeMy/3aady U THI0Te3y ydeOHOro 3KCIepIMEeHTa, COONpaTh YCTAHOBKY
13 TIPEIUIOKEHHOT0 000PYA0BaHNS, TPOBOANTD OTIBIT M ()OPMYIHPOBATH BEIBOBI;

OCYIIECTBIIATh NPSIMBbIE M KOCBEHHbIE H3MEpEeHUs] (U3MUECKHX BEIMYWH, TPH 3TOM BBIOMPATh ONTHMAIBHBIN CIOCOO
N3MEPEeHNS U UCIIOIb30BaTh U3BECTHBIE METOBI OIIEHKH MTOrPEIIHOCTEH H3MEpEHHH;



WCCIIEeIOBAaTh 3aBUCHMOCTH MEXAY (M3MUECKHMMHU BEJIMYMHAMH C HCIIOJIb30BAaHWEM IPSIMBIX HM3MEPEHHH, NpU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJILTAThl MOJYYEHHOW 3aBHCUMOCTH (PU3MYECKMX BEIWYMH B BHJIE TAaOIUI U
rpa¢uKoB, J€IaTh BHIBO/IBI IO PE3yNNbTaTaM HCCIIeIOBAHMS;

co0o1aTh MpaBWiia 0E30MacHOro TPyAa MPH NPOBEACHUH HCCIIEIOBAHUM B paMKax y4eOHOro 3KCHEepHMEHTa, ydeOHO-
WCCIIEIOBATEIbCKOM W TPOSKTHOM JEATENIFHOCTH C HCIIOJb30BAaHMEM HM3MEPHUTENbHBIX YCTPOHCTB U J1aOOpaTOpHOTO
000pyTOBaHHUS;

pemiate pacy€THBIE 3a7a4d C SIBHO 3a/laHHOW (pU3MYECKON MOJENbIo, UCHONB3Ys (M3MYECKUe 3aKOHbI M NPHUHIMIIBI, Ha
OCHOBE aHaJIM3a yCJIOBUS 3aJjaull BHIOUPATh (PM3MUYECKYIO MOJIEINb, BEIACITH (PU3NUECKHe BENUYNHBI U (hOPMYIIBI, HEOOXOAUMBIE
JUTsl €€ peleHus], TPOBOIUTE PACUETHI U OLIEHUBAThH PEaTbHOCTD MOJIYYEHHOTO 3HAUCHUST (PU3NYECKON BEITHMIHHBI;

pemath KauecTBEHHbIE 3ajJayi: BBICTPaMBATh JIOTHYECKH HEINPOTHBOPEUMBYIO IIEMOYKY PAacCyKICHUI C Ormopod Ha
W3Y4YECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBIICHNUS;

WCIIONIb30BaTh NPU  pEIICHHMH Yy4EeOHBIX 3a/Jad COBpEMEHHbIE HH(POPMAIIOHHBIE TEXHOJOTHMHM Uil  ITOWCKa,
CTPYKTYpPHPOBAHHUS, HWHTEPIPETAMA W IPEACTABICHUs Y4YeOHOW M HAyYHO-TIOMYJISIPHOW WH(OpManuy, IONy4eHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKN aHAIN3UPOBATH MOTy4aeMyto HH(OPMaIHIo;

MIPUBOANTH NPUMEPHI BKJIaJa POCCUHCKHX M 3apyOEKHBIX yYEHBIX-(PU3NKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB
OKpYXKaIoIIero MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI1;

WCIIONIb30BaTh TEOPETUUECKHE 3HaHHs 10 (HM3MKE B IIOBCEIHEBHOW JKW3HM Uil olecrieueHHs: OE30MacHOCTH IpU
oOpaleHuu ¢ nMpuOOpaMu W TEXHHYECKUMH YCTPOMCTBAMH, JUISI COXPAaHEHUs 3JI0POBbS M COOJIOJICHHUS HOPM HSKOJIOTHYECKOTO
HOBEJICHUS B OKpYXKaloIel cpeae;

paborath B TpyIHIle C BBHIOJHEHHEM pPa3JIMUHBIX COLUAJIBHBIX POJIeH, IUIaHUPOBaTh pabOTy TPYIIBIL, PAalMOHATIBHO
pacripeensiTh 0053aHHOCTH U IJIAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CHUTYAlUsX, aJ€KBATHO OLEHWBATH BKJIAJ] KaXKIOTO
W3 YYaCTHUKOB IPYNITEI B PEIIEHNE paCCMaTPUBAEMOM MPOOIEMBI.

K xoniy oOy4enust B 11 kiacce npeaMeTHble pe3ylabTaThl Ha 0A30BOM YPOBHE JIOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y
00y4JaroNMXCcsl YMEHHUI:

JIEMOHCTPHPOBATh Ha TpPHMEpax poib U MecTo (pu3uku B (OPMHUPOBAHMHM COBPEMEHHOI HAay4yHOH KapTUHBI MHpa, B
Pa3BUTHH COBPEMEHHOW TEXHHKHU M TEXHOJOI'MH, B MPAKTHUCCKON NEITEIBHOCTH JIFOACH, IIEOCTHOCTh U SIUHCTBO (DU3MUYCCKOM
KapTHUHBI MUpA,;

YUYUTBHIBATh TPAHUIIBI TNPUMEHEHHs HM3YYEHHBIX (DM3MYECKUX MOJENel: TOYECUYHBIH 3JEKTPUYECKHH 3apsii, JIyd CBeTa,
TOUYEYHBIH UCTOUYHHUK CB€Ta, AACpHas MOACJIbL aTOMa, HYKJIOHHAas MOZCJIb aTOMHOI'O s/ipa IIpU peIICHUA ¢)H3I/I‘-ICCKI/IX 3aaa4,

pacno3HaBaTh (puU3MUECKHUe SBICHHUA (IPOLECCHl) M OOBSCHATh MX HAa OCHOBE 3aKOHOB JICKTPOJMHAMUKH M KBAHTOBOM
(GU3MKHU: 3JEKTpUYEcKas IPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XHMHYECKOE, MAarHUTHOE NEHCTBHSA TOKa, B3aUMOJeHCTBHE
MarHMTOB, JIEKTPOMArHUTHAs WMHAYKLMSA, ACHCTBME MArHUTHOTO IMOJI Ha IPOBOJHUK C TOKOM M JBIDKYIIMMCS 3apsn,
3JIEKTPOMarHUTHBIE KOIeOaHHS ¥ BOJIHBI, IPAMOJIMHEHHOE PAacIIPOCTPAHEHUE CBETa, OTPpaKEHHE, IPEIOMIICHUE, HHTep(epeHLus,
qudpakuus W MoJsApU3anuMs CBETa, JMCIepcust cBera, (orodnekrpuyeckuii sdpdekr (dororddekr), cBeroBoe naBieHwHE,
BO3HHKHOBEHHE JIMHEHYATOr0 CIIEKTpa aTOMa BOJIOPO/a, ECTECTBEHHAs M HCKYCCTBEHHAs! PaMOaKTUBHOCTD;

OIMCHIBaTh M3YYCHHBIE CBOMCTBA BEIIECTBA (QJICKTPUYECKUE, MATHUTHBIC, ONTHYECKHE, JICKTPUUECKYIO IPOBOAUMOCTH
Pa3IUYHBIX CpeX) U DICKTPOMATHUTHBIEC SABJICHUS (IPOLECCHI), HCIONb3yd (BM3MYECKHEe BEJIMYMHBL JJICKTPUUCCKUI 3apsn, cuia
TOKa, DJIEKTPUYECKOE HAIPSDKEHHE, IEKTPHUECKOE CONPOTHBICHHE, Pa3HOCTh IOTEHIMAOB, JJIEKTPOIBIDKYIIAs CHiIa, paboTra
TOKa, MHAYKIHMS MarHWTHOTO IO, cwia Awrmepa, cwia JlopeHIla, MHOYKTUBHOCTh KATYIIKH, SHEPIUS 3JIEKTPHYECKOrO H
MarHUTHOTO IOJIEH, NEPUOA U YacToTa KonebaHWi B KOIeOaTEeNbHOM KOHTYpE, 3apsi M CHia TOKa B IPOIECCe TapMOHUYECKUX
JJIEKTPOMAarHUTHBIX KoJeOaHWH, (OKYyCHOE pacCTOSHHE M ONTHYECKas CHIa JIMH3BL, NPH ONHMCAHHH NPAaBUIBHO TPAKTOBATh
(GU3MYeCKHil CMBICT HCIONB3YEeMBIX BEIHYMH, MX OOO3HAYEHHS M EIUHHUIBL, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE AAHHYIO
(bM3UYECKYIO BETMYMHY C APYTHMH BEJIMYHHAMU;

ONIMCHIBAaTH HM3YYCHHbIE KBAaHTOBBIE SIBICHWS M IPOLECCHl, HCHONb3Yysd (U3MUECKHe BEIMYMHBL:  CKOPOCTh
SJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTA CBETa, SHEPIUs M MMIYJbc (OTOHA, MEPHOA IMOTypaciana, SHEPTHs CBSI3H
aTOMHBIX siJiep, IIPH ONHMCAaHWH MPABMIBHO TPAKTOBAaTh (DH3WYECKUI CMBICT HCHONB3YyEeMBIX BEMYHMH, MX OOO3HAuYeHHS WU
eIMHULBI, YKAa3bIBaTh (POPMYJIBL, CBA3BIBAIONINE JaHHYIO (DU3MUYECKYIO BEMYMHY C IPYTHMMH BEJIHYWHAMHE, BBIYHCIIATH 3HAUCHUE
(bU3MUECKOl BETUUNHBI,

aHAIM3UPOBATh (DU3HUECKHE TPOLECCHl W SIBICHUSA, UCIIONB3Yd (U3NUecKre 3aKOHBI M MPHHIMMIBL 3akoH OMa, 3aKOHBI
MIOCIIEZIOBATENILHOIO U MapaJlIeIbHOrO COSANHEHHS IPOBOIHHUKOB, 3aK0oH Jloynsa—JleHna, 3aK0H dJIeKTPOMAarHUTHON MHIYKIUH,
3aKOH IPSAMOJIMHEHHOrO paclpOCTpAaHEHHs CBETa, 3aKOHBI OTPAKEHHS CBETa, 3aKOHBI MPENOMIICHHS CBeTa, ypaBHEHHE
OuHmTeHA A1 PoTodhPEKTa, 3aKOH COXPAaHEHHs SHEPTHUH, 3aKOH COXPAHECHHUS UMITYIIBCA, 3aKOH COXPAHEHUS SJIEKTPUIECKOrO
3apsa, 3aKOH COXpPaHEHHS MAacCOBOrO 4YHCIA, MOCTYylaThl bopa, 3aKOH paJMOaKTHBHOTO paclaja, NpU 3TOM pPa3jinyaTh
CIIOBECHYIO (POPMYITUPOBKY 3aKOHA, €T0 MAaTEMaTHIECKOE BBIPAKEHHE M YCIIOBHSA (TPaHUIIBI, 00IaCcTH) IPUMEHIMOCTH;

OIpeNIeIsTh HAlPaBJICHHUE BEKTOPa MHAYKIMA MarHUTHOT'O TOJISl TPOBOJJHUKA C TOKOM, CHIIBI AMIiepa 1 cuiibl JlopeHua;

CTPOHTH U OMUCHIBATH U300pakeHNE, CO3JaBaeMOe INTOCKUM 3€PKAaJIOM, TOHKOW JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI 10 HCCIEJOBAaHUIO (DU3MUYECKUX SIBJICHHH W IPOLECCOB C HCIONB30BAaHHEM INPSMBIX M
KOCBEHHBIX U3MEPEHHI: TIPH 3TOM (POPMYIUPOBATH MPOOIEMy/3a1auy U THIIOTE3y YIeOHOTO IKCIIEPHUMEHTa, COOMPATh YCTAHOBKY
U3 TPEITIOKEHHOr0 000PYIOBaHHUS, TPOBOAUTE ONBIT M (POPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIIATh NPSIMBIE M KOCBEHHBIE M3MEpEeHUs] (DM3NUECKHX BEJIWYWH, MPH 3TOM BBIOMPATh ONTHMAJBHBIA CHOCOO
N3MEPEeHNS U UCIOIb30BaTh U3BECTHBIE METOBI OLIEHKH MOrPEIIHOCTEH H3MEpEHHH;

HCCIIEIOBAaTh 3aBUCHMOCTH (DH3UYECKUX BEIMYMH C HCIIOJNB30BAHHEM MNPSAMBIX M3MEPEHHN: TPH 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (PMKCHPOBATH PE3YJbTaThl MONYYCHHOW 3aBHCHMOCTH (DU3MYECKHX BEIWYMH B BUIE TaOMUI U rpadukoB, IenaTh
BBIBOJIBI 110 PE3YJIbTATaM HCCIICIOBAHUS;



co0JTI01aTh MpaBuiia 0E30MACHOr0 TPYAa MPH MPOBEJCHUH HCCIIEIOBAHUI B paMKax y4eOHOro 3KCIepHMEHTa, y4eOHO-
HCCIIEIOBATEIbCKOM W NPOEKTHOW JEATENLHOCTH C HCIOJIb30BAHMEM H3MEPHUTEIbHBIX YCTPOHCTB W J1aOOpaTOPHOro
000pyIOBaHNUS;

peiath pacyéTHhIC 3a7a4d C SIBHO 3aJaHHON (PU3MYECKON MOJENbIO, MCIONb3ys (U3MYeCKHEe 3aKOHBI M MPHUHIIUILI, HA
OCHOBE aHaJIM3a YCJIOBHUS 3aa4¥ BHIOUPATh (PU3UUECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BENUYUHBI U (DOPMYITbI, HEOOXOIUMBIE
JUTs €€ pelIeHus, TPOBOIUTD PACUETHI U OIIEHUBATH PEATbHOCTH MOTYUYEHHOTO 3HAUEHUS (PU3UIECKON BETMIHUHbI;

pelaTh KauyeCTBEHHBIC 3aja4yd: BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUMBYIO LEMOUYKY PACCYXKICHHH C OMOpOod Ha
H3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NUECKHE SBIICHHUS;

WCIIONIB30BAaTh MPU  PEIICHHH y4eOHBIX 3aJady COBPEMEHHbIe HMH(POPMAIMOHHBIE TEXHOJOTHH I ITOMCKa,
CTPYKTYpPUPOBAHHUS, HWHTEPIPETAIMA W MPEACTaBIACHUs Y4eOHOW W HAyJYHO-TOMYJISAPHOW WH(POpPMAIMH, MOMyYCHHOH U3
Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH MOTydaeMyto HH()OPMAIIHIO;

OOBSCHITh MPUHIMIBI ICHCTBUS MAIIWH, MPUOOPOB M TEXHHUYECKUX YCTPOMCTB, Pa3iidyaTh YCIOBHSA HUX OE30MacHOTrO
HCIIOJIb30BAHMS B TIOBCEIHEBHOM KHU3HHU;

MIPUBOIUTE MIPUMEPHI BKIIAJa POCCUMCKUX M 3apYOEKHBIX YIEHBIX-(DH3UKOB B PA3BUTHE HAYKH, B OOBSICHEHHE IPOIECCOB
OKPYXaIOIero MUpPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETUUECKHE 3HAHHMS MO (HU3MKE B TOBCEIHEBHOM JKU3HM Uil obecrieueHus OE€30MacCHOCTH IpU
obpaieHuy ¢ MpUOOpaMU U TEXHHYECKUMH YCTPONMCTBAMH, JJIsI COXPAHEHHUS 3I0POBbS M COOJIIOJCHHSA HOPM JKOJOTHYECKOro
MOBE/ICHUSI B OKPY)KAIOIICH cpejie;

paborath B TPYyINIlE C BBIMOJHEHHEM Pa3JIMYHBIX COLHUAJIBHBIX POJICH, IIaHHUPOBaTh pabOTy TPYIIIEL, PAIMOHATBHO
pacrpeaenaTh 00A3aHHOCTH U IJIAHUPOBATh JEITELHOCTh B HECTAHIAPTHBIX CUTYAIUSIX, aJeKBaTHO OLIEHMBATH BKJIAJ Ka)KIOTO
U3 YYACTHUKOB TPYIIIBI B PEIICHHE PACCMATPUBAEMOM MPOOIIEMBI.

TEMATHYECKOE IINTIAHUPOBAHUE

10 KJIACC
Ne HawmMeHOBaHHE pa3/IeNioB U TEM MPOrPaMMBbI KonnvecTBo gacoB DIIEKTPOHHBIE
/1 (mpossre)
Bcero  KontponbHble [IpakTnueckue 06pa3oBaTebHbIE
paboThI paboThI pecypcbl
Pazpgen 1. PUBUKA U METOJAbI HAYYHOI'O IO3HAHU 1
1.1 ®wusmka ¥ METOIBI HAYYHOrO TO3HAHKS 2 [[Bubmiorexa [IOK

https://m.edsoo.ru/7f41bf72]]
Jlo6aBHUTH CTPOKY

Hroro mo pazaeny 2

Paznen 2. MEXAHUKA

2.1 Kunemartnka 5 [[Bu6mrorexa LIOK
https://m.edsoo.ru/7f41bf72]]

2.2 JluHamHKa 7 [[Bu6mrorexa LIOK
https://m.edsoo.ru/7f41bf72]]

2.3 3aKoHBI COXpaHEHHsSI B MCXaHHUKE 6 1 1 [[Bu6mmorexa LIOK

https://m.edsoo.ru/7f41bf72]]
J106aBUTH CTPOKY

Uroro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHO-KMHETHYECKON 9 1 [[Bubmrorexa [IOK
https://m.edsoo.ru/7f41bf72]]
TEOPHH
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 [[Bubmrorexa [IOK
https://m.edsoo.ru/7f41bf72]]
3.3 ArperatHble COCTOSHUS BeniecTBa. Ma3oBbie 5 [[BuGmmoTexa [IOK
https://m.edsoo.ru/7f41bf72]]
HePEX OIbI

J106aBUTH CTPOKY
Uroro mo pazneny 24
Paznen 4. 9JIEKTPOAUHAMUKA

4.1 DnexrpocraThka 10 1 [[Bu6moTexa LIOK
https://m.edsoo.ru/7f41bf72]]

4.2 TlocTOSHHBIH AIIEKTPHYECKUI TOK. TOKH B 12 1 1 [[Enbmorexa LIOK
https://m.edsoo.ru/7f41bf72]]
Pa3IMYHBIX cpenax

Jo0aBUTE CTPOKY
Wroro no pazneny 22

Jlo6aBuTh MOMTYIIb
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Ne HaumeHoBaHMe pa3aciioB u TEM NPOrpaMMbl KonuuectBo wacos 9J’I€KTpOHHLI€

/o B K o (undpoBwIe)
cero OHTPONBHBIC TIPAKTHYCCKHE  (6ha30parempHbic
paboThI paboTEI pecypest

JloGaBuTh pasmen

PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 4
11 KJIACC
Ne HawnmeHOBaHHE pa3/esioB U TEM MPOrPaMMBI KonuuectBo yacos DIEKTPOHHBIE
n/m Bcero  Koutponbhbie [Ipaktiueckue (apposbie)
A6OTEL A6OTEI o0pa3zoBaTebHBIC
P p pecypehl
Paspen 1. QJIEKTPOJUHAMUKA
1.1 MarnutHoe mosne. DIeKTpoMarHuTHasI 11 1 3 [[bubmorexa LIOK
VHTYKIHS https://m.edsoo.ru/7f41c97c]]
J06aBUTH CTPOKY
Hroro no pazgeny 11
Paspen 2. KOJIEBAHUS 1 BOJIHBI
2.1 MexaHW4YecKHE U DJIEKTPOMAarHUTHBIE 9 1 [[bubmmorexa LIOK
Kone6aHus https://m.edsoo.ru/7f41c97c]]
2.2 MexaHW4YecKre 1 JIEKTPOMArHUTHBIC BOJHBI 5 1 [[Bu6mmorexa LIOK
https://m.edsoo.ru/7f41c97c]]
2.3 Ontuka 10 3 [[BuGmuorexa [JOK

https://m.edsoo.ru/7f41c97c]]
Jlo6aBHUTH CTPOKY

Hroro mo pazaeny 24
Pa3zexn 3. OCHOBBI CIIEIIUAJIBHOM TEOPHA OTHOCHUTEJBLHOCTH

3.1 OcHOBBI crIenHATBEHON TEOPUH 4 1 [[Bubmorexa LIOK
https://m.edsoo.ru/7f41c97c]]
OTHOCUTENBHOCTH

Jlo6aBHUTH CTPOKY

Hroro no pazneny 4

Paznen 4. KBAHTOBASI ®U3UKA

4.1 DiaemMeHTHI KBAHTOBOI ONTUKHU 6 [[Bu6mmotexa LIOK
https://m.edsoo.ru/7f41c97c]]

4.2 CtpoeHue aToma 4 [[BuGnoTexa LIOK
https://m.edsoo.ru/7f41c97c]]

4.3 ArtomHOE sSap0 5 [[Bu6nnoreka LIOK

https://m.edsoo.ru/7f41c97c]]
J106aBUTH CTPOKY
Uroro mo pazneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHA

5.1 DrnemeHTBI aCTPOHOMUH U aCTPOPHU3UKU 7 1 [[Bu6morexa ITOK
https://m.edsoo.ru/7f41c97c]]

J106aBUTH CTPOKY

Uroro no pazgeny 7
Pazgea 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 OOoOmmaroriee MOBTOpEHIE 4 [[Bu6anoteka IIOK
https://m.edsoo.ru/7f41c97c]]

J106aBUTH CTPOKY
Uroro no pazgeny 4
Jlo6aBUTH MOYIIb
HobaBuTh pazaen

PeszepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 7
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHMUE 2023-2024 yu. rox

¢pusnka 10 kaace

Ne n/m HaumenoBaHue pa3aeioB U TeM NPOrPaMMbI KoJui-Bo yacos DJIeKTPOHHBIE
(uudpossbie)
Bcero KonTtpoibnbie IpakTuyeckune oﬁpasosaTeanme
padoThI padoThI pecypeb
1. ®dusuka — Hayka o npupone. Hayunsie meTossl 1 [[(buGmorexa [IOK
TIO3HAHHS OKPY)KAIOMIEro MUpPA https://m.edsoo.ru/ff0c32e2]]
2. Ponb u MecTo ¢u3uky B hopMUPOBAHUU 1 [[Bubmorexa LIOK
COBPEMEHHOIT HAYYHOI KAPTHHBI MUpA, B https://m.edsoo.ru/ff0c33e6]]
MIPaKTHYECKOH JesSTeIbHOCTH JIIO/IeH
3. Mexanunueckoe apmxenne. OTHOCUTEILHOCTD 1 [[bubmmoTeka IIOK
MEXaHHUUYECKOro JBmkeHus. [lepemerenue, https://m.edsoo.ru/ff0c3508]]
CKOPOCTh, YCKOpEHHE
4, PaBHOMEpHOE NPSAMONIMHEWHOE IBUKEHUE 1 [[bubarorexa LIOK
https://m.edsoo.ru/ff0c3620]]
5. PaBHOYCKOpEHHOE MPSIMOJIMHEUHOE JBUKEHUE 1 [[BuGmorexa LIOK
https://m.edsoo.ru/ff0c372e]]
6. CBoOoaHOe masieHue. Y CKOPEHHE CBOOOIHOTO 1 [[Bubmuorexa LIOK
HaeHus https://m.edsoo.ru/ff0c39cc]]
7. KpuBonuneiinoe asmwxenue. JIBuxeHne 1 [[bubanorexa LIOK
MAaTEePHANEHOI TOUKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada]]
8. [Tpunnun otHocutensHOCTH [ anuses. 1 [[bubanorexa LIOK
MHepimabHble cUCTeMBI OTcYeTa. [IepBhiil 3aK0H https.//m.edsoo.ru/ff0c3be8]]
HerotoHa
9. Macca rena. Cuna. IIpuHiun cyneprnosunuu cuil. 1 [[Bubmmorexa [IOK
Bropou 3akon HbioToHA UIst MATEPHATIEHOW TOUKH https://m.edsoo.ru/ff0c3bes]]
10. Tperun 3axoH HploToHa 171 MaTepHAIbHBIX TOYEK 1 [[BuGmorexa [IOK
https://m.edsoo.ru/ff0c3be8]]
11. 3aKoH BCeMHUPHOTro TAroTeHus. Cuia TSHKECTH. 1 [[Bubmnorexa LIOK
TlepBas KocMUYeCKas CKOPOCTb https://m.eds00.1u/ff0c3d00]]
Bubmorexa LIOK
12. Cuna ynpyrocru. 3akon ['yka. Bec Tena 1 L[ttps://m.edso é_.lr Cffocsets]]
13. | Cuna tpenusa. Koapdument tperns. Cuna 1 [[Bubuorexa LIOK
COTIPOTUBIIEHHS MPH JIBHKEHHH TeJIa B KUIKOCTH https://m.edsoo.ru/ff0c3f76]]
WJIM Ta3e
14. [locTynaTensHOE U BpalaTeNbHOE IBIKEHUE 1 [[Bubmnorexa LIOK
abcomoTHO TBEPIOro Tema. MoMeHT cuisl. Ilnedo https://m.edsoo.ru/ff0c41a6]]
cuIbl. Y CIIOBUSI PABHOBECHS TBEPJIOrO Tea
15. Nmirysbc MaTepHaTbHON TOUKH, CHCTEMBI 1 [[Bu6nmorexa IIOK
MaTepHaNbHBIX TodeK. MIMITYIIbe CHuTBI. 3aKoH https://m.edsoo.ru/ff0c43d6]]
COXpaHEeHHs UMIYIIbca. PeakTHBHOE IBIKEHHE
16. | PaGora n MomHOCTS crutbl. Kunermdeckas sHeprus 1 [[BuGmmotexa [IOK
MaTepuanbHOif Toukn. Teopema 00 H3MEHEHHH https://m.edsoo.ru/ff0c4502]]
KUHETUYECKOW SHEPTUU
17. | IlorenuuanpHas 2Heprus. [loTeHnnanbHas sHeprus 1 [[BuGmmorexa [IOK
YIIPYTo 1eOpPMHPOBAHHOK MPYKHHBL. https://m.edsoo.ru/ff0c461a]]
[orennmanpHast YHEPTUS TeNa BOIU3H MOBEPXHOCTH
3emiu
18. [TorenmnmansHble ¥ HEMOTEHIIMAIBHBIE CHIIBL. CBS3b 1 [[bn6mmoTexa [IOK
PaGOTHI HEMOTEHIMANBHBIX CHII C H3MEHEHHEM https://m.edsoo.ru/ff0c478c]]
MEXaHWIECKOW SHEPTUHU CUCTEMBI Tell. 3aKOH
COXpaHEHHs] MEXaHNYECKOH YHEPTUH
19. | Jlab6opaTopHnas paGora «Mcciie0BaHue CBSA3H PAGOTHI 1 1 (a1
CUJIbI ¢ UIBMEHCHHEM MEXAHUYCCKOU JHEPIUH TeJIa HA
npuMepe PacTsKeHUs1 Pe3MHOBOr0 KIyTa)
20. KonTpoasnas padora mo teme «Kunemaruka. 1 1 [[Bubmmorexa [TOK

I[HHﬂMPIKa. 3aKkoHbI COXpaHCHHUA B MEXaHUKE»

https://m.edsoo.ru/ff0c4b74]]
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21. | OcHOBHBIE IIOJIOXKEHUS MOJNEKYIIAPHO-KHHETUUECKON [[BuGmmorexa [IOK
teopun. Bpoynosckoe nkenue. Iuddysus https://m.edsoo.ru/ff0c4de2]]
22. Xapakrep IBHKEHUS M B3aUMOJICHCTBHS YaCTHI [0
BelecTBa. Mozenu cTpoeHusI ra30B, KUIKOCTEH 1
TBEPABIX TEI
23. | Macca monekys1. KonuuecTBo BemecTra. [m
IToctosinnast ABoraapo
24. | TemumoBoe paBHOBecue. Temmeparypa u eé [m
n3mepenue. llkana remnepatyp Lenscus
25. | Upeansnsiii raz B MKT. OcHoBHOe ypaBHeHnue MKT [[Bubmorexa IIOK
https://m.edsoo.ru/ff0c4fde]]
26. AbcoimoTHas TeMIepaTypa Kak Mepa CpeaHeit [[Bubmorexa LIOK
KHHETHIECKON SHEPTHH JBHKEHHIS MOJIEKYIL. hetps://m.edsoo.ru/ffocs11e]]
Ypasuenue MenneneeBa-Knaneiipona
27. | [[3akon [JanbroHa. ['a30Bbie 3aKOHBI [m
28. | JlabopaTopuas padora «HMccienoBanue [m
3aBHCHMOCTH MKy apaMeTPaMH COCTOSTHUS
pa3pe:KeHHOro ra3a
29. | Mzonpouecchl B HA€aNbHOM ra3e U ux rpadudeckoe [[Bubnnorexa [IOK
Tpe/ICTaBICHNUE https://m.edsoo.ru/ff0c570e]]
30. [[BuyTpeHHss 3HEpTHs TEPMOANHAMUYECKON [[BuGmoreka IIOK
CHCTEMBI M CIIOCOOBI €€ n3MeHenus. Konmmaectso https://m.edsoo.ru/ff0c5952]]
TEIUIOTHl U paboTa. BHyTpeHHsIs1 sHeprus
OJTHOATOMHOTI'0 MJICAJIHOT'O ra3a
31. Buap!l Terionepenaun [[Bu6morexa [JOK
https://m.edsoo.ru/ff0c5¢36]]
32. | YnenpHas TerioéMKOCTh BeliecTBa. KonuuectBo [[Bu6mirorexa LIOK
TEIUIOTHI IPU TeIUIonepenade. AnnabaTHbIH IPOLECC hitps://m.edsoo.ru/ff0c5¢36]]
33. [lepBbIii 3aKOH TEPMOANHAMUKY U €T0 NPUMEHEHUE K [[Bubmmorexa [TOK
H30Mponeccam https://m.edsoo.ru/ff0c5efc]]
34. | HeoGparumocTs mporeccos B mpupoje. Bropoit [[buGmiorexa LIOK
3aKOH TePMOJIHMHAMHKH https://m.edsoo.ru/ff0c6230]]
35. punmnn geiicteus u K11/ TermoBoit MammHsl [[BuGmnorexa IIOK
https://m.edsoo.ru/ff0c600a]]
36. ukn Kapuo u ero KIT/] [
37. | Dkojoruveckue npooJeMbl TEII0HEPTeTHKH [m
38. | O6o6malommii ypox «MosiekyasipHas pusuka. [[BuGmmotexa [IOK
OCHOBBI TepPMOAMHAMUKH» https://m.edsoo.ru/ff0c6938]]
39. | KontponsHas pabora o teme «MonekymasapHas [[bubmorexa LIOK
¢usrka. OCHOBBI TEPMOIUHAMUKID https://m.edsoo.ru/ff0c6as0]]
40. [TapoobpazoBanne n koHAeHCanws. Mcnapenue u [[Bu6nmorexa IIOK
KUTICHHUE https://m.edsoo.ru/ff0c63b6]]
41. | AGcontoTHas U OTHOCUTENIbHAS BJIAKHOCTb BO3AYyXa. [[BuGmmorexa [IOK
HachlieH B 11ap https://m.edsoo.ru/ff0c64d8]]
42. | [[TBépmoe Teno. Kpucramnmdaeckue u aMopdHEIE [[BuGmmotexa [IOK
Tesa. AHU30TPOIUS CBOMCTB KpUCTaLIoB. JKuakue https://m.edsoo.ru/f0c6510]]
kpucTamibl. COBpeMEHHBIE MAaTEPHATIbI
43. [TnaBrenvie u KpucTauM3anus. Y AeabHAs TEIIOTa [[Bu6nmoreka IIOK
mnasaenns. CyOmamars https://m.edsoo.ru/ff0c6708]]
44, YpaBHEHHE TEIIOBOro OanaHca [[BubGmmorexa [IOK
https://m.edsoo.ru/ff0c6820]]
45, DnexTpu3ays TeN. DINeKTpudecKur 3apsii. JBa Buna [[Bubmmorexa [TOK
SMEKTPHUYECKHX 3apsIOB https://m.edsoo.ru/ff0c6bcc]]
46. [IpoBOAHUKY, AUFAEKTPUKH U TIOTYNPOBOJHUKH. [[BubmuoTexa IJOK

3akoH COXPAaHCHHS JICKTPHUICCKOI'O 3apdaaa

https://m.edsoo.ru/ff0c6bcc]]
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47. Bsaumoneucreue 3apsnos. 3akoH Kymnona. 1 [[Bubmrorexa IIOK
TOUCUHBIH HIEKTPHYECKUH 3apsil https://m.edsoo.ru/ff0c6ce4]]
48. HanpsoxeénHocTs anekTpudeckoro moms. Ipuanun 1 [[Bubmorexa IIOK
CYIIEPIO3HIIUY 3JIEKTPHYECKUX MoNeH. JInaum https://m.edsoo.ru/fi0c6df2]]
HaIpPsLKEHHOCTH
49, Pabota cun anekrpocratudeckoro moms. [loreHmmar. 1 [[bubmmorexa [IOK
Pa3HOCTD MOTEHIMAJIOB https://m.edsoo.ru/ff0c6f00]]
50. [IpoBOMHUKY U AUANEKTPUKH B EKTPOCTATUIECKOM 1 [[(buGimorexa [IOK
none. JIudnexTpudecKas MPOHULIAEMOCTh https://m.edsoo.ru/ff0c7018]]
51. OnektpoéMkocTs. Konnencarop 1 [[(buGimorexa LIOK
https://m.edsoo.ru/ff0c7126]]
52. | DnekTpoéMKOCTh INIOCKOT0 KOHAECHCATOpa. JHEPTUs 1 [[Bubmiorexa LIOK
3apSUKEHHOr0 KOHICHCATOpa https://m.edsoo.ru/ff0c72c0]]
53. | JlaGoparopuas pagora "M3mepenue 1 [m
3JIEKTPOEMKOCTH KOHIeHcaTopa'
54. | IpuHiMn AeHCTBHS U MPUMEHEHHE KOHIECHCATOPOB, 1 [m
KOITUPOBAILHOT'O arnapara, CTpyHHOro mpuHTEpa.
DreKTpocTaTHYECKasl 3alIUTa. 3a3eMIICHHe
3JIEKTPONIPUOOPOB
55. | DiexTpuuecKuii TOK, YCIOBHS €ro CyIIECTBOBAHMUSL. 1 [m
[Tocrostanbi Tok. Cuia Toka. Hampspkenue.
Compotusnenue. 3akoH OMa Ul yuacTKa Ienu
56. [TocnenoBarensHOE, MapalieIbHOE, CMEIIAHHOE 1 [[Bubmmoreka LIOK
coeIMHenHe POBOIHIKOB. JlaGopaTopnas padora hitps://m.edso0.ru/ff0c74f0]]
«H3yyeHne CMEIIAHHOTO COEIHHEHHUSI
PE3UCTOPOBY
57. PaboTa U MOIIHOCTh 3JCKTPHUUECKOr0 TOKA. 3aKOH 1 [[BuGmoreka IIOK
Jlxoyus-Jlenna https://m.edsoo.ru/ff0c7838]]
58. 3akon Oma 11 ONMHOU (3aMKHYTOH) 3JIEKTPHUUECKOM 1 [[BuGmnorexa LIOK
uenu. Koportkoe 3ambikanue. JlaGopaTopHas https://m.edsoo.ru/ffoc7ae0]]
padora «M3mepenue IIC HCTOYHHMKA TOKA H €ro
BHYTPEHHEIr0 CONPOTUBJIEHHS»
59. | DnekTpoHHas MPOBOJMMOCTh TBEPBIX METAIJIOB. 1 [m
3aBUCUMOCTD CONPOTUBIICHUS] METAJLIOB OT
TeMepaTypsl. CBepXIIpOBOAUMOCTh
60. | Dnexrpuueckud TOK B Bakyyme. CBOUCTBa 1 [m
JJIEKTPOHHBIX ITy4YKOB
61. | IMomynpoBOAHUKH, UX COOCTBEHHAsI U MPUMECHAs 1 [[Bu6mrorexa LIOK
npoBoauMocTh. CBOKCTBa P—N-Tepexo/a. https://m.edsoo.ru/ff0c84ae]]
[TomynpoBOHUKOBEIE IPUOOPEI
62. | DnekTpuyuecKHd TOK B pACTBOPAX M paciuiaBax 1 [[BubmroTexa LIOK
3JIEKTPOIUTOB. DIEKTPOIUTHIECKAS TUCCOLMALIUS. https://m.edsoo.ru/ff0c82ba]]
DnexTponns3
63. | Onexrpuueckud TOK B razax. CaMoCTOSTEIbHBIH U 1 [[Bubmrorexa LIOK
HECAMOCTOATENLHBIH pasps. Monnus. [Tnazma hitps://m.edsoo.ru/ff0c84ae]]
64. DneKTpudecKue MpuOOPsl M YCTPOUCTBA U UX 1 [[Bu6morexa IIOK
NpaKkTHYECKOe puMeHente. [IpaBuia TeXHUKH https://m.edsoo.ru/ffoc86fc]]
0€301aCHOCTH
65. O600maronwii ypok « IIeKTPOIMHAMUKAY 1 [[Bubnmorexa IIOK
https://m.edsoo.ru/ff0c88be]]
66. | KonTpoiibHasi padoTa no reme «DIEKTPOCTATHKA. 1 [[BubmaoTexa LIOK
TMocTosHHbI 3nexkTpudeckuii Tox. Toku B https://m.edsoo.ru/ff0c8asa]]
Pa3IMYHBIX CPEIax»
67. | KonTpoabHasi paGoTa mo TemMe 1 [[Bubuorexa LJOK
"JeKTpoarHaMuKa" https://m.edsoo.ru/ff0c8c56]]
68. PesepeHeril ypok. O6o0maromuit ypok mo Temam 10 1 [[Bubnmorexa LIOK
Kiacca https://m.edsoo.ru/ff0c8f6c]]
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOTPAMME
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHMUE 2023-2024 yu. rox

¢pusnka 11 kaace

Ne n/m HaumenoBaHue pa3aeioB U TeM NPOrPaMMbI KoJui-Bo yacos DJIeKTPOHHBIE
(uudpossbie)
Bcero KO*;;%')OJ;':""’ Hpa::ﬁ’:)‘;icl““e odpa3oBaTeibHbIE
pecypcebl

1 [[TIocTosiHHBIE MATHUTBI U X B3aUMOJEICTBHE. 1 Bu6miorexa [TOK
MaruutHoe 1one. BEKTOp MarHUTHON UHAYKIIAH. https://m.edsoo.ru/ff0d1784
JIuHMM MarHuTHOM MHAYKIMU] |

2. [[MarHutHOe 1oJie MPOBOAHUKA C TOKOM. OMbIT 1 BuGmrorexa [JOK
Apcrena. B3aumoeiicTBue MPOBOIHUKOB ¢ TOKOM] ] https://m.edsoo.ru/ff0d1784

3. [[[IaGopaTopHasi paGoTa «I13yueHre MarHUTHOTO 1 1 Bnbmiorexa LIOK
TOJISL KaTYIIKK C TOKOM»]] https://m.edsoo.ru/ffod1784

4. [[[elicTBHE MarHUTHOrO MO HAa MPOBOIHUK C 1 Bu6miorexa [IOK
tokoM. Cuna Amnepa. JlaGopaTophas paGora https://m.edsoo.ru/ff0d1784
«HccnenoBanue 1eAHCTBHUS MOCTOSIHHOIO MarHUTa Ha
PaMKy € TOKOM» ]

5. [[[HeticTBrEe MarHUTHOTO 1O HA ABMKYILYIOCS 1 BuGanorexa [IOK
3apsokeHHylo yactuily. Cuna Jlopenna. Pa6ota cumbl https://m.edso0.ru/ff0d1784
Jlopennal]]

6. [[OnexTpomaruuTHas uHAyKIMA. [loTok BekTopa 1 BuGmiorexa IIOK
marauTHO#H uHAyKIHH. DJIC nHayKIuH. 3aKoH https://m.edsoo.ru/ff0d1784
3NeKTpoMarHuTHOM uHAyKImu Papanes]]

7. [[JTaGopaTopHasi padoTa «VcciaeqoBaHue siBICHUS 1 1 BuGmaorexa IIOK
3J1eKTPOMATrHUTHOI HHHyKuHH»]] https://m.edsoo.ru/ff0d1784

8. [[ManyxkTuBHOCTE. SIBNeHue camonnaykimu. J/C 1 Bu6imorexa [IOK
CaMOMHIYKIIMH. DHEprusi MarHUTHOTO T0JIs KATYIIKH https://m.edso0.ru/ff0d1784
€ TOKOM. DJIEKTpOMarHuTHoe mosne]]

9. [[Texnuueckue ycTpoiicTBa U MX IPUMEHEHHE! 1 Bubmiorexa [IOK
TIOCTOSHHBIE MATHHUTBI, 2EKTPOMArHHTHI, https://m.edsoo.ru/fi0d1784
AJIEKTPOABUIATEINb, YCKOPUTEIHN 3JIEMEHTAPHBIX
YaCTHII, UHAYKIIMOHHAS Neyb]]

10. [[O6obuIatommii ypok «MarHuTHOE ToIIe. 1 BuGmaorexa [IOK
DJIeKTPOMATHUTHAS MHIYKIUS»] | https://m.edsoo.ru/ff0d1784

11. [[KonTpoabHasi padoTa no teme « MIarHUTHOe 1 1 bubmotexa LIOK
noJie. DNeKTPOMArHUTHAS MHAYKITHS» ] ] https://m.edsoo.ru/ff0d1784

12. [[CBOOOmHBIE MEXaHHUECKHE KOICOaHNS. 1 BuGmaorexa [IOK
T'apmonudeckue Konebanus. Y pasHeHne https://m.edsoo.ru/ff0d1784
rapMoHH4YecKuX konebanuii. [IpeBparenue
sHepruu|]

13. [[JTadopaTopHas padoTa «McciienoBanue 1 1 BuGmaorexa [OK
3aBHCHMOCTH NIEPHO/Ia MAJILIX KoJledanuii rpysa https://m.edsoo.ru/ff0d1784
HA HUTH OT JJIMHBI HUTH M MacChl rpy3a»]]

14. [[KonmebaTensHbIH KOHTYpP. CBOOOTHEIE 1 Bu6muorexa IIOK
3JIEKTPOMATHUTHBIE KOJEOAHUA B HIEaTbHOM https://m.edsoo.ru/ff0d1784
KOJIe0aTeNbHOM KOHTYpE. AHAJIOTHS MEXKIY
MEXaHUYECKUMU M AJIEKTPOMATrHUTHBIMH
KonebaHusIMu]| |

15. [[@opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B 1 butmorexa [IOK
H/lealbHOM KoJ1e6aTebHOM KOHTYpe] ] https://m.edsoo.ru/ff0d1764

16. [[TIpencraBieHue 0 3aTyXaIOMIMX KOJIEOAHMIX. 1 Bu6imorexa IOK
BBIHYX/ICHHbIE MEXaHHUECKHE KOTEOaHNs. https://m.edsoo.ru/ff0d1784
Pe3onanc. BeIHyX/1€HHbIE JIEKTPOMAarHUTHBIE
KoneOanus|]

17. [[ITepemennbId ToK. CUHyCOUAAIBHBIA IEPEMEHHBIH 1 butmorexa [IOK
TOK. MOIIHOCTB [IEPEMEHHOr0 TOKa. AMIUTUTYIHOE U https://m.edsoo.ru/ffod1784
JICHCTBYIOIIEE 3HAUYCHNE CHIIBI TOKA U HATIPSDKEHMSA | |

18. [[2-a weTTpanchopmarop. ITporsBoaCTBO, MIEpeaaya 1 bu6motexa IIOK

1 TIOTpeOIICHUE AIIEKTPUIECKOM dHEPT U] |

https://m.edsoo.ru/ff0d1784
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19. [[YcTpoiicTBO U pakTHYECKOE MPUMEHEHNE Bu6anorexa [IOK
3JIEKTPUYECKOr0 3BOHKA, F€HEPATOpa MePEMEHHOT0 https://m.edsoo.ru/ff0d1784
TOKa, TMHUH 3JIeKTponepeay] ]

20. [[Dxonmoruueckue pucku npu MpOU3BOACTBE Bu6miorexa [IIOK
snekTposHeprun. KyiabTypa ucrnonb3oBanus https://m.edsoo.ru/ff0d1784
3JIEKTPOIHEPTUU B MOBCETHEBHOW KU3HU] ]

21. | [[MexaHUYecKHE BOJIHBI, YCIOBHUS PACIPOCTPAHEHHUSI. Bubmiorexa [IOK
Iepuon. CKOPOCTh PacIIPOCTPAHEHUS M JTHHA https://m.edsoo.ru/ff0d1784
BosHBL. [TonepeuHsle U NpoONbHbIE BOJIHBI] |

22. [[3Byk. CxopocTb 3ByKa. 'poMKOCTh 3ByKa. BeicoTa BuGmiorexa [IOK

https://m.edsoo.ru/ff0d1784
ToHa. TemOp 3ByKa]] p

23. [[@nekTpoMarHuTHBIE BOJIHBI, UX CBOMCTBA U Bu6morexa [JOK
ckopocTk. 11lkasa 31eKTpOMAarHUTHBIX BOJH] | https://m.edsoo.ru/ff0d1784

24, [[[TpuHLMITBI pagUOCBSI3U U TeneBuaeHus. Pa3BuTue BuGmiorexa [IOK
cpencTs cra3u. Paamonoxanus]] https://m.edsoo.ru/ff0d1784

25. [[KonTpoannas padora «KoseGaHusi H BOTHBI»]] Bu6miorexa [IOK

https://m.edsoo.ru/ff0d1784

26. [[[IpsiMmonuHEHOE pacpoCcTpaHEeHUE CBETa B Bu6imorexa [IOK
onHOpOoHO# cpenie. ToyeuHkli ncrounuk ceera. Jlyu https://m.edso0.ru/ff0d1784
cBera]]

27. [[OTpakenue cBeta. 3aKOHBI OTPAKEHHUS CBETA. BuGmioreka [OK
TocTpoenue u306paskeHUH B MIIOCKOM 3epKae]] https://m.edsoo.ru/ff0d1784

28. [[TIpenomnenue cBeta. [lonmHOE BHyTpeHHEE BuGmiorexa IIOK
orpaxenue. [IpesenbHbIH yToN NOTHOro https.//m.edsoo.ru/ff0d1784
BHYTPEHHET0 OTpakeHus1|]

29. [[JTaGopaTopHasi padoTa «A3MepeHue moKazaTes BuGmiorexa IIOK
NpeJIoOMJICHHS! CTeK1a»]] https://m.edsoo.ru/ff0d1784

30. [[JTunzsl. TlocTpoeHne n300pa)KeHuii B JINH3E. Bu6imorexa [HOK
dopMysna TOHKOH THH3BL. YBEIMEHHE JTHH3bI]] https://m.edsoo.ru/fi0d1784

31. [[JTadopaTopHas padoTa «McciienoBanue CBOCTB Bu6maorexa [IOK
n300paskennii B JuH3aX»]] https://m.edsoo.ru/ff0d1784

32. [[Aucnepcust cBera. CiioxHbIN cOCTaB OEJI0ro CBeTa. Bu6imorexa [HOK
I{Ber. JlabopartopHas pabota «Habmonenue hitps://m.edsoo.ru/ff0d1784
JIICTIEPCHH CcBeTay]]

33. [[UuTtepdepentms cBera. Judpakius cBera. EHGH;I/OTeIEa LOK

. ttps://m.edsoo.ru/ff0d1784
Judpakuuonnas pemérkal]

34, [[TTomepeunocTh cBETOBBIX BOJNH. [lomspu3arius BuGmaorexa [IOK
cBera]] https://m.edsoo.ru/ff0d1784

35. | [[OnTryeckue npuOOPHI U YCTPOHCTBA M YCIOBHS HX Bu6nmorexa [IOK
6e30MacHOro npuMeHeHus] | https://m.edsoo.ru/ff0d1784

36. [[TpaHuLIbI IPUMEHHUMOCTH KITACCHYECKOH Bubimoreka [IOK
MexaHuku. [1ocTymaThl crienuanb,HOH TeOpHH hitps://m.edsoo.ru/ff0d1784
OTHOCHTEIILHOCTH] |

37. [[OTHOCHTENEHOCTE OJJHOBPEMEHHOCTH. 3aMeJICHHE BuGmaorexa [OK
BpEMEHH ¥ COKpAIlleHHe JUTHHEI] | https://m.edsoo.ru/ff0d1784

38. [[OHeprust u UMITYIIBC PENSATUBUCTCKOW YACTHUIIBL. BuGmaorexa [OK
CBI3b MACCHI C SHEPrUer ¥ HMITYJIbCOM. DHEprHst https://m.edsoo.ru/ff0d1784
TTOKOs | |

39. | [[KouTponwHasi paGora «OnTnka. OCHOBBI Bubaunorexa [IOK
CIeUMALHOI TEOPHH OTHOCHTEJIBHOCTI] | ht8tps://m.edsoo.ru/ff0dl

784

40. [[@oToHBI. Dopmyma [Imanka. DHEPTHS U UMITYIHC Bu6miorexa [IOK
¢orona]] https://m.edsoo.ru/ff0d1784

41. [[OrkpsiTre u uccnenosanue Gororddexra. OnbIThH butmorexa [IOK
A.T. Cronerosa]] https://m.edsoo.ru/ff0d1784

42. [[3axonbI hoTorddexTa. YpaBHEHHE DUHIITCHHA Bu6miorexa [IOK
nns porodddexra. «KpacHas rpaHuian https://m.edsoo.ru/ff0d1784
¢doroaddekral]

43. [[1aBienue cBeta. OnpiTe I1. H. JIeOenena. Bu6muorexa IIOK

XuMuvecKoe JerCTBHE CBETa] |

https://m.edsoo.ru/ff0d1784
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44, [[TexHuueckue ycTpoHCTBa U MPAKTUUECKOE Bu6miorexa [IOK
npuMeHeHre: HOTO3IEMENT, POTONATIHK, COMHEUHASL https://m.edsoo.ru/ff0d1784
Oarapes, cBeTouo]|

45, [[Pemenue 3amau o TeMe «JIeMEHTh KBAHTOBOU Butmotexa [JOK
ONTHKI»]] https://m.edsoo.ru/ff0d1784

46. | [[Monens atoma Tomcona. OmnsiTel Pesepdopnaa mo Bubmiorexa [IOK
paccesHHIO o-9acTHIl. [ImaHeTapHas Mozeb atoMa)] https://m.edsoo.ru/ff0d1784

47. [[TTocrynats! bopal]] Bu6moteka LIOK

https://m.edsoo.ru/ff0d1784

48. [[U3nydenue u noriomieHre (OTOHOB MPH MEPEX0Ie BuGmrorexa [JOK
aTOMa C OJIHOTO YPOBHSI SHEPTHH Ha JPYyroit. Busnt https://m.edsoo.ru/ff0d1784
cnexTpos]]

49, [[BonHnoBbIe cBOMcTBa yacTull. Bonusl e bpowis. Bu6mmorexa [IOK
KopmyckynsapHo-BoaHOBOH ayanu3M. CIOHTaHHOE U https://m.edsoo.ru/ff0d1784
BBIHYXKJICHHOE M3JydeHue]|

50. [[OTkphITHE paguoakTuBHOCTH. OnbITE Pe3epdopaa BuGmioreka [HOK
10 OTpe/IeNIeHHIO COCTABA PAHOAKTHBHOTO https://m.edso0.ru/ff0d1784
n3nydenus]]

51. [[CrowcTBa anbda-, 6eTa-, raMMa-U3TydCHHUS. Bu6miorexa [IOK
BrusiHUE paJiOaKTHBHOCTH HA KUBbIC OPTaHU3MBI] | https://m.edsoo.ru/ff0d1784

52. [[OTkpBITHE IPOTOHA U HeWTpOHA. M30TOoMBL. ANbda- Bu6imorexa [IOK
pacnaz. DJIeKTPOHHBIN ¥ MO3UTPOHHKIH GeTa-pacrai. https://m.edsoo.ru/ff0d1784
["amMma-m3nydenue]]

53. [[OHeprus cBs3u HYKIOHOB B Aape. SnepHbie BuGmiorexa IIOK
peakuuu. SnepHbid peaktop. ITpobuemsi, https://m.edsoo.ru/ff0d1784
MEPCIIEKTUBDI, YKOJOTHYECKHE ACTIEKTHI SAAEPHON
SHEpreTuKu]|

54, [[@nemenTapuble yacTHIbl. OTKPHITHE TO3UTPOHA. Bubmorexa LIOK
MeTob! HAOMIOIEHNS U PETHCTPAIIHH dIEMEHTAPHBIX https://m.edsoo.ru/fi0d1784
yactutl. Kpyrmsiit cron «DyHnaMeHTanbHbIe
B3aumoercTBus. EnuHCTBO pr3nvecKkor KapTHHBI
Mupa»]]

55. [[Bun 3B€3aH0r0 HeOa. Co3Be3aus, ipKHe 3BE3IbI, BuGmiorexa [IOK
TJIaHETHI, X BUAMMOE ABikenue. ComHeyHas https://m.edso0.ru/ff0d1784
cuctemal]

56. [[Comnnie. ConHeyHast akTUBHOCTh. VICTOYHHK BuGmaorexa [IOK
sueprun ConHua u 38631]] https://m.edsoo.ru/ff0d1784

57. [[3BE3B1, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3IBI BuGmaorexa [IOK
TJIaBHOM TIOCTIE10BATENLHOCTH. BHyTpeHHee https://m.edsoo.ru/ff0d1784
ctpoenue 38€31. CoBpeMeHHbIE MPECTaBICHHUS O
MIPOUCX0XkAeHUH U 3Borormu ComnHia u 3B€31]]

58. [[Mneunsd [Tyt — namma [Nanaxtuka. [Tonoxxenue u BuGmaorexa [IOK
nemwkenre Conana B lanaktuke. TanakTuky. https://m.edsoo.ru/ff0d1784
UepHble TBIPHI B SApaxX TATAKTUK] |

59. [[Bcenennas. Paz6eranme ramaktuk. Teopus BuGmaorexa [OK
BonbIoro B3psBa. PemnKkToBOE M3TydeHNE. https://m.edsoo.ru/ff0d1784
Meraranaktuka]]

60. | Hepemennsie mpobneMs! aCTpOHOMUH BuGmmorexa LJOK

https://m.edsoo.ru/ff0d1784

61. KonTponbHas padora «jieMeHTHI aCTPOHOMMH U Bubimorexka [IOK
ACTPOPH3HKI» https://m.edsoo.ru/ff0d1784

62. | [[Ob6obmaromuit ypok. Pons ¢u3ukn u acTpoHOMUN Bubmiorexa [IOK
B 9KOHOMHYECKOH, TEXHOIOTHYECKOM, COI[HaTBbHOM 1 https://m.edsoo.ru/ff0d1784
STHYECKON cepax AeaTebHOCTH YEIOBeKa ||

63. [[O6o6u1atommii ypok. Ponb u Mecto pusuku u Bu6imorexa HOK
aCTPOHOMMH B COBPEMEHHO# HAyJHOH KapTHHE https://m.edsoo.ru/ff0d1764
mupa]]

64. [[O600maromwmii ypok. Pons ¢u3ndeckoii Teopun B BuGmotexa [JOK
(OPMHUPOBAHWH MPEICTABICHUMN O PU3UIECKOM https://m.edsoo.ru/ff0d1784
KapTuHe Mupa]]

65. [[O600marommii ypokx. Mecto puzmueckoit KapTHHBI bu6motexa IIOK

MHpa B 00IIEM psily COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX PEICTABICHUH 0 pupose]]

https://m.edsoo.ru/ff0d1784
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66. [[Pe3epBHbIi ypok. MarauTHoe moie. 1 Bu6miorexa [IOK
DJIeKTPOMAarHATHAS HHAYKIHs] ] https://m.edsoo.ru/ff0d1784
67. [[Pe3epBHbIi ypok. Ontuka. OCHOBHI CrielUaTbHON 1 Bu6miorexa [IOK
TEOpPUU OTHOCHTEEHOCTH] ] https://m.edsoo.ru/ff0d1784
68. [[Pe3epnslit ypok. KBanToBas ¢usuka. D1eMeHThI 1 bubmoreka [IOK
https://m.edsoo.ru/ff0d1784
ACTPOHOMUU U acTpO(U3UKH] ]
OBIIEE KOJIMYECTBO YACOB I1O 68

[MPOI'PAMME
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