MHUHHUCTEPCTBO NPOCBEIEHUS POCCUICKOM ®EJIEPAIIUA

JenaprameHT o0pa3oBanusi 1 Hayku TroMeHcKkoii 00/1acTi

MyHI/lHI/lHaﬂbHOC ABTOHOMHO€ 06me06pa30BaTeJ’lbl—l06 YupexkaceHue

"baiikajoBckas cpeHsisi 001eo0pa3oBaTeabLHast MKoJa'"

PaccmoTtpeno «CornacoBaHo»

Ha 3aCcelaHuu 3aMECTUTEINb JUPEKTOpa
METOAMYECKOTO COBETA IIKOJIBI 0 y4e0HO-BOCTINTATEEHON
pabote It
«31» aBrycra 2023 r B.B.byropuna

«31» aBrycra 2023 1.

Pa6ouyas nporpamma
cpeaHero oouero o0pa3oBaHus
yueOHoro npeamera «Dusuka»

(0a3oBbBIii YPOBEHD)

2023 rox



1. COJEPKAHUE YYEBHOI'O ITPEJMETA C YYETOM PABOYEN IIPOTPAMMBI
BOCIHUTAHUSA

10 KJTIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NO3HAHUA

®usuka — Hayka o mpupoge. HayuHble MeTOBI ITO3HAHUS OKPYKAOIIETO
mupa. Ponp dSkcrepuMeHTa W TEOpUM B MPOLECCE ITO3HAHUSA IPUPOJBI.
DKCnepuMEHT B (pU3HKE.

MogenupoBanue (U3MUYECKUX SBJICHUM M TpoueccoB. HayuHble rumoTesbl.
®duznyeckne 3aKOHbI U TEOPUH. ['paHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponbp u mecro ¢usuku B (OPMUPOBAHNWU COBPEMEHHON Hay4dHOW KapTHUHBI
MHPA, B IPAKTUYECKOU IESITEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W UU(POBBIE H3MEPUTENBHBIE NPUOOPHI, KOMIIbIOTEPHBIE
JNATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JBUKEHMS.
Cucrema otcuéra. TpaekTopusi.

[lepemernienune, CKOpOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaIbHOM TOUKH, UX MPOEKIMU Ha OCHU CHCTEMbI KOOpJWHAT.
CioxxeHue nepemMeIieHui U CI0KEeHUE CKOPOCTEH.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE TMpPsSMOJMHENWHOE IBIKEeHHE. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, MyTHU U MepeMelICHUs
MaTepHaIbHON TOYKH OT BPEMEHHU.

CBoOoaHoOe najeHue. Y CKoOpeHre cBOOOHOIO MaIeHus.

KpuBonunennoe  nBuxeHune. JIBHKEHHME  MATEpUATBHOW  TOYKM IO
OKPY>KHOCTH C IMOCTOSIHHOM 110 MOJTYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, TUHEHUHAS
ckopocts. Ilepuon u yactora oOpaienus. [LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuueckue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBWKEHUE CHAPSA0B, LIEIHBIE U PEMEHHBIE ITEpEAauHn.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILTIOCTPAUsl KUHEMATUUECKUX XAPAKTEPUCTUK
JBUKCHUSL.

[IpeobOpazoBaHue IBUKEHUI C UCTIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTRBE.



Habmronenue ABuKeHUs Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOJHOTO MaJeHMUS.

Hamnpasienue ckopocTy Nnpy ABUKEHUH TIO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3ydeHne HEPaAaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAEIEHNUS MTHOBEHHOU
CKOpOCTH.

HccenenoBanve COOTHOLIEHHUS MEXKAY IYyTAMHU, NPONUIAEHHBIMU TEIOM 34
NOCJEAOBATENBHBIE PABHBIE MPOMEXYTKH BpPEMEHU MPH PABHOYCKOPEHHOM
JBHKEHUU C HAYAIBHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yyeHne nBUKEHUS LIAPUKA B BA3KOMN KUIAKOCTH.

N3yuenune nBuxkeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuamun  otHocutenbHOCTH  ['amunes. IlepBeii  3akoH  HeroToHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnosuuuu cuil. Bropoi 3akoH Herotona
IU1sl MaTepUalibHOM TOUKHU. Tperuii 3akoH HproToHa U1l MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro tsarorenus. Cwia Ttsoxectr. llepBas kocmuueckas
CKOpOCTBb.

Cwuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Bunsl Tpenus (moxosi, ckonbxkeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJIbXKEHUS U cuia TpeHus nokosd. KoadduuueHt tpenus.
Cuita cOnpoTUBIIEHHS NIPU IBUKEHUHN TEA B KUJIKOCTH WIIH Tase.

[ToctynaTenbHOE U BpaliaTeabHOE ABMKEHHE a0COITIOTHO TBEPAOIO Tea.

MOMEHT CHIBl OTHOCHUTENBHO OCHU BpameHus. llneyo cuibl. YcinoBus
paBHOBECHUSA TBEPIOIO TEIa.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOAIIMITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Llemoncmpayuu

SBnenne nHepUUH.

CpaBHeHHE MacC B3aUMOACHCTBYOIIUX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cut.

CioxeHnue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT Ae(pOopMariuH.

HesecomocTs. Bec Tenma npu yCKOPEHHOM NOABEME U MAJCHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSL.

VY cioBus paBHOBECHUS TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii osxcnepumenm, rabopamophule padonul



N3yuyenue nBuxkeHUs1 OpycKa 10 HaKJIOHHOW IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CWIJI YIPYTOCTH, BO3HMKAIOUIUX B NPYKUHE U
pPE3MHOBOM 00paslie, OT UX JepopMaiuu.

UccnepoBanne ycinoBUM paBHOBECHS TBEPAOTO Tejla, HWMEKOMIET0 OCh
BpALLCHHUS.

Tema 3. 3akonbl cOXpaneHUusn 6 MexaHuKe

NMnynbc MaTepuanbHOM TOUKHM (Te€na), CUCTEMbl MaTE€pPHAIbHBIX TOYEK.
NMnynec cuiibl U M3MEHEHHE HMITYJIbCA TeNa. 3aKOH COXPAHEHWsS HUMITYJIbCa.
PeakTuBHOE IBM)KEHUE.

Pabota cuibl. MOIIHOCTH CHJTBL.

Kunernueckass »Heprus MarepuaibHOW TOUKU. Teopema 00 H3MEHEHHH
KMHETHYECKOU SJHEPIUH.

IloreHumanbHas DHEPIUs. [ToreHumanbHas DHEPTHUS YIpyToO
nepopMUpoBaHHON  mpyxuHbl. lloTeHumanbHass dSHeprus Tena  BOJIU3H
MTOBEPXHOCTU 3EMIIH.

[loreHunanpHble W HENOTEHUUaNbHble  cuibl.  CBs3b  paboOTHI
HENOTCHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM DSHEPIUM CHUCTEMBI TeEl.
3aKOH COXPAHEHUS MEXAHUYECKON DHEPTHMU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCcTpoMCTBa M NPAKTHYECKOE NMPUMEHEHHUE: BOIAOMET, KONED,
IIPY>KVUHHBIN [TUCTOJIET, IBUKECHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTnBHOE NBUXEHNE.

[lepexo1 NOTEHIMATIBHON YHEPTUU B KUHETHUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

N3yueHnne abCOJIOTHO HEYNpPYyroro yjapa ¢ MOMOILIBIO JBYX OJMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBs3u pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKOW 3HEPrUu
TeNa Ha IPUMEpe PACTSKEHUs PE3MHOBOTO JKIYTa.

Paznen 3. MoJiekyJsipaasi Qu3uKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocrosbt MONEKYNAPHO-KUHEMUYUECKOU mMeopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapaxtep IBUKEHUS U
B3aMMOJICMCTBUSI YaCTHI] BellecTBA. MoOJAENu CTPOEHHUS Ta30B, KUIKOCTEU H
TBEPJIBIX TEJI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeieid. Macca u
pasMepsl MoJiekyl. KonnuectBo BemectBa. [locTtosiHHas ABoraipo.

TemmoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana remmneparyp
Lenbcus.



Mogenp  wupeanbHOro raza. (OCHOBHOE€ ypaBHEHHE  MOJEKYJISPHO-
KHMHETUYECKON TEOpUU HICANBbHOro rasza. AOCONIOTHas TeMIepaTypa Kak Mepa
CpedHEl KWHETHYECKOW SHEpPruu TEIUIOBOrO JIBMKEHUs 4acTull rasza. lllkana
temneparyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHMe MenneneeBa—Knanenpona.
3akon JlanbToHa. M30mpouecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BenlecTBa. ['paduueckoe NpencTaBieHHE HM30MPOLECCOB: H30TEPMA, H30X0pa,
u3o0apa.

TexHuueckue yCTpOICTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHHME BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECIMHEHUM.

OmnbiTel 10 AU Py3Un KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO JBUKEHUS.

Mogaens onbita llTepHa.

OnbITHI, JOKa3bIBAOLINE CyIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mopenb, WTIOCTpUpYIOLIAas IPUPOAY AABIEHUS ra3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUS HWJCaIbHOIO Trasa,
M30IPOIIECCHI.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

OmnpeneneHre Macchl BO3AyXa B KIACCHOM KOMHATE Ha OCHOBE M3MEpPEHHI
00bEMa KOMHATBI, IABJICHUS U TEMIIEpaTyphl BO3AyXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXy NTapaMeTpaMy COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHaAMUKU

TepMmoanHamMuueckass cucreMa. BHYTpeHHss dHEprus TEpMOAUHAMHUYECKOU
CUCTEMBI U croco0bl e€ u3meHeHus. KonuuectBo TemioTel U pabota. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  HJeaJbHOr0  ra3a. Buasl  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3IyYCHHUE. Y I€JbHAS TEIUIOEMKOCTh BEILIECTBA.
KonngecTBo TEIIOTHI IIPH TEIIONEPEAYE.

[lonsitue 06 ammabatHom tmpouecce. I[lepBblii 3aKOH TEPMOJIUHAMUKHU.
[IpuMeHeHne TepBOTrO 3aKOHAa TEPMOJMHAMUKH K H3ompoiieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmouHamuki. HeoOpatuMocTh MpoIieccoB B MPUPO/IE.

TermoBpie  MamuHbl.  [IpyHOUNBI ~ JEUCTBHST  TEIUIOBBIX  MAIIMH.
IIpeoOpa3oBanmss SHEPruM B TEIUIOBBIX MamnHax. KoadduimeHnt moae3Horo
nerictBus TeruioBod mammuHbl [ukn KapHo m ero kod(p@UIIMEHT IOJIE3HOTO
JNEUCTBUSA. DKOJIOTHYECKUE TPOOJIEMbI TEINIOAHEPTETUKH.



TexHuueckue ycTpoWcTBA W NPAKTUYECKOE IPHUMEHEHHE: JIBUTaTElNb
BHYTPEHHETO CrOpaHusi, ObITOBOU XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTPEHHEH 3HEpruM Teia NpU COBEPIICHUH PaOOTHI: BBUIET
npoOKku W3 OyTHUIKM TIOJ JNEWCTBHEM CXATOro BO3[yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe My TEM TpeHHUsl (BUIEOAEMOHCTPALUS).

N3meHeHne BHYTpEHHEN SHEPIuM (TeMIlepaTyphl) Teja Ipy TeIlonepeaaye.

OneIT 1m0 aauabaTHOMYy PpACUIMPEHHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Monenu napoBoii TypOUHBI, ABUTaTENs] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Yuenuueckuu sxcnepumenm, nrabopamopuvie pabomol

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Azpecammuivie cocmoanus eéeuyecmea. Dazogvie nepexoovl

[TapooOpa3oBanue U KoHjeHcalusi. Mcnapenne u kuneHue. AOCOJIIOTHAS U
OTHOCHTEJIbHAS BIIAXKHOCTh BO31yXa. HachlmeHHbI Iap. YaenbHas TeIwoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT 1aBJICHMUSL.

TBépnoe Teno. Kpucranmnnueckue n amopdubsie Tena. AHU30TPOIHUS CBOWCTB
kpucrawioB. JKunkue kpucramwibl. CoBpeMeHHblE Marepuaisl. llnaBnenue u
KpUCTaJUIM3anus. Y AelibHas TerioTa miasienusd. CyOonumarusi.

VYpaBHEHHUE TEIJIOBOTO OaaHca.

TexHuueckue yCTpOHMCTBa M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
HICUXPOMETP, KaJOPUMETP, TEXHOJOTUU TMOJIYYEHUSI COBPEMEHHBIX MaTE€pPUANOB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIEHHBIX MTAPOB.

Kunenue npu noHM>XKEHHOM JJaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenne HarpeBaHus ¥ MIaBiICHUS KPUCTALTNYECKOTO BELIECTBA.

JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii osxcnepumenm, rabopamopnvle pabomul

M3MepeHre OTHOCUTENIBHON BIaXKHOCTH BO3/1yXa.

Paznen 4. diaekrpoauHaMuka
Tema 1. Inekmpocmamuka
OJNeKTpu3anmsl TeNl. OJEKTPUYECKUM 3apsia. JBa Buaa DIEKTPUYECKUX
3apsaAnoB. [IpOBOTHUKH, MUANEKTPUKKA U TOJYNPOBOIHUKH. 3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsijia.
B3anmopeiictBue 3apsaoB. 3akoH KynoHa. TodedHbIN 3JIEKTPUUYECKUN 3apsil.
Onektpuyeckoe moje. Hanpspk€HHOCTh  anekTpudeckoro mouis.  [IpuHuwmmn



CYIEPNO3ULNHN DJIEKTPUUECKUX ToyieH. JIMHWM HanpsKEHHOCTH AIIEKTPUUYECKOTO
TTOJIS.

PaGora cun  osnekrpocratmueckoro  moisia.  [lorenuwman.  PasHocTh
MOTCHUUAIOB. [IpOBOOHUKM W JUAIECKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
JnsnexTpryeckas NpOHUIIAEMOCTb.

DnektpoéMkocTh. KonaneHncarop. I1eKTpOEMKOCTh TNIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO0 KOHAEHCATopa.

TexHuueckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTAaTHUUECKash 3alllMTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJEHCATOP, KOMMPOBAIIbHBIN arnapar, CTPYyUHbINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHIIUII ICHCTBUS JJEKTPOMETPA.

B3anmonenicTBrue HadIEeKTPU30BAHHBIX TEIN.

DIIEKTPUYECKOE TTOJIE 3aPSAKEHHBIX TEIL.

IIpOoBOAHMKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIeKTpOoCTaTHYECKas 3aIUTa.

JIMBNEKTPUKH B AIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSIHUS MEXAY HUMH U JUIEKTPUUECKONU MPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Yuenuueckuu sxcnepumenm, rabopamophvie pabomul

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOpa.

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

ONEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [IoCcTOSTHHBIN TOK.

Hanpspkenue. 3akon OMa 151 ydacTKa L.

DJIEKTPUYECKOE COMPOTUBIICHHUE. YAEIBHOE COIMPOTHBIEHUE BELIECTBA.
[TocnenoBarenbHOE, ApaLIENIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PabGora »snektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTb
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIAasi CHWJia U BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3axoH Oma aj1s MOJTHOM (3aMKHYTOM) 3yieKTpuueckol 1enu. KopoTkoe 3aMmbikaHue.

DJIEKTpOHHAs  MPOBOAUMOCTb  TBEPABIX  METAVIOB.  3aBUCHUMOCTH
COIIPOTHUBJIEHUS] METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOAUMOCT.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosmynipoBOAHUKH. CobOcTBeHHas u MIPUMECHAS MIPOBOJIUMOCTh
MOJIyTIPOBOHUKOB. CBoO¥CcTBa p—n-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEeKTpUYECKUI TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIMTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIHU3.



OnekTpudeckuii TOK B razax. CaMOCTOSITENbHBIA M HECAMOCTOSTENIbHBIN
pazpsaa. Monuus. [Inazma.

TexHuueckue yCTpOICTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETP, pPEOCTaT, MCTOYHUKM TOKA, JJIEKTPOHArpEBaTEIbHbIE MPHUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO/I,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN IHO/I, TalbBAaHUKA.

Jlemoncmpayuu

N3mepeHre cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COTIPOTUBICHUS IMIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IM MIOTIEPEYHOTO CEUCHHS U MaTepurania.

CMmeliaHHO€ COeIMHEHNE MMPOBOHUKOB.

[Ipsamoe wu3MepeHHe >IEKTPOABMKYIIEH cuibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTbH COIIPOTHUBIIEHUSI METAJJIOB OT TEMIIEPATYPBL.

[IpoBOAMMOCTB AIIEKTPOIUTOB.

HckpoBoit pa3psi U IPOBOAMMOCTh BO3yXa.

OnHOCTOPOHHSIS TPOBOJAUMOCTD IHO/IA.

Yuenuueckuu sxcnepumenm, rabopamopnule pabomul

M3yuyeHne cMENIaHHOTO COEMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIBI MCTOYHMKA TOKAa U €ro BHYTPEHHETO
CONIPOTHUBIICHUS.

HaGmronenue amextposinsa.

MexnpeaMeTHbie CBSA3H

Nzyuenne kypca ¢usnku 6a30Boro ypoBHs B 10 Kjacce OoCyIIECTBISIETCS C
y4ETOM COJEPKATEIIbHBIX MEXKIPEAMETHBIX CBS3ed C KypcaMHU MaTEeMaTHKH,
OuonoTHH, XUMUH, TeoTpadun ¥ TEXHOJIOTHH.

Mesxcnpeomemnvle nousimus, CBA3aHHBIE C MU3yYEHHMEM METOJOB HAyYHOTO
MO3HAHUA: SIBIEHWE, HAy4HBIA (akT, rumore3a, (pu3myeckas BEIUYMHA, 3aKOH,
Teopus, HaOJIIOACHHE, SIKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: peumieHUe CHUCTEMbl YpaBHEHHWH, JIMHEHHas (yHKIHUS,
napabona, runepoosa, ux rpaQuKud U CBOMCTBA, TPUTOHOMETpUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKO € TOXKIECTBO,
BEKTOPBI U UX MPOECKLIHNH HA OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmyeckoe JABWKEHHE B KUBOU mpupoje, nuddysus, ocMoc,
TEMI000MEH KUBBIX OPTraHU3MOB (BUbI TEILIONEPEIayu, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUUECKHUE SABJIICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsI Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, XKUJIKOCTEH U



ra3oB, DJJICKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLHALINS,
raJlbBaHUKA.

l'eoepaghus: BnaxxHOCTH BO3/IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHHE IBUKEHUU C HCIOIB30BAHHMEM MEXaHU3MOB,
y4€T TpEeHUS B TEXHHKE, MOJIIMIIHUKY, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET W JpYyTHE), JBUraTellb BHYTPEHHETO
CropaHus, naposasi TypOuHa, ObITOBOM XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
MOJYYECHHUS] COBPEMEHHBIX MATEpHAIOB, B TOM YHCII€ HAHOMAaTEpPUAIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEpOKC, CTpYHHBII NPUHTED, AIEKTPOHArpeBaTEIbHbIE pUOOPHI,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, rATbBAHUKA.

11 KJIACC

Pasnen 4. dinekTpoguHaMuKa

Tema 3. Maznumnoe noJjie. I1eKmMpoOMaAZHUMHAA UHOYKUUA

ITocrositHHBIE ~ MarHuThl. ~ B3auMOAEHCTBUME  TOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosne. Bexktop MarHuTHOM WHAYKUMHU. lIpuHouMn cyneprosuuuu
MAarHuTHbIX Mojed. JIMHUM MarHuTHOM MHAYKIuU. KapTuHa NMHUN MarHUTHOU
WHAYKIMH OIS IOCTOSTHHBIX MAarHUTOB.

MarHutHoe 10Ji€ TPOBOJHMKA C TOKOM. KapTuHa IJHMHUN WHIYKUIAH
MAarHUTHOTO TIOJISl IJIMHHOTO MPSIMOTO TMPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO
MPOBOJHUKA, KATYIIKHU ¢ TOKOM. OnbIT Jpcrena. BzanmoielictBue npoBOJHUKOB €
TOKOM.

Cuna Amrepa, €€ MOyJib U HaIllpaBJICHUE.

Cuina JlopeHua, e€ Moyab U HanpaBiieHUE. J[BUKEHHE 3apSyKEHHOW YaCTHUIbI
B OJTHOPOJTHOM MarHUTHOM mnose. PaboTa cusl JlopeHna.

SIBmeHne 3neKTpoMarHuTHOM HMHAYKUMH. [IOTOK BekTOpa MarHuTHOU
MHIYKIOUU. OJEKTPOJABMKYIIAs CWia HWHAYKIHUH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykmu Papanes.

BuxpeBoe nanekTpuyeckoe Tmoyie. OJIEKTPOJBIKYILAs CUJIa HHIYKIUU B
IPOBOJHUKE, IBHXKYILIEMCS IOCTYATEIBHO B OJTHOPOJJHOM MarHUTHOM MOJIE.

IIpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEGHHME CAaMOMHIYKIMHU. OJIEKTPOJBIXKYIas Ccuia
CaMOUH Y KIUU.

DHeprus MarHuTHOTO TOJIST KATYIIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHudecknue yCTpOMCTBA W TMPAKTUYECKOE TPHUMEHEHHUE: TMOCTOSHHBIC
MarHuThl, BJIEKTPOMATHUTBL, AJIEKTPOJABUTATEIb, YCKOPUTEIU >SIEMEHTAPHBIX
YacTUll, UHAYKIMOHHAs [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO IIyYKa MATHUTHBIM TOJIEM.

JIvHUY UHAYKIWA MarHUTHOTO TOJIA.

B3anmopernicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[elictBue cuiel JIopeHia Ha HOHBI JIEKTPOJINTA.

SIBiIeHME 2IIEKTPOMAarHUTHOM MHYKLWH.

ITpasuio Jlenna.

3aBUCUMOCTD JJIEKTPOABUKYILIEH CHIIBI MHAYKLIWUA OT CKOPOCTH MU3MEHEHMS
MAarHuTHOTO TIOTOKA.

SIBneHne caMOUHAYKIUU.

Yuenuueckuui sxcnepumenm, rabopamopvie pabomul

N3ydeHne MarHuTHOTO MOJIS KaTYIIKU C TOKOM.

HccenenoBanne neCTBUS MOCTOSHHOTO MarHUTa HA PaMKY C TOKOM.

HccnenoBanue IBIEHUS JIEKTPOMAarHUTHOM WHYKIIAH.

Pa3zgea S. KosieOanus 1 BOJIHbI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHbsle KOJ1e0aHUA

KonebarenrHast  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJIeOaHWUS.
IMapmonnueckue konebanus. Ilepuosa, wactora, amruuTyga u (aza KoJieOaHUU.
[IpyxvHHBIA MasTHUK. MareMaTU4eCKU MAasATHHUK. Y PaBHEHUE TapMOHUYECKHX
koJieOanuii. [IpeBpaiiieHre YHEPTUN PU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCaIbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHMYEeCKUMU U
AJIEKTPOMArHUTHBIMU KonieOanusmu. Dopmyna TomcoHa. 3aKoH COXpaHEHUS
SHEPTUH B UJI€ATTLHOM KOJIE0ATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarolux KojaeOaHUsX. BbIHYy X /I€HHbIE MEXaHUUECKUE
kojebanus. Pezonanc. BoiHyKeHHbBIE 3TIEKTPOMAarHUTHBIE KOJIEOaHMUSL.

ITepemennbiii  TOK. CHHYCOMIAJIBbHBIM MEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOIO TOKAa. AMIUIMTY/IHOE€ M JCHCTBYIOIIEE 3HAYEHHE CHIIbI TOKa U
HaIPSKCHUSL.

Tpanchopmarop. IlpousBoacTBo, mepegadya U MOTpeOICHNUE AIEKTPUIECKON
SHEPTUH. DKOJIOTUUECKUE PHUCKU IPU MPOU3BOJCTBE AeKTposHepruu. KymbTypa
UCIIOJIb30BAHUS MIEKTPOIHEPTUH B [IOBCETHEBHOW KU3HU.

TexHuyeckue yCTpOHMCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIEKTPUYECKAN
3BOHOK, T'€HEPATOp NEPEMEHHOTO TOKA, JMHUU JIEKTpOIEpe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WU
MaTeMaTU4ECKUIl MAsSTHHUK).



Habmronenue 3aTyxaronmx KojaebaHui.

HccnenoBanrie CBONCTB BHIHYKICHHBIX KOJICOaHUH.

Hab6mronenue pe3oHanca.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJIeOaHU4.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HANPsKEHUS OT BPEMEHU) IS
3JIEKTPOMATrHUTHBIX KOJICOaHUM.

Pe3onanc mnpu mocCienoBaTEIbHOM COCAMHEHUM PE3UCTOPA, KaTyIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Moens TMHUY AJIEKTpoTIepeaadm.

Yuenuueckuui axcnepumenm, 1abopamophvie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOJAa MAJIbIX KOJeOaHUW Tpy3a HA HUTH OT
JUTMHBI HUTU U MacChl Tpy3a.

Uccnenoanre MNepeMEHHOr0 TOKa B IENM W3 MOCIEA0BaTEIbHO
COEAMHEHHBIX KOHIAEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

MexaHnueckue BOJHBIL, yClOBUsL pacnpoctpaneHus. llepuwoa. CkxopocTtb
pacripocTpaHeHuss W JMHA BOJHBL [lomepeyHble W NPOAOJIBHBIE BOJIHBL
WNurtepdepenuus u audpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3MYy4YEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B sanekrpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTpaXEHUE, MPEJOMIICHHE, MONspu3anus, Tudpakius,
untepdepeniusa. CKopocTh dIEKTPOMarHUTHBIX BOJIH.

[[Ixana 3JeKTpOMarHuTHHIX BOJIH. [[puMeHeHue 31eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paIUuOCBSI3U U TeNeBUAeHU. Pannonokanusi.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEbI.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YyJIbTPA3BYKOBasi JMAarHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neub.

Jlemoncmpayuu

OO6pazoBaHue U paclpOCTPaHEHUE MONEPEUHBIX U TPOJIOJIBHBIX BOJIH.

Konebmnromieecs Teno Kak UCTOYHUK 3ByKa.

Halnronenue oTpaskeHus U MPeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6ntonenue nuntepdepeHnnu u qudpakini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGmronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJOU U
4acCTOTOU KOJIeOaHUiA.



HccnenoBanne  CBOMCTB  DJEKTPOMArHWTHBIX — BOJH:  OTPaKEHHUE,
MpenoMIIeHue, NoJaspu3anus, udpakuus, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMolMHENHOE pPACIpPOCTPAHEHUE CBETA B
OJHOPOJIHOM cpene. JIyd cBera. ToueUHbIM NCTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoenne mzoOpaxeHui B
IUIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI IPEIOMIICHUS CBETa. AOCOJIIOTHBIN MOKa3aTesb
npenoMieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIi yroa IOJHOTO
BHYTPEHHETO OTPAXKEHMUS.

Hucnepcus ceeta. CnoxHbli coctaB Oenoro cseta. LIBer.

CobOuparoue u pacceuBaomive JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHMe U ONTHYECKash cuja TOHKOW JuH3bL [locTpoenune uzo0pakeHUil B
coOuparomMx U pacceuBarolmMx JuH3ax. dopMmyna TOHKOW JIMH3bL. YBEIUYEHUE,
JABaeMOE€ JINH30M.

IIpenenbl NpUMEHUMOCTH F€OMETPUYECKON ONTHUKH.

BonnoBas ontuka. WMHrepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOAEHHS MAKCUMYMOB M MHHUMYMOB B HMHTEP(PEPEHIIMOHHOU
KapTHHE OT JIBYX CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuust cBera. JudpakimonHas pemeérka. YciaoBue HaOIOACHUS
[VIABHBIX ~MAkKCHMyMOB IIpUM [aJ€HHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIHMOHHYIO PEMIETKY.

[lonspusanus ceera.

TexHuueckue yCTpONCTBA W MPAKTHYECKOE MPUMEHEHHE: OYKH, JyIa,
doToanmapar, MPOEKIIMOHHBIA amnmapaT, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAS
onTHKa, TUPPAKIUOHHAS PEIIETKA, TOJISPOU.

Jlemoncmpayuu

[IpssMONMHEHOE pPACIpPOCTPAHEHUE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTrueckue npuodOpHI.

ITonHOE BHyTpeHHEE OTpakeHue. MoJenb CBETOBOIA.

HccnenoBanne cBOMCTB M300paKEHU B JTUH3AX.

Mopenn MUKpOCKOIIa, TEJIECKOA.

HaGmronenue nnrepdepeHnu caera.

HaGnronenue audpakiuu ceera.

Habmronenue aucnepcuu cBera.

[loyuyenue cnekTpa ¢ MOMOUIbIO TPU3MBI.

[Toyuenue crekTpa ¢ MOMOIIBI0 TUPAKIIMOHHON PEIETKH.

Habmronenue nosisipusaiu cBera.

Yuenuueckuu sxcnepumenm, rabopamopnvie pabomul



N3mepenue nokasaressi NpeioMJICHUsI CTEKIIa.
UccnenoBanue CBONCTB U300pakeHUM B JIMH3AX.
HaGmronenue qucnepcuu cBera.

Pazgea 6. OcHOBBI CIeIUAJILHON TEOPUH OTHOCHUTEIbHOCTH

I'panuipl  NPpUMEHMMOCTHM  KJIacCMueckom  mexaHuku.  [locTynars
CHEUHUAIBHOM TEOPUM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJSI CKOPOCTH
CBETa B BaKyyMe, IPUHIUIT OTHOCUTEIBLHOCTH DUHIITEIHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJIEHUE BPEMEHU U COKpalIECHUE
JUTUHBL.

DHeprusi U UMNYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsi3b MacChl C SHEPTUEH U UMITyJILCOM PENSATUBUCTCKON YaCTHUIIbI. DHEPrusi
MTOKOSI.

Pazgea 7. KBanToBasi pusnka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonsl. ®opmyna [Inanka cBs3u 3HEPTUU (OTOHA C €TO0 YACTOTOW. DHEPTHUS
U UMITYJIbC (POTOHA.

OtkpeiTe u uccnenoanue pororddexra. OnbiTel A. I'. CroneroBa. 3aKOHBI
doToaddexra. YpaBHenue DiiHmTerHa 11 poTodPdekra. «KpacHas rpanunar
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuueckue yCTpoONCTBA W MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTogaTUMK, CoTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢(deKT Ha yCTAaHOBKE C IIMHKOBOM TIACTHHOM.

HccnenoBanne 3akoHOB BHeMTHET0 GoTodddekra.

Ceeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUIO o -4acTHII.
[Lmanerapnas moxenbs aroma. Iloctymarsl bopa. M3nydenwe u TOIIONIEHUE
(GbOTOHOB MpU TEpexojie aToMa C OJHOTO YPOBHSI SHEPIHUM Ha Apyroil. Busl
cnekTpoB. CIIEKTp ypOBHEW SHEPTUU aTOMa BOJIOPO/IaA.

BonnoBelie cBoiicTBa yactuul. Bomnsl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
Ty aTu3M.

CrnoHTaHHOE U BBIHYXKJICHHOE U3JTyUCHHE.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Monens onsita Pezepdopaa.

OrnpeneneHre JUIMHBI BOJIHBI J1a3epa.

HaGnronenue muHeRYaThIX CIIEKTPOB U3TYYCHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, nabopamopHvie pabomuwl

Habntonenue nuHeiuaroro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, JIOKA3bIBAIOIINE CJI0XHOCTh CTpOeHHsS sapa. OTKpbITHE
pagmoaktuBHOCTH.  OmbiTel  Pesepdopma 1o ompedeneHuto  cocraBa
paguoakTuBHOrO wu3nyyeHusi. CoiictBa anbga-, Oera-, ramma-u3Iy4deHHUs.
BinusiHue pagnoakTHBHOCTY HA KUBbIE OPTaHU3MBI.

OTtkpeiTHe mpoTOHA U HeilTpona. HykimonHas moxens siapa ['elizenOepra—
NBanenko. 3apsan siapa. MaccoBoe uucio sapa. M30Tornsl.

Anbda-pacnaz. OJIEKTPOHHBIM M MO3UTPOHHBIM Oera-pacman. ['amma-
U3JlydyeHre. 3aKOH PaJuOaKTUBHOTO pacnajaa.

OHeprusi CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. [ledekT maccsl sapa.

Snepubie peakunu. /lenenve n cuHTE3 AAEP.

Snepusiit peaktop. Tepmosiaepusiii cuHTe3. [IpoOnemMbl U TEPCHEKTHUBBI
AIEPHON DHEPTETUKU. DKOJOTHUYECKNE ACTIEKTHI IAEPHON SJHEPTETUKH.

DneMeHTapHble YacTUilbl. OTKPBITHE TO3UTPOHA.

Meto b1 HAOIOJEHUS U PETUCTPAIIMU PJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaTbHBIC B3aUMOJICUCTBUSA. EqUHCTBO (pr3nueckoit KapTUHBI MUPA.

TexHuyeckne ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMepa
BuiibcoHa, siiepHblil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIINX YACTHII.

Yyenuueckuii osxcnepumenm, rabopamophule pabonvl

HccnenoBanue TpeKoB YacTHUll (110 TOTOBBIM (oTorpadusim).

Pasnen 8. DiieMeHTHI acCTPOHOMNHU M acTPOPU3NKH

OTanbl pa3BUTHUSL aCTPOHOMUU. [[puKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE
ACTPOHOMMUH.

Bug 3Bé3nnoro Heba. Co3Be3ausi, sipkue€ 3BE37bI, IJIAHETHI, UX BUJIUMOE
JIBIDKCHHE.

Comnneunas cucrema.

Counnne. ConHeuHasi akTMBHOCTh. McTounuk sHeprum ConHIa M 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTPaJIbHBIM Kilace —
CBETUMOCTBY». 3BE3JIbI TJIABHOM II0CIEHOBATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3]l TJIaBHOW MOCIEAOBATENIbHOCTU. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEJCTABICHUS O NMPOUCXOXKAECHUU U 3Boironnu CoiHia u
3BE3]1. DTANbl )KU3HU 3BE3I.

Muieunsiii ITyte — Hama ['amaktuka. Ilomoxenwe u aBuxkeHue CoiHIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ia. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PenMuKkTOBOE M3TydEeHHE.

Macmrabnas crpykrypa Beenennoit. MeraranakTuka.

Hepeménnple mpobdsieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN I ONpeieNICHUs MOJI0OKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31us CeBEpHOro MOJIyIIapys U IpKHUeE 3BE3/IBI.

HaGmronenus B treneckon Jlynsl, ianet, Mieudoro I1yTu.

O0o0marnee NOBTOpeHue

Ponb ¢usuku M acTpoOHOMUU B HKOHOMHUYECKOW, TEXHOIOTUYECKOMH,
COIIMAILHON M ATUYECKOH c(pepax NesaTeTbHOCTH YeJIOBeKa, POib U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAyYHOW KapTUHE MUPA, pOib (PU3HMUECKOI Teopuu
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3MYECKON KapTUHE MHUpa, MECTO
(u3nUecKoil KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUHN O MMPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenue xypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocymiecTBisercs ¢
YYETOM COJEPIKATEIbHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMHU MaTEMAaTHKH,
OMONOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemnole nouamusi, CBsI3aHHbIE C HW3YYEHHEM METOJIOB HAYYHOIO
NO3HAHUA: SIBJIEHWE, HAay4yHbIA (akT, runore3a, (pusnmyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CHUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPbl U UX IPOEKLIMM HAa OCH KOOPJMHAT, CIIOKEHHUE BEKTOPOB,
IPOU3BOJIHBIC D3JIEMEHTAPHBIX (QYHKIUH, NPU3HAKK MOJ00US TPEyTrOJbHUKOB,
ompeieleHue TIONAAH IIOCKUX GUTryp U 00bEMa Tell.

buonoeus: snextpuueckue SBIEHUS B KUMBOW MpuUpOJE, KoJieOaTelbHbIE
JIBUKECHUS B )KMBOM MPHUPOJIEC, ONITUUECKUE SIBICHUS B KUBOM MPUPOJIE, NEUCTBUE
paananyy Ha )KUBbIC OPraHU3MBL.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAIMUECKAsI CTPYKTypPa TBEPIBIX
TEI, MEXaHU3Mbl OOpa30BaHMS KPUCTATUIUYECKON PEIIETKH, CHEKTPAIbHBIN
aHaus.



l'eocpaghusa: MarHuTHBIE TIOJIFOCA 3€MJIM, 3aJIE)KH MAarHUTHBIX Py,
(oTOCHEMKA 3eMHON TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUI.

Texnonocus: JMHUM BJEKTPONEpeNad, TIEHEpaTop IEPEMEHHOrO0 TOKa,
ANEKTPOJIBUraTelb, WHAYKUMOHHAs I€4Yb, pajap, PaaUuONpUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBU-neuysb, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.

I[OCTI/DKGHI/IIO NOCTABJIEHHOH 1[€JIM BOCIIUTAHMSA IIKOJIbHUKOB 6y,ueT
CIoco0OCTBOBAThH PCUHICHUC CIICAYIOMIUX BOCIIUTATCIIBHBIX 3aaa4:

® YCTaHOBJICHHE JOBEPHUTEIHHBIX OTHOIICHUN MEXKIY YIUTEIEM U €0 YICHUKAMH,
CHOCOOCTBYIOIINX IMO3UTUBHOMY BOCHPHSITHIO YYAITUMHUCS TPEOOBAaHUN U MPOCKHO
YUHTENsI, PUBICUCHUIO WX BHUMaHUS K 00Cy)XIaeMoil Ha ypoke uHpopmaiuu,
aKTUBU3AINN 175 MO03HABaTEIbHOM NeSITENbHOCTH,
e TOOYXIEHUE IIKOJHPHUKOB COOJIOIaTh Ha YPOKE OOIICTPUHSATHIC HOPMBI
MOBEJICHHUS, TMpaBWiIa OOMICHUS CO CTApIIMMH (YYUTEISIMH) U CBEPCTHHKAMU
(ITKOJIPHUKAMM), TPUHIUIBI  Y4eOHOHW JUCHUIUIMHBI W CaMOOpTaHH3allvH,
® MPUBJICUCHNE BHUMAHUS IKOJIHHUKOB K IIEHHOCTHOMY aCIIeKTy W3y4dacMbIX Ha
ypoKax SIBIICHWM, opraHu3aius UX padOThl C MOJy4aeMOW Ha YpPOKE COLUAIBHO
3HaYUMO# uWHMOpMaIMel — WHHIIMHPOBAHHWE €€ OOCYXJICHUS, BBICKAa3bIBAHUS
YYaITUMHCS CBOETO MHEHHS TI0 €€ IMOBOJIY, BEIPAOOTKH CBOETrO K HEll OTHOIICHUS;
® HCIOJB30BAaHUE BOCIUTATEIBHBIX BO3MOXHOCTEH COACPKAaHUS yIeOHOTO
IpeaMETa yepe3 IEMOHCTPAINIO ASTSIM IMTPUMEPOB OTBETCTBEHHOTO, TPaXKTaHCKOTO
MOBEJICHUS, TIPOSBICHUS YEIIOBEKOIIOOMS M JOOPOCEPACUYHOCTH, uepe3 Imoadop
COOTBETCTBYIOIIUX TEKCTOB JUISI YTCHHS, 3aga4 JUIS PEIICHUs, MPOOISMHBIX
CUTYyalui U 00CyXKIeHUsI B Kjacce;
® T[PUMCHEHHE HAa YPOKE WHTEPAKTHBHBIX (OpM pabOThl  y4alIuxcs:
WHTEIJICKTYallbHBIX ~ WTP, CTUMYJIHPYIONIMX  ITO3HABATEIBHYI)  MOTHBAIHIO
IIKOJIbHUKOB; JTUIAKTUYECKOTO TeaTpa, IJIe IMOJIyYCHHBIE Ha ypoke 3HaHus 17
OOBITPBIBAIOTCSI B TEATPAIBHBIX IMOCTAHOBKAX; JUCKYCCHH, KOTOpBIC JAIOT
yYanMcsi BOBMOKHOCTh TIPHOOPECTH OMBIT BEICHUSI KOHCTPYKTHBHOTO JHAJIOTa;
TPYIIOBON paObOTHI WK pabOTHI B TTapax, KOTOPHIE ydaT MIKOJTBHIUKOB KOMaHTHOU
pabote U B3aMIMOJICHCTBHIO C JIPYTUMH NCThbMU;
® BKJIIOUCHHE B YPOK HIPOBBIX TMPOIEAYP, KOTOPHIE IOMOTAIOT TOICPKATh
MOTHBAIIMIO JIETCH K TOJYYCHHUIO 3HAHWH, HAJTKUBAHUIO ITO3UTHUBHBIX
MEXJITMYHOCTHBIX ~ OTHOIIGHWHA B  KJlacce, IOMOTAIOT  YCTAaHOBJICHHIO
100poKenaTeTbHOM aTMocdepbl BO BpeMs YpOKa;

® OpraHusanus H.IC(l)CTBa MOTHUBHUPOBAHHLIX WU 3PYAUPOBAHHLIX YYaIllUXCA HaJ HUX



HEYCIICBAIONMMHU  OJIHOKJIACCHUKaMH,  JAIONIer0  IIKOJbHUKAM  COIMAJIBHO
3HAYMUMBbIT OTIBIT COTPYIHUYECTBA u B3aMMHOMN MOMOIIIH;
® UHUIIUUPOBAHUE U TOJJIEPHKKA UCCIIENOBATEIBCKON NIEATEIHbHOCTU IIKOJILHUKOB
B paMKax peaju3allid UMHU WHIUBUIYAJIBbHBIX U TPYMNIOBBIX HCCIEI0BATEIBCKUX
MPOEKTOB, YTO JACT IIKOJbHUKAM BO3MOXXHOCTb TMPUOOPECTH  HABBIK
CaMOCTOSITEIIBHOTO PEIICHUS TEOPETUIECKOM MpoOIeMbl, HaBBIK TCHEPUPOBAHUS U
odopMIIeHHsT COOCTBEHHBIX HCH, HABBIK YBAKUTEIHLHOTO OTHOIICHUS K UYXKUM
uzaesM, ohOpMIICHHBIM B paboTax IPYTUX HCCIEI0BATENCH, HaBBIK MyOJIUYHOTO
BBICTYIICHUS TIepe]] ayIUTOpHUEH, apTyMCHTHPOBAaHWS W OTCTaWBaHHS CBOCH
TOYKH 3PEHUS;

e 3aHMMATENbHBIE YPOKU: YPOK - JI€JIOBasi UTPa, yPOK — MyTEIIECTBUE, YPOK
MacCTEP-KIIACC,yPOK-UCCIAEIOBaHUE U JIP.
e [[penmeTHbIC HEACTN
e JIHM 300pOBBS
e Henensa 6e30macHOCTH
e Henenst rpamoTHOCTH
e MeCsUHUKH U JIeKaAbl, TOCBIMIEHHBIC ITAMSITHBEIM M 3HAMEHATCIbHBIM JaTaM
e [ToaroroBka u 3anuTa UHAUBUIY ATBHBIX MPOCKTHBIX U UCCIEA0BATEIBCKUX
pabot
e DJIEKTUBHBIC IPEAMETHI U KypChl HA OCHOBAHUY MHIAWBUIYJIbHBIX 3aIIPOCOB
yYaluxcs

2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA YYEBHOI'O
NPEAMETA

OcBoenue ydeOHOTO TpenmeTra «Du3HMKa» HA YPOBHE CpPEIHETO OOIIEero
obOpa3zoBanus (0a30BbI YPOBEHB) MOJDKHO OOCCHEYHUTH JOCTHKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JlugHoCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTO npeameTa « Du3ukay JOJKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEM MO3UIIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACHIUPEHUE >XKU3HEHHOTO
OTIBITa U OTBITA JIEATEIBHOCTH B MPOIECCE peain3alliid OCHOBHBIX HampaBJIeHUN
BOCIIUTATEJIbHOW IESITEIbHOCTH, B TOM YHCII€ B YaCTH:



1) rpaaaHCcKOro BOCIMTAHMS:

c(hOPMUPOBAHHOCTD IPAKIAHCKOW MO3ULIMK 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'0 YWI€Ha POCCUHUCKOIr0 OOLIECTBA;

MPUHITHE  TPAJUIMOHHBIX  OOIIECYETOBEYECKUX TYMAHUCTUYECKUX U
JIEMOKPaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO JEATENBHOCTh B MHTEPECAX TPakAaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBI€HUHU B 00pa30BaTEIbHON OpraHu3ally;

YMEHHE B3aMMOJEHCTBOBATh C COIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
uX (QYHKIIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKOM IpaKJaHCKOI UIACHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCUICKHX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO MMOBEICHUS;

CHOCOOHOCTh OIIEHMBAaTh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE DPEIICHHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHbICE HOPMBI M LIEHHOCTH, B TOM YHUCIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHUE JINYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

4) 3cTETU4eCKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
MPUCYIIETo (PU3NYECKOI HAyKeE;

5) Tpy10BOro BOCIMTAHMSI:

WHTEpPEC K pa3IuuHbIM cdepam mpodhecCHOHATBHON IeATETLHOCTH, B TOM
YUCJIEe CBA3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEpIIaTh OCO3ZHAHHBIN BHIOOD
Oyny1ieil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHbL;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(GU3HMKY HA TPOTSKEHUU BCEU KU3HH;

6) 3K0JI0TrNYE€CKOr0 BOCIIMTAHUS

c(OPMUPOBAHHOCTh DKOJIOTMUECKONW KyJIbTYPhl, OCO3HAaHUE TJI0OATHLHOTO
XapaxkTepa dKOJIOTHYECKUX MPpoOieMm;

IJTAHUPOBAHKE U OCYIIECTBIICHUE JICVCTBUM B OKPYKAIOIIEH CPENC HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpEHHUE ONBITa JEATEIBHOCTH SKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE UMEIOLTUXCSI 3HAHUHN TI0 (PUBHKE;

7) LEeHHOCTH HAYYHOI'0 NTO3HAHMS:



Cc(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKH;

OCO3HaHUE LIEHHOCTH HAY4YHOW JESITEIIBHOCTH, TOTOBHOCTH B IIPOIECCE
U3ydyeHusd  (U3MKH  OCYIIECTBIATH  IMPOEKTHYID U HMCCIEIOBATEIbCKYIO
NEATENBbHOCTh MHANBHUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

IMo3HaBaTeIbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSI
basoBble Joruyeckue 1eMcTBus:

CaMOCTOSITEJIBHO  (OPMYJIMPOBaTh W aKTyalIM3UpOBaTh  MpoOieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONIpENeNsaTh IeTH MACATeNbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPHU HUX
JTOCTHKCHUS;

BBISIBIISITh  3aKOHOMEPHOCTH W TNPOTHUBOPEUUST B  paccCMaTpUBACMbBIX
(pU3HYECKUX SIBICHUSIX;

pa3pabarbIBaTh IUIAH PEUICHHS MPOOJIEMBI ¢ YYETOM aHAIHM3a MMEIOIIHXCS
MaTepUAIbHBIX 1 HEMATEePHATBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHBHI B JIEITEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YIIHTATOB
EJISIM, OLICHUBATh PUCKH MOCIICICTBUI e TEITLHOCTH;

KOODAMHUPOBaTh W  BBIIOJMHATH pPabOTy B  YCIOBHSX  pEabHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUSI,

pa3BUBATh KPEATHBHOE MBIILJICHUE IPU PEUICHUH KU3HEHHBIX TPOOIeM.

ba3oBble uccienoBarTegabCcKkie 1eUCTBUA:

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIIOYCBBIMH TIOHATHUSAMH U METOJaMHU
du3nyecKoil HayKu;

BJIQJICTh HABBIKAMH yUEOHO-MCCIICIOBATEIBCKONW M MTPOSKTHON JESTEILHOCTH
B 0071aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY MOHUCKY
METOJIOB PEIICHUs 33/1a4 (PU3NYECKOTo COJepIKaHMs, MPUMEHCHHUIO Pa3IUYHBIX
METOJIOB MTO3HAHUS;

BIAJIETh BUJAMHU JIEATCIBHOCTH TI0 TONYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpPIIPETAIMY, TNPEOOpPa30BaHUIO M MPUMEHEHUIO B Pa3IMYHBIX y4eOHBIX
CHUTYAIIHsSIX, B TOM YHCJIE TP CO3/IaHUU YUEOHBIX MPOCKTOB B 00JIACTH (DU3UKH;

BBISBIISITh TPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pEeUIeHHs, HaXOAWTh apTyMEHTHhI I J0Ka3aTelbCTBA
CBOUX YTBEPXKICHUH, 33]1aBaTh MapaMeTPbl K KPUTCPUH PEIICHHS

aHAJTM3UPOBaTh IOJyYEHHBIE B XOJ€ pEUICHUS 3aJaud Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JIOCTOBEPHOCTH, MMPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIOBHSIX;



CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHON
JESITeIbHOCTH, B TOM YHUCIIE TIPH N3YUCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA 1O (HU3MKE B MPAKTUYECKYI0O 001acTb
KHU3HEACITEIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTel;

BBIJIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXOABI M PEIICHNUS;

CTaBUTb NMPOOIEMBI U 337a4H, 10y CKAIOIINE aTbTEPHATUBHBIC PELICHMUS.

Pabora ¢ undopmanmeii:

BJa/I€Th HaBBIKAMH MOJIy4eHHs MH(GOpMaluu (PU3NUYECKOTO COJEpKaHUs U3
UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIATH IOUCK, aHAIU3,
CUCTEMATH3alUI0 W HMHTEPNpEeTalui0 HMHPOpMAIMU pa3IuyHbIX BUIO0B U (opm
MpPEICTaBICHHUS;

OILICHUBATh JOCTOBEPHOCTh UH(POPMAIIUH;

UCIIONIb30BaTh  CpeACTBAa  MH(GOPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTUBHBIX, KOMMYHHMKATUBHBIX U OpPraHU3alMOHHBIX
3aja4 ¢ coOdrojieHueM TpeOOBaHWU JSProHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypCOCOEpe EeHMs,, TMPAaBOBBIX M ITUYECKUX HOPM, HOPM
uH(OpMAIMOHHON 0€301aCHOCTH;

CO3/1aBaTh TEKCTHI (DPU3MUECKOTO COJEp)KaHUs B PasNUYHBIX (opmarax c
y4€TOM Ha3zHAueHUs MH(POPMAIUHU U LEIEBON ayAUTOPHUH, BHIOMpAsi ONTUMAIIbHYIO
(dbopMy mpeacTaBIeHUS ¥ BU3YyaTu3alliu.

KoMmMyHuUKaTHBHBbIE YyHUBEPCAJIbHBIE YUeOHbIE 1eiCTBUSA:

OCYIIECTBJIATh OOIIEHHME Ha ypokax (U3UKM U BO BHE-yPOUHOHU
JIEATEIILHOCTH,

pacrio3HaBaTh MPEANOCBUIKM  KOH(DIMKTHBIX CHUTyallud W CcMsAT4aTh
KOH(JTUKTBI;

Pa3BEPHYTO W JIOTUYHO H3JaraTh CBOK TOYKY 3pPE€HHUS C MCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M HUCIOJb30BaTh NMPEUMYILIECTBA KOMAaHIHOW W WHIWBUAYAIbHOU
paboTHI;

BEIOMPATh TEMATHKy W METOABI COBMECTHBIX NEUCTBHA C YYE€TOM OOIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOT0 WICHA KOJIJICKTHBA,;

NPUHUMATh [EJIM  COBMECTHOM  JIESITEIIbHOCTH, OPraHu30BbIBaTb U
KOOPJIMHUPOBATh JCHUCTBUA MO €€ IOCTHUKEHHIO: COCTAaBIISITh IUIAH JCHUCTBUU,
pacrpenensaTh poJid ¢ y4€TOM MHEHMH YYaCTHHUKOB, OOCYXHaTh PE3yJIbTaThl
COBMECTHOM pabOThI;

OLICHUBATh KAa4€CTBO CBOEr0 BKJI3Ja M KaXJOT0 y4YaCTHMKA KOMAaHJbl B
oO1Iunii pe3ynbTar 1Mo pazpadboTaHHBIM KPUTEPHUSIM;



npeajiaratTb HOBBIC IIPOCKTHI, ONCHWBATHL HJACK C IIO3MIOMU HOBH3HBLI,
OPUTMHAJIBHOCTH, Hp&lKTH‘I@CKOfI 3HA4YNMOCTH,

OCYHICCTBIIATE IIO3UTHBHOC CTPATCTHYCCKOC IIOBCACHUC B PA3JIMYHBIX
CUTyaluiax, NposBJIATb TBOPUYCCTBO U B006pa)KeHI/IC, OBITH HWHHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YYeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBIIATh MO3HABATEIbHYIO AESITEIBHOCTh B 00JIACTH
Gu3MKM W acCTPOHOMHH, BBISBIATH MPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHUS] PACUETHBIX M KaueCTBEHHBIX
3ajJa4, MJIaH BBIMOJIHEHUS MPAKTUIECKONW paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U NPEAIIOYTEHHI;

JIaBaTh OLIEHKY HOBBIM CUTYAaLIUSIM;

paCIIMPSTh paMKH Y4EOHOTO MPEMETA HAa OCHOBE JIMYHBIX MPEANOYTEHUN’;

Jenatb OCO3HAHHBIM BBIOOp, aprymMeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JpyAULUMU B 001acTu
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIBHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTh KOPPEKTHUBBI B AEATEIbHOCTD,
OIICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJIeTh  HaBbIKAMU  [IO3HABAaTEJIIbHOW  peQUIeKCMM  KaK  OCO3HaHMS
COBEpILAEMbIX JIEUCTBUI M MBICIUTENBHBIX MPOLIECCOB, WX pE3yJbTaTOB U
OCHOBAaHUI;

UCIOJIb30BaTh MPUEMBI PEUICKCUU ISl OLICHKU CUTYyallu, BbIOOpa BEPHOTO
peLIeHus;

YMETh OLEHHWBATh PHUCKUM W CBOEBPEMEHHO NPHUHHUMATH PEIIEHUS MO HX
CHUKEHHIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYrMX I[pPU AaHAIHU3E€ PE3yJIbTaTOB
NEATEIbHOCTH;

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYruX I[pU aHAJIU3€ PE3yJIbTaTOB
NEeATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIHOKH.

B mpouecce NOCTMXKEHMS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHSI MPOrPAMMBI
no ¢Qusuke IS YPOBHA CpeAHEero oodiiero oOpa3oBaHUS Y OOydarolmuxcs
COBEPILIEHCTBYETCS AMOLMOHAIbHBIN MHTEJUIEKT, MpeAnoIararonmii
c(hOpMUPOBAHHOCTb:



CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh IIOHUMAaTh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIMPABJICHUS Pa3BUTHUSI COOCTBEHHOMN 3MOLIMOHANIBHOU C(EpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOPETyJIMPOBAHUS, BKIIIOYAIOLIETO CaMOKOHTPOJIb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHUE, CIIOCOOHOCTh aIanTHPOBAaTHCSI K
SMOIMOHATILHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMM, BKIIOYAOLICH CTPEMIICHUE K JOCTHUKECHUIO LIEIU U
yClexy, ONTHUMH3M, WHUIMATUBHOCTb, YMEHHE JIECHCTBOBaTh HCXOJd M3 CBOUX
BO3MOKHOCTEH;

SMIIATHUH, BKIFOYAIONMIEH CIIOCOOHOCTH MOHMMATHh YMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YUYUTBIBaTb €ro TMpU OCYIIECTBICHUU OOIIECHUS, CIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

COIMAJIPHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C APYTUMH JIIOABMU, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peniaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIbTATbBI

K konmy obyuenus B 10 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00yHAIOIIUXCS Y MEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpPA, B PA3BUTUUA COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOUN AEATEIbHOCTHU JTIOAEH;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHUS W3YUYCHHbIX (U3MUECKUX MOJIENeH:
MaTepuaibHas TOYKa, MHepLUaIbHas CUCTeMa OTcuéra, abCOTIOTHO TBEPIOE TEIIO,
UJICAUTBHBIN Ta3, MOJIENIM CTPOECHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUIECKUH 3aps]l IPU PEIICHUH (PU3NUECKHX 33]1a4;

pacrio3HaBaTh (PU3UYECKUE SBJICHUS (MPOLECCH) U OOBSICHATh X HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISPHO-KMHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U
JJIEKTPOJAUHAMMUKU:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  IPSIMOJIMHEHUHOE
JIBUKEHUE, CBOOOJHOE TMaJieHue TeJ, ABUKEHUE IO OKPYKHOCTH, HWHEPIHUS,
B3auMojielicTBue Tei, auddy3us, OpOYHOBCKOE NBIKCHHE, CTPOCHUE JKUKOCTEH
U TBEPJBIX TEN, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBaHUU (OXJIAXKIECHUH ), TEIIOBOE
paBHOBECHE, HCHAPCHHUE, KOHJCHCAUMS, IUIABICHUE, KPUCTAIIM3ALUs, KUIICHUE,
BJIAJXHOCTb BO3/1yXa, MOBBIIICHNUE JABJICHUS Ia3a IPU €r0 HarpeBaHUU B 3aKPHITOM
cocyZie, CBf3b MEXIY IlapaMeTpaMHM COCTOSIHMS ras3a B M30Ipolieccax,
BJIEKTpU3ALMA TEJ, B3AUMOJICHCTBUE 3aPsI0B;

OMHCHIBATh MEXAHUYECKOE JIBIXKCHHE, HCTIONb3ysl (PU3NYECKHEe BEITUYUHBI:
KOOpJIMHATa, MyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHa,
VMIIYJIbC T€JIa, KNHETUYECKasl dHEPIusi, NMOTCHUUAIbHASI DHEPIUs, MEXaHUUYECKas
paboTa, MexXaHWYECKass MOIIHOCTh;, MPH ONHUCAHUM TPABWIHLHO TPaKTOBATh



(bU3MYECKUil CMBICT HCIOJB3YEMBIX BEIMYWH, WX OOO3HAYCHUS W CIWHUIIHI,
HaxOJuTh (HOPMYJIbL, CBS3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIIUUUHY C JAPYTUMU
BEJIMYMHAMMU;

ONKCHIBATh M3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SIBICHUA,
UCTIONIb3ysl (pU3MYecKue BEIMYWHBL: JaBJICHUE Ta3a, TeMIleparypa, CpemHss
KMHETHYECKAsT SHEPIUs XaOTUUECKOTO JIBUKECHUSI MOJIEKYJ, CPEAHEKBAIpAaTUYHAS
CKOpPOCTb MOJIEKYJI, KOJUYECTBO TEIJIOThI, BHYTPEHHSISI JHEprusi, pabora rasa,
KOO PUITUEHT TMOJE3HOTO JCHCTBUS TEIUIOBOTO JBHUTAaTessl; MPH OMUCAHUU
NPaBWIbHO TPaKTOBaTh (PU3WYECKUIl CMBICH HCHOJb3YyEMbIX BEJIMYUH, HUX
0003HaUYCHUS W EIUHUIIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIONIUE JTAHHYIO
(bU3UYECKYIO BEJTMYMHY C IPYTUMHU BEJIMYHMHAM;

OTIMCBHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U JJIEKTPUUECKUE
SBJICHHS (TIPOTIECCHI), UCTIONB3YST (DU3MUECKHE BEITUYMHBI: AICKTPUUECKUHN 3apsi,
AJIEKTPUUYECKOE T0JIE, HANPSHKEHHOCTD OIS, TOTEHUIHAN, PA3HOCTh MOTEHIIUAIOB,;
Py ONMHMCAHWM TPABUJIHHO TPAKTOBATh (DU3HUECKHH CMBICI HCIIOIh3YyEMbIX
BEIMYMH, MUX OO0O3HAUYECHMsS] M EJMHHUIIBI; YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIIME
JTaHHYI0 (U3UYECKYIO BETUYUHY C APYTHUMH BEIMYMHAMU;

aHATM3UPOBATh (PU3UYECKHUE TPOILIECChl U SBJICHUSA, UCIOIb3Ys (PU3MUECKUE
3aKOHBI U MPUHIMIIBL 3aKOH BceMupHOTO TsroTteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHWYECKOW DHHEPruH, 3aKOH COXPAHEHUs WMITYJIbCa,
IIPUHLUIT CYHEPIIO3UIMHA CWJI, IPUHIMII PABHOIPABUS HWHEPUUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHMSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW HEPrUU TEIUIOBOTO JIBMXKEHUSI MOJIEKYJT C
aOCONIOTHON TeMIepaTypou, MepBhId 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPAHCHUS
AJIEKTPUYECKOTO 3apsifa, 3akoH Kynona, mpu »>TOM paznuyarh CIOBECHYIO
(bOpMyITHUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIpAXEHUE U YCIOBUS (TPaHMUIIbI,
00J1acTH) NPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TPHUHIIMIBI JEHCTBUS MAalllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCIOBHS MX O€30MacHOTO WCIOJB30BAHUS B
MIOBCEIHEBHOM KU3HU;

BBIMIOJIHATh AKCIEPUMEHTHI MO UCCIEAOBaHUIO (PU3NUECKUX SIBICHUU W
IPOLIECCOB C HCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX HW3MEPEHUMN, MPU HTOM
dbopmynupoBath MpodiieMy/3aadyy M TUIOTE3y Y4eOHOro SKCIEpUMEHTA,
coOupaTh YCTAHOBKY M3 TNPEIJIOKEHHOTO OO0OpY/IOBaHMS, MPOBOAUTH OIBIT U
(bopMyITUPOBATH BHIBO/IBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH, TPU
TOM BBIOMpaTh ONTUMAJIbHBIA CIHOCOO M3MEPEHUsT W HCIOIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;



UCCIIEIOBaTh  3aBUCHUMOCTH  MEXAy  (U3NYECKUMHU  BEIMYUHAMHU  C
HCIIOJIb30BAaHUEM MPSIMBIX W3MEPEHUH, NMPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(uKcupoBaTh pe3yNbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYUH B
BUJIE TAOJIUIl U TPAQUKOB, AETATh BEIBOJBI IO PE3yIbTaTaM UCCIIECIOBAHUS;

coOnroaaTh npaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU UCCIEIOBAHUNA B
paMKax y4eOHOro »SKCHEpPUMEHTa, Yy4eOHO-UCCIEeN0BAaTENbCKOM W MPOEKTHOU
JESATENBHOCTH C MCHOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1a0OPATOPHOTO
000pyI0BaHUS,

pemaTth pacu€THbIe 3aJa4ud C SBHO 3aJlaHHOW (DU3UYECKOW MOJIENbIO,
UCTOJB3YS (pU3nueckue 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHaJlM3a YCIOBHS 3a7aun
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUYECKHE BEIIMUYMHBI U (HOPMYIIBI,
HEoOXoauMble NIl €€ pelIeHUs, NMPOBOJIUTH Pacu€Tbl U OLICHUBATH PEAIBHOCTH
MOJIy4YeHHOTO 3HAYCHUS (PU3NUECKON BEINYUHBL;

pelarb Ka4eCTBEHHBIE 3aJa4M: BBICTPAUBATh JOTHYECKU HEIPOTUBOPEUMBYIO
LEMOYKY PACCYKJIEHUH C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(u3nyeckue sBIECHUS;

UCIOJIB30BaTh  MPU  pPEIIEHUH  y4eOHBIX  3aJady  COBPEMEHHBIE
MH()OpPMALIMOHHBIE TEXHOJIIOTUM JUISI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U TPEJICTaBICHUs y4eOHOW U HAyYHO-TOMYJIIpHONW MH(pOpMaly, TOIYyYEHHON U3
Pa3IUYHBIX UCTOYHHUKOB, KPUTHYECKH AHAJIU3UPOBATH MOJIy4aeMyt0 HH()OPMALHIO;

IPUBOJIUTH MPUMEPHI BKJIa1a POCCUMCKHX U 3apyOekHbIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0o MHUpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOM >KU3HU
uisi o0ecrieyeHus: 0€30MacHOCTH NpU OOpallleHuU ¢ MpUOOpaMHU U TEXHUYECKUMHU
yCTPOMCTBaMHU, JUISI COXPAHEHUS 3/10pPOBbsI U COOJIIOIEHUSI HOPM 3KOJIOTHYECKOTO
IOBEJICHUA B OKPYKAIOUIEH CpeEE;

paboTaTh B TIpyIIE C BHIIOJHEHUEM pAa3JIMYHbIX COLUAIBHBIX pOJEH,
IUIAHUPOBATh pPabOTy TPYMIbL, pPALMOHAIBHO pacHpenensTh OO0S3aHHOCTH U
IUIAaHUPOBATH ACSATEIBHOCTh B HECTAHAAPTHBIX CUTYaLMsX, aICKBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYIMIIbI B PEIICHUE PACCMATPUBAEMOM NPOOIEMBL

K konmy oOyuenuss B 11 kiacce npeaMeTHbIe pe3ynbTaThl Ha 0a3oBOM
YPOBHE JIOJIKHBI OTpaxaTb C(pOPMUPOBAHHOCTh y 00YyUarOIIMXCS Y MEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (POPMHPOBAHUU
COBPEMEHHOM HAy4yHON KapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTHW, B TNPAKTUYECKOW NEITENBHOCTH JIFOAEH, LENOCTHOCTh M E€IUHCTBO
dbu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN AJEKTPUUECKUN 3apsl, JIyd CBETA, TOUYECYHBIM UCTOYHUK CBETA, sACpHAas



MOJIENTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO spa TMpH PEIIeHUH (PU3UIECKUX
3aay;

pacrno3HaBaTh (pU3MYECKUE SIBICHUS (TPOIECCHI) U OOBICHATh UX Ha OCHOBE
3aKOHOB JJIEKTPOJIMHAMHUKN W KBAaHTOBOW (DM3MKHU: DJIEKTpUUIECKAss TPOBOIUMOCTD,
TEIMJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICWCTBUs TOKA, B3aUMOJCHCTBUE
MarHuTOB, OJJICKTPOMAarHUTHAas WHIYKIWS, JEHCTBUEC MArHUTHOTO TIOJNS Ha
MPOBOJHUK C TOKOM U JBIDKYIIMKCS 3apsl, DJICKTPOMAarHUTHBIE KOJICOAHUS H
BOJIHBI, TIPSIMOJIMHEWHOE PACIPOCTPAHCHHE CBETA, OTPAKECHUE, MPEIOMIICHHUE,
uHTephepeHIus, audpaknous W TOJIpU3alus CBETa, JUCIEPCUS CBETa,
doTosnekTprudueckuii 3¢dexT (hoTodrddeKT), CBETOBOE MTaBICHUE, BOSHUKHOBCHUE
JUHEHYATOr0 CIEKTpa aroMa BOJOPOJAa, CCTECTBEHHAs W HMCKYyCCTBEHHAas
PaMOaKTUBHOCTb;

OTKCHIBATh W3YYEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MATHUTHBIC,
ONTHYECKHEe,  DIEKTPUYECKYl0  MPOBOAMMOCTh  Pa3IWYHBIX  Cpela) H
AJICKTPOMArHUTHBIC SBJICHHS (IIPOIIECCHI), MCHONB3ys (DU3NYECKUE BEIUYUHBIL:
AIEKTPUYECKUIN 3apsy, CIa TOKa, SJEKTPHUECKOE HANpPsDKEHUE, DIIEKTPUICCKOE
COTIPOTHBIICHUE, PA3HOCTh MOTEHIINATIOB, AJICKTPOABIDKYIIAs chila, paboTa TOKa,
WHIYKIWAS MarHUTHOTO TOJs, cuia Ammepa, cuia JlopeHiia, WHIYKTUBHOCTH
KaTyIIKA, YHEPrUsl JJIEKTPUYECKOTO M MArHUTHOTO IMOJICH, MEepUOj] U 4YacToTa
KoJiecOaHu B KoJie0aTeTbHOM KOHTYpe, 3apsjl M Cuja ToKa B Mpolecce
TapMOHUYECKHX JJIEKTPOMArHUTHBIX KoJieOaHUM, (OKyCHOE pacCTOsiHUE U
OTNITHUYECKasl CWJIa JIMH3bI, TIPU OMHCAHWUHU TPABUILHO TPAKTOBaTh (HU3MUCCKHUI
CMBICIT HCIIONB3YEMBIX BEIWYMH, WX OOO3HAYEHUS W CIUHMIILI, YKa3bIBaTh
dbopMymbl, CBA3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIUYUHY C JAPYyTHMH
BEITUINHAMU;

OTHCHIBATh M3yYCHHBIC KBAHTOBBIE SBJICHUS U TMPOIECCHI, HCIOIb3Ys
(du3nUecKre BEIMYHMHBI CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETA, YHEPTHUS U UMITYJIhC (DOTOHA, TIEPHUOJ] TIOTY paciaia, YHEPTHsl CBA3H
aTOMHBIX S7€P, TPHU OINMWCAHWU TPABUIBHO TPAKTOBaTh (DU3UYECKUNA CMBICIT
UCTIONIb3YEMBIX BEIWYHMH, WX O0O3HAUCHWS WM EAWHHUIIBI, YKa3biBaTh (HOPMYJIBL,
CBSI3BIBAIONINE JAaHHYI0 (U3WYECKYI0 BEIMYWHY C JAPYTHMH BEIWYHWHAMH,
BBIUMCIIATH 3HAUCHUE (DU3MUECKON BEIIMINHBL;

aHATM3UPOBATh (PU3UYECKHE MPOIECCHl U SBJICHUS, HUCIONB3Ys (QU3NUCCKUE
3aKOHBI M MPUHIHAIEL: 3ak0H OMa, 3aKOHBI TIOCIEAOBATEIFHOTO U MapajuieIbHOTO
COCIMHEHMS TPOBOJHUKOB, 3aKkoH Jlxoyns—JleHIa, 3aKOH 3JIE€KTPOMArHUTHOU
WHIYKIAW, 3aKOH TIPSIMOJIMHEHHOTO PacIpOCTpaHEHUSI CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETAa, ypaBHEHHE OiHINTeHHA it (oTodPdekTa,
3aKOH COXpaHEHUs HHEPryHu, 3aKOH COXPAHCHHS UMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS MAacCOBOTO YHCIIA, MOCTYJAThl bopa,



3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3IMyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MAaTeMaTH4YeCKO€ BBIpAKEHUE W YCJIOBUSA (TpaHUIIbI, OOJIACTH)
IPUMEHUMOCTH;

ONPEACNATh HAMPABJICHUE BEKTOPA WHAYKIIMK MarHUTHOTO TOJISI IPOBOIHUKA
C TOKOM, cuiibl AMmriepa u cuibl JIopeHua;

CTPOUTH W OMNKCHIBATH H300paKEHUE, CO3/1ABAEMOE ILIOCKAM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHSTh OKCIIEPUMEHTHI TI0 HCCIENOBAHUIO (PU3NYECKUX SIBICHUM WU
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHUH: MPU ATOM
dopmynupoBath mpobiieMy/3amadyy H TUNOTE3y Y4eOHOTO OKCIEpHMEHTA,
coOHUparh YCTAaHOBKY W3 NPEIJIOKEHHOTO 000pYyAO0BaHHUS, MPOBOAUTH OIBIT U
(bopMyUpPOBaTh BHIBOIbI;

OCYIIECTBISATh MPSIMbIC U KOCBEHHBIC U3MEPECHHS (PU3NIECKUX BEIIMYHH, TIPH
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsT W HUCIOJIb30BaThb HM3BECTHBIC
METO/IbI OLICHKH ITOTPEIIHOCTEN U3MEPEHNM;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIHOJb30BAHHEM
OpSMBIX HM3MEPEHUIl: MpU STOM KOHCTPYMpPOBATh YCTAHOBKY, (PHUKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BHUJE TAOIUIl U
rpaduKoB, JeaTh BHIBOJBI [0 pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOJiroaTh MpaBuia 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIEAOBAHUM B
paMKax y4eOHOrO OKCIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON W IMPOEKTHOU
JESATENBbHOCTH C MCHOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1a00OPATOPHOTO
000py0BaHUS,

pemarb pacuéTHhIE 3a7adud C SIBHO 3aJaHHON (U3MYECKOW MOJIETbIO,
UCIOJIBb3Ys (PU3NUECKUE 3aKOHBI ¥ TIPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIIMYMHBI U (HOPMYIIBI,
HEOOXOoIUMbIE IS €€ pEIIeHUs, MPOBOJIUTH PAcuE€Thl U OILICHUBATh PEATHHOCTH
MOJIy4YEHHOTO 3HAYeHUS (PU3UUECKON BEJTMYUHBI,

peliaTh Ka4eCTBEHHBIE 3aJ]a4M: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY pAacCyKJIEHUM C OMOpOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M
busnuecKue SBICHUS;

UCIOJIb30BaTh ~ NpU  pEIIEHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(OPMAIMOHHBIE TEXHOJOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALNN
Y MPEACTABICHUS Y4eOHOW M HAYYHO-TIOIMYJISIpHOM MH(OpMAaIUuK, TOJYy4YEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOJIy4aeMyto HH(OPMAIHIO;

OOBSICHATh TMPUHIMIBI JEUCTBUS MAalllMH, TNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyarh yCIOBHs UX 0€30MaCHOTO MCMOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;



MIPUBOJIUTH PUMEPHI BKJIa/Ia POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHUE
TE€XHUKHU U TEXHOJIOTUH;

UCIIOJIL30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Jutsi o0ecriedeHus: 6€30MacCHOCTH NPU OOpaIeHUur ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOUCTBAMH, ISl COXPAHEHUS 370POBbSl U COOIIOJICHUSI HOPM JKOJIOTHYECKOTO
MIOBE/ICHUS B OKPY KAIOLIEH CPEE;

paboTarh B TpYyMIle C BHINIOJHEHUEM PAa3IUYHBIX COLMAIBHBIX POJIEH,
IJIaHUPOBaTh PpabOTy TPYIIbL, palMOHATIBHO pachpeieisaTh O00sS3aHHOCTU W
IJIAHUPOBATh AECSATEILHOCTh B HECTAHAAPTHBIX CUTYalMSIX, aJ€KBATHO OLCHUBATh
BKJIQJ] KQXKJIOTO M3 YYaCTHUKOB T'PYIINBI B PEIIEHHUE paccMaTpuBaeMoi poOJIeMBbl.



3. TEMATUYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB, OTBOI[I/IMI)IZ(
HA OCBOEHHME KAXKJOW TEMbI YYEBHOI'O IPEJIMETA U BO3MOHOCTH MCIIOJIB30BAHHUS 110 DTOM
TEME JIEKTPOHHBIX (HU®POBbIX) OBPA3OBATEJIBHBIX PECYPCOB

10 KJTACC
KoanuecTBo yacos DJIEKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m Kourpoabusie | IIpakTuyeckue
MPOrpaMMBblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Paszpen 1. DUZUKA U METO/JbI HAYYHOI'O IO3HAHUSA
1.1 ®u3KMKa U METOJIbl HAYYHOT'O MO3HAHUS 2 bubmorexa OK
' AAbLHaY https://m.edsoo.ru/7f41bf72
Uroro no paznemny 2
Pasznen 2. MEXAHUKA
Bubmnotexa IJOK
2.1 K 5
HHEMATHIA https://m.edsoo.ru/7f41b172
bu6nmunorexa [IOK
2.2
Huraniica ! https://m.edsoo.ru/7f41b{72
bubnnoreka [IOK
2. 1 1
3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 hitps://m.cdsoo.rw/7f4 172
Uroro no pazaemny 18
Paszpnen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmnorexa IIOK
. 10 1
32 OCHORB TepMO HHAMIKII https://m.edsoo.ru/7f41bf72



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

13 ArperaTHble COCTOSIHHS BEIICCTBA. 5 bubnmnoreka [JOK
' @da30BbIe MEPEXObI https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 24
Paznen 4. JIEKTPOAUHAMUKA
bubmnotexa IIOK
. 1 1
4.1 DEKTPOCTATHKA 0 https://m.edsoo.ru/7f41b{72
49 ITocTostHHBIN neKTpUYeCKUN TOK. Toku B 12 bu6nnoreka [IOK
' pa3IUYHBIX cpelax https://m.edsoo.ru/7f41b£72
Hroro no pasnenry 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KIIACC
KonuuyecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undpoBbie
Ne n/mm P Kontpoabusie | IlpakTuyeckue (tucbp )
NMporpamMMmsl Bcero o0pa3oBaTe/ibHbIE
padoTHhI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMHUKA
11 MarnuTtHoe moJie. JIeKTpOMarHuTHast 1 1 3 bubnuoreka [IOK
) UH Y KIHs https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4ecKHe 1 JIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoeOaHus https://m.edsoo.ru/7f41c¢97¢



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

27 MexaHUYeCKHE U AICKTPOMAarHUTHBIC 5 bu6nuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bubnuorexa [IOK
2.3 (0] 10
frraKa https://m.edsoo.ru/7f41¢97¢
Hroro no pasaeiy 24

Pa3nen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

OcCHOBBI crIeIIMAIBHON TEOPUH

but6mmoreka [JOK

3.1 4
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c¢97¢
Uroro no pazgeny 4
Pa3zgea 4. KBAHTOBAS ®PU3UKA
. bubnuorexa [JOK
4.1 DeMeHThl KBAHTOBOI ONTUKU 6 hitps://m.cdsoo.rw/7f41 c97c
bu6nuorexa [JOK
4.2 C 4
TpoeHHe aToma https://m.edsoo.ru/7141c¢97¢
but6morexa [IOK
4.3 A 5
TOMHOE A1PO https://m.edsoo.ru/7f41c¢97¢
Hroro no pasaeiy 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOOPU3UKHU

5.1 DeMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 bubnnorexa LIOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 7
Pa3ngesa 6. OBOBIIAIOIIEE IIOBTOPEHHUE
6.1 O6o0maro1iee TOBTOPEHHE 4 ngi;;fg;ggﬁﬂlcgh
Uroro no pazgeny 4



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

10 KJIACC
KosnuecTBo yacos DJIEKTPOHHbIE

Ne Hara nupposbie
Tema ypoka Kontpoabnbie | IlpakTuyeckue

n/n Bceero u3yuyeHusi | oOpasoBaTejbHbIE

padoThI padoThI
pecypcbl
®duznka — HayKa O IPUPOJIE.
| Ha o e Z of f 1 bu6nmunorexa [IOK
YHBIE METOIbI TO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2

OKPY’KaroUIEro Mupa
Poinb 1 MecTo ¢u3uku B

) (dbopMHpPOBaHUH COBPEMEHHOM 1 bubnmnoreka [JOK
HAy4YHOUN KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
NPAKTUYECKOH JESITEILHOCTH JII0IeH
MexaHn4ecKkoe JIBHKEHUE.

3 OTHOCHUTENLHOCTh MEXaHHIECKOT'O | Bbubmnotexa IJOK
neuxkeHus. [lepemenenne, CkOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpPHOE IPAMOJIMHETHOE 1 bubnunoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTTMHEWNHOE 1 bubnmnoreka [JOK
JIBHOKECHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoHOE MaieHne. Y CKopeHue 1 bubnuorexa [HOK
CBOOOHOTO MMa/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BUXEHUE.

7 I CHIE MATEDHATLHOMN To o | bubnuoreka [JOK

BIDKCHHE MaTePUATIbHON TOYKH T
P https://m.edsoo.ru/ff0c3ada
OKPY>XHOCTH
8 [TpuHuun oTHocuTenbHOCTH ["anumnes. 1 bubmnorexa IIOK



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

WuepuuanbHble CUCTEMBI OTCUETA.
IlepBbiii 3ak0H HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunuun

9 CyIepno3uuuu cui. Bropoi 3aKoH Bubamorexa LOK
. https://m.edsoo.ru/ff0c3be8
HeroTOHa U151 MaTepUallbHOM TOUKU

10 Tpetnii 3akoH HproTOHA 1151 bubnmnoreka [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHpHOro TsaroreHus. Cuina

11 TshkecTd. [lepBasg kocMuueckas bubmmorexa OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tea https://m.edsoo.ru/ff0c3el 8
Cwita tpenus. KoadpunneHnrt tpenus.

13 Cuia ::I(jnpomBneg)p(Il; npu )IB;l:KeHI/H/I bubmnorexa [IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUAKOCTH WIH ra3e
[TocTynaTtenbHOE U BpalaTeabHOE

14 JBIDKEHHE a0COIOTHO TBEPAOrO Tea. bubnuorexa HOK
MowmeHT cuitbl. [Ineqo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
MMiynec MmaTepuanibHON TOUYKH,

15 CHCTEMBbI MAaTEPHUAIbHBIX TOYEK. bubnmnoreka [JOK
WMty nec cuibl. 3aKOH COXPAHEHUS https://m.edsoo.ru/ff0c43d6
uMIyJibca. PeakTUBHOE BUKEHUE
PaboTa 1 MOIITHOCTH CUJIBI.

16 Kunetnueckas sHeprusi MaTepuagibHON bubnmnoreka [JOK
To4ykH. Teopema 00 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 IToTeHumanpHas sHEPTUS. bubnmnoreka [IOK



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

[ToreHnuanpHast SHEPTrHs yIpyro
ne(OpMUPOBAHHON NPy KUHBI.
[ToTeHnmanpHas SHEPTHS TeNa BOTU3U
MOBEPXHOCTH 3E€MJIN

https://m.edsoo.ru/ff0c461a

18

[ToTeHnManpHBIE U HEMOTEHIUAIBHBIE
cuibl. CBs3b pabOTHI
HEMOTEHLUAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON 3HEPTUU CUCTEMBI TEJI.
3aKOH COXpaHEHHs] MEXaHUYECKOU
SHEpPruu

bubmnotexa IIOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas paboTa
«HccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHCHHEM MEXaHMYECKOW SHEPTUU
Tella Ha MPUMEPE PaCTSHKCHUS
PE3UHOBOTO KIyTa»

20

KonTponbHas pabora no teme
«Kunematuka. Jlunamuka. 3aKoHbI
COXpaHCHHSI B MEXaHUKE)

Bbubmnotexa IJOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-
KWHETHYECKOW Teopun. bpoyHOBCKOE
newkenne. Juddysus

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKECHHUS U
B3aUMOJICHCTBUSA YaCTHL] BELIECTBA.
Monenu cTpoeHUs ra30B, )KUIAKOCTEH
Y TBEPJBIX TEIl

23

Macca mousekyn. KonnuectBo
BemiecTBa. [locrosiHHas ABoraipo

24

Tennosoe paBHOBecue. TemnepaTtypa
u e€ uzMmepenue. lllkana remneparyp



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

Lenbcus

HNneanpueiii raz B MKT. OcHoBHOE bubmunotexa IJOK
25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AGcomoTHas TeMIiepaTypa Kak Mmepa
26 CpellHEe KNHETUYECKOW SHEPTUn bubnuorexka HOK
JBUKEHHUSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH JlanpToHA. ['a30BBIC 3aKOHBI
Jlaboparopnas paboTa
)3 «HccnenoBanue 3aBUCUMOCTH MEXAY
napaMeTpamMu COCTOSTHUS
Pa3peKEHHOTO ra3a
29 M3onponeccel B MA€AIBHOM I'a3e U UX bubnmnoreka LIOK
rpaguueckoe npecTaBieHUue https://m.edsoo.ru/ff0c570e
BryTpenHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
30 crocoObI e€ n3meHnenus. Koanuecto bubmmoreka [IOK
TEIUIOTHI ¥ paboTa. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOI'O HUEaTLHOTO
rasa
31 Buns! reronepenaun bubmmorexa OK
https://m.edsoo.ru/ff0c5¢36
VaenbHas TEMI0EMKOCTh BELIECTBA.
32 KonudecTBo TenaoTsl mpu bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepeaaye. AauabaTHbIA Mpoiecc
13 IlepBblil 3aKOH TEPMOJAMHAMUKH U €r0 bubnmnoreka LIOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0cSefc
34 HeobpaTumocTs mpo1ieccoB B bubnuorexa HOK



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

npupoje. Bropoi 3akoH
TEPMOJIMHAMUKHI

https://m.edsoo.ru/ff0c6230

[Tpunuun gevicteus n KI1J[ ternoBoit

Bubmnotexa IJOK

39 MaITUHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KITJ{
37 OKonorudyeckue npooaemMsl
TEIJIOIHEPTeTUKHI
13 O6o0maromuii ypok « MosieKysipHas bubnuoreka [JOK
¢usnka. OCHOBBI TEPMOJMHAMUKI) https://m.edsoo.ru/ff0c6938
KonTponbHas pabora no teme
39 «MounekynspHas ¢puznuka. OCHOBBI bubmmorexa OK
https://m.edsoo.ru/ff0c6a50
TEPMOJAMHAMUKI
40 [TapooOpa3oBaHue U KOHIEHCAIH. bubnmnoreka [JOK
Hcnapenue u kunenune https://m.edsoo.ru/ff0c63b6
AOcCom0THAS U OTHOCHUTEIbHAS
41 BJIAXKHOCTh BO31yXxa. HachleHHbIH bubmaorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnuueckue u
47 amop(dHbIe Tena. AHU30TPOIHS bubnmnoreka [IOK
CBOMCTB KpucTaIioB. Kuakue https://m.edsoo.ru/ff0c6510
kpuctaibl. CoBpeMEeHHbIE MaTEPHUAIIbI
[InaBneHue n KpUCTAIIN3ALHSL.
43 VYnenbHas TCHJ'II())Ta nnaBneEHa. bubamorexa LIOK
https://m.edsoo.ru/ff0c6708
CyOnumanus
bubnuoreka [JOK
44 YpaBHEHHE TEIIOBOTO OajlaHca hitps://m.odsoo.ru/f0c6820
45 DnekTpu3anus Tei. DIeKTPUIECKU I bubnuorexa [JOK
3apsa. [IBa BUIa 3JEKTPUUECKHUX https://m.edsoo.ru/ff0c6bec



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

3apsJIoB

HpOBOI[HI/IKI/I, JUDJICKTPHUKHU U

46 MMOJAYIPOBOIHUKH. 3aKOH COXPaHEHUS bubmorexa OK
YHPOBOA ) p https://m.edsoo.ru/ff0c6bcc
AIIEKTPUUECKOTO 3apsiaa
B3aumopeiictBue 3apsiioB. 3aKoH
47 Kynona. ToueuHEBIN dIIEKTPUYECKUI bubmmorexa HOK
y ) P https://m.edsoo.ru/ff0c6ced
3aps
Hanpssx€HHOCTB 3JIEKTPHYECKOTO
43 nosts. [IpuHIMn cynepno3unuu bubnmnoreka [IOK
NIEKTPUYECKUX NOoieH. JInHnn https://m.edsoo.ru/ff0c6df2
HaNpsHKEHHOCTU
PaboTa cHi1 2JIEKTPOCTATHYECKOTO
49 nois. [Torennuan. PasHoctsb buGmotera [IOK
' ' https://m.edsoo.ru/ff0c6 100
[IOTEHIIMAJTIOB
ITpOBOAHUKY U OUDIIEKTPUKHU B
50 anpeK OCTaTHYECKOM nzpne bubmmorera [IOK
P ’ https://m.edsoo.ru/ff0c7018
JuanexTpudeckas MpOHUIIAEMOCTh
bubmnotexa IIOK
51 DnekTpoéMKkocTh. KoHeHcaTo
P p https://m.edsoo.ru/ff0c7126
OneKTpOEMKOCTD IJIOCKOTO
52 KOHJEHCcAaTOpa. DHEPrus 3apsKEHHOIO bubmmorexa HOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 Jlabopartopnas padota "M3mepenue
AEKTPOEMKOCTH KOHIeHcaTopa"
[IpuHIMIT NEWCTBUA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBAIHLHOTO

arrapara, CTpyHHOro IpuHTepa.
DJIeKTpOoCTaTUYECKas 3allUTA.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3a3zeMJIeHHE AIIEKTPOIpUOOpOB

55

DIIEKTPUYECKUH TOK, YCIOBUS €TI0
cymectsoBaHus. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpsiokenue.
Conportupienue. 3akon Oma a1t
y4acTKa [enu

56

[TocnenoBarenpHOE, apaieIbHOE,
CMEIIaHHOE COEeTUHECHHE
npoBoJHHUKOB. JlabopaTopHas pabota
«VI3ydeHne CMEIaHHOTO COSAMHEHHUS
PE3UCTOPOB

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIHOCTb 3JEKTPUUYECKOTO
Toka. 3akoH J[koynsa-Jlenua

bubmnnotexa IIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa aJ1st TOTHOM (3aMKHYTOM)
anekTpuueckon uenu. Koporkoe
3ambIkanue. Jlaboparopuas pabora
«3mepenne DJIC uctouHuka Toka u
€ro BHYTPEHHET'O COMPOTUBIICHHUSI

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAsI MPOBOAMMOCTD TBEPIBIX
METAJLIOB. 3aBUCHUMOCTD
CONPOTHUBIICHUS METAJIIIOB OT
temriepatypsl. CBEpXIIPOBOIUMOCTh

60

DJIEeKTpUYECKU TOK B BaKyyMe.
CBoiicTBa AIIEKTPOHHBIX ITyYKOB

61

[TosnrynpoBOAHUKH, UX COOCTBEHHAS U

IIpUMECHast MpoBOAUMOCTb. CBOMCTBA
p—n-nepexoxa. [loaynpoBogHNKOBEIE
npuOopbI

bubnunotexa IIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTpUUYECKUH TOK B paCTBOpax U
pacmiaBax 3JIEKTPOJIUTOB. bubnmnoreka [JOK

62 1
DIIEKTPONUTHYECKAS JUCCOLALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOIn3
DJIEKTPUYECKU TOK B ra3ax.

63 CaMOCTOSITeTbHBIN U 1 bu6mmotexa [{OK
HECaMOCTOSITENIbHBINA pa3psal. MoaHus. https://m.edsoo.ru/ff0c84ae
[1na3ma
DnekTpuueckue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnmnoreka [JOK
npuMeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTH

65 O6o0maromuii ypok 1 bubnuorexa [JOK
«DNEKTPOIMHAMHUKAY https://m.edsoo.ru/ff0c88be
Koutponbhas paboTa no teme

66 «3OnekrpoctaTtrka. [locTossHHBII 1 bubnmoreka [JOK
ANEKTPUUYECKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pesepsnblii ypok. KontponsHas | bubnmnoreka [JOK
paborta no Teme "DyeKTpoAHHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIii ypok. O6001Iaronuii ypox | bubnmnoreka [JOK
no temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne Mara uugposbIe
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpas3oBaTejbHbIE
padoTbI padoTbI
pecypcbl
[TocTosiHHBIE MArHUTHI U UX
| B3auMOJciicTBHE. MarHUTHOE MOJIE. | bubnnoreka [IOK
BekTop MmaruuTHOU MHAYKIMU. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW UHAYKIHU
MarauTHO€ N0Jie MPOBOJIHUKA C TOKOM.
2 OnswiT Opctena. BzanmoeicTeue 1 bubmorexa OK
P ' https://m.edsoo.ru/ff0c98fe
MPOBOJIHUKOB C TOKOM
3 JIaboparopHnas padota «3yueHue | 1 bubnmoreka [JOK
MarHUTHOTO IO/ KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TOKOM. Cuina Amrepa.
4 JlaGopaTopHnas pabora «MccinenoBanue 1 1 bubmmorera [IOK
. patop p https://m.edsoo.ru/ff0c9acO
JIEUCTBUSA MOCTOSHHOTO MarHuTa Ha
pPaMKy C TOKOM»
JleiicTBue MarHUTHOTO IOJIS Ha
5 - 1 bubmmoTexa [{OK
BHK 10CS 3apSDKEHHYIO Yac .
A ymy P y w https://m.edsoo.ru/ff0c9d 4
Cuna Jlopenna. Pa6ota cuibl Jlopenma
DnekTpoMarHuTHas UHAYKuA. [loTok
6 BEKTOpa MarHUTHOM uHAykuu. D1C |
WHAYKIWH. 3aKOH 3JIEKTPOMarHuTHOM
naaykunu dapanes



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

JlabopaTtopnas pabota «Mccnenopanue

7 SIBJICHUS DJIEKTPOMAarHUTHON bubmnorexa [IOK
https://m.edsoo.ru/ff0cal 50
WHTY KITHFD
NunykTuBHOCTS. SIBIICHNE

2 camouHaykuuu. 9/1C caMonHyKIUN. bubnmnoreka [IOK
DHeprus MarHUTHOTO MOJIsI KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHUTHOE 10J1e
TexHUYEeCcKHne yCTpONCTBA U UX
IPUMEHEHHUE: TOCTOSIHHBIE MarHUTHI,

9 JIEKTPOMAarHUTBl, 3JIEKTPOIBUTATENb,

YCKOPUTEIH 3JI€MEHTAPHBIX YaCTHII,
WHIyKIIMOHHAS TIeYb

10 O6o06maromuii ypok « MarHuTHOE bubnmnoreka [JOK
nose. DIeKTPOMAarHuTHasK MHIY KU https://m.edsoo.ru/ff0cab82
KonTponsHas pabota no teme

11 «MarauTtHoOe nosie. DJIEKTPOMAarHUTHas bubmmorexa [IOK

https://m.edsoo.ru/ff0cadS8
WHTY KITHS
CBoOOIHBIE MEXaHMUYECKHUE KOJIeOaHusI.

12 I'apmonmnueckue konedaHus. bubnnoreka [IOK
YpaBHEHME rapMOHUYECKUX https://m.edsoo.ru/{ff0caf06
konebanuii. [IpeBpamienue sHeprun
JlabopartopHas pabota «MccnenoBanue

13 3aBUCUMOCTH II€PUOJIa MAJIBIX
KoJeOaHuii Tpy3a Ha HUTH OT JITUHBI
HUTHU U MacChl Tpy3a»

14 Konebatenbublit KoHTYp. CBOOOAHBIE bubnmnoreka [JOK
AIIEKTPOMArHUTHBIC KOJIeOaHuUs B https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

uJeaIbHOM K0JieOaTeIbHOM KOHTYpE.
AHaIOTHSI MEXKTy MEXaHUYECKUMU 1
ANIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU

15

®opmyna ToMmcoHa. 3aK0H COXpaHEHHS
SHEPTHH B HICAIbHOM KOJIe0aTeTbHOM
KOHTYpE

bubnnoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue 0 3aTyXarOIMX
KoyieOaHusIX. BeIHYKICHHBIC
MeXaHHYeCKHEe Konebanus. Pe3onanc.
BBIHY)KZ[GHHBIC 3J'I€KTpOM3FHPITHBI€
KoJe0aHus

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennblii Tok. CUHYCOUIATIbHBIN
IepPEMEHHBIN TOK. MOIITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JICHCTBYIOILIEE 3HAUYCHUE CUIIBI TOKA U
HANPSOKEHUS

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

18

Tpauchopmarop. Ilpoussoactso,
nepegayda 1 norpedieHue
IEKTPUYECKOM SHEPTUU

19

YCTpOKCTBO U IPAKTUYECKOE
IIPUMEHEHHE NIEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMEHHOT0 TOKa, TUHUI
aNEeKTpoIeperad

bubnnorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUUECKUE PUCKU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
3JIEKTPOIHEPTUH B TOBCETHEBHO U



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

KHU3HU

MexaHuyeckue BOJHBI, yCIOBHS
pacupoctpanenus. [lepuona. CkopocTb

bu6nunorexa [IOK

21
pacrpoCTpaHeHus U JJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U TPOI0TIBHBIE BOITHBI
” 3ByK. CKOpOCTb 3ByKa. [ poMKOCTH bubnuorexa [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cceOc
DNeKTPOMAarHUTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [lkana bubmorexa HOK
POCTE. https://m.edsoo.ru/ff0ccfe0
ANIEKTPOMATHUTHBIX BOJIH
[IpuHUIMIBI paAMOCBSI3U U
24 TeneBuaeHus. Pa3zBuTue cpeacTs CBA3M.
Papnonokanus
25 KonTponpHas padora «Konebanus u bubnmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssmMonuHEHOE pacpoOCTpaHEHHE
26 CBpeTa B OJTHO O)IHI:)I‘/'I Cpe}IZPTOIIeIIHBIﬁ bubmaorexa LOK
P peae. https://m.edsoo.ru/ff0cd350
HCTOYHUK cBeTa. Jlyd cBeTa
OTtpaxxeHue cBeTa. 3aKOHbBI OTPAKEHUS
27 ceera. [locTpoenue n3o0paxkeHuii B bubmorexa HOK
‘ P P https://m.edsoo.ru/ff0cd4e0
IUTIOCKOM 3€pKae
IIpenomnenue ceta. [lomHoe
28 BHYTpEHHEE oTpakeHue. IlpenensHplii Bubmaorexa ITOK
yip P P https://m.edsoo.ru/ff0cd76
YTOJI IOJIHOTO BHYTPEHHETO OTPaKeHUs
29 JlabopaTtopHnas padota «3mepenue bubnuorexa [JOK
II0Ka3aTelIst PEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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JIunssl. [locTpoenue n3odpaxkeHuii B

30 nuH3e. Popmysia TOHKOW JTUH3HI. bubmorexa OK
https://m.edsoo.ru/ff0cddle
VYBenudyeHue JTuH3bI
31 JIabopartopHas padota «VccrnenoBanue
CBOMCTB M300paKEHUH B TMH3AX)»
Hucnepcus cBeta. CI0XKHBIN COCTaB
1 oenoro ceeta. L[BeTt. JlabopaTopHas
pabota «HaGmoneHue aucnepcun
CBETa»
13 Wnrepdepennus creta. Audpaxius bubnmnoreka [IOK
cBera. JludpaknnonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bub6nuorexa LIOK
[Tonspuzanus ceeta https://m.edsoo.ru/ff0cf02e
15 OnTrueckue MpuOOPHI U YCTPOUCTBA U
yCIIOBUS MX O€30TaCHOTO IPUMEHEHUS
['paHuIBI TPUMEHUMOCTH
16 KJIaccuuecKkoil MmexaHuku. [locTynaTsl bubnuoreka [JOK
CIIELIUaJIbHON TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIHOCTH
OTHOCUTENIBHOCTD OJJHOBPEMEHHOCTH.
37 3aMe1JIeHHEe BPEMEHH M COKpalEHUE bubmorexa HOK
https://m.edsoo.ru/ff0cfad2
JUTUHBI
DHeprus U UMIYJIbC PEISATUBUCTCKOMN
38 yactuilbl. CBsI3b MacChl C SHEpPrUuei u bubnuorexa [OK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPrust OKos
39 Kontponbnas padota «Onrtuka. bubnuorexa [JOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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OCHOBBI cIEUAIIBHOW TEOPUH
OTHOCHUTEIBHOCTH»

https://m.edsoo.ru/ff0cf6 1)

®otonsl. Popmyna [lnanka. Jueprus u

bu6nunorexa [IOK

40
UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel 6
OTKpBITHE U UCCIIEIOBAHNE Bu6 LOK
noImoTeKa
41 .0 A.T.
(poros(derra. OmpiTer https://m.edsoo.ru/ff0cffcd
CroneroBa
3akonbI poTtorddekra. YpaBHeHHE
. (VI) b P bubnnoreka [IOK
42 Ditrmreiina s potorpdexra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» portoaddexra
aByienue ceeta. Onbitel [1. H.
43 JII[e6e eBa. XMMHUYECKOE JICHCTBUE bubmnorexa LIOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoicTsa u
44 MPaKTUYECKOE MPUMEHEHHE:
(doTodIeMeHT, POTOIATIHK, COTHEUHAS
Oartapesi, CBETOHO.]
45 Pemenne 3agau mo Teme « DJI€MEHTBI bu6nmunorexa [IOK
KBAaHTOBOU OTITUKW https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnbITHI
46 Pesepdopaa o paccessHuio o-4actu Bubnuorexa LIOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[ImaneTapHas Moziesib aTOMa
bu6nunorexa [IOK
47 I1 b
OCTYaThl bopa https://m.edsoo.ru/ff0dOafa
48 N3nyyenue u norioineHue GOTOHOB bubnmnoreka [JOK

MIpU TIEPEXO0JIe aTOMa C OJTHOI'O YPOBHS

https://m.edsoo.ru/ff0dOafa
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SHEPIUM Ha Ipyroil. Buael criekTpos

49

BomnHoBwIe cBOMicTBa yacTull. BonHEI e
bpoitns. KopnyckynsipHO-BOJITHOBOU
nyanu3M. CHIOHTaHHOE U BBIHYKICHHOE
W3JIy4YEeHUE

bu6nunorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTkpeITHE PagOaKTUBHOCTH. OTIBITHI
Pesepdopna o onpenenenuio cocraBa
PaAMOaKTUBHOTO U3Ty4YEeHHS

bu6nmunorexa [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, raMma-
n3nydeHus. BnusHue
pPaaMO0aKTUBHOCTHU Ha KMBBIE
OpraHu3Mbl

52

OTkpheITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'amma-u3nyueHue

Bbubmnotexa IJOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HYKJIOHOB B sIpeE.
SAnepusle peakuuu. S nepHBIN peakTop.
[Ipo6iembl, IEpCIIEKTUBHI,
9KOJIOTMYECKUE aCIEKThI SAEPHON
SHEPreTUKU

bubnnoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIbL. OTKpbITHE
no3uTpoHa. Metoipl HabIOACHUS U
perucTpanyy 1eMEHTapHbIX YaCTHUL.
Kpyruslii cton «@yH1aMeHTalbHbIE
B3auMoaercTBud. EnuncTBO
¢bu3nyecKoi KapTUHBI MUPay

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38
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55

Bup 3Bé3nnoro neba. Co3sesnus,
ﬂpKI/Ie 3Bé3I[I>I, IIJIAaHEThI, UX BUJUMOC
nBmkenne. ConHeuHas cCHCTeEMa

56

Couure. CorHeuHas aKTUBHOCTb.
Hcrtounuk sreprun ConHIA u 3BE3N

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI TITaBHOU
1OCJIeI0BaTeNbHOCTH. BHyTpeHHEe
ctpoeHue 3B€31. CoBpeMeHHbIE
MPEJICTABICHUS O TPOUCXOXKICHUU U
sBoronny CoJHIA U 3BE3]T

58

Mueunsiit [Tyts — nHama ['anakTuka.
[Tonoxenue u aBuxenue ConHia B
lNanaktuxe. ['anaktuku. YEpHbIE ABIPHI
B sJIpax rajJlakTHK

59

Bcenennas. Pa3zberanue rajakTuk.
Teopust bonbmoro B3psIBa.
PenukToBO€E M3my4deHue.
MeTaranakTuka

60

Hepemennsie npo0iaemMbl aCTpOHOMUUN

61

KontposbHas pabota « DIeMEHTHI
ACTPOHOMHH U aCTPOPUIUKI»

62

O6o0maromuit ypok. Posb ¢pusuku u
ACTPOHOMHH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIHAJIbHON 1
THUYECKOH cdepax NesaTeTbHOCTH
YyeJloBeKa




63

O6o0maromuii ypok. Posts u Mmecto
(GU3MKHU 1 aCTPOHOMUHU B COBPEMEHHOMN
Hay4HOW KapTHHE MHUpa

64

O6o6matommii ypok. Poib
¢u3maeckoit Teopuu B HOpMUPOBAHUH
MPEJCTaBICHUH O (PU3NIECKON KapTHHE
Mupa

65

O6o0maromuii ypok. Mecto
(bu3HYeCcKO KapTHHBI MUpPa B 00IIEM
POy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MIPEJICTABICHUIA O MPUPOIC

66

PezepBHbIil ypok. MaraHuTHOE HoJIE.
DneKTpOMarHuTHas UHIYKIUS

67

PeszepBHbIil ypok. OnTrka. OCHOBBI
CIIELUATIBHON TeOpUHn
OTHOCHUTEIIBHOCTH

68

Pe3epnblii ypok. KBantoBas ¢pusuka.
DneMeHTbl ACTPOHOMUU U
acTpo(U3UKU

bubmnotexa IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68
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