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Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®usuka — Hayka o mpupone. Hayynbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MopenupoBanue (QU3MYECKUX SIBJICHUNW M TpolieccoB. HayuHble TMMOTE3BI.
dusnyecKkue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u mecto duzuku B GOPMUPOBAHUU COBPEMEHHOM HAYyYHOH KapTHHBI
MHPa, B IPAKTHYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJloroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
Clio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EepEeMEIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOonHOE nazieHre. Y CKopeHue CBOOOIHOTO MaieHUSI.

KpuBonuHenHoe  aBvkeHue. J[BMKEHHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocth. [lepuon u wactora obparienus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckrue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBI>KCHUE CHAPSIOB, IICTTHBIC U PEMEHHBIC Mepelayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JIBUKEHHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.
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HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

W3mepenune yckopeHus CBOOOTHOTO MaCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHUS C LIEJBbIO ONPENEICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

W3ydeHnue ABMXEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmunes. Ilepeeii  3akoH  HbrotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipununun cynepno3unuu cui. Bropou 3akon Herotona
JUUIs. MaTEpUalIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tskectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Buapl Tpenus (mokosi, ckoiabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Koaddunuent tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIMUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHepuuUu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Y ciioBust paBHOBECHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U MU3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIus YIIPYro
nedhopmupoBaHHod — npyxuHbl.  [loTeHuuManpHas  SHeprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHblE W HEMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomol

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsl ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojelei. Macca u
pa3mepsl Mosiekyi. KonunyectBo BemectBa. [locTtosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.

Mopens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa



CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMKEHHsS dvactul rasza. [llkama
temneparyp KeneBuna. I'azoBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mopenb, HILTIOCTpUpYIOIIasl IPUPOY AABICHUS ra3a Ha CTCHKHU COCYy/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHUE COCTOSHUS HJICAIBHOIO Tas3a,
M30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE W3MEpPECHUU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMoanHaMuueckass cucremMa. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U ciocoObI €€ n3MeHenus. KonnuecTBo TeIIoTh U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOrO  HWJEajbHOrO  rasa. Buasl  Temuonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNbHAS TEIIOEMKOCTh BELIECTBA.
KosnmuecTBo TemnoTsl pu Tenjaonepeaaye.

[lonatue 00 aamabaTtHOM mporecce. llepBbIii 3akOH TEPMOJUHAMUKH.
[IpuMeHeHue MepBOro 3akOHA TEPMOJMHAMHUKHU K u3omporeccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeobpazoBanusi ’HEPrUM B TEIJIOBBIX MamuHax. Kos)duuueHT mnosie3Horo
nericTBus TeruioBod mammuHbl. [{ukn KapHo um ero kodpdHIHMEHT IMOJIE3HOTO
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu



V3meHeHne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBLIET
npoOku u3 OyTBUIKM TIOA NEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTENIbHASL BJIAXXHOCTh BO3Ayxa. HacelllieHHBIM mnap. YaenbHas TeEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHbsie Tena. AHU30TPONHS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTajuIM3anus. Y AesibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TerIoBoro OanaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMU TMOIYUYCHHUSI COBPEMEHHBIX MaTEpHasoOB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnrogenue HarpeBaHus U MIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUuCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXaA.

Pasznen 4. JaekrpoanHamMuka
Tema 1. Inekmpocmamuka
OJIeKTpU3alMs TeN. OJEKTpUYEeCKuM 3apsa. JlBa BuAa DIEKTPUYECKUX
3apsAn0B. IIpOBOJHUKH, TUANEKTPUKUM W TOJYNPOBOAHUKU. 3aKOH COXpaHEHUs
AIIEKTPUYECKOrO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUYECKUil 3apsi.
Onektpuyeckoe mnosie. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. IIpuHoun

CYIIEPIO3ULIAMN DJIEKTPUUECKUX MOJIeH. JIMHUM HanpsiKEHHOCTU JJIEKTPUUYECKOTO
T1OJIA.



PaGora cumnm  snektpocrarmueckoro  mojs.  [lotenmman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHMKM © JNMINEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
JlvanexTprdyeckas MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcaTtop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTATHUECKash 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopericTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpOBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXIAY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31ekmpuyeckuii mok. Toku ¢ paznuuHnwvix cpeoax

DONEKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTOsIHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COIMPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIIAHHOE COCIMHEHNE MPOBOJHUKOB.

Pabora amekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHJia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma 1 MoJHOM (3aMKHYTO#) 25iekTpudeckoi menu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAasT  OPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeEMIIepaTypbl. CBEpXIIPOBOUMOCTD.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas 151 MpUMECHAas MIPOBOJIUMOCTh
noTynpoBoHUKOB. CBocTBa p—N-nepexonaa. [lomynpoBogHUKOBBIEC TPHUOOPHI.

DONeKTpUYeCcKUuid TOK B pacTBOpax M paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTUYECKas: AUCCOIUALNS. DIEKTPOIH3.

DJIeKTpUUEeCKUM TOK B Ta3zax. (CaMOCTOATENbHBIH M HECAaMOCTOATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHnuecknue yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHE: aMIIEPMETD,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKU TOKa, OJIEKTPOHArpeBaTENbHBIC MPUOOPHI,



AIIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHNS, BAKYYMHBINA O/,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, OTYITPOBOTHUKOBBIN U0/, TAThBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HANIPSYKEHUS.

3aBUCUMOCTh COIPOTUBJICHUS] UUIUHAPUYECKUX TPOBOJHUKOB OT JUIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsiMmoe wu3MepeHUEe dIEKTpoABMXKYIIEeH cuibl. KopoTkoe 3aMblkaHHe
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBIICHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienne amexTpoiusza.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uznku 0a30Boro ypoBHsA B 10 Kiacce oCyHIECTBISETCS C
Y4ETOM COJECPIKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MAaTeMaTHKH,
OHOJ0OTHH, XUMHH, TeoTrpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napaboia, runepOosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMHU HA OCU KOOPJMHAT, CJIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHUE B KUBOW mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBAa, MOJISIpHAsi Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU WU
ra3oB, 2JIGKTPUYECKHE CBOWCTBA METAJIOB, AJIEKTPOJMTUYECKAS TUCCOLUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABMKEHUH C HCMHOJIb30BAHUEM MEXaHH3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKHA, HWCIOJb30BAaHUE 3aKOHA COXpaHEHUs
UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET W JIpyTrue), JABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHU



IIOJIyYEHHsI COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAaHOTEXHOJIOTHH, 3JEKTPOCTATHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpPHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TAJIbBAHUKA.

11 KIIACC
Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAyKUMH. KapTWHA JIWHWUKA MarHuTHOU
WHIYKIUU TI0JI TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJISI JUIMHHOTO IPSMOIO NMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmonencTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHUE.

Cuna Jlopenua, e€ Monynb U HanpaBlieHKE. [[BHKeHNE 3apsHKEHHONW YaCTULIB
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuiibl Jlopenia.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
UHAYKOUU. OJEKTPOABMKYLIAs CHJIa HWHAYKIUU. 3aKOH 3JEKTPOMAarHUTHON
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe moje. OJEKTPOABMXKYLIas CHJIAa WHIAYKLIUU B
IIPOBOJAHUKE, IBHXKYILLEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIIGHME CAMOMHIYKLUMH. OJIEKTPOABMXKYINAs CHJIA
CaMOWHYKLIMH.

DHEPrust MAarHUTHOTO TTOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTHL], HHIYKIHOHHAS [1E€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIA.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeH1ia Ha MOHBI DJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuno Jlenua.



3aBUCUMOCTD JJIEKTPOABUKYILIEH CUJIBI MHAYKIMU OT CKOPOCTH MU3MEHEHMS
MAarHATHOTO MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMArHUTHOW UHAYKIUH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHHYECKHME  KOJEOAHWUS.
["apmonnyeckue konedanus. [lepuoa, yacrtora, amrumryga u (aza xoneOaHUU.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanuil. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojieOaHusX. BeIHYK/IEHHbIE MEXAHUYECKUE
KoJiebanus. PezoHanc. BeiHYK/I€HHBIEC 3JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennbiii TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHMUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOTpeOICHUE ANEKTPUUECKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPHU MPOU3BOJICTBE MeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU dJIEKTpornepeay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHI MasTHHK).

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOmronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) st
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu MOCIENIOBATEIbBHOM COCAMHEHUU PE3UCTOpa, KATYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi



HccnenoBanue 3aBUCMMOCTH MEPUOJAa MalbIX KOJeOaHUH Tpy3a HAa HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 IIOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 60JIHbL

MexaHnudeckue BOJIHBI, yclioBUA pacnpocTpaHeHus. llepuoa. CkopocThb
pacrpocTpaHeHuss W JuIMHAa BOJHBL. [lomepeuHble W NPOJOJNBHBIE  BOJIHBI.
HUuTtepdepenius u uppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3JIYYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3aumHuasa opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIIOMIICHUE, MONIpu3anus, Tudpaxkius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHHIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHUYecKHue YCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPA3BYKOBasl IMAarHOCTHMKAa B TEXHHKE M MEIMIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U NpeoMIIeHUsI MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmroneHue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBanne  CBOMCTB ~ JJIEKTPOMArHUTHBIX — BOJIH: OTpPa’KEHHE,
npesioMJIeHUE, NoJspu3auus, Judpakuus, UHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. TouedHbIi HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI MTpesIOMIICHUs cBeTa. AOCOMIOTHBIN MOKa3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpIl yroj IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. CnoxHbli coctaB Oenoro cseta. Ler.

ColOuparomue u pacceuBaroiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTosiHME W ONTHYECKas Cuiia TOHKOW JuH3bl. [locTpoenue uzoOpakeHHil B



coOnparolmx U paccenBarolux JuH3ax. @opmyna TOHKOW JMH3BI. YBEJIUYEHUE,
JlaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wurtepdepeninuss cBera. KorepeHTHble HCTOYHUKHU.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTephEpeHIIMOHHOU
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakumst cBera. JlubpakumoHnHas peméTka. YCIoBUE HaOIMIOACHUS
INIABHBIX ~MAaKCHMyMOB TIpM TAJE€HUM MOHOXPOMATHYECKOTO CBETAa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHHuYecKue YyCTpOMCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIN ammapaT, MHUKpPOCKOIM, TEJIECKOI, BOJIOKOHHAS
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPaACIpPOCTPAHEHUE, OTPAKECHHE M IIPEIOMJIEHUE CBETA.
OnTuyeckre mpudOpBHI.

[TonmHOEe BHyTpeHHEE OTpakeHre. Mosellb CBETOBOIA.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

HaOmronenune natepdepeHinu cBera.

HaOnronenune nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHue nokazaress npesioMJICHUs CTEKJIa.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAILHOM TEOPUH OTHOCUTEIBHOCTH

['paHuibl  NPUMEHUMOCTH  KJAcCMYECKOW  MexaHukd.  [locrymnartsl
CIICIMAJIbHOW TEOPUH OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DWHILTEWHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPIruUs
MTOKOS.

Pazgen 7. KBanToBasi pusuka



Tema 1. Dnemenmul KBAHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPruu GOTOHA C €r0 YACTOTON. DHEprus
U UMITYJbC (POTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. OnbiTel A. I'. CroneroBa. 3aKOHBI

dotorpdexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanunar
doTorpdexra.

JlaBrienne cBera. OnbiThl I1. H. JIeOenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (oToddhdeKTa.

CseToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Inanerapuas mopens aroma. [loctynatel bopa. M3nmyueHue W mOTIIOUIEHUE
(GbOTOHOB MpU mepexojie aToMa C OJHOTO YPOBHSI DHEPrHUM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEU SHEPruu aToMa BOJIOPO/Ia.

BousiHoBEIE cBOlicTBa yacTull. Bosnsl 1e bpoiinsa. KoprycKynsipHO-BOJIHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopna.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue TMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HabGmronenune muaEHYaTOrO CrieKTpa.

Tema 3. Amomnoe a0po

OKCMEPUMEHTHI, JI0KA3bIBAIOIIUE CIOXXHOCTh CTpoeHUsl snpa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO wu3nydeHus. CoiictBa anbda-, Oera-, TramMMa-u3ITydCHHUs.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tormsl.

Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIy4eHue. 3aKOH PaJuoaKTUBHOIO pacmaja.



OHeprus CBSA3HM HYKJIOHOB B siipe. S aepHbie cuibl. JledekT macco sapa.

Snepneie peakuuu. [lenenue u cuHTes saep.

SAnepusiii peaktop. Tepmosinepusiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOM PHEPTETUKU. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DIieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTobl HAOJIFOIEHHS U PETUCTPALUN 3JIEMEHTAPHBIX YaCTHII.

dynaameHTanbHble B3auMoeicTBrsl. EAMHCTBO hM3HUYECKOi KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTHUUECKOE MPUMEHEHHUE: TO3UMETP, KaMmepa
Buibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CY€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB 4acTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. DiieMmeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Otansl pa3BuTHUs acTpoHoMuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aACTPOHOMHH.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JIBIDKCHUE.

ConHeyHas cucrema.

Connue. ConHeuyHasi akTUBHOCTh. Mcrtounuwk sHeprun ConHUAa U 3BE3Z.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBINA KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3] TJIABHOW NOCIENOBATENBHOCTH. BHYTpeHHee CTpoeHHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKAECHUU U dBomonnu CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii I[Iyts — nama T'amaktuka. Ilomoxenune u aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B SApaX
rajakTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0oeranue rajgakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHE.

Macmrabnas crpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGnronenus: HeBOOpY>XKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEpHOro MOJyIIapus U SIPKHUE 3BE3/bI.

Hab6mogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o0maromuiee MOBTOPEHUE

Ponp ¢u3ukm uW acTpOHOMHHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATHYECKOU chepax nesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH



¥ aCTPOHOMHHU B COBPEMEHHOM HayYHOW KapTHHE MUPA, poJib (PU3MUECKON TeOpuu
B (OpPMHUPOBAHMU TMPEACTABICHUH O (U3NYECKON KapTUHE MHUpPA, MECTO
¢buznyecKoil KapTUHBI MUpa B OOIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

Nzyuenne xypca gusuku 6a30Boro ypoBHs B 11 kiacce ocyIiecTBIs€TCS C
Y4ETOM COJAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, runore3a, (Qu3nyeckas BeIUYHHA, 3aKOH,
TEOpHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CHUCTEMbl YPaBHEHUW, TPUTOHOMETPUUYECKHE
GyHKUMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBl W MX NPOEKIMH HAa OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB,
IIPOU3BOJIHBIE 3JIEMEHTApHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
onpeiesIeHne MIOMAIU TIOCKUX (GUryp u oobeéMa Ted.

buonoeusa: »nektpuueckue SBICHUS B JKMBOW MPUPOAE, KoJieOaTeIbHBIC
JBWKEHUS B )KMBOW IPUPOJIE, ONTUYECKUE SIBJIICHUS B )KMBOM MPUPOJE, NEHUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAITIMYECKAsl CTPYKTYpa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJu3.

l'eocpagua: wmarHuTHBIE TIONMIOCAa 3€MJIM, 3aJIeKM MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTHU, IPECKA3AHNE 3EMIICTPSICEHUH.

Texnonocusi: JIMHUAW BJEKTPOINEpeNay, TeHepaTop IEPEeMEHHOro TOKa,
AIEKTPOJBUTATENb, WHAYKIIMOHHAS I€Yb, pajap, PaauONpUEMHHK, TEJIEBU30P,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAs ONTHKA,
coJiHeYHasi barapes.

IIJIAHUPYEMBIE PE3YJBbTATbBI OCBOEHUS ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpenmera «®duszmka» Ha ypPOBHE CpEIHEro OOIIero
obOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOCCIICUUTHh JTOCTHIKEHHUE CIICTYIOITUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOTO TpeaMeTa «Du3nKay JOHKHBI
OTpaXaTh T'OTOBHOCTh M CIOCOOHOCTh OOY4YarOIIUXCA PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlM{, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKIECHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO



OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE peaiv3alii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN ESITENLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEUYETOBEUECKMX T'YMAaHHCTHUYECKHX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3aliy;

YMEHHE B3aUMOJICMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKITUSIMH 1 Ha3HAYCHHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCITUTAHUS:

chOpMHUPOBAHHOCTh pOCCUCKOMN IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuoOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCY/IapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUNCKHUX YUYEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHUE K MUPY, BKIIIOYAs 3CTETUKY HAyYHOTO TBOPYECTBA,
MpUCYLIEro (PU3NYECKON HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodecCHOHANBHON AESTEIBHOCTH, B TOM
YHUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccun U peau30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HH;

6) 3K0JIOrnYecKOro BOCIIMTAHUS

c(hOpPMUPOBAHHOCTh JIKOJIOTMYECKOM KYJIbTYpbl, OCO3HAHHUE TJIO0ATBLHOIO
XapakTepa dKOJOTMYECKUX MpodIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOWUYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

paclIMpeHre OmbITa JEATEIbHOCTH HKOJOTHMYECKONW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:



c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UIECKON HAYKH;

OCO3HAHME UEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IPOILIECCE
u3ydeHus: (QU3UKA ~ OCYHIECTBISTH  MPOEKTHYIO M HUCCIEIOBATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATDI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS
Ba3oBnle Jjornueckue a1eiicTBUA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENATh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,

BBISIBJIAITH  3aKOHOMEPHOCTHM W MPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;

pa3pabarpiBaTh IUIAH PEHICHUS MPOOJEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B IESITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
1EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JACSITEIBHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

BJIAJCTh HAYYHOW TEPMHHOJIOTHEH, KITFOYCBBIMH MOHATHIMH M METOAaMH
(bu3nYecKoil HayKH;

BJIAJICTh HaBBIKAMHU y4E€OHO-HCCIICIOBATEIBCKON M MPOCKTHOMN NESITEIBHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJ/IOB pelIeHusl 3a/iady (U3MYECKOTO COJEpKaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METO/IOB ITO3HAHMSI,

BIAJCTh BHUIAMH JCATEIBHOCTH TIO TIOIYYCHUIO HOBOTO 3HAHUS, €T0
WHTEPIpETAlU, MPEeoOpa3oBaHUI0 M TPUMEHEHUI0O B PA3JIMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00JaCTH (HU3HUKY;

BBISIBIIAITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ pEeIIeHUs, HaXOIUTh apTyMEHTHl MJIs JI0Ka3aTeIhCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh TapaMETPhl K KPUTEPUN PEIICHHSI;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHUS 3a7a4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKM;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;



yMETb TEPEHOCUTh 3HaHUSA MO (U3MKEe B MPAKTHUYECKYI0 001acThb
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00acTel;

BBI/IBUTaTh HOBBIE UJIEH, IPEJIaraTb OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AlbTEPHATUBHBIC PELICHMUS.

Pabora ¢ nunopmanmeii:

BJIa/IETh HaBBIKAMH TMOJIy4eHHUs MHPOpMAIUU (PU3UUIECKOTO COJIEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH IOMCK, aHaJu3,
CUCTEMATU3ALUI0 U WHTEPIPETALNI0O MHPOPMALMU Pa3IMYHBIX BHIOB U (popm
IpECTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTMH B PEUIEHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3al[MOHHBIX
3aJa4 € COOJIIOJIGHHEM TpeOOBAHUN HSPrOHOMHUKH, TEXHUKM O€30MacHOCTH,
TUTHEHBI, PECypcocOEepexeHusi, IMpaBOBbIX M 3THUYECKHX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COAEpk AaHUS B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3zHa4eHMsI THPOPMALIUHU U LEIEBON ayAUTOPHUHU, BHIOMpPAs ONTUMAIbHYIO
(dopMy npeAcTaBICHUS U BU3yaTu3alUu.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

OCYILIECTBIATh OOLIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOH
NEATEIIbHOCTH;

pacno3HaBaTb NPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHsI C MCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATh U HMCHOJIb30BAaTh NPEUMYIIECTBA KOMAHIHOW W WHIWBUILYAIBHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METO/Abl COBMECTHBIX JEUCTBHHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOI'0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh  L€JIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh ACHUCTBUA TO €€ IOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensiaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KAadyeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIITh TO3UTUBHOE CTPATErMYeCKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaxeHHE, ObITh MHUIIMATUBHBIM.



PerynsiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE TelCTBUS
Camoopranusanus:

CaMOCTOSITENTHO OCYIIECTBIIATh MO3HABATEIBHYIO JEIATEILHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh W (POPMYyIHPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITENTFHO COCTAaBJISITh TUIAH PEIICHUs PacUYETHBIX W KauyeCTBEHHBIX
3aJ71a4, IJIaH BBIOJIHEHUS MTPAKTUIECKON pabOThI ¢ yUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHHIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JienaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpOBaTh e€ro, Oparb Ha cebs
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3pPYAHMIMH B 00JacTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IICIISIM;

BJIa/JIeTh HAaBBHIKAMH  TO3HABATENbHON  pedrekcun Kak  OCO3HaHUs
COBEpIIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, MX PE3yIbTaTOB H
OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pEIICHHSI;

YMETh OIICHWBATh PHUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS 10 HX
CHUKCHHUIO;

NpPUHUMATh MOTHUBBI W apTyMEHTBhl JPYrUX TMpU aHaIu3e pe3yJabTaToOB
JeSITEIbHOCTH;

MPUHUMATh ce0s, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIM3Ee pPe3yIbTaTOB
NEeSATEeTbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce noCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEpIICHCTBYETCS AMOIMOHATLHBIN WHTEJICKT, TIPEAOIararoIHiiz
c(hOpPMHPOBAHHOCTH:

CaMOCO3HaHMSI, BKIIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHHE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHON CQepHl,
ObITh YBEPEHHBIM B ce0€;



CaMOpETyJIMPOBAHUS, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE HNPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aalTHPOBATBCS K
AMOIIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOUAIOLICH CTPEMJICHUE K JOCTHXKECHUIO LEIU U
yCIiexXy, ONTHMHM3M, WHUIMATUBHOCTb, YMEHHME JCHCTBOBATh MCXOHSl U3 CBOMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHHC
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIITh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

IMMPEAMETHBIE PE3YJIBTATDBI

K konny oOyuenus B 10 kiacce mnpeamMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITXCSI YMCHHMN:

JEMOHCTPHUPOBATh Ha TMpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTH, B TPAKTUYECKOMN JEATEIHHOCTHU JIOJICH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
MaTepHaibHas TOYKa, HHEPIIHaIbHAs CHCTEMa OTCUETa, aOCOTIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU pelieHnn (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pu3MUECKHUe SBJICHUS (IPOIECChI) U OOBIICHATH UX HAa OCHOBE
3aKOHOB MEXAaHHMKH, MOJICKYJISIPHO-KHHETHUCCKONH TECOPHUU CTPOCHHS BEIIECTBA U
DIEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHWE, CBOOOJHOE IMIaJlcHUe TeJ, IBWIKEHHUE 110 OKPYKHOCTH, WHEPIHS,
B3aumojeicTeue Ten, nuddys3us, OpOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl TIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHe, WCIApeHHUE, KOHJCHCAIMS, IUIaBJICHWEe, KPUCTAUIA3AIUs, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, MMOBBIIICHHE JTABJICHHS Ta3a MPU €ro HAarpEBaHUU B 3aKPBITOM
COCyZle, CBSI3b MEXKIy TMapaMeTpamMu COCTOSHUS Ta3a B HM30IPOIleccax,
AIIEKTPU3AIUS TEJI, B3aUMOJICHCTBUE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, WCIIONB3YS (HU3MUYECKUE BEITUYMHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIBC TeJla, KHHETHUECKash DHEPTrus, NMOTCHIMAIBbHAS DHEPTrHs, MEXaHHYeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OMUCAHWW TPABUIBHO TPaKTOBATh
(bU3MYECKU CMBICT HCIOJB3YEeMbIX BEJIMYMH, WX OO0OO3HAUYCHUS U €IUHMUIIBI,
HaXOJUTh (OPMYJIBI, CBA3BIBAIONINE JMAHHYIO (U3UYECCKYIO BEIMYHUHY C JAPYTUMHU
BEJTMIMHAMU;

ONKMCHIBATh M3yYEHHBIC TEIUIOBBIC CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3Yysl (DM3UYECKHME BEJIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss



KHHETHYECKasl SHEPIHsl XaOTHYECKOTO JBIDKCHUSI MOJICKYJI, CPEIHEKBAApaTHIHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSIS JHEpPrusi, padbora rasa,
KOO (PUIMEHT TMONE3HOTO JMCUCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICT HCIOJB3yeMbIX BEJIMYMH, HX
0003Ha4YeHUsI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUYNHAM;

OMMHCHIBATHh U3YUYCHHBIE JICKTPUUECCKUE CBOMCTBA BEIMIECTBA M DJICKTPUUECKHE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSXKEHHOCTD TOJIS, TOTEHIIMAN, PAa3HOCTh MOTEHITUAJIOB,;
NP OINHCAHUM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEeIIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (M3UYECKYIO BEJTMYHHY C IPYTHUMH BEIHYNHAMH,

aHAJU3UPOBaTh (U3UYECKHUE MPOLIECCHl U ABJICHUSA, UCIOIB3YS (U3UYCCKUEC
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarotrenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPTHH, 3aKOH COXPAaHCHHUS WMITYJIbCa,
MPUHITAI CYTIEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYIIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBa, Ta30BbHIE
3aKOHBI, CBSA3b CpPeHEH KMHETHYECKOM PHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
aOCOJIFOTHOM TeMIepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUUECKOTO 3apsina, 3akoH KylloHa, TpU ATOM pa3inydaTh CIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHITUIIBI  JCHCTBUS MAaIllMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YyCJIOBHUS X 0€30MacCHOTO HCIIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYCCKUX SIBICHUA U
MIPOIIECCOB C HCIMOJB30BAaHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath MpobiieMy/3aadyy MW TUIOTE3y Y4e€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 TMPEIIOKEHHOTO O0OPYIOBaHHUS, IMPOBOIUTH OMBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEITUYHH, TIPH
ATOM BBIOMpPATh ONTHUMAJIBHBIA CIIOCOO M3MEPEHHUS W HCIIOJIb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJICNOBATh  3aBUCHUMOCTH  MEXKIYy  (PU3NYECKMMH  BEIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKCUpOBaTh PE3YyNbTATHl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BU/JIe TAOJIUIl ¥ TPahUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIICI0BAHNUS,

COOMI0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTO OJKCIEPUMEHTa, YYeOHO-UCCICNOBATEILCKOW W IMPOCKTHOM
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000pyI0BaHUS;



pemiate pacu€THBIC 3aJaud C SBHO 33JaHHOM (U3UYECKON MOJEIbIo,
UCTIONB3YS (hH3UUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIU3a YCJIOBHS 3a7aun
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOUMBbIE ISl €€ pEIlIeHUus, MPOBOAUTh PACUETHI U OLIEHUBATh PEAIBHOCTD
HOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM HA HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(buznueckue sSBICHUS,

UCIONB30BaTh  IpPU  pPEIIEHUH  y4yeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUIsI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIPHON MHGOpMAIUU, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIHUIO;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCITIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpEAE;

paboTatb B TpYIIE C BHIIOJHEHHEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPUBAEMON IPOOIJIEMBI.

K konmy oOyuenus B 11 kiacce mpeameTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B INPAKTUYECKOU IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U E€JUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PU3MYECKUX MOJENei:
TOYEYHBIN JEKTPUUECKUIN 3apsij, Jy4 CBETa, TOUCUHbIN UCTOYHHMK CBETA, A/lepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOIO siipa NMpHU PEIIeHUH (PU3NUECKUX
3a/1ay;

pacrno3HaBaTh (pU3HUYECKUE SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PUBHMKH: DJIEKTPUUYECKAsl TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUWS, JEHCTBHE MAarHUTHOTO IIOJSL Ha
IPOBOJHUK C TOKOM U JBIKYIIUHCS 3apsi, 3JEKTPOMarHUTHBIE KOJE€OaHUS U
BOJIHBI, TPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTod3ddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE



JUHEWYAaTOro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  MPOBOAMMOCTb  Pa3IMYHBIX  Cpel) |
AJIIEKTPOMArHUTHBIE SIBIIEHUS (TIPOLECCHI), MCHOJB3Yysd (U3UYECKUE BEIMYMHBIL:
ANEKTPUUYECKUIN 3apsijl, CUJIa TOKa, JIEKTPUUYECKOE HAMPSKEHUE, IICKTPUUECKOE
COTPOTHUBJICHUE, PA3HOCTH MOTEHITMAIOB, JJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MOJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTB
KAaTYIIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEPHOJ W YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij M Cuila TOKa B MpoIecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJIeOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAas CWUJia JIMH3BI, NMPU ONHUCAHWHA TPABUIHLHO TPAKTOBATH (PU3UUECKHMA
CMBIC]I HCIIOJIb3YEMBIX BEIMYMH, MX OO0O3HA4YeHHs M EAUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

OMHUCHIBATh HW3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCIOIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTU U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHMS WM €IUHMIIBI, YKa3blBaThb (POPMYJIBI,
CBSI3bIBAIONIME JAHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTUMU BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UUYECKHUE TMPOIECChl U SBICHUSA, UCIOJIB3Ys (PU3UUECKHE
3aKOHbI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOTO U MapaIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHYKIINH, 3aKOH TPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MAacCOBOI0 4uCia, mocrynartel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABICHHE BEKTOPA UHAYKIIMH MAarHUTHOTO MOJISI TPOBOIHHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OIKUCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUM: MPU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OO0OpYAOBaHUS, MPOBOJAUTH OMBIT U
(bopMyIMpPOBATH BHIBOIHI,



OCYILECTBISAThH MPSMBbIE U KOCBEHHBIE U3MEPEHUsI (PU3NYECKUX BEIUUUH, TIPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh HW3BECTHHIE
METO/bI OLICHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3WYECKUX BEJIUYUH C HCIIOJIb30BAaHUEM
OpsIMBIX M3MEPEHMH: INpU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pE3yNbTaThl MOIYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIUMYHMH B BHJE TaOIUL U
rpaduKoB, JenaTh BHIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

co0ro1aTh npaBuia 0€30MacHOTO TpyJa MPHU IPOBEICHUM UCCIECJOBAHUN B
pamMKax Yy4eOHOTrO SKCHEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESATEIIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000pyI0BAHUS;

pemarb pacy€éTHhlE 3aJauyd C SIBHO 33JaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIB3Ys (PU3MUECKHUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHUS 33/1a4U
BbIOHpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUUYMHBI U (POPMYJIBL,
HEOOXoAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PAacUYE€Thl M OLICHUBATh PEaJIbHOCTh
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

penaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
duznueckue SBICHUS;

UCIIOJIB30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
WH(OPMAIIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW W HAyYHO-TIOMYJISIpPHOM MH(pOpMalUy, MOIYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTM3UPOBATh MOTy4aeMyI0 HH(OPMALIKIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOr0 MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
TOBEJICHUA B OKPYKAKOUIEH Cpeie;

paboTatb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHHUE pPacCMaTpUBaeMON IPOOIIEMBI.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne HanmenoBanu KoimuecTBo yacoB JJIEKTPOHHBIE




n/ € PAIIVIOn | Bcer  Kontpoabnbsl IIpakTHyeck (ungpossie)
1| TeM oOpa3oBaTejibHbIE
0 e padoThbl e padoThbl
MPOrpaMMbl pecypchl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
duszuka u
METOMBI bu6mmoreka [JOK
1.1 2 https://m.edsoo.ru/7f41bf
HAy4YHOTO 72
MO3HAHUS -
Hroro no pazueny 2
Pa3nen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemartuka 5 https://m.edsoo.ru/7f41bf
72
bubmuorexa [JOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf
72
3aKOHEBI bu6mmoreka [JOK
2.3 COXPaHEHHS B 6 1 1 https://m.edsoo.ru/7f41bf
MEXAHUKE 12
Hroro mo pazueny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJUHAMUKA

OCHOBBI

MOTEKVISDHO- bubmuorexa [JOK

3.1 Yp . 9 1 https://m.edsoo.ru/7f41bf
KHHETHYECKOM 79
TEOPUH o
OCHOBEI bu6mmoreka [JOK

3.2 TEPMOJUHAMUK 10 1 https://m.edsoo.ru/7f41bf
1 12
ArperarHble
COCTOSTHUSI bu6mmoreka [IOK

3.3 BEIECTBA. 5 https://m.edsoo.ru/7f41bf
®da3oBrIc 72
TIePEXOJIbI

Hroro no pazneny 24
Pa3znen 4. 3JIEKTPOJIUHAMUKA

SIEKTDOCTATH bubnmoreka [JOK

4.1 P 10 1 https://m.edsoo.ru/7f41bf
Ka

72

ocToSHHE bubmuorexa [JOK

4.2 12 1 https://m.edsoo.ru/7f41bf
ANMEKTPUICCKU

72


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

¥ ToK. TOKU B

Pa3IMYHBIX
cpenax
Hroro no pazgeny 22
PeszepBHOE Bpems 2
OBLIEE
KOJIMYECTBO
YACOB IIO 68 3 3
I[TPOI'PAMME
11 KJIACC
N HamMenoBamie KoanuecTBo yacos DJIeKTPOHHbBIE
(uudposbie)
n/  pasgenoBuTeM  Beer  Konrpoabn IpakTHyeck
o0pa3oBaTe/ibHbIE
n MpOorpamMmbl 0 ble padoThbI ue padoThbl
pecypcsbl
Pa3znen 1. 9JIEKTPO/IMHAMMUKA
MarunutHoe
Hoste bubmuorexa [JOK
1.1 ' 11 1 3 https://m.edsoo.ru/7f41c
DeKTpOMarHuTH 97¢
ast THIYKIUs T
Htoro no pazneny 11
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
MexaHnn4deckue u bubnnoreka IIOK
2.1 3JIEKTPOMAarHuTH 9 1 https://m.edsoo.ru/7f41c
bIe KoJIeOaHus 97c
MexaHn4eckue u bubmmoteka [IOK
2.2 3JIEKTPOMAarHuTH 5 1 https://m.edsoo.ru/7f41c
bI€ BOJIHBI 97c
bubmmoteka [IOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41c
97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBEI
CIIeIAaIbHOM bu6nuoreka [IOK
3.1 Teopuu 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTEIIBHOCT 97c
u
Wroro no pazueny 4

Pa3znea 4. KBAHTOBAS ®PU3UKA


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

IIEMEHTHI

but6mmoreka [IOK

4.1 KBaHTOBOI 6 https://m.edsoo.ru/7f41c
ONTHUKH 97c
bu6nuoreka [JOK
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/7f41c
97c
bu6nmoreka [IOK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41c
97c
Hroro no pazueny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

DJIEMEHTHI
51 aCTPOHOMUU U
acTpou3uku

Hroro no pazneny

Paznes 6. OBOBIIAIOIIEE ITOBTOPEHUE

7

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c
97c

bubnnoreka IIOK
0600
6.1 ODMAIOTIEE 4 https://m.edsoo.ru/7f41c
MIOBTOPCHHE
97c
Hroro no pazgeny 4
Pe3epBHOE Bpems 3
OBIIEE
KOJIMYECTBO 68
YACOB IIO

[NPOTPAMME
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