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PA3JAEJ |.COAEP KAHUE YYEBHOI'O IPEIMETA «®U3UKA»
Conep:xkanmne o0yuenus B 10 kiacce.
Pasznen 1. ®u3dnka 1 MeTOAbI HAYYHOI'0 IO3HAHUS.

®usuka — Hayka o mpupone. Hayynble MeToAbpl NO3HAHUSA OKPYXKAIOLIErO
Mupa. Ponb »JKCnepuMeHTa W TEOpUM B IPOLECCE IO3HAHUS IPUPOJIBI.
DKCHEepUMEHT B (PU3HUKe.

MopaenupoBanue (GpU3NYECKUX SBICHUH U mpoueccoB. HayuHbie rUnoressl.
duznyeckre 3aKOHbl U T€OpHUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSI.

Ponb n mecto ¢puzuku B GOpMHUPOBAHMU COBPEMEHHOW HAyYHON KapTHHbI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEM.

JlemoHcTpanuu.

AnHanoroBele U UU(POBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIbIOTEPHbBIE
JATYUKH.

Pa3znen 2. Mexanuka.

Tema 1. Kunematuka

Mexannueckoe aBuxkeHue. OTHOCHTEIBHOCTh MEXaHWYECKOTO IBUKEHHS.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpelHsIs CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MaTEepUAIBHOM TOUYKH, UX MPOEKUWH HA OCHU CHUCTEMBbI KOOpJMHAT.
Ciio)xeHue nepeMenieHuil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpPsSMOJUHEHHOe nBuxkeHue. ['paduxu
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHMs, NyTH U IEpPEMEILCHUs
MAaT€PUAIBbHONU TOYKH OT BPEMEHMU.

CBoOoaHoe najeHre. Y CKOpeHre CBOOOTHOTO T ICHHUS.

KpuBonuneintnoe nBmkeHue. J[BUKEHHME MaTepUaJbHOW TOYKU IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIKO0 CKOPOCTBIO. YTJ0Basi CKOPOCTh, JIMHEWHAS
ckopoctb. [leproa u yacrora obpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne yCTPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: CIUIOMETD,
JIBHKECHHE CHAPSJ0B, LEITHBIE U PEMEHHBIE ITEpEIayu.

JleMoHCTpanumy.



Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KHHEMATHUYECKUX XAPAKTEPUCTUK
JIBUKEHUS.

[IpeoOpazoBaHue NBMKEHUM C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenue nBukeHus: Teiaa, OpOIIEHHOTO TOJ YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

VYyeHnyeckuit SKCIepPUMEHT, 1a00paTOpPHBIE paOOThI

N3ydyeHrne HEPaBHOMEPHOTO JIBUKEHHUS C LIENIbIO ONPE/ICICHUS MTHOBEHHOM
CKOPOCTH.

UccnenoBanre COOTHOLICHUSI MEXIY IYTSIMU, TPONJAECHHBIMH TEJIOM 3a
MOCJIEJIOBATEIILHBIE pPaBHbIC MPOMEXKYTKH BpPEMEHM MpPU PABHOYCKOPEHHOM
JIBH)KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydeHune nBUKEHUS 1IapuKa B BA3KOM )KUKOCTH.

N3yuyenue aBmxeHHs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamMuka.

[IpuHumn  otHocutTenbHOCTH  ['ammnes. IlepBeit  3akoH  HproToHa.
NHepunanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoil 3akon HeroToHa
IJI MaTepuagbHOM TOUKHU. Tpetui 3akoH HeroTOHA 1711 MaTepuaIbHbIX TOYCK.

3akoH BcemupHoro TtsAroteHusa. Cuna Tskectd. llepBas Kocmuyeckas
CKOpOCTb.

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

Tpenune. Buael TpeHus (mokos, CKOJIbXEHHs, KaueHus). Cuia TpeHHs.
Cyxoe tpenue. Cuna TpeHHUS CKOJBXKEHUS U cuiia TpeHus nokos. Kosddumment
TpeHusi. Cuia CONpOTUBIICHUS TP ABUKEHUU TeJa B )KUJIKOCTH WIIH rase.

[TocTynarensHOE M BpamiaTeIbHOE JBMKEHHUE a0COFOTHO TBEPIOTO TEa.

MOMEHT CHIIBI OTHOCUTEIBHO OcCH BpameHus. [lnedo cunbl. Ycnosus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue YCTpOﬁCTBa N IIPAKTHYCCKOC IMPHUMCHCHHC. IIOAIIMITHHKM,



JBH>)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

JlemoHcTpanuu.

SIBneHne uHEpUUH.

CpaBHeHHE MACC B3aUMOJICMCTBYIOIINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiepopMaIinu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

VYyeHnyeckuit SKCIEPUMEHT, 1a00paTOPHBIE paOOThI

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YIPYTOCTH, BOSHUKAIONIUX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanne yciaoBUM paBHOBECUS TBEPAOIO Teaa, HUMEKOLIEr0 OCh
BpAaILCHUS.

Tema 3. 3aKkoHbI COXpaHeHHUSI B MEXaHUKE.

NMnynbc MartepualbHOW TOYKH (T€Na), CUCTEMbl MATEpUAIBHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMMIYyJbCa TeJld. 3aKOH COXPAHEHUS WMITYJIbCA.
PeaxTuBHOE IBIDKEHHE.

PabGora cuibl. MOIIIHOCTE CHUJIBL.

Kunernueckast sHeprusi MarepuanbHOW Toukd. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUH.

[TorennumanbHas JHEprus. [lorennmanbHas SHEprus YIIPYTO
nedopMupoBaHHON  TpykuHBI.  [loTeHIManbpHas  dSHEprust Tena  BONHM3U
MOBEPXHOCTH 3EMIJIH.

[loTennmanpaple W HENMOTCHNHMANbHBIE  cwibl.  CBsS3b  pabOTHI
HEMOTCHUMAJIBHBIX CWJI C U3MEHCHHUEM MEXAHUYECKONM JHEPrMUA CHCTEMBI TeElL.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.



TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBU)KEHUE PAKET.

JlemoHcTpanuu.

3aKOH COXpPaHEHMS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHUMATBHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

VY4eHnuecKkuil 3KCIIepUMEHT, J1abOpaTOpHbIE PabOTHI

N3ydenne aOCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MassTHUKOB.

UccnenoBanue cBsi3u pabOTHI CUJIBI ¢ U3MEHEHUEM MEXaHHMYECKOW YHEPruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KI'yTa.

Paznen 3. MousiekyasipHasi pu3uKa M1 TEPMOAHMHAMUKA .

Tema 1. OcHOBBI MOJIEKYJIAPHO-KHHETHY €CKOIl TEOPHUH.

OCHOBHBIE TIOJI0KEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIMBITHOE
obocHoBanue. bpoyHoBckoe nBmwkeHue. Jubddys3us. Xapakrep ABWIKEHUS W
B3aMMOJICMCTBUS 4YacCTHUI] BelecrBa. MOJENIH CTPOCHUS Ta30B, XKUIAKOCTEN U
TBEP/ABIX TEN U O0BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenel. Macca u
pa3mepsl Monekyn. KonndectBo BemectBa. [locTostHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE YpaBHEHHE  MOJIEKYJISPHO-
KUHETUYECKONW TEOpUM HJIeaTbHOTO Ta3a. AOCONIOTHas TeMmIeparypa Kak Mmepa
CpeoHEW KUHETHYECKOW SHEpPruM TEIUIOBOTO JABWKEHHUS dYactul rasa. lllkana
temiepatyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenaeneeBa—Knamneipona.
3akoH [lanbToHa. M30mporiecchl B UI€AIbHOM Ta3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['padudueckoe mpencraBieHHe H3OMPOIIECCOB: HM30TEpPMa, H30X0pa,
n3o0bapa.

TexHnueckne yCTpPOWCTBA W MPAKTUYECKOE MPUMEHECHUE: TEPMOMETD,
OapomeTp.

JleMoHCTpanuuy.

OnbIThl, J0Ka3bIBAIOUIME JHCKPETHOE CTPOEHUE BellecTBa, ¢oTorpaduu



MOJIEKYJ OPraHUYECKUX COSTUHEHUI.

OmnpiThl 0 1U(DPY3UN )KUAKOCTEHN U ra30B.

Mogens OpOyHOBCKOTO IBUXKEHUS.

Mopnens onbita HTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBUS.

Mogens, WUTIOCTpUpYIOIasi IPUPOY JaBJICHUS ra3a Ha CTEHKH coCcy/a.

OnbITEl, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHHS HWJEaJbHOTO rasa,
U30IPOIIECCHI.

YyeHnyeckuit SKCIEpUMEHT, 1a00paTOpPHBIE paOOThI

Ornpenenenue Macchl BO3/yXa B KJIIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUI
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

HccnenoBanne  3aBUCUMOCTH  MEXAYy  IMapaMeTpaMH  COCTOSHHS
Pa3peKEHHOTO rasa.

Tema 2. OcHOBBI TEPMOAMHAMHUKH.

TepmonnHamuyeckass cucteMa. BHYTpeHHssI HEprusi TEPMOJANHAMUYECKOM
CUCTEMBI U c1iocoObl €€ n3mMeHenusi. KomnyectBo Ternotel U padorta. BuyTpenuss
SHEpPrusi  OJAHOATOMHOIO  WJEAJbHOTO  rasa. Buael  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3IyYEHUE. Y eIbHasd TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEmnoThl Npu TEIUIONEpeaaye.

[TonssiTue 006 amuabatHoM mporecce. I[lepBbiii 3aKOH TEPMOJAMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJAMHAMUKH K u3omporieccaM. ['paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpo1ieccoB B MPUPO/IE.

TermmoBble  mammHbl.  [IpyHOMIIBL  TEHCTBUS  TEIUIOBBIX  MallWH.
[IpeoGpa3oBanus HSHEpPrUM B TEIUIOBHIX MamuHax. KoadduimeHT mnone3Horo
nercTBus TerioBol MammebL [lukn KapHo m ero ko3¢ pUIMEHT I0JIE3HOTO
JNEUCTBHSI. DKOJIOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHuueckne yCTpONCTBA M MPAKTUYECKOE NPUMEHEHUE: JBUTATENb
BHYTPEHHETO CrOpaHus, OBITOBOU XOJI0IMJIbHUK, KOHIUIIMOHED.

JleMoHCTpanumy.



W3MmeHeHre BHYTPEHHEH 3HEpPruM Teja MPU COBEPLIEHUH pabOTHI: BBLIET
npoOKH U3 OYTBUIKM MOJ JEWCTBHEM CKaTOro BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIEpaTyphl) Tejla NpH TeIionepeaye.

OnbIT Mo aauabaTHOMY pACHIMPEHUI0 BO3AyXa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenn napoBod  TypOMHBI, JBHUrareisi BHYTPEHHEro  CropaHus,
PEaKTUBHOI'O JIBUTATEIIA.

VY4eHnuecKkuit 3KCIepUMEHT, J1abOpaToOpHbIEe PabOTHI

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. ArperatHblie cocTOsIHUS BelecTBa. Pa3oBbie NMepexoabl.

[TapooOpazoBanue u kouaeHcanus. Mcnapenue u kunenue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YxaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucrammueckue u amopdHsbie Tena. AHU30TPOIUS CBOMCTB
kpuctamoB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBrneHue u
KpUCTaJTU3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOMCTBa M MPAKTUUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUH TOJIYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

JlemoHcTpanuu.

CBolicTBa HACBIIIEHHBIX NIAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUHU.

Crioco0bl u3MepeHus BIaXXHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAIUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

VYyeHnyeckuil 3KCIepUMEHT, J1a00paToOpHbIe pabOThI

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. dinekTpoauHaMuKa.

Tema 1. DiiekTpocTaTUKA.



DJIeKTpU3alus Tel. ODJIEKTPUYECKUi 3apsa. J[Ba BHUaa SIIEKTPUYECKHUX
3apsaoB. [IpOBOMHUKM, AMANEKTPUKH U MOJYNPOBOJHUKH. 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

B3anmopeiictBue 3apsnoB. 3axkoH Kynona. TodedyHBIM AIEKTpUUYECKUI
3apsaa. Onekrpudeckoe mnose. Hanpssk€HHOCTh siiekTpudeckoro mnodsd. [Ipuniun
CYIIEPHO3UIUU DIIEKTPUYECKUX T0JIEU. JIMHUM HANpPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

PaGora cun  anektpoctatudyeckoro  mons. [lorenmuan.  Pasnocth
noTteHuuanoB. [IpOBOJIHMKM W JHMAJIEKTPUKKA B IJIEKTPOCTATUYECKOM IIOJE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHieHcaTop. DNEKTPOEMKOCTh IIIOCKOTO KOHJEHCATOpa.
DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

TexHuueckue yCTpPOMCTBA W TMPAKTUUECKOE MPUMEHEHHUE: DJIEKTPOCKOII,
AIEKTPOMETP, DJJICKTPOCTATHYECKash 3allliTa, 3a3eMJICHHE JJIEKTPOTPHUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA IPUHTED.

JlemoHcTpanuu.

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUA JIEKTPOMETPA.

B3aumoperictBre HadIEeKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOIHMKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaThyecKas 3aiuTa.

JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTopa OT IUIonagn
IJIACTHH, PACCTOSIHUS MEXAY HUMU U TUAJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

Y4eHndeckuit IKCIIEPUMEHT, JIa00paTOpHBIE PAOOTHI

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locTossHHBII JIEKTPUYECKHUH TOK. TOKH B pa3iM4YHBIX cpeaax.

DNEKTPUYECKU TOK. YCIOBUSI CYIECTBOBAHUS DSJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon Oma 114 yyacTKa LENu.



OIEKTPUYECKOE CONPOTHUBIIEHUE. YIEIBHOE COINPOTUBIECHHUE BEIIECTBA.
[locnenoBaTenpHOE, NapAJLIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOJHUKOB.

Pabora nsnexktpuueckoro Toka. 3akoH Jlxoynga—Jlenna. MolHOCTb
AIEKTPUYECKOTO TOKA.

DNEKTpOABWKYIIAs CWJIA U BHYTPEHHEE CONPOTHUBIECHUE MCTOYHHMKA TOKA.
3axon Oma 1115 TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEKTpOHHAasi  NPOBOJMMOCTb  TBEPABIX  METAJLUIOB.  3aBUCHUMOCTh
CONPOTHUBIIEHUS] METAJJIOB OT TeMnepaTypbl. CBEPXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BaKyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHass M MpPUMECHasT  IPOBOAUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-niepexo/a. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKMid TOK B  pacTBOpax M  paciulaBax  AJIEKTPOJIHUTOB.
DNEKTpOIUTHYECKAS AUCCOLMALNS. DIEKTPOIIN3.

OneKkTpuueckuid TOK B razax. CaMOCTOSTENIbHBIA M HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, O3JIEKTPOHArpeBaTeNbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TNO/, TaIbBAaHUKA.

JlemoHcTpanuu.

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

3aBUCUMOCTh COINPOTUBJIEHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIAIH MTOTIEPEYHOTO CEYEHUs U MaTepuaa.

CMmeliaHHOE COeIMHEHNE MTPOBOIHUKOB.

[IpssMmoe wu3MepeHHe SICKTPOJABMIKYIIEH CHJbl. KOpOTKO€ 3amMbIKaHHE
raJbBAHUYECKOT0 MIEMEHTA U OLIEHKA BHYTPEHHErO CONPOTUBIICHHUS.

3aBUCUMOCTb COITPOTHUBIIEHHSI METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTE AINEKTPOIUTOB.

HckpoBoii pa3psil U NpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSA MPOBOJAUMOCTD TUOAA.

VYyeHnueckuit SKCepUMEHT, 1a00OpaTOpHbIE pabOTHI



N3yuyeHune cMemaHHoro COeJMHEHUS! PE3UCTOPOB.

N3mepeHne 3IeKTpOABUKYILEH CUJIbl UICTOYHUKA TOKAa M €r0 BHYTPEHHETO
COMPOTHUBIICHHUS.

HaGmonenue snektponausa.

MexnpeaMeTHbIE CBA3U.

N3yuenue kypca ¢pusnuku 6a3oBoro ypoBHs B 10 kiacce ocCyliecTBiseTcs C
y4€TOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMu MaTeMaTuKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

MexnpeIMeTHbIE TOHSTHS, CBA3aHHBIE C M3YYEHHEM METOJO0B HAy4HOI'O
NO3HAHUS: SIBJI€HUE, Hay4HbId (akT, rumnore3a, ¢u3nueckas BeJIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHUE.

MaremaTuka: pelieHHe CHCTeMbl YpaBHEHUW, JMHEWHas (QyHKUUs,
napabosna, runep6osa, ux rpadUKud U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIMHU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIHUU HA OCH KOOPANHAT, CII0KEHHUE BEKTOPOB.

Bbuosnorusi: MexaHUYecKkoe JBUKEHHE B XKUBOW Ipupoje, nuddysus, ocMmoc,
TETJIOOOMEH KMBBIX OPraHU3MOB (BHUABI TEIUIONEpPEaul, TEIUIOBOE PaBHOBECHUE),
AJIEKTPUYECKHE SBJICHUS B )KMBOW IPUPOJIE.

XuMusi: IUCKPETHOE CTPOEHHUE BEIIECTBAa, CTPOEHUE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJISIpHAsi Macca, TEeIJIOBbIE CBOMCTBA TBEPABIX TN, )KUIKOCTEH U
ra3oB, AJIEKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJUTHUYECKas IUCCOLUAIINS,
rajJibBaHUKA.

['eorpadusi: B1axXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETD.

Texnonorusi: npeoOpa3zoBaHue JBUKEHUH C HUCIIOJIb30BAHUEM MEXaHH3MOB,
y4€T TpEeHUs B TEXHHKE, IOIIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JAPYTHE), JBUTATENIb BHYTPEHHETO
cropanusi, naposas TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHAULHUOHED, TEXHOJIOTHH
MOJIYYEHHsSI COBPEMEHHBIX MAaTEpHaOB, B TOM YHUCJIE€ HAHOMATEPHAIOB, M
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIPHOOPOB,
KCEpOKC, CTpYHHBIN HIPUHTED, JJIEKTPOHATrPEBATEIbHBIE npuoOopBHI,

AJICKTPOOCBCTHUTCIILHBIC HpI/I60pI>I, rajJlbBaHHKaA.



Coaepxanue o0yyenus B 11 kiacce.

Paznen 4. DinekTpoauHaMHUKA.

Tema 3. MaruuTHoe moJie. JJIeKTPOMATHUTHASL WHIY KIS,

[TocTtossHHbIE  MarHuTbl.  B3aMMOIEMCTBME  NOCTOSAHHBIX  MAarHUTOB.
MarautHoe mnosne. Bexktop MarHuTHOM wuHAyKIuU. [IpuHumn cynepno3uuuu
MAarHATHBIX MOJEeW. JINHMM MarHUTHOW MHAYKIMU. KapTuHa NMHUN MarHUTHON
WHIYKIWHU M0JI1 HOCTOSTHHBIX MArHUTOB.

MarautHoe 1MOJ€ NOpPOBOAHMKA C TOKOM. KapThHa JWMHHUA WHIYKUUAH
MAarHUTHOTO TMOJISI JJIMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJA-HUKA, KATYIIKA ¢ TOKOM. OnbIT Opcrena. BzaumoaeiicTBrue NpoBOJHUKOB
C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna JlopeHma, €€ MOIynb W HampaBiieHHE. J[BMXKEHHE 3apsiKEHHOU
YaCTHUIIbl B OJTHOPOJHOM MarHuTHOM mosie. PaGota cubl JlopeHiia.

SlBneHne 3IIEKTPOMAarHUTHOW WHAYKUHUM. [IOTOK BEKTOpa MarHUTHOU
UHIAYKOAW. OJEKTPOABMKYIIAs CHJIa HMHAYKUUU. 3aKOH D3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe »snexkTpuueckoe Imone. ONEKTPOABMKYIIAs CWia HHAYKIUU B
IIPOBOJHUKE, IBUKYILIEMCS IOCTYNIATEIBbHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh. SIBJI€HHME CAMOMHAYKUMU. OIJEKTPOABHXKYINAS CuUia
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: IOCTOSHHBIC
MArHuThl, JJEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.

JleMoHCTpanuuy.

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOT'O My4YKa MarHUTHBIM IOJIEM.

JIvaIM HHAYKOHWHW MarHUTHOI'O IT1OJIA.



B3aumonencrBrue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBIIeHUE ANEKTPOMATHUTHOW UHIYKIIUU.

ITpasuno Jlenua.

3aBUCUMOCTbD JIEKTPOJBHKYIIECH CHIIBI HHAYKIHU OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHME CaMOUHIYKIINH.

YueHnyeckuit IKCIEpPUMEHT, JJabopaTOpHbIE PabOTHI.

N3ydyeHnrne MarHuTHOTO MOJISl KATYIIKA C TOKOM.

HccnenoBanne necTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBICHUS IEKTPOMArHUTHON UHYKIIUH.

Paszpnen 5. KosieOanus u BOJIHBI.

Tema 1. Mexannueckue 1 3JIeKTPOMarHUTHbIE KOJICOAHUS .

Konebarenbnas  cuctema. CBOOOJHBIE  MEXaHMYECKHME  KOJIeOaHUS.
[Napmonnyeckue konebanus. [lepuon, wacrora, ammiutyaa u ¢asza KoaeOaHUH.
[IpyxuHHBI MadgTHUK. MareMaTH4eCKUd MASTHUK. YPaBHEHHE TapMOHUYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B
UJCATBHOM KOJIe0aTeTbHOM KOHTYpE. AHAJOTHUA MEXIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMA  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBnenue o 3atyxaronux KoneOanusx. BelHyX/I€HHbIE MEXaHUIECKUE
KosneOanus. Pezonanc. BeiHy)I€HHBIE 2JI€KTPOMArHUTHBIE KOJIeOaHMUs.

Ilepemennbiii TOK. CHUHYyCOMAQIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHJIbI TOKa M
HaNpsIKEHHUS.

Tpanchopmarop. [IpousBoacTBo, mepeaada u MOTpeOICHUE IIEKTPUUECKON
SHEPIruM. DKOJOTMYECKHUE PUCKU TPHU MPOU3BOJCTBE AneKkTpodHepruu. KynbTypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA U NPAKTUYECKOE MPUMEHEHHE: SIJICKTPUYECKUN



3BOHOK, F€HEPATOP MEPEMEHHOI'0 TOKA, JIMHUH JIEKTponepeay.

JlemoHcTpanuu.

UccnenoBanne mnapaMeTpoB KoJieOATENbHOW CUCTEMbl (MPY>XKUHHBIN WU
MaTeMaTU4eCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue CBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuuwinorpaMMbl (3aBUCUMOCTH CHJIbI TOKA U HANIPSKEHUSI OT BPEMEHU) ISt
AJNIEKTPOMArHUTHBIX KOJIEOaHMA.

Pe3onanc mnpu mocnenoBaTeIbHOM COECIMHEHMHM pE3UCTOpa, KaTyIIKU
WHYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUY 3JEKTpOoTepeadH.

Y4eHnuecKkuil IKCepUMEHT, JIabopaTopHbIe PabOThI

HccnenoBanue 3aBUCUMOCTH MEpUOAa MaJbIX KOoJeOaHMil Irpy3a HA HUTH OT
IUTMHBI HUTH U Macchl Tpy3a.

HccnenoBaHne TEPEMEHHOrO TOKAa B LENH W3  IOCIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. MexaHn4ecKue U 3JIEeKTPOMATHUTHBIE BOJIHBI.

MexaHnueckue BOJHBI, yclOBHUSL pacnpocTpaneHus. Ilepumon. CkopocThb
pacrpocTpaHeHusi W JuyiMHa BoJHBL. [lomepeyHble W MPOAOJIbHBIE BOJIHBIL.
HNutepdepennus n qudpakius MEXaHHUIECKUX BOJTH.

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

DNEeKTPOMATrHUTHBIE BOJHBL. Y CJIOBUS U3IYYEHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanust BektopoB E, B, v B sanektpomaruutHoi BosiHe. CBOCTBa
AIEKTPOMArHUTHBIX BOJIH: OTPa)KCHHUE, MPEIOMIICHUE, MOJsipu3amus, Tudpakims,
uaTepdepennrs. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 3ME€KTPOMArHUTHBIX BOJH. [I[puMeHEeHHEe 3JeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIBI paguoCBA3U U TeneBUaACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIBI.



TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JIMArHOCTHKA B TEXHUKE W MEAUIMHE, paaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neys.

JlemoHcTpanuu.

OO6pazoBaHue U paclpOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne orpakeHus U mpesioMIIeHUS] MEXaHUYECKUX BOJIH.

HaGmonenue uatepdepeHuu u 1ugpakiiuy MEXaHMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenne cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0N M
4aCTOTOU KOJIeOaHUI.

UccnenoBanne  CBOWCTB ~ BJEKTPOMArHUTHBIX  BOJIH:  OTPa)XXEHHUE,
pesIoMJICHHE, MOJsIpu3alus, 1udpakius, nHTepdepeHIIus.

Tema 3. OnTuka.

I'eomerpuueckass onrtuka. IIpsAMoIMHENHHOE pacHpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. TouedHbIi HICTOYHHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpaxkeHUsi cBeta. [locTpoeHne n3oOpaxeHuit B
IJIOCKOM 3€pKaje.

[Ipenomnenne cBera. 3akoHBl MpeIOMIIEHHS cBeTa. AOCOIIOTHBIN
nokasarelsib npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbid yroi
IIOJTHOTO BHYTPEHHETO OTPaXKEHUSI.

Hucnepcust ceeta. ClnoxHBIN cocTaB Oenoro ceera. L[Ber.

CobOuparomme W paccewBaroniue JHUH3BL. ToHkas muH3a. DoOKycHOE
paccTosiHHE W ONTHYecKas cuia TOHKOW JuH3bI. [locTpoeHume wm3o0pakeHuil B
coOuparonmx U paccenBaronux jauH3zax. opMmyna TOHKOW JTUH3BI. YBEIWUYEHUE,
TaBaeMoOe€ JIMH30MH.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBast ontuka. Hurtepdepenuus ceta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOmMOIEHUST MAKCUMyMOB U MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaknus cBera. JudpakuumonHass pemérka. YclIoBHE HaOIIOICHUS



[JIaBHBIX ~MAakKCUMYMOB TIIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PaKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE:. OYKH, JIYIa,
¢doToanmnapar, NPOEKIMOHHBIA anmapaTr, MHUKPOCKOM, TEJIECKOI, BOJOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISIPOUI.

JlemoHcTpanuu.

[IpssMONMHEHHOE PACIpPOCTPAHEHUE, OTPAKEHUE M TNPEIIOMIICHHE CBETA.
OnTuueckue npuOopskI.

[TonHOe BHyTpeHHEE OTpakeHue. Moieslb CBETOBOA.

HccnenoBanue cBOWCTB M300pakeHU B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIECKONa.

HaGmonenne naTepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yeHnue cexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Y4eHuueckuit IKCIIEpUMEHT, J1a00paTOpHbIE PAOOTHI

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Hab6monenune nucrnepcuu cBera.

Pa3znen 6. OcHOBBI cieMAILHON TEOPUH OTHOCUTEJIbHOCTH.

I'panunbl  DPUMEHUMMOCTH  KJIAacCHYEeCKOW  MexaHuku.  llocTymarsel
CIIELIUAJIbHOW TEOPUHU OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEIJIEHUE BPEMEHH U COKpAILCHUE
JUTUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKON YACTHUIIBIL.

CBsi3b Macchbl € SHEPrUe U UMITYJIILCOM PENSTUBUCTCKON YaCTHUIIbL. DHEPT U

IIOKOAI.



Paznen 7. KBanToBas pusuka.

Tema 1. DiieMeHTHI KBAHTOBOI ONITUKU

®oronsl. Popmyna Ilmanka cBA3uM 3Heprum (OTOHA C €ro YaCTOTOM.
DOHeprust 1 UMIYJIbC POTOHA.

OtkpeiTue u uccienopanue horoddpdexra. Onbitel A.I'. CtoneroBa. 3aKOHbI
dororddexra. YpaBHenue DitHmreriHa ana gorordpdexra. «KpacHas rpaHuna
doTorddexra.

JHaBnenue ceeta. OnwiTel I1.H. JleGenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuuyeckre ycTpoilcTBAa M MNPAKTHUYECKOE NpUMEHEHHE: (POTOIIEMEHT,
doTtongaTuuk, coHeyHas 6arapes, CBETOANO/I.

JlemoHcTpanuu.

®o103¢(DHeKT Ha YCTAaHOBKE C LIMHKOBOM IMJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHEro (GoTodddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. CTpoenne aToma.

Mopens atroma Tomcona. OnbiTel Pesepdopaa mo paccesHuro o -4acTHII.
[Inanerapnas moxenb artoma. Iloctymarsl bopa. M3nydeHue u MOTJIOLIEHHE
(GOTOHOB TpU Mepexojie aroMa C OJHOTO YPOBHS HSHEPruu Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOA.

BonnoBbie cBoiicTBa yactuil. Bonnbl ne bpoinsa. KopryckynsspHO-BOJIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE ITPUMEHEHHE: CIEKTPaJbHbIN
aHau3 (CIEKTPOCKOM ), JIa3ep, KBAHTOBBIA KOMITBIOTED.

JleMoHCTpanuuy.

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HabGmronenne nuHeHYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.



YyeHndeckuit SKCIIEpUMEHT, Ja00opaTOpHBIE PaOOTHI.

HaGmtonenue nuHevaToro cnekrpa.

Tema 3. ATomHoe siApoO.

OKCIEPUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpoeHus siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopma mo  ompenesneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3aydeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE MpoTOHAa U HeWTpoHa. HykionHas monens siapa I'eiizenOepra—
NBanenko. 3apsa aapa. MaccoBoe unciio aapa. M30Torsl.

Anbda-pacman. DJNEKTPOHHBIM UM MO3UTPOHHBIM Oera-pacmaa. [amma-
U3JIy4YeHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. SAnepHbie cuibl. edext maccol spa.

SnepHble peakunu. Jlenenue u cUHTE3 A1€p.

Anepnseiii peaktop. TepmosiaepHsiii cuHTe3. [IpoOiemMbl U MEPCIIEKTUBBI
SIZICPHOM YHEPTETUKU. DKOTOTUUECKHUE ACTIEKTHI SAEPHON IHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AI€MEHTAPHBIX YaCTHII.

dyHIaMeHTadbHbIE B3aUMOJCUCTBUA. EaMHCTBO (Qu3nueckolt KapTHHBI
MUpa.

TexHuueckne ycTporcTBa M MPAKTUUECKOE TPUMEHEHHE: TO3UMETP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

JlemoHcTpanuu.

Cu€TynK HOHU3UPYIOIIHUX YACTHII.

Y4eHndeckuit IKCIIEPUMEHT, JIa00paTOpHBIE PAOOTHI

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH.

Otanbl  pa3BUTHSL  acTpoHoMuH. lIpukiagHoe W MHPOBO33PEHUECKOE
3HAYEHHUE aCTPOHOMMUH.

Bun 3Bé3gnoro Heba. Co3Besnusi, sSpKUE 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBHKECHUE.

CoJiHeyHas cucTema.



Connue. ConHeuyHass akTUBHOCTh. McTounumk sHeprum CoJiHIA W 3BE3.
3BE3M1BI, UX OCHOBHBIE XapPAaKTEPUCTHUKU. [[narpamMMa «CHEKTpaJbHBIA KIacC —
CBETHUMOCTB». 3BE31bI TJIABHOM IMOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIA 3BE3J TIJIABHOW IOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U dBOIoIMH CoJIHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii [lyte — Hama [Manaktuka. [lonoxenue n nBuxenne ConHua B
IN'anaktuke. Tunel rasakTuk. Paguoranaktuku U kBasapbl. UEpHBIE OBIPHI B A1pax
raJaKTHUK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66sa. Pazoeranue rajakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

VYyenuueckue HaOIIOICHHUS.

HabGmronenust HeBOOpYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUH NIl OTpeieieHUs MOJIOKEHUsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1sl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, muianet, Miteanoro IlyTu.

O600maromnee MOBTOPEHUE.

Pons ¢usukn w acTpOHOMHMM B JKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJILHOM M ATUYECKOM cepax AesTeTbHOCTH YellOBeKa, POJb U MECTO (PU3UKH
U aCTPOHOMHUH B COBPEMECHHOM HAYYHOU KapTUHE MHUpPA, POJIb (YU3NIECKON TCOPUH
B (OpPMHpPOBAHWU TPEICTABICHUNA O (U3UYECKOM KapTUHE MHUpPA, MECTO
¢dusznyueckor KapTUHBI MUpa B OOIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEACTaBJIECHUIN O TIPUPO/IE.

MexnpeaMeTHbIE CBA3U.

Nzydenue xkypca puzuku 6a30Boro ypoBHs B 11 Kiacce OCyIIeCTBISETCS C
YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MATEMAaTHKH,
Oumonoruu, XuMuw, reorpadu U TEXHOJIOTUH.

MexnpeaMeTHbIe TOHATHUS, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO

MO3HAHUS: SIBJICHUE, HAy4HbIA (HakT, TUnoTe3a, (uU3MYecKas BEIMYMHA, 3aKOH,



Teopusi, HaOII0IEeHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Marematnka: pemIeHHE CHUCTEMBl YPaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBI M HMX MPOEKIIMA HA OCU KOOPAMHAT, CIO0KEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMH, NPU3HAKU TOAO0OUS TPEYTOJIHLHUKOB,
onpeiesieHne MIONaau IOCKUX GUryp u oobEmMa Ted.

buonorusi: snexkTpuueckue SBICHUS B JKHBOM NpHUpoJe, KojeOaTeabHbIe
JIBUKECHUS B )KMBOU MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOW NPUPOJE, AECUCTBUE
paaualuy Ha )KUBbIE OPTaHU3MBI.

XuMUs: CTPOEHHE AaTOMOB M MOJIEKYJ, KpHUCTaJUIMYECKass CTPYKTypa
TBEPABIX  TEJ, MEXaHU3Mbl  OOpa30BaHHUS  KPUCTAIIMYECKOM  PEIIETKH,
CIIEKTpaJIbHbIA aHAIU3.

['eorpadus: mMarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MArHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKA3aHUE 3EMJIICTPSICEHUI.

TexHonorusi: JUHUM DJJIEKTPOIEpeaady, TEeHEpaTop IMEPEMEHHOro TOKa,
3JIEKTPOJIBUTATENb, WHIYKIMOHHAS TI€Yb, pajap, PaAUONPUEMHHK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOSKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.

PA3JIEJI |l. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IPEJMETA «®U3UKA»
HA YPOBHE CPeJHero 001ero 00pa3oBaHus.

JInuHOCTHBIE Ppe3yJbTaThl OCBOEHUS YydeOHOro mpeamera «DuzmKa»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEHW IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM T[EHHOCTSIM POCCHIMCKOTO OOIIEeCTBa, PACHIUPEHHE >KU3HEHHOTO
ONBITa W OMbBITA JESITEIBHOCTH B IMPOLECCE Peaau3ald OCHOBHBIX HANPaBICHUU
BOCIUTATEIIBHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxx1aHCKOTO0 BOCHIUTAHUS

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIMN 00YYAIOMIErocs KaK aKTUBHOTO

1 OTBETCTBEHHOTO WIEHAa POCCUMCKOTO OOIIECTBA;



NPUHATHE TPAJUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAaHHUCTUYECKUX U
JNEMOKPaTUYECKUX IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TPaXKJaHCKOIrO
o0111ecTBa, y4aCTBOBaTh B CAMOYITPaBICHUH B 00pa30BaTEILHON OpTaHU3aIINY;

YMEHHE B3aUMOJICHCTBOBAThH C COLIMATIbHBIMU UHCTUTYTAMU B COOTBETCTBUHU
¢ uX QYHKUIUSIMU U Ha3HAUCHUEM,;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHMUS:

c(hopMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU HUJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHUXKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBE/ICHNUS,

CIOCOOHOCTh OIIEHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYSACh HA MOPaJbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YMHCIIE B
NEATENIbHOCTU YUYEHOI0;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 5CTETHYECKOTO BOCTIMTAHUSL:

3CTETUYECKOE OTHOUIEHWE K MHpPY, BKIKOYass OCTETUKY HAay4HOI'O
TBOPUYECTBA, MPUCYIIETO (PU3UIECKOI HAYKE;

5) Tpy10BOTr0 BOCIIUTAHUS:

UHTEpEC K pa3iuvHbM cepam mpodecCHOHATBHOU NEeATeTbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOW U TEXHUKOHN, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymei mpodeccun u peaan30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TIIaHbL;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BaHUIO B 00JIACTH
bu3UKY HA TPOTSHKECHUU BCEH KU3HU;

6) SKOJIOrMYECKOr0 BOCIIMTAHHMS :

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYyJIBTYphl, OCO3HAHWE TI00aTHLHOTO
XapaKTepa HKOJOTUUECKUX MpodIeM;

IUIAHUPOBAHUE W OCYIIECTBICHUE JCUCTBUUA B OKPYXKAIOIIEH cCpelie Ha



OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHSI YEIIOBEYECTBA;

Pacmupenne ombiTa AEATENBHOCTH 3KOJIOTMYECKON HAIMPABICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO (PU3UKE;

7) LICHHOCTH HayYHOT'O TIO3HAHMS:

c(hOpMUPOBAHHOCTb MHMPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3HUECKON HAYKH,

OCO3HAHUE LIEHHOCTU HAyYHOW HESATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
u3yueHuss (UBUKH  OCYHIECTBJISITh  MPOCKTHYHO UM HUCCJIEIOBATEIBCKYIO
NEATENbHOCTh MHANBUAYAIBHO U B TPYIIIE.

B npouecce n0CTMXKEHUS] JTUUHOCTHBIX PE3YJbTATOB OCBOCHHSI MPOTrPaMMBbI

no Qu3uke I8 YpOBHSA CpeAHEro oOuiero oOpa3oBaHHs Yy OOyYarolIuXcs

COBEPIIECHCTBYETCS AMOITMOHAIbHBIN UHTCIIICKT, TIPEATOIar afoIuA
c(hOpMUPOBAHHOCTb:
CaMOCO3HaHMUS, BKITIOYAIOIIETO CTIIOCOOHOCTH MTOHNMAaTh cBOE

OMOIIMOHAJILHOE COCTOSHHWE, BHJCTh HANpPAaBICHUS PAa3BUTHSA COOCTBEHHOM
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJIUPOBAHMS, BKJIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TMOBEJEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATEHBIM U3MEHEHUSIM U MPOSBISATHh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K TOCTUKEHUIO IS U
ycIexy, ONTHUMH3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATb, MCXOJ M3 CBOUX
BO3MO>KHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH  CIMOCOOHOCTh  TOHMMATh  AMOIMOHAIBHOE
COCTOSIHUE IPYTUX, YYUTHIBAThH €TO MPU OCYIIECTBICHUHU OOIIEHUs, CIIOCOOHOCTH K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HAaBBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAaWBaTh
OTHONICHUS C APYTHMH JIFOJAbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC W Pa3pelmiaTh
KOH(DITUKTBHI.

MeTanpeaMeTHble Pe3yJbTaThl OCBOCHUSI MPOTPAMMBI CPETHETO OOIIeTro
00pa30BaHus JOJDKHBI OTPAXKATh:

OBJIaI(eHI/Ie YHHUBCPCAJIbHBIMHA IIO3HABATCIIbHBIMHU I[CﬁCTBHHMHZ



1) 6a3oBbI€ TOrUYECKUE TESUCTBUS:

CaMOCTOATEILHO  (pOpMyIHpOBaTH H  aKTyalU3HpPOBaTh  MpoOJIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENEISITh TIEH NEeATCIbHOCTH, 3a/aBaTh MapaMeTpPhl M KPUTEPHH WX
TOCTHKEHUS;

BBISBJIATH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B  PaccMaTpHUBACMBIX
(U3HYECKUX SIBIICHUSX;

pa3palaThiBaTh IUIAaH pPEIIEHUs MPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIIUXCS
MaTePHAIIbHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICATCIIBHOCTH, OIICHUBATH COOTBETCTBHUE
PE3YJIBTATOB IEJISAM, OIICHUBATH PUCKH TIOCJICICTBUN JEATEITHPHOCTH;

KOODJMHUPOBATh W  BBINIOJHATH PabOTy B  YCJIOBHSIX PEabHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

2) 6a30BbIC HCCIIEIOBATEILCKUE TCHCTBHUS:

BJIa/IeTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU TOHITHSIMU M METOAaMU
(bu3nuecKon HayKu;

BJIa/IETh HaBbIKAMHU yUeOHO-MCCIIE0BATENIBCKON U MPOSKTHOM eI TeTIbHOCTH
B 007aCTH (PU3HUKHU, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIBHOMY TMOUCKY
METOJIOB pEIICHUs 3a7a4 (PU3UUECKOTO COJCP)KaHUS, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB MTO3HAHUS;

BJIQJICTh BHUJAMH JIESITEIBHOCTH TIO TMOJYYEHHUI0O HOBOTO 3HAaHUS, €ro
WHTEPIpPETAlMY, MPEeoOpa3OBaHUI0 M TPUMEHEHUIO B Pa3UYHBIX YYEOHBIX
CUTYaIlUsSX, B TOM YKCJIE TIPU CO3/IaHUN YI€OHBIX MPOEKTOB B 0071aCTH (HU3UKY;

BBISIBJISITE TIPUYMHHO-CJICICTBEHHBIC CBS3M M aKTyaJM3UPOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJUTh apryMEHTHhI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHHUI, 3a/1aBaTh MAPaMETPhl U KPUTESPUH PEIICHUS;

aHAM3UPOBATh TIOJYYCHHBIC B XOJ€ PEIICHHS 3aJaud  Pe3yIbTaThl,
KPUTHUYECKU OIICHUBATh UX JJOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTb M (QOPMYIUPOBATH COOCTBEHHBIC 3aJaud B OOpa30BaTEIIbHOU



JESITETPHOCTH, B TOM YUCJIC TIPU U3YUEHUU (HU3UKU;

JIaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh TPHOOPETEHHBIN OTIBIT;

YMETh TICPCHOCUTh 3HAHHWS TIO0 (HU3UKE B TPAKTHYECKYIO 00JACTh
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIE HJICH, MPEIaraTh OpUTrHHAIBHBIE TTOIXOIBI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, JOMYyCKAIOIIHNE aIbTEPHATHBHBIC PEIICHUS.

3) pabota ¢ uapopmaiuen:

BJIQ/ICTh HaBBIKAMU TOJIYYCHHS WH(POPMAITUU (PU3HUECKOTO COACP)KAHUS W3
WUCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEJILHO OCYIIECTBISATh TIOWCK, aHAIW3,
CUCTEMATH3alUI0 W HMHTEPIPETAINI0 MHGOPMAIMK PAa3IUYHBIX BHIO0B H (OpM
IIPEICTABIICHUS;

OIICHMBATh JIOCTOBEPHOCTH MH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPraHU3aI[MOHHBIX
3aJa4 ¢ COONIOJICHHEM TpeOOBaHWN OJPrOHOMHKH, TEXHHKH O€30MacHOCTH,
THTHUEHBI, pPecypcocOepeKeHHs, TMPaBOBBIX H OTHYECKHUX HOPM, HOPM
uH(OpPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3NYCCKOTO COJEP)KAaHUS B Pa3IMYHBIX (opMarax c
y4€TOM Ha3Ha4YeHUs HH(DOPMAIINH | TICJIEBON ayTUTOPUH, BEIOUPAsi ONTUMAIHHY IO
dopMy TIpeICTaBICHHS U BU3YaTH3AIUH.

Omnaenne yHUBEpCAIBHBIMU KOMMYHUKATUBHBIMHE JICHCTBUSMHU:

1) obmienue:

OCYIICCTBIISITh OOIIEHHWE Ha YpoKax (U3UKK W BO BHE-YPOUHOUH
NeSITEHHOCTH;

pacmo3HaBaTh TMPEANOCHUIKH KOH(MIWKTHBIX CUTyallMii ©  CMSTr4ath
KOH(DITUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHsI C WCIIOIH30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas e TEIbHOCTD:

IIOHUMATb U HCIIOJIb30BaATh IIPCHUMYIICCTBA KOM&HHHOﬁ u HHI[HBHI[yaHBHOﬁ



padoTHI;

BBIOMpPATh TEMAaTUKy W METOAbl COBMECTHBIX ACHCTBUM C Y4ETOM OOIIMX
WHTEPECOB, U BO3MOKHOCTEN KaXKAOT0O YIEHA KOJIEKTHBA;

NpPUHUMATh 1EIM COBMECTHOM  JESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAa4yeCTBO CBOETO BKJIAJa M KaXKIOTO YYaCTHHUKA KOMAaHIbl B
OOIIMIA pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TMPOEKThI, OIEHUBATh HUAEU C TO3UIMA HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IUUYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBilajieHe YHUBEPCATBHBIMU PETYJISITUBHBIMU JIEUCTBUSIMU

1) camoopranuzanusi:

CaMOCTOSTEIILHO OCYIIECTBIISTH MMO3HABATENbHYIO JACSTEIBHOCTh B 00JIACTH
(GU3MKH M aCTPOHOMHH, BBISABIATH MNPOOJEMBI, CTaBUTh H (POPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEIIbHO COCTAaBJIATH IIIAH PELICHUs PACUETHBIX M KAYE€CTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBAaTH €ro, Oparb Ha ceb0s
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSIBICHHUIO JPYAUIHMH B 00JaCTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,

OLCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



BJIaJIcTh HAaBBIKAMHM  TO3HABAaTEIbHOW  pedIIeKCMM KaK  OCO3HAHUSA
COBEpIIAEMbIX JIEUCTBUA U MBICIUTEIbHBIX MPOIECCOB, HUX PE3YIbTATOB H
OCHOBAHU;

WCIIOJIB30BaTh NPUEMBI pedIIeKCUU I OIEHKU CUTYaIlMH, BHIOOpa BEPHOTO
pelieHus;

OIICHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATH PEIICHUS 10 UX CHIXKCHUIO;

NpUHUMATh MOTHBBI U apTryMEHTHl JPYTUX IMpU aHaIW3e pe3yJbTaToB
NeSATeTbHOCTH.

3) npunsiTHe ce0sa U IPYrUX:

pPUHUMATh Ce0s1, TOHUMAas CBOM HEJJOCTATKU U IOCTOMHCTBA;

NpUHUMATh MOTHBBI U apTyMEHTHl JPYTUX IMpPU aHaIW3e pe3yJbTaToB
NeSATeNIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIUOKY.

IIpeaMeTHBIE pe3yJbTaThl OCBOCHHS IIporpaMMmbl 1o (¢usuke. B mporecce
U3y4deHus Kypca kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oOyuaromiuiics
HAy4YUTCA:

JEMOHCTPUPOBATh HA TPHUMEpPaxX Pojb U MeCTO (HU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAay4yHOM KAapTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKON JI€ATETbHOCTH JIIOJIEH;

YUHUTHIBaTh TPAHUIIBl TNPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJIEICH:
MaTepuajabHas TOYKa, MHEPIMaabHas cucTemMa oTcuéTra, abCOII0THO TBEPIOE TEO,
UJICATbHBIA Ta3, MOAEIN CTPOCHUS T'a30B, KUJIKOCTEH M TBEPIBIX TEJ, TOUCUYHBIN
AIICKTPUYCCKUM 3apsi]l IPU PeIIeHUU (HU3NISCKUX 3a/1aY;

pacrio3HaBaTh (GU3UYCCKHE SBICHUS (IPOIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KMHETUYECKOU TECOPUU CTPOCHHS BEIIECTBA U
JJEKTPOJUHAMUKNA:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSMOJIMHEHHOE
JIBW)KEHHE, CBOOOJIHOE TIaJICHUE TeJl, JBWXEHHUE 110 OKPYXKHOCTH, HHEPIIUS,
B3auMoielicTBUE Tel, Tuddy3usi, OPOYHOBCKOE JBMIKCHUE, CTPOCHUE >KHIKOCTEH
1 TBEPJBIX TEJI, K3MCHEHUE 00bEMA TEJT ITPU HarpeBaHUM (OXJIAXKICHUH ), TEIIIIOBOEC
paBHOBECHE, HCMapeHue, KOHJICHCAIlWs, TJIaBJICHUE, KpUCTaIu3alus, KUIEHHUE,

BJIA’)KHOCTBb BO34YyXad, ITIOBBIICHUC JAaBJICHUA I'a3da IIpU €10 HAarpCBaHWM B 3aKPBITOM



COCyl€, CBSI3b MEXKAY IapamMeTpaMM COCTOSHHMSI Tra3a B H30MpPOIECcCax,
AJIEKTpU3aLUs TEJl, B3AUMOACHCTBUE 3aPs/I0B;

OMUCHIBATh MEXAHUYECKOE NBUKEHHUE, UCTOJIb3YS (PU3MUECKUE BEIUYUHBI:
KOOpAMHATAa, NyTh, MEPEMENICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejia, CHIa,
MMIYJIbC TE€Ja, KHHETUYECKas >HEPTUsi, MOTCHIMAJIbHAs dHEPTUs, MEXaHUYECKas
paboTa, MeXaHMYECKass MOIIHOCTh, MpPH ONHCAHWUW TMPaBWIBHO TPAKTOBATh
(bU3UYECKU CMBICT HCMOJb3YEMBbIX BEJIMYMH, WX OO0O3HAYEHUS W CIAUHUIIBI,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3NUECKYIO0 BEIUYUHY C JIPYTUMHU
BEJIMYMHAMH;

ONUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI U TEIUIOBBIC SIBICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPTrUsi XaOTUYECKOrO JABHXKEHUS MOJICKYJ, CPEIHEKBaIpaTUUHAS
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSI JHEprus, padbora rasa,
KOA()PUIIMEHT TIOJIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENs;, TMPU ONMUCAHUM
NPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEeMbIX BEJIWYMH, UX
0003Ha4YeHUs] W ©IUHMIIBI, HAaXOAUTh (OPMYINBI, CBSI3BIBAIOIIUE JAHHYIO
(bU3UYECKYIO0 BEIUYNHY C IPYTUMHU BEJTUUYNHAM;

ONUCHIBATh  M3YUYCHHBIE  JJIEKTPUYECKHUE  CBOMCTBA  BEIIECTBA U
AJIEKTPUYECKUE sIBJICHUA (TIPOIECCHI), HCIONB3Yd (HU3NUECKUE BETUYUHBI:
AJIEKTPUYECKUIN 3apsjl, DJICKTPUUECKOE MO0JIe, HANPSXKEHHOCTh MMOJIS, MOTEHIHAI,
Pa3HOCTh TIOTCHIIMAJIOB;, IPH OIMCAHWUU TMPABWIBHO TPAKTOBaTh (PU3MUECKUN
CMBICTI HCIIOJIb3YEMBIX BEIWYWH, WX O0O0O03HAYEHHUS ¢ CIAWHUIIBI; YKa3bIBaTh
dbopMyIbl, CBSA3BIBAIOIIKME JaHHYK (DHU3WYECKYH0 BEIWYHHY C JPYTUMH
BEJIMUYNHAMU;

aHAJTU3MPOBATh (PU3UUYCCKHE MPOICCCHl U SBICHUS, UCIOIB3Ys (PU3UICCKHEC
3aKOHBI U IPUHIUITBL: 3aKOH BCeMUpHOro Tsarotenus, I, 11 u III 3akonbr HeroTOHA,
3aKOH COXPaHCHWS MEXAaHWYECKOW SHEpPruM, 3aKOH COXPAHEHHUS HWMIYyJbCa,
NPUHIUAN CYNEPIO3UIMKA CWJI, TPUHIMII PABHONPABUS HHEPUHATBHBIX CHCTEM
OTCYETA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOCHMS BEIECTBAa, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUUYECKOW HEPTUU TEIJIOBOrO JBUKEHUS MOJEKYH C

a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS



ANEKTPUUECKOTO 3apsiaa, 3akoH KymoHa, mpw 3TOM pas3iudaTh CIIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUILBI,
00J1acT) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHITUIIBI JCHCTBUS MAaIlliH, MPHOOPOB U
TEXHHYECKUX YCTPOUCTB; pa3IMuaTh yCIOBUS WX 0€30MACHOTO WCIOJIL30BAaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJTHATE OKCIIEPUMEHTHI 110 HCCIEAOBAHUIO (DU3UYECKUX SIBICHHA U
MIPOIIECCOB C HCIIOIB30BAaHUEM IMPSIMBIX, ¥ KOCBEHHBIX H3MEPEHHUH, MPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITH IPSIMBbIC U KOCBEHHBIC M3MEpEHUs (DU3NICCKUX BEITUYHH, TPU
STOM BBIOMPATh ONTHUMAJBHBIH CIIOCOO M3MEPEHHUS M KCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY (U3HYSCKHMMHM  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
dukcupoBaTh PE3yNbTATHl TMOJYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYHMH B
BUJIE TaOIUIl U TpadUKOB, 1eNIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOro1aTh IpaBmiia 0€30MaCHOTO Tpya MpU MPOBEICHUH UCCIEIOBAHUHN B
pamMKax ydeOHOTO JKCIIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON M TPOEKTHOMU
JESITENBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1a0OpPaTOpHOTO
000py10BaHMS;

pemarh pacuéTHbIE 3aJadyd C SBHO 3aJaHHOW (U3MUECKOW MOJIETBIO,
UCIIOJIb3Ys (PM3UUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCIOBUSA 3aa4H
BBIOWpATh (DU3UYECKYIO MOJEIb, BBACIATh (PU3NUECKUE BETUYUHBI U (OPMYIIHI,
HEeoOXonUMbIe NIl €€ pEeIlIeHUs, MPOBOJAUTH PAcu€Thl U OICHUBATH PEATBHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3HUECKON BEITUYNHBI,

pemiarth KadyeCTBCHHBIE 3a/1auu: BBICTPANBATh JOTUYECKU
HEMPOTUBOPEYMBYIO IIETIOYKY PACCYKICHHA C HWCIOIb30BAHUEM W3YYCHHBIX
3aKOHOB, 3aKOHOMEPHOCTEHN M (PU3HUECKHUX SIBIICHUI;

HCIIOJIB30BATh Inpu peUICHNN y‘-Ie6HI>IX 3aJga4d COBPCMCHHEIC



MH()OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U Ipe/CcTaBleHUsa Y4eOHON M HAay4YHO-TIOMYJISIPHOM MH(pOpPMaLUU, MOJTYYEHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIYyYaeMyI0 HH(POPMALIHIO;

MPUBOJUTH MPUMEPHI BKIIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PUZHKOB
B pa3BUTUE HAayKH, OOBICHEHHE NPOLECCOB OKPYKAIOUIETO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOM >KU3HU
Uit o0ecrieyeHus: 0€30MacCHOCTH MpU 0OpaIeHUuH ¢ TpUOOpaMHU M TEXHUUYECKUMHU
yCTpOMCTBAaMU, JIJIsl COXPAHEHUs 37I0POBBSl M COOJIOJECHUS HOPM SKOJIOTHYECKOTO
NOBEJEHUS B OKPYKAIOLIEN CPEAE;

pabotaTh B Tpymme C BHIIOJHEHUEM PA3JIUYHbIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPyMNMbl, PAUOHAIBHO paCHpeNensITh OOA3aHHOCTH H
IUIAaHUPOBAaTh JAEATEIBbHOCTh B HECTAaHAAPTHBIX CUTYyalUsX, OLEHUBATh BKIAJ
Ka)KJI0T0 M3 YYACTHUKOB I'PYIINbBI B PEIIEHUE PACCMATPUBAEMOM MPOOIIEMBI.

[IpenmeTHble pe3ynbTaThl OCBOEHUSI MporpaMmbl o ¢usuke. B mpouecce
U3ydeHHsl Kypca Kypca (usuku 6azoBoro ypoBHs B 11 kjacce oOydaromniuiics
HAy4HTCS:

JEMOHCTPUPOBATh Ha MpPHUMEpPax Pojb U MecTo (HU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUpPA, B PAa3BUTHUU COBPEMEHHON TEXHUKU H
TE€XHOJIOTHM, B MPAKTUYECKON IESITEIBHOCTH JIOJIECH, LIEJIOCTHOCTh U E€IUHCTBO
br3HuYeCcCKoi KapTHHBI MHUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHUS W3YyUYEHHBIX (U3UUECKUX MOJIETICH:
TOYEYHBIN JIEKTPUYECKHUM 3apsl, Jyd CBETA, TOUCUHBI UCTOYHUK CBETA, AEpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO Sifpa TpPH pEeIIeHHH (HU3UIECKUX
3a/;ay;

pacrno3HaBaTh GU3HUECKUE ABICHUS (TIPOIIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJUHAMUKHA U KBAHTOBOW (DPM3HKU: dIEKTPUUECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JCHCTBHS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, SJIEKTPOMArHUTHAasi WHAYKIUS, JACHCTBUE MAarHUTHOTO TOJA Ha
MPOBOJHUK C TOKOM M ABWXKYUIUMKCS 3apsij, JIEKTPOMArHUTHBIE KOJeOaHUs U

BOJIHBI, MPSIMOJIMHEMHOE pPAcIpOCTpPAaHEHUE CBETa, OTPaXKEHUe, IMPETOMIICHUE,



untepdepeHnus, audpakuus U OOJsApU3aIUsl CBETa, JUCIEpPCHUs] CBETA,
dotoanekrpuueckuii 3pPekt (hororddekrt), cBeTOBOE JaBleHHE, BOSHUKHOBECHUE
JUHEWYATOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAas U HCKYCCTBEHHAs
PaIuOaKTUBHOCTD;

OMUCHIBATh M3YUYCHHBIE CBOWCTBA BEIIECTBA (AJIEKTPUUYECKUE, MArHUTHBIC,
ONTUYECKUE,  DJICKTPUUYECKYIO  MPOBOJUMOCTh  Pa3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHUS (TIPOILIECChI), HCHONB3Ys (PU3MUECKUE BETUUYUHBI:
ANEKTPUUECKUI 3apsll, CUjla TOKA, JIEKTPUYECKOE HAIpPSIKEHUE, DIEKTPUUECKOE
COMPOTHUBIICHHE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJABIKYIIAs cuiia, paboTa ToKa,
WHIYKIUST MarHuTHOTO ToJisl, cuia Awmrmepa, cwia JlopeHila, WHIYKTUBHOCTH
KaTYIIKH, DHEPrusi JJICKTPUYECKOTO W MArHUTHOTO TIOJIEH, MEpUojJ U 4YacToTa
KoneOaHuii B KoJieOaTeJbHOM KOHTYpe, 3apsii M Cujla TOoKa B Ipoliecce
FapMOHMYECKHUX JJIEKTPOMAarHUTHBIX KoJieOaHui, (OKYCHOE pacCTOSHHE U
ONTHYECKAasl CHUJIa JIMH3bI, NPH OIMUCAHWHM TMPABWIHHO TPAKTOBATh (HHU3UUYCCKUI
CMBICI HCIIOJB3YEMbIX BEJIMYMH, HMX OO0O3HAUCHMs] W CIUHMIIBI, YKa3bIBaTh
(dopMyIbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYHUHY C JIPYTUMU
BEJIMYMHAMU;

ONHUCHIBATh M3YYCHHBIE KBAHTOBBIE SIBICHUS U IPOLECCHI, HCIOIb3YS
(¢u3znueckre BEIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acTOTa CBETa, PHEPTHUsS U UMITYJIbC (DOTOHA, TIEPHO/] MOTypacnaaa, YHEPTUs CBS3H
aTOMHBIX SiZIep, TPU OMUCAHWUU TMPABUIBHO TPAKTOBATh (U3HMUYECKUN CMBICIH
UCIIOJIb3YEMbIX BEIIMYMH, MX OOO3HAYCHUS M EIWHUIIbI, yKa3blBaTh (HOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (U3MYECKYIO BEIWYMHY C JIPYTUMU BEJIWYUHAMU,
BBIYHCIISATH 3HAUCHHE (PU3NUECKON BEITMIMHBL;

aHAM3UPOBATHh (PU3MUECKHE TPOIECCHl U SBICHUS, UCTIONB3Ys (HU3UIECKUE
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapajlieIbHOTO
COEMHEHUSI MPOBOJHUKOB, 3akoH Jlxoyis—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
MHJYKIWH, 3aKOH MPSIMOJIMHEHHOTO0 PAaCIPOCTPAHEHUS! CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI TMPEJIOMJICHUSI CBETa, ypaBHeHWEe DifHmTelHa nis (horodddekra,
3aKOH COXPAaHEHHUS! SHEPruH, 3aKOH COXPAHEHUS HMMIYJIbCa, 3aKOH COXPaHEHHUS

QJICKTPHUYICCKOI'O 3apAaad, 3aKOH COXpPaHCHHA MACCOBOI'0 4HCJIa, IIOCTYJAThI Bopa,



3aKOH PaJIMOAKTUBHOTO Pacmaja, Py 3TOM pa3IndaTh CJIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIpAXKEHUE U YcIoBUs (TpaHUIlbl, 00JaCTH)
MIPUMEHUMOCTH;

OTpeNeNsITh  HAmpaBiICHHE BEKTOpa HMHIYKIUA MArHATHOTO  TIOJIS
MPOBOJHUKA C TOKOM, CHIIbl AmIiepa u cuibl JIopeHia;

CTPOUTh W ONHUCHIBATH H300paKECHHE, CO3/1aBaEMOC IIIOCKUM 3EpKaJioM,
TOHKOMW JIMH30M;

BBITIOJTHATE OKCIIEPUMEHTHI 110 HCCIEAOBAHUIO (DU3UYECKUX SIBICHHA U
NIPOIIECCOB C HCIOJIB30BAaHUEM TPSMBIX, U KOCBECHHBIX HM3MEPCHUH: TPU ITOM
dbopmynupoBaTh mpoOieMy/3agady U TUMNOTE3y Yy4eOHOTrO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OIBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITH TIPSIMBbIC U KOCBEHHBIC M3MEpEHUS (DU3NICCKUX BEIUYHH, TPU
STOM BBIOMPATh ONTHUMAJBHBIH CIIOCOO HM3MEPEHUS W MCIOJb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIWYUH C HCIOJb30BAHUEM
OpSIMBIX HU3MEPEHHM: TpPU HSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH
pPE3yNbTATHI MOJYYEHHON 3aBHUCHUMOCTH (PU3MUECKUX BEIMYMH B BHJIE TAOJIHUI] U
rpaduKoB, IenaTh BEIBOABI IO pe3ybTaTaM UCCIEeI0BaHNUS;

coOmro1aTh TpaBmiia 0€30MacHOTO Tpya MpU MPOBEICHUH UCCIEIOBAHUN B
pamMKax ydeOHOTO JKCIIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON M TPOEKTHOMU
JESTEIHHOCTU C WCIOb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000pyTI0BaHMS;

pemarh pacuéTHbIE 3aJadyd C SBHO 3aJaHHOW (U3HUECKOW MOJIETbIO,
UCIOJIb3Yys (PM3UUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUSA 3aa4H
BBIOWpATh (DU3UYECKYIO MOJIEINb, BBIACIATh (PU3NUECKUE BEITUUYUHBI U (POPMYIIBI,
HeoOXomuMble NIl €€ pelIeHHs, POBOAUTH PacUY€Thl M OIICHUBATH PEATBHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3HMUECKON BEITUYUHBI,

pemiarth Ka4eCTBCHHBIE 3a/1auu: BBICTPaNBATh JOTUYECKU
HEMPOTUBOPEYMBYIO IIETIOYKY PACCYKICHHA C WCIOIh30BAHUEM W3YYCHHBIX

3aKOHOB, 3aKOHOMEPHOCTEHN U (PU3NYECKUX SIBJICHUM;



UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  Yy4eOHBIX  3aJad  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJOTUH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Ipe/CcTaBleHUsa Y4eOHON M HAay4YHO-TIOMYJISIPHOM MH(pOpPMaLUU, MOJTYYEHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJy4aeMyt0 HHPOpMaLUIO;

OOBSACHATh MPUHUUIBI JEUCTBHUS MallMH, NPUOOPOB U TEXHUUECKHUX
YCTPOWCTB, pa3inyarh yCJIOBUS MX O€30MIaCHOrO MCIOJIb30BaHUS B IIOBCEIHEBHOM
KU3HU,

OPUBOJIUTH MPUMEPHI BKIIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Uit o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIieHUH ¢ TpUOOpaMH M TEXHUUYECKUMHU
yCTPOWCTBAaMH, ISl COXPAHEHUs 30POBbSI U COOJIFOJIEHUSI HOPM SKOJIOIMUYECKOTO
IIOBEJCHUS B OKPY)KAIOLICH CPEC;

pabotaTh B TpyNIe C BBITOJIHEHHUEM pPa3IUYHBIX COIMAIBHBIX pOJEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PANUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATh JACATEIBHOCTh B HECTAaHAAPTHBIX CUTYyalUsX, OLEHHUBATH BKIIAJ

Ka)KJI0T0 M3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PACCMATPUBAEMOM MPOOIIEMBI.



PA3SJEJ III. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «®U3UKA»

10 KJIACC
No Tema ypoxka KonnyectBo uacos DJexkTpoHHbIE HU(POBBIE
/i 00pa3oBaTeIbHbIE PECYPChI
Bcero|| Koutponbasie || [lpaktuueckue
paboThl paboThl
Paznen 1. DU3UKA U METOAbI HAYUYHOTI'O ITIO3HAHUA (2 yaca)
1 | ®usuka — Hayka o npupoe. Haydnpie MeTo1bI TO3HAHUS 1 bubnuoreka [JOK
OKPY)KaIOIIEero Mupa https://m.edsoo.ru/ff0c32e2
2 |Poss 1 MecTO Gu3MKH B GOPMUPOBAHUU COBPEMEHHOMN HAYYHOM 1 bubnuoreka [JOK
KapTUHBI MUPA, B TPAKTHYECKOMN JIESITEIbHOCTH JIFOICH https://m.edsoo.ru/ff0c33e6
Paznea 2. MEXAHUKA (18 yacoB)
3  |Mexanuueckoe aBmkeHre. OTHOCHTEIBHOCTh MEXaHUIECKOTO 1 bu6moreka [IOK
nekenus. [lepeMerienue, CKOPOCTh, YCKOPEHHE https://m.edsoo.ru/ff0c3508
4 ||PaBHOMEpHOE MPSIMOJIMHEHHOE IBHKCHHE 1 bubnuroreka [JOK
https://m.edsoo.ru/ff0c3620
S |[PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBHIKCHHE 1 bubnmroreka [JOK
https://m.edsoo.ru/ff0c372e
6 ||CBoboaHOE mageHHe. Y CKOpPEeHHEe CBOOOIHOTO MaAeHUs 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc
7 |[KpuBosmHelHOE qBHKCHHE. [IBI)KCHHE MaTepUaIbHON TOYKHU T10 1 bubnuorexa [JOK
OKPY)KHOCTH https://m.edsoo.ru/ff0c3ada
8 |IIpuuuum otHOcuTenbHOCTH ["anmunes. MHepuuaabHble CUCTEMBI 1 bu6mmoreka [JOK
orcuera. [lepBriii 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 |Macca Tena. Cuna. [IpuHuun cyneprno3unuu cuil. Bropoii 3akoH 1 bubnuoreka [JOK
HeroToHa 1151 MarepuanbHON TOUKA https://m.edsoo.ru/ff0c3be8
10 |Tpernii 3akoH HproTOHA /U1l MaTepHaIbHBIX TOUEK 1 bubnuorexa [IOK

https://m.edsoo.ru/ff0c3be8
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No Tema ypoka KonuuectBo vacos OJeKkTpoHHbIE HU(POBBIE
/i 006pa30BaTEIbHBIE PECYPCHI
Bcero KOHTpOJ'IBHBIe HpaKTI/I‘-ICCKI/IC
paboThl paboTsl

11 |3akon BcemupHoOro Tsrorenus. Cuia tsoxectu. [lepsas 1 bubmmoreka [JOK
KOCMUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00

12 |Cuna ynpyrocru. 3akon I'yka. Bec Tena 1 bubmmoreka [JOK

https://m.edsoo.ru/ff0c3el8

13 ||Cuna tpenus. Koapurument tpernst. Cuia COMPOTUBICHUS TIPH 1 bubnuotexa [JOK
IBWKEHUHU TEJIa B )KUIKOCTH WU Ta3e https://m.edsoo.ru/ff0c3f76

14 |[loctymaTensHOE W BpalaTeIbHOE TBHKEHUE a0OCOITFOTHO 1 bubmorexa [IOK
TBEPOTO Tena. MoMeHT cuitbl. [Tnedo cuibl. YcnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tena

15 |Mmmynbc MaTeprambHONW TOYKH, CHCTEMBI MaTepUAITBHBIX TOYEK. 1 bubnuoreka [IOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUsT UMITYJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
TIBYDKCHUE

16 |PaboTa u MOITHOCTH cuJibl. KuHeTHUecKas sHeprus 1 bu6moreka [IOK
MaTepHabHOW TOYKH. TeopemMa 00 M3MECHEHUH KHHETHYECKO https://m.edsoo.ru/ff0c4502
SHEPTUU

17 |lTorenmmanbHas sHeprus. [loTeHIIMaIBHAS SHEPTHUS YIIPYTO 1 bubnuorexa [JOK
nehopMupOBaHHON TPYKUHBIL. [ToTeHIIHAIbHAS SHEPIHS TENa https://m.edsoo.ru/ff0c461a
BOJIM3H IOBEPXHOCTH 3eMIIH

18 |[loTeHumanpHbIC U HENOTEHIIMAIbHBIC CHIIBI. CBSI3b paOOTHI 1 bubmmoreka [IOK
HEIMOTEHIMAIBHBIX CHJI C U3MEHECHHEM MEXaHHMUYCCKOM SHEPTUU https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJI. 3aKOH COXPaHCHHS MEXaHUYECKOM SHEPTHU

19 ||JTaGopaTopHas pabora «MccnemoBanue CBs3u pabOThI CHIIBI C 1 1

H3MEHEHHEM MEXaHMYSCKOM OHEPTHHU TCJIa HA ITPUMEPE
PACTSAKCHUA PE3UHOBOI'O KI'yTa»
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No Tema ypoka KonuuectBo vacos OJeKkTpoHHbIE HU(POBBIE
/i 006pa30BaTEIbHBIE PECYPCHI
Bcero KOHTpOJ'IBHBIe HpaKTI/I‘-ICCKI/IC
paboThl paboTsl
20 |KontposbHas padota o Teme «Kunemaruka. JJunamuka. 3akonsr | 1 1 bubmmorexa [IOK
COXPaHCHHS B MEXaHUKE)» https://m.edsoo.ru/ff0c4b74
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJIUHAMMUMKA (24 yaca)
21 ||OcHOBHBIE MTOJIOKEHHUS MOJICKY/ISIPHO-KUHETUYECKON TEOPHUH. 1 bubnuotexa [JOK
bpoyHoBckoe nekenue. Auddy3us https://m.edsoo.ru/ff0c4dc2
22 | XapakTtep JIBMIKCHHS ¥ B3aUMOJICHCTBHS YaCTHUI] BEIIECTBA. 1
Mogenu cTpoeHHs Ta30B, KUIKOCTESH M TBEPIBIX Tel
23 ||[Macca mouexyi. KomudaectBo BemectBa. [TocrostHaas ABorapo 1
24 | TerutoBoe paBHOBecHe. TemmnepaTypa u e€ nusmepenue. Illkana 1
temnepatyp Llenbcus
25 ||Mneanbubrii ra3 B MKT. OcHoBHOe ypaBHeHHe MKT 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0c4fde
26 ||AGcoIrOTHAs TeMIIepaTypa Kak Mepa CpeaHe KHHETHIeCKOM 1 bubmuorexa IIOK
SHEPIUHU JABWKCHHS MOJICKYI. YpaBHeHHe MeH ieneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona
27 |3akon JlansroHa. ['a30BbIe 3aKOHBI 1
28 |Jlabopatopnas pabora «VccnenoBaHue 3aBUCUMOCTH MEXKY 1 1
napamMeTpaMH COCTOSIHUS Pa3peKEHHOTO Ta3ay
29 |M3omporiecchl B HACATBHOM T'a3e U UX rpaduueckoe 1 bubmmoreka [IOK
[pEeICTaBICHHE https://m.edsoo.ru/ff0c570e
30 (|BHyTpeHHsIsI SHEPT s TEPMOJANHAMHYECKOW CHCTEMBI U CIIOCOOBI 1 bubmoreka [IOK
e€¢ nameHenus. KommuecTBo TemoTel u paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTHUs 0JTHOATOMHOTO UCATBHOTO ra3a
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No Tema ypoka KonuuectBo vacos OJeKkTpoHHbIE HU(POBBIE
n/m 00pa3oBaTeIbHbIE PECypPChl
Bcero KOHTpOJ'II:HI:Ie HpaKTI/I‘-ICCKI/IC
paboThl paboTsl
31 |Buasl Temionepenadn 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c5¢36
32 ||YaenbHas TEIUIOEMKOCTH BelecTBa. KOJUYECTBO TEIIOTHI IPU 1 bubnuorexa [JOK
Teruionepenade. AanabaTHbI mporecc https://m.edsoo.ru/ff0c5c36
33 |[lepBblii 3aKOH TEPMOTUHAMHUKH U €0 IPUMEHEHUE K 1 bubnuorexa [JOK
U30IpoIeccam https://m.edsoo.ru/ffOc5efc
34 |HeoOpaTuMOCTh POIIECCOB B Mpupoie. Bropoii 3akoH 1 bubmorexa [IOK
TEPMOTUHAMHUKH https://m.edsoo.ru/ff0c6230
35 |[Ipunnumn aeictust u KIT/I TermoBoi MammHbl 1 bu6moreka [IOK
https://m.edsoo.ru/ff0c600a
36 |Lluxx Kapuo u ero KITJ] 1
37 ||9KO0JOTHYECKUE MPOOIEMBI TEIUIOIHEPTETUKH 1
38 ||O6o6maromwmii ypok «MonekynsapHas ¢pusnka. OCHOBBI 1 bubmuoreka [JOK
TEPMOAMHAMHUKHN https://m.edsoo.ru/ff0c6938
39 ||[KouTposbHas paboTa mmo Teme «MoutekyisipHas ¢pusnka. OCHOBBI 1 1 bubnuoreka [JOK
TEPMOAMHAMHUKHI https://m.edsoo.ru/ff0c6a50
40 |[TapooOpa3oBanue u KOHACHCANKs. VcnapeHrue U KUICHHE 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c63b6
41 ||AGCOIOTHAS U OTHOCUTEINbHAS BIAYKHOCTh BO3/IyXa. 1 bubnunoreka [JOK
Hacelenuslii map https://m.edsoo.ru/ff0c64d8
42 |TBépmoe Teno. Kpucrannmueckue n aMmopdHsIe Tena. 1 bubnuoreka [IOK

AHI/I3OTpOHI/I${ CBOMCTB KpHUCTAJJIOB. )KI/II[KI/IC KpHUCTAJJIbI.
COBpCMeHHHC MaTepHraJIbl

https://m.edsoo.ru/ff0c65f0
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No Tema ypoka KonuuectBo vacos OJeKkTpoHHbIE HU(POBBIE
/i 00pa3oBaTeIbHbIC PECYPCHI
Bcero KOHTpOJ'II:HI:Ie HpaKTI/I‘-ICCKI/IC
paboThl paboTsl
43 |[InaBieHue u KpUCTALIM3ANMS. Y ACIbHAs TEIUIOTA IUIABJICHUSI. 1 bubnuorexka [JOK
CyOnumarus https://m.edso0.ru/ff0c6708
44 |YpaBHEHHE TEIUIOBOTO OanaHca 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0c6820
Paznen 4. DJIEKTPOIMHAMMKA (22 yaca)
45 | DnexTpu3anus Tel. DIeKTpudeckuit 3apsi. JlBa Buga 1 bubmmoreka [JOK
AIIEKTPUUYCCKHX 3aPS/I0B https://m.edsoo.ru/ff0c6bcc
46 |[IpoBOJHMKH, TUIICKTPUKH U MOJYIPOBOJIHUKH. 3aKOH 1 bubnuoreka [JOK
COXpaHEHHS AICKTPHUUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 |BzaumoneiicTBue 3apsaaoB. 3akoH Kymona. Toueunsiit 1 bubnuoreka [JOK
AIIEKTPHUCCKHIA 3apsijl https://m.edsoo.ru/ff0c6ced
48 |HampskE€HHOCTB 3JCKTPUYecKOro mostst. [Ipunmmn cyneprosumum || 1 bubnuorexa [JOK
AIIEKTPHYCCKUX TOJICH. JIMHUM HAPSHKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 |[Pabota cui anekTpocTaTudeckoro mojs. [Toreniuan. PasHocTs 1 bu6moreka [IOK
HOTCHIHAJIOB https://m.edsoo.ru/ff0c6f00
50 (TIpoBOAHMKH U TUDJICKTPUKH B DIICKTPOCTATHYECKOM IIOJIE. 1 bubnuorexa [JOK
JIMaekTprUecKas POHHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
o1 |Dnextpoémkocts. KonaeHcarop 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0c7126
92 ||DneKTpOEMKOCTh IIOCKOTO KOHJCHCATOpA. DHEPTHS 1 bubnunoreka [JOK
3apsHKEHHOTO KOHAEHCaTopa https://m.edsoo.ru/ff0c72c0
53 |JTabopatopHas pabora "M3mMepeHune 31eKTpoEMKOCTH 1 1
KOHJeHcaropa"
54 |[TpuHIHMI IEHCTBHS U IPUMEHEHUE KOHICHCATOPOB, 1



https://m.edsoo.ru/ff0c6708
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No Tema ypoka KonuuectBo vacos OJeKkTpoHHbIE HU(POBBIE
/i 00pa3oBaTeIbHbIC PECYPCHI
Bcero KOHTpOJ'II:HI:Ie HpaKTI/I‘-IGCKI/IC
paboThl paboTsI
KOIMMMPOBAIBLHOTO aIapara, CTpyHHOTO IPUHTEPA.
DnexTpocTaTHuecKas 3alluTa. 3a3eMJIeHHE IEKTPOonprudopoB
95 || DIEKTpHUYECKUH TOK, YCIOBUS €ro cymectBoBanus. [locrosaupni || 1
tok. Cua Toka. Hanpsbxkenue. Conpotusienne. 3akon Oma jyist
ydacTKa Ieru
56 |ITocrnemnoBaTenpHOE, MapalIeabHOE, CMEIIAHHOE COSANHEHHE 1 bubnuorexa [JOK
npoBoAHUKOB. JlabopaTopHast pabota «M3yueHne cMEeIIaHHOTO https://m.edsoo.ru/ff0c7410
COCIIMHEHUS PE3UCTOPOBY
57 |[PaboTa M MOIIHOCTH JIEKTPHUECKOTO Toka. 3akoH [[xoynsa-Jlenmal| 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0c7838
58 |3akon OMa IS MOJHOM (3aMKHYTOM ) JIEKTPHUECKOM IICTIH. 1 bubnuorexa [JOK
KopoTtkoe 3ambikanue. Jlabopatopras padota «M3mepenne DJ1C https://m.edsoo.ru/ff0c7ae0
MCTOYHHUKA TOKA M €0 BHYTPEHHETO COMPOTUBIICHUS
59 | DnekTpoHHAs MPOBOAUMOCTD TBEPIBIX METAIIIOB. 3aBUCUMOCTh 1
COMPOTHBIICHUSI METAJJIOB OT TeMIiepatypsl. CBEpXIpPOBOAUMOCTh
60 | DmexTpuyeckuii TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB 1
61 |(I[TosympoBOAHHMKH, KX COOCTBEHHAS M IPUMECHAS IIPOBOIUMOCTD. || 1 bubmuorexa [JOK
CsoiictBa p—n-niepexosa. [TomynpoBoAHUKOBBIE IPUOOPHI https://m.edsoo.ru/ff0c84ae
62 ||DmexTpUyecKHii TOK B paCTBOPaxX U pacIuiaBax JICKTPOIUTOB. 1 bubnuorexa [JOK
DICKTPOIUTHYECKAS JUCCOLUAIUA. DIEKTPOJIN3 https://m.edsoo.ru/ff0c82ba
63 | DnmexTpuyeckuii TOK B razax. CaMOCTOSATEILHBIA U 1 bubnunoreka [JOK
HECaMOCTOSATENBHBIN pa3psa. Monuus. [1nazma https://m.edsoo.ru/ff0c84ae
64 |DnexTpuyeckue NpUOOPHI M YCTPOHUCTBA U UX TPAKTHUECKOEC 1 bubnmoreka [JOK

IIPUMCHCHUC. HpaBI/IJ'Ia TEXHHUKHU 0€30MMacHOCTH

https://m.edsoo.ru/ff0c86fc
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No Tema ypoka KonuuectBo vacos OJeKkTpoHHbIE HU(POBBIE
n/m 00pa3oBaTeNbHbBIC PECYPChI
Bcero KOHTpOJ'II:HI:Ie HpaKTI/I‘-ICCKI/IC
paboThl paboTsI
65 ||O6oOGImaroIHii YPOK «DIEKTPOMHAMUKAY 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0c88be
66 |KonrtposbHas paboTa o Teme «nekTpocratuka. [10cToOsHHbIH 1 1 bubnuoreka [JOK
AIIEKTPUYCCKHIA TOK. TOKH B Pa3InYHbBIX CPEaax» https://m.edsoo.ru/ff0c8a8a
67 |Pe3epBHbIii ypok. KoHTposibHas paboTa 1o TeMe 1 bubmoreka [IOK
"DneKTpoauHaMHKa" https://m.edsoo.ru/ff0c8c56
68 |PesepBHbIii ypok. O6oOIIatoImii ypok mo temam 10 kinacca 1 bubnunoreka [IOK
https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 3
11 KJIACC
No Tema ypoka KommuectBo wacos DNeKTpOHHEIE U(POBBIC
/11 00pa3oBaTeNbHBIE PECYPCHI
Bcero|| Kontponbasie || [IpakTnueckue
paboThI paboThI
Paznea 1. DJIEKTPOJAUMHAMMUMKA (11 yacoB)
1 |[[TocTosiHHBIE MArHUTBI ¥ UX B3aUMOIEiiCTBHE. MarHUTHOE TIOJIE. 1 bubnuoreka [JOK
BekTop MarHuTHOW UHAYKIMH. JINHUN MarHUTHOM WHIYKIIHH https://m.edsoo.ru/ff0c9778
2 |IMarauTHOE 1oJie MPoBOJHKMKA ¢ TOKOM. OIbIT DpcTena. 1 bu6mmoreka [JOK
B3anMopelicTBIC TPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 |JTaboparopHas pabora «M3ydeHrne MarHMTHOTO TOJIS KaTYIIKU C 1 1 bubnuoreka [JOK

TOKOM»

https://m.edsoo.ru/ff0c98fe



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

Ne Tema ypoka KonnuectBo yacos OnexTpoHHbIE TP POBEIE
n/n 00pa3oBaTeNIbHBIE PECYPChI
Bcero|| KonTponsasie || IIpakTnueckue
paboThI paboThI
4 |lleiicTBYE MarHMTHOTO ITOJISt HA IIPOBOIHKK ¢ ToKOoM. Crita AMriepa. 1 1 bubnuoreka [JOK
JlabopatopHas pabota «lcciaemoBanue AeHCTBUS MTOCTOSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
5 ||deiicTBHE MarHUTHOTO TOJISl HA JBMGKYIIYIOCS 3apsDKEHHYH0 yacThiy. || 1 bubnuotexa [JOK
Cwuuna Jlopenna. Pabota cubl Jlopenia https://m.edsoo.ru/ff0c9df4
6 | DnexrpomarautHas nHayKnus. [IoTOK BEKTOpa MarHUTHOM 1
uaaykuud. OJ1C nHaykuuy. 3aKoH 3IeKTPOMarHuTHOW MHAYKUINN
®dapanes
7 ||JTaboparopuas pabota «MccienoBaHue sIBIEHHS JIEKTPOMATHUTHOM 1 1 bubnuorexa [JOK
WHTYKITA https://m.edsoo.ru/ff0cal50
8 ||MugykruBHOCT. SIBienue camouHAYKIMK. DJIC caMOMHIYKIIHH. 1 bu6moreka [IOK
DHEpPrusi MarHUTHOTO TIOJIS KATYIIKK C TOKOM. DJIeKTPOMAarHuTHOE https://m.edsoo.ru/ff0ca600
rnosie
9  |Texuuyeckue yCTPOMCTBA U MX MPUMEHEHHE: TIOCTOSHHBIC MAarHUTHI, || 1
AIIEKTPOMArHUTBI, AIEKTPOABUTATENb, YCKOPUTENIHU 3JIEMEHTapHbIX
YacTHUll, MHAYKIIMOHHAS TeYb
10 ||O6o6maromuii ypok « MarHuTHOE o€, DIEKTPOMArHUTHAS 1 bubmuorexa [JOK
HUHIYKIHS https://m.edsoo.ru/ff0cab82
11 |[KourponsHas paboTa 110 TeMe « MarHuTHOE TOJIE. 1 1 bubaunotexa [IOK
DJEKTPOMATrHUTHAS HHTYKIIHSD https://m.edsoo.ru/ff0cad58
Pasznea 2. KOJIEBAHUS U BOJIHBI (24 yaca)
12 |CBoGo1HBIE MeXaHHYecKHe KoieOanus. [ apmonnyeckue konebanus. || 1 bubnuoreka [JOK
YpaBHeHHE rapMOHUYECKUX KojieOanuii. [IpeBpaiieHne s3Hepruu https://m.edsoo.ru/ffOcaf06
13 ||JTaGopaTtopuas pabora «MccaenoBanne 3aBUCUMOCTH Ieproia Maisix|| 1 1
KoJjieOaHuil Tpy3a Ha HUTH OT AJTUHBI HUTH U MacChl Tpy3a»
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Ne Tema ypoka KonmnuectBo yacos DJeKTpOHHBIE ITU(POBBIE
n/n 00pa3oBaTeNIbHBIE PECYPChI
Bcero|| KonTponsasie || IIpakTnueckue
paboTHI padoTHI

14 Konebarenbubiit kouTyp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC KoJaeOanus || 1 bubnunoreka LIOK
B UJICATLHOM KOJIC0ATEIbHOM KOHTYpE. AHAIOTHUS MKy https://m.edsoo.ru/ff0cb820
MEXaHHUYECKUMHU M DIICKTPOMArHUTHBIME KOJICOaHHSIMU

15 ||®@opmymna TomcoHa. 3aKOH COXpaHCHUS SHEPTHH B HICATHHOM 1 bubnunoreka [IOK
KOJICOATEITLHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4

16 |[TIpemcraBienue 0 3aTyXarOMKX KOJIeOAHHUSX. BBIHYK/ICHHBIE 1 bubnunoreka [IOK
MeXaHu4eckue Koyebanus. Pe3onanc. BeiHyXIeHHBIC https://m.edsoo.ru/ffOcbb86
3JIEKTPOMATHUTHBIE KOJICOAHUS

17 |TTepemennstii Tok. CHHYCOUAANBHBIN IEPEMEHHBIN TOK. MOIIHOCTD 1 bubnunoreka [IOK
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U JICHCTBYIOIIEE 3HAUYCHHUE CUJIbI https://m.edsoo.ru/ffOcbd34
TOKA U HAMPSHKCHUS

18 || Tpanchopmarop. IIpousBoACTBO, epeaaya 1 MOTpedIcHHE 1
AIEKTPUYECKON SHEPIUU

19 |[VerpoiicTBO M MpakTHYECKOE IPUMEHEHHE JIEKTPUIECKOTO 3BOHKA, 1 Bubauroreka IIOK
reHeparopa IepeMEHHOr0 TOKa, TMHUI 3JICKTpoIiepe1ay https://m.edsoo.ru/ff0cc324

20 ||DKoJIOTHYECKHE PUCKH TIPU TPOU3BOJICTBE JIEKTPOIHEPTHH. 1
KysnbTypa HCrosb30BaHus SJICKTPOIHEPTHH B TIOBCETHEBHOM KU3HU

21 |[MexaHuYeCKHE BOJIHBI, YCIOBHS pacnpocTpanenus. [lepuo. 1 bubnuorexa [JOK
CKOpOCTh pacrpoCTpaHSHHS U JUTMHA BOJHBI. [loniepeunsie U https://m.edsoo.ru/ff0cca54
MPOJIOJILHBIC BOJIHBI

22 |13Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Bricota ToHa. TemOp 3Byka| 1 bubnuorexa [IOK

https://m.edsoo.ru/ff0cccOc
23 ||DeKTpOMAarHUTHBIE BOJIHBI, HX CBOWCTBA U CKOPOCTh. [lIkana 1 bubnuorexa LIOK

QJICKTPOMATrHUTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0
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Ne Tema ypoka KonmnuectBo yacos DJeKTpOHHBIE ITU(POBBIE
n/m 00pa3oBaTeNbHBIE PECYPCHI
Bcero|| KonTponsasie || IIpakTnueckue
paboThI paboThI

24 |\TTpUHIMITEI PAJMOCBSI3H U TEJICBUICHUS. Pa3BUTHE CPEJICTB CBSI3H. 1

Pannonoxanus
25 |[KouTposbHas pabota «KosneGaHus 1 BOTHBI» 1 1 Bbubmmoreka [TOK

https://m.edsoo.ru/ffOcc6f8

26 | TIpsiMosTMHEHHOE pacpOCTPaHEHNE CBETa B OTHOPOIHOMU cpejie. 1 bubnuoreka [IOK

Toueunslii ncToyHuK cBeta. JIyd cBera https://m.edsoo.ru/ff0cd350
27 ||OTpakenue cBera. 3aKOHBI OTpaskeHus cBera. [locTtpoenue 1 Bbubauroreka ITOK

n300paKeHUIT B TNIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
28 |TIpenomiienue cera. [loHOe BHYTpeHHee oTpakenue. [Ipenensupii || 1 bubnuoreka [IOK

YrOJI TIOJTHOTO BHYTPEHHETO OTPAXKECHUS https://m.edsoo.ru/ff0cd 76
29 ||JTaGoparopHas pabora «3MepeHne mokasaress IpeIoMICHUS 1 1 Bbubauroreka ITOK

CTEeKIIa» https://m.edsoo.ru/ff0cd67a
30 |JInusel ITocTpoenue u3o0pakeHuii B auH3e. PopMysia TOHKOM 1 Bbubauroreka IIOK

TTMH3BL. YBETUUCHHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 |JIaGoparopHas pabota «MccienoBanue CBOMCTB N300paKeHUii B 1 1

TTH3aX»
32 || Iucnepcus ceera. CooxHbIH cocTaB 0enoro caera. Lger. 1 1

JlabopaTtopHas pabora «HabmroieHre 1ucrepcuu CBeTay
33 ||hurepdepenus ceera. Judpaxuus ceera. AudpakuuoHHast 1 bubnuoreka [JOK

peméTka https://m.edsoo.ru/ff0ced22
34 |[Momepeunocts cBeTOBBIX BOH. [Tosspusanus cBera 1 bubnuoreka [JOK

https://m.edsoo.ru/ff0cf02e

35 1

Ontuyeckue mpuOOPH! U YCTPONUCTBA U YCIOBUS UX 0€30I1aCHOTO

MMPUMCHCHUSA
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Ne Tema ypoka KonnuectBo yacos OnexTpoHHbIE TP POBEIE
n/n 00pa3oBaTeNIbHBIE PECYPChI
Bcero|| KonTponsasie || IIpakTnueckue
paboTHI padoTHI
Paszea 3. OCHOBBI CIIELIUATbHOM TEOPUU OTHOCHUTEJIbHOCTH (4 uaca)

36 |["paHMIBI MPUMEHUMOCTH KITACCUIECKON MeXaHUKH. [TocTymaThl 1 bubnunoreka [IOK

CIIEIUATbHOM TEOPUU OTHOCUTEILHOCTH https://m.edsoo.ru/ff0cf862
37 ||OTHOCHTETFHOCTD OTHOBPEMEHHOCTH. 3aMe UICHHE BPEMEHHU U 1 bubnuotexa [JOK

COKpAIIlEHUE JTUHBI https://m.edsoo.ru/ffOcfa42
38 | DHeprus U UMITYIbC PEISTHBUCTCKOM YacTHIbL. CBSI3b MacCHI C 1 bubmuorexa IIOK

SHEPrUeH U UMITYJIbCOM. DHEPIHs TIOKOSI https://m.edsoo.ru/ffOcfc68
39 |[KonutponbHast pabora «OnTrka. OCHOBBI CIIENHAIBHON TEOPHU 1 1 Bbubmuroreka ITOK

OTHOCHUTCIBHOCTH)

https://m.edsoo.ru/ffOcf6f0

Pazgen 4. KBAHTOBAS

®UM3HUKA (15 4acos)

40 ||®ortonsl. @opmyia [Tnanka. DHEPrus 1 KIMITYIILC POTOHA 1 Bubauroreka IIOK
https://m.edsoo.ru/ffOcfel6
41 ||OtkpeiTue u uccnenoBanue Gporodddexra. OnbiTel A. I'. Croserosa 1 Bubauroreka IIOK
https://m.edsoo.ru/ffOcffc4
42 |3akous! potorddekra. YpasHenue DiHinTeHa s poTodddeKTa. 1 bubnuorexa [JOK
«Kpacnas rpanuma» potosddexra https://m.edsoo.ru/ff0d015e
43 || NaBnenue csera. Onpitel I1. H. JIebenesa. XuMuueckoe aeicTBre 1 bu6moreka [IOK
cBera https://m.edsoo.ru/ff0d04a6
44 | TexHnuecKne yCTPOUCTBA M IIPAKTUYECKOE TIPUMEHEHHE: 1
¢dboTosMeMeHT, POTOAATUHK, COTHEUHAs: OaTapesi, CBETO U0,
45 ||Pemienue 3a1a4 10 TeMe «DJIEMEHTHI KBAHTOBON OTITHKID 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0d0302
46 | Mozens atoma Tomcona. OnbiTsel Pesepdopa mo paccestHuio o- 1 bubnuoreka [IOK

YaCTHII. HJ'IaHeTapHaH MOACIb aTOMa

https://m.edsoo.ru/ff0d091a
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Ne Tema ypoka KonnuectBo yacos OnexTpoHHbIE TP POBEIE
n/n 00pa3oBaTeNIbHBIE PECYPChI
Bcero|| KonTponsasie || IIpakTnueckue
paboTHI padoTHI
47 |[[Toctymnater Bopa 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d0afa
48 |M3my4eHne u noriomeHne GOTOHOB MPHU MEPEX0Ie aTOMa C OJHOTO 1 bubnuoreka [IOK
YPOBHSI DHEPIHH Ha APYroil. Bumsl criekTpoB https://m.edsoo.ru/ff0dOafa
49 | BonHoBBIE cBO¥CTBA yacTuil. Bombl ne bpoitnst. KopmyckyspHo- 1 bubnunoreka [IOK
BOJIHOBOI iyann3M. CIOHTaHHOE M BBIHY)KJCHHOE U3JTyYCHHUEC https://m.edsoo.ru/ff0dOca8
50 ||OTkpeITHE pagroakTrBHOCTH. OnbITH Pesephopaa mo onpenenennro || 1 bubnuorexa [JOK
cocTaBa paJMOAKTHBHOTO M3ITydeHHUS https://m.edsoo.ru/ffod0fd2
51 ||CoiicTBa anbda-, 6eTa-, raMma-u3TydeHus. Biausaue 1
pPaJMOaKTUBHOCTH Ha KUBBIE OPraHHU3MbI
52 || OTKpeITHE TPOTOHA U HETpoHA. M30TONEL. ANb(da-pacma. 1 Bbubauroreka ITOK
DJIEeKTPOHHBIN U TO3UTPOHHBIH OeTa-pacnaa. ['amMmma-u3nydeHnne https://m.edsoo.ru/ff0d1162
53 | DHeprus CBSA3W HYKJIOHOB B siipe. SnepHble peakiuu. SnepHbiit 1 Bbubauroreka IIOK
peaktop. [Ipo6embl, MepCeKTUBBI, IKOJTOTHYCCKHE ACTIEKTHI https://m.edsoo.ru/ff0d1356
SIICPHOM SHEPTCTUKU
54 |DnemenrtapHbie yacTUIBl. OTKPLITHE TO3UTPOHA. MeTO bl 1 bubmuorexa [JOK
HAOJIIOICHUS ¥ PETUCTPALIMH SJIEMEHTAPHBIX YacTHIl. Kpyribiii cTou https://m.edsoo.ru/ff0d0e38
«DyHaamMeHTaIbHbIe B3auMoieicTBrs. EquHcTBO (hr3mveckoit
KapTUHBI MDA
Pa3nen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPO®U3UKMU (7 yacos)
55 |Bup 3Bé3auHoro HeOa. Co3Be3usl, IpKUE 3BE3/IbI, IIAHETHI, HX 1
BUMMOE JiBKeHUe. COTHEYHAs CUcCTeMa
56 ||Connre. ConHeuHast akTHBHOCTb. MicTounuk snepruu CoJHIa 1 1
3BE3]
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Ne Tema ypoka KonnuectBo yacos OnexTpoHHbIE TP POBEIE
n/n 00pa3oBaTeNIbHBIE PECYPChI
Bcero|| KonTponsasie || IIpakTnueckue
paboTHI padoTHI
57 ||3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOM 1
ocJIeIoBaTenbHOCTH. BHYTpeHHEE cTpoeHue 3BE31. COBpeMCHHBIE
MIPEJICTaBJICHHSI O TIPOUCXOKICHUH ¥ 3BOTFOIME COJTHIIA U 3BE3]
58 |Mueunsiii [Tyrs — Hama "amakrtrka. [TosoxKeHHE U IBUKEHHE 1
Counnia B [Nanaktuke. [Nanaktrku. YEpHBIE IBIPHI B Spax rajJakKTHK
59 |Bcenennas. Paz6eranue ranaktuk. Teopust BobIoro B3peiBa. 1
PenukroBoe m3irydeHue. MerarajiakTuka
60 |Hepemrennsie mpo0IeMbl aCTPOHOMUH 1
61 |[KonrposbHas paboTta «DJeMEHTH aCTPOHOMUH U aCTPO(PH3HKID) 1 1
Pazien 6. OBOBIIAIOIIEE IOBTOPEHUE (4 uaca)
62 ||O6oO0maromuii ypok. Poitb pU3KMKK ¥ aCTPOHOMHH B SKOHOMHUYECKOI, || 1
TEXHOJIOTHYECKOH, COIMATBLHOM M 3THYECKOU chepax nesTeTbHOCTH
YeoBeKa
63 ||O6oOmaromumii ypok. Poitb 1 MeCTO (PM3MKH M aCTPOHOMUH B 1
COBPEMEHHOM HAy4YHOU KapTUHE MUpa
64 ||O6o0maromuii ypok. Pois pusndeckoii Teopun B pOPMHUPOBAHUI 1
MPECTaBICHUN O (PU3NYECKON KapTHHE MUPA
65 ||OGo6maromuit ypok. Mecto (pu3nuecKoil KapTHHBI MUpa B 00IIEM 1
psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUH O
IPUPO/IC
66 |PesepBHBIN ypoK. MarHuTHOE T0JI€. DIEKTPOMArHUTHAS HHITYKIHSI 1




KonunuectBo yacoB

OJeKTpoHHbIE IIU(POBLIE

Ne Tema ypoka
n/n 00pa3oBaTeNIbHBIE PECYPChI
Bcero|| KonTponsasie || IIpakTnueckue
paboTHI padoTHI
67 ||Pe3epBHbiii ypok. OnTruka. OCHOBBI ClIENUATIBHOM TEOPUH 1
OTHOCHUTEIBHOCTH
68 |Pesepusrii ypok. KBanToBas pusnka. DIeMEHTbI aCTPOHOMHUH U 1 bubnuorexa [IOK
acTpopU3uKH https://m.edsoo.ru/ff0d1784
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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