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1. COAEP’KAHUE OBYYEHMUSA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHOW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON AEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOM TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIeHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvkeHue. J[BMKeHHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBH>)KECHUE CHAPSIOB, LICTIHbIC U PEMEHHBIE MEpeIayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENBHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOLIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbrotoHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIs MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 111 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUS U cuiia TpeHus nokos. KoadduuueHT tpenus.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecoMocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Y cioBus paBHOBECHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

HUccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvt coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTruBHOE IBMXKEHUE.

PabGora cuibl. MOIIIHOCTE CHITBI.

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

[TorennuanbHas DHEPTHUS. [TorennmanbHas SHEPrus YIIPpYyro
nedhopmupoBaHHod — npyxuHbl.  [loTeHuManpHass  SHEprust Tejaa  BOJIU3HU
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHble  CUibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHuM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazgen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelei. Macca u
pa3mepsl MoJnekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPUH HACAIBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeIHEll KWHETUYECKOW SHEpPruu TEIUIOBOro JBMKEHHMs dactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHWE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHCHUM.

OnbIThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIAas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHHUE COCTOSHHUS UACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTPaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U crIoco0bl e€ n3meHeHus. KonmnuecTBo TermnoTsl u pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeneHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtMoCTh PO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  I€MCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBaHust SHEPrHUM B TEIJIOBBIX MamnHax. Kodp@uIMEeHT Moie3Horo
nericTBus TemioBod mamuHbl. [{ukn KapHo um ero ko3pduIMEHT IOJIe3HOTo
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3meHeHne BHyTpEeHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJbHasl TerioTa miaBjieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpPHaloOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX

3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.



BszaumopeiictBue 3apsa0B. 3akoH KyioHa. ToueuHblil 3IEKTPUUECKU 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH 3yeKTpuueckoro nois. [IpuHuun
CYNEPHO3ULIANA DIEKTPUYECKUX Ioner. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TOJISL.

PaGora cun  anektpocraruueckoro  mojs.  [lotenmman.  Pa3HocTh
NOTEHIHUAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexTpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETP, DdJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmonenicTBrue HadIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DnexkTpocTaTHyecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHUS MEXXAY HUMH U JUJICKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannbsiii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YEIBbHOE CONPOTUBICHHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COCINHEHUE TIPOBOIHUKOB.

Pabora nanekTpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIIEKTPUYECKOTO TOKA.

DNEeKTPOABIXKYLIasl CUla U BHYTPEHHEE CONPOTUBIECHUE HCTOYHHKA TOKAa.
3akon Oma i OJTHOM (3aMKHYTOM) 2yiekTpudeckoi nenu. KopoTtkoe 3aMblkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJLIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpOBOIHUKHY. CoOcTBeHHas U IIpUMECHast IIPOBOAUMOCTD
NOJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.



DONeKTpUYeCKuidi TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpuueckuii TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OJJICKTPOHArpeBaTEIbHBIC TMPHUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN THO/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCHUMOCTh COIMPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe BIEKTPOJBIXKYIIEH cuibl. KOpOTKOe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJIMMOCTh BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3yyeHue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 10 kjacce OCyIIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMoN0oTHY, XUMHUH, Teorpadvu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumnores3a, (usznyeckas BEIUMYMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUU, JWHEWHas (QyHKIMS,
napaboa, runepOosna, ux rpauku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

bBuonocus: mexannyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEMJI000MEH JKMBBIX OPTaHU3MOB (BUIBI TEIUIONEPEIayH, TEIJIOBOEC PABHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.



Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEH U
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJMTHYECKAS TUCCOLUALMS,
rajbBaHHKA.

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

Texnonoeus.: npeoOpa30BaHUE IABUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKYA, HWCIOJIb30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTU€), JBUraTelb BHYTPEHHETO
cropaHusi, mapoBasi TypOUHa, OBITOBOM XOJOJAUIBHUK, KOHAUIIMOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAas 3alluTa, 3a3€MJICHUE 3JIEKTPOIPUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHArpeBaTeIbHbIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHCTBHE  IOCTOSSHHBIX ~ MAarHUTOB.
MarautHoe 1oje. BekTop MarHUTHOM HWHAYKUUH. [IpuHUIMO Cynepno3uiuu
MarHUTHBIX MoJiek. JIMHMKU MarHUTHOW WHAYKIUU. KapTuHa JMHUA MarHUTHOU
WHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe TOJI€ TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKIAU
MarHdTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzaumoaecTBre TPOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
MHAYKIAK. OJIEKTPOJABIKYINAs CUila WHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuun dapanes.

BuxpeBoe nsiekTpuueckoe Tosie. OJEKTPOJBIKYIAs CUjla WHIYKIIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJJHOM MarHMTHOM TOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKLIMHU. OJIEKTPOJBWXKYIAs Ccuja
CaMOUHTYKIIUH.

DHeprusi MAarHUTHOTO TIOJIST KaTYIIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.



TexHudeckrue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMATHUTHI, JJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUll, UHIYKIMOHHAS 1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JlenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBUKYIIEH CHIJIBI MHAYKIIUM OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBiieHME CAMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonunyeckue konedanus. [lepumon, wacrora, ammumryga u (aza xoseOaHUU.
[Ipy>XUHHBIN MasTHUK. MareMaTH4eCKUi MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy rApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCaNIbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMArHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJEATBHOM KO0JIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHy X 1€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennplii TOK. CHHYCOMIAIBHBIM NEPEMEHHbIM TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUWE CHJIBI TOKA M
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kymnbrypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: SIICKTPUYECKHUU
3BOHOK, T€HEPATOP MIEPEMEHHOTI0 TOKA, JIMHUM JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KOJIEOATENbHOM cHUCTEMbl (IIPYKUHHBIA WIH
MaTEMaTUYECKUN MasITHUK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmroienue pe3oHasca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA M HAIIPsDKEHUS OT BPEMEHM) NS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pesonanc mnpum mocienoBaTENIbBHOM COEAMHEHUH PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN JIEKTPOIEPENAUH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccenenoBanie MNEPEMEHHOIO TOKa B LENM W3 IIOCIENOBATEIBHO
COCIMHEHHBIX KOHCHCATOPA, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpocTpaHeHuss W JUIMHa BOJIHBL. IlomepeuHble W IIPOJOJIBHBIE  BOJIHBIL.
HnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepeHnus. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBas AWArHOCTMKA B TEXHUKE W MEIWLMHE, panap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOI0JIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6nronenune naTepdepenninu n qudpakiini MEXaHUIECKAX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenre cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJIOH H
4acTOTOM KOJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomerpuueckass ontuka. IIpsMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueuHbI HICTOUHUK CBETA.

OtpakeHue cBera. 3aKOHbBI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHui B
IJIOCKOM 3€pKaJe.

[IpenomeHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTEINb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome U pacceuBaromiie JuH3bl. ToHkas JuH3a. DOKyCHOE
pacCcTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue wm300pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakunoHHas pemérka. YClIOBUE HaOIIOIEHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKUMOHHBIM ammapaTr, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OnTHKA, TU(paKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTpPAHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopBkl.

[TonHOe BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanue CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu Mukpockomna, TeJIeCKOomna.

Habmronerne natepdepeHIIM CBETA.

Hab6mronenune nudpaxium ceera.

HaOGmronenue nucnepcuu cBera.
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[Tomyduenue cuekTpa ¢ MOMOIIbIO IPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.
HabGnronenue noasipuzalny CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptwle pabomol
N3mepeHune nokazaress NpeioMJIEHUs CTEKIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

['panuubl  NTPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIEHUAIBHOW TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOJYJIA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTHULIBL. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €T0 YACTOTOM. DHEpTHs
U UMIyJbC (pOoTOHA.

OTtkpoiThe 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotorpdexra. YpaBuenue OiiHmTeitHa s poToddpdexra. «KpacHas rpaHunar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUO 0o-4acTHIL.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenue wu morsioumieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.
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BousHoBbIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.
CHoOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.
TexHuyeckue yCTpOHCTBAa M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuii akcnepumenm, nabopamopuvie pabomul
HabGnronenue IMHEHYaToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuo  cocTaBa
paanoakTUBHOTO u3nydyeHus. CBoiicTBa anbda-, Oera-, ramMMma-u3ITy4yeHHUs.
BnusHue pagoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.
Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacIaja.
OHeprus CBsA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.
S nepHble peakuuu. Jlenenue u CUHTES sIEp.
Anepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON YJHEPTETUKHU.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.
TexHuyeckue yCcTpouCTBa M NPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTurK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
HccnenoBanrie TpeKOB 4acTHIL (M0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U ACTPOPU3NKH

Otanbl pa3BUTHs acTpoHoMmuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMUH.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, spkue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKECHUE.

ConuHeyHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyiHIA W 3BE3.
3BE3/IbI, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpaMma «CHEKTpajdbHbIA Kjacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM IIOCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3]1. DTaNbl )KU3HU 3BE3I.

Mineunbiii I[Iyte — Hama I'amaktuka. [lonoxenne m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raigakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITydeHHUE.

Macumrabnas ctpyktypa Beenennoid. MeTaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUH JJIsI OTpEeIeNICHUsI TI0JIOKEHNSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be311si CEBEpHOro MONYIIAPHS U APKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponpr ¢usuku W acTpOHOMHUHM B OSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COITMAILHOM M ATHYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJb U MECTO (DM3UKHU
Y aCTPOHOMHUH B COBPEMEHHOI HAy4YHOM KapTHUHE MHUPA, pOJib (PU3HUUYECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpaA, MECTO
(bU3UYECKOM KapTUHBI MHUpa B OOIIEM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBIISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadvu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmus, CBSI3aHHBIC C W3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIM (akT, rumore3a, (Qusnyueckas BeIWYHHA, 3aKOH,
TeOopusi, HAOIIO/ICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewIEHHE CHCTEMBI YPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPHl M MX MPOEKIHH HA OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB,
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MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKH TOJO0OUS TPEYTOJHHHUKOB,
oTpeeNeHue MIIOMAAN MIOCKUX (GUTYp 1 00bEMA Tell.

buonoecusa: snektpuueckue SBICHUS B KUBOW MpUpoOJE, KoyeOaTeabHbIE
JBH>KCHUS B )KMBOHM MPUPOJIEC, ONITUUECKUE SIBJICHUS B KUBOWU MPUPOAE, ACHCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsE CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJu3.

l'eocpagusa: wmarHuTHBIE TIONIOCA 3€MJIM, 3K MAarHUTHBIX Py,
dboToChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAWA 3JEKTPOINEpENay, TEHEepaTop NEPEMEHHOro0 TOKa,
AJIEKTPOJBUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, PaguONpPUEMHHK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHasi barapes.
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2. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «®Du3nka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusnka» T0KHbI
OTpaxkaTb TOTOBHOCTb M CIHOCOOHOCTh OOYyYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlUM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEIATEIBHOCTH B MPOLIECCE PeajJv3allui OCHOBHBIX HaIlPaBJICHUN
BOCIIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh I'PAKIAHCKON MO3ULIMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJUIMOHHBIX  OOIIEUETIOBEUYECKUX T'YMAaHHCTHUYECKUX U
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO HEATEIIBHOCTh B MHTEPECAX TPaXJAHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHUE B3aUMOJEHCTBOBATH C COLUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUAMUA U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJ1aHCKOMU WJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOLIEHUWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4)3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,

MpUCYIIEro (PU3nIecKoi HayKe;
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S)Tpya0BOro BOCIMTAHMS:

UHTEpEC K pPa3lu4HbIM cdepaM MpodhecCHoHATbHON eSATENbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
($u3MKYN Ha IPOTSKEHUH BCEU KHU3HU;

6)3K0/10TrN4eCKOr0 BOCIIUTAHMS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIEd YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LIEHHOCTH HAy4YHOW JEATENBHOCTH, T'OTOBHOCTH B IIPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIC YHHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS
ba3oBble Jijornueckue aAeMcTBUA:
CaMOCTOSITeIbHO  (OPMYNIHpPOBaTh W aKTyaIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATEIBHOCTH, 33JaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMSI,;
BBISIBJIITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHUS MPOOJEMBbI ¢ YU4ETOM aHajIu3a UMEIOITUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSIX  PEabHOTO,
BUPTYaJIbLHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiefoBarTe/ibCKHe JeiiCTBUS:
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU TMOHATHSIMH W METOAaMHU
buznuecKoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIE0BATEIbCKON U MPOSKTHOW ACSITENIbHOCTU
B 00J1aCTH (U3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeUIeHUs 3ahad (PU3UYECKOTO COJAECP)KAaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUIAMHM JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YYE€OHBIX IIPOEKTOB B 00J1acTH (PU3HKY;

BBISBJISITh TNPUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTATh TUINOTE3Y €€ pEeLICHHs, HAaXOAUTh apryMEHTHI I JOKa3aTelIbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA 1O (U3MKE B MPAKTHUYECKYIO 001acTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, IPEJIaraTh OPUTHHAIBHBIE OAXO0/AbI U PEIICHNUS;

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

Pabora c nnopmanueii:

BJIa/ICTh HABBIKAMH TMOJIy4eHHUs MHPOpMAIUN (PU3UIECKOTO COACP)KAHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3allUI0 U HWHTEPIPETAlNI0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (popm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a1ad ¢ CcoOMIoJiecHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCOCOEpekKEHMs, MPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPKAHWA B Pa3IUYHBIX (GopMarax c
yu€TOM Ha3zHayeHMsI HTHPOPMAIIUH U LEIEBOU ayAUTOPHUH, BHIOMpPAs ONTUMAIBHYIO
dbopMy npeacTaBIeHUS U BU3yaTu3alluu.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
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OCYIIECTBIATh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallUH W CMAr4ath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JCUCTBUI C y4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KI0ro YjieHa KOJUICKTHBA,;

OPUHUMATh L[EJIA  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ TOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpeneniaTb poid ¢ y4ETOM MHEHHMH Yy4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJEU C TMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEbHOCTh B 00JacTH
GU3UKM W aCTPOHOMUH, BBISIBJISATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBAThH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACYETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO DJPYAHWIIMH B 00JaCTH
(bu3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;
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BIAJCTh HABBIKAMHM  IIO3HABATENILHONW  pedekcuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB W
OCHOBAHUII;

UCII0JIb30BaTh MPUEMBI pe(IICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO HX
CHU)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NEeSATEeIbHOCTH;

MPUHUMATh ce0sl, MTOHUMAsi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeSATEeTbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpornecce qocTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPAMMBI
no ¢u3MKe JIsI YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydaroIIuXcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHAIEHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCS K
HMOIIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIINH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TIEIH U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKITIOYAIOIEH CITIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xonmy oOyudenuss B 10 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKON ESATEIIBHOCTH JIIOIEM;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHHS ra30B, )KUJIKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelIeHUH (PU3NUeCcKuX 3ajay;

pacro3HaBath (U3UYECKHUE SABJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEUIESCTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBI)KCHUE, CBOOOJHOE IIaJICHUE TeJ, JBIKCHHE 110 OKPY>KHOCTHU, HWHEPIHs,
B3auMOJIelicTBUE Tell, TUu(dy3us, OPOYHOBCKOE JIBH)KEHHE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHNH ), TEIJIOBOE
PaBHOBECHE, MCHAPEHUE, KOHJICHCALHUs, IUIABJIICHUE, KPUCTAJUIM3ALMNS, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCylle, CBSI3b MEXKIY MapamMeTpamMyd COCTOSIHASL Tra3a B HM30Mpoleccax,
AJICKTPU3ALUS TEJ, B3aUMOJICCTBUE 3aPsIIOB;

OMUCHIBATh MEXAHUYECKOE JIBMKEHHUE, UCTOJb3Yysl (U3NYECKUE BEJIUYMHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMIYJIbC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINHCAHUM MPABHUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUUHY C APYTUMU
BEJIUYMHAMM;

OINMCBHIBATh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI M TEIUIOBBIE SBJICHUA,
UCIIONB3YS (U3WUYECKUE BEIMYMHBI: JaBJIGHHE Ta3a, TeMmIleparypa, CpeaHss
KUHETUYECKasi SHEPTHUSI XaOTHYECKOTO JIBMIKEHUSI MOJICKYJ, CPEIHECKBAIpATUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTa rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBHUTATENs; MNpPU OMNUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUH CMBICI HCIOJB3YEMBIX BEIWYHH, WX
0003Ha4YCHUST W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3UUYECKUE BEIUUYMHBI: JICKTPUUECKUM 3apsij,
BJIEKTPUYECKOE T0JI€, HANPS)KEHHOCTD MOJISI, TOTEHIUAJ, Pa3HOCTh MOTEHIMAJIOB,;
NP OINHCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOIb3yEeMbIX
BEJIMUMH, UX OOO3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIIECChl U SBJICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMupHOro Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM DJHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, MPUHIUIT PABHOIPABUS HHEPIMAIBHBIX CHUCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHs BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHENH KMHETUYECKOW 3HEPIHH TEIUIOBOTO JBMXEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHS
ANEKTPUYECKOr0 3apsAna, 3akoH KynoHa, OpUITOM pa3iauvaTh CIOBECHYIO
GOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAIMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO MCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEAJIOKEHHOr0 O0OpYyIOBaHUS, MPOBOJIUTH OMNBIT U
(GbopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTA  MEXIYy  (U3MUYECKUMHU  BEIUYMHAMHU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpOBaTh pE3yNbTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEIMYMH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUN UCCIEIOBaHUM B
pamMKax y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM W IPOEKTHOM
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (M3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXoAUMbIe NJisi €€ PEelleHUs, TPOBOAUTh PAacUEThl M OLICHUBATH PEaJIbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BbICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM HAa M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(dbu3nYecKue SABIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHUH  y4eOHBIX  3aJa4  COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
U TIPEJICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOJTYyYEeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;
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IPUBOJUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBACHEHHWE MPOIECCOB OKPYXKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJACHUS B OKPYXKAIOUIEH CPEJIE;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIHI B PEIICHUE PACCMATPUBAECMON MTPOOIEMBI.

K kxoHny oOyuenus B 11 kjacce npeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKK B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHpa, B Pa3BUTHUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3HYECKO KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, Jy4 CBETa, TOUCUHBIM NCTOYHMK CBETA, sJIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpU pelIeHuH (PU3NYECKHUX
3a/1ay;

pacrno3HaBaTh (U3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aHMMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEUCTBME MAarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJeOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
uHTepdepeHuyss, audpakuus W TOAApPU3ALMUS  CBETa, JUCIEPCUS  CBETa,
dbotoanexTpudeckuii 3pdext (poToaddekT), cCBETOBOE AaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas W MCKYCCTBEHHas

PaIlOaKTUBHOCTD;
ONMKUCHIBATh W3YUYEHHbIC CBOWCTBA BEHIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOJUMOCTh  pPAa3IUYHBIX  Cpea) |

AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Yysl (PU3MUECKHUE BEJIUYUHBI:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cwia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KojeOaHuii B KosiebaTeIbHOM KOHTYpe, 3apsii M CWiIa ToKa B IIpolecce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoOJIeOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUYECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JAPYTUMHU
BEJINYNHAMU;

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKue BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU TPABWIBHO TPAKTOBaTh (PUINYECKUNA CMBICT
UCIIOJIb3YEMbIX BEJMYMH, MX OOO3HAYEHWS U €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYUCIISITh 3HAUEHUE (DU3UUECKOUN BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIIONb3Yys (U3MUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOIO U MapaJIeIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETAa, YpaBHEHHE OJWHIITEHaA M Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAKTHUBHOIO pacnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMAaTHUYEeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

ONPENIEIATh HAIIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JlopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MNPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJ0BaHUs, MPOBOJUTH OIBIT U
bopMyIUpOBaThH BHIBOBI,

OCYIIECTBJISAThH MPSAMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIeIOBAaTh 3aBUCUMOCTH  (DU3WUYECKUX BEJIWYUH C HCIOJIb30BAHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHNUS;
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co0Mro1aTh mpaBuia O€30MacHOro TpyJa MPH MPOBEIECHUH UCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THbIE 3aJa4d C SBHO 3aJaHHOW (DU3MUECKON MOJENbIo,
UCTIONB3YS (hHU3HUECKHe 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7auu
BbIOMpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOUMbIE JUIsl €€ pEIIeHUs, MPOBOAUTH PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT'0 3Hau€Hus (PU3NUECKOI BEIINUNHBI;

penaTh KaueCTBEHHBIE 3aJa4/: BBICTPAUBATh JIOTHYECKN HEIPOTUBOPEUUBYIO
LETIOYKY PACCYKIECHHM C ONOpOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3YecKue SIBICHNUS;

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YUYEOHOW U HAyYHO-NOMYJIAPHON MH(GOPMALIMH, TOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOIYYaeMyI0 HH()OPMAIHIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIUMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BAaHUS B MOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPU OOPAILEHUH C MPUOOpPaMH U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIsi COXPAHEHHUS 30POBbS U COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaThb B TIpyHle C BBHIMNOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUTAHUPOBaTh pPabOTy TPyNNbl, PaLUOHAIBHO pACHpPEeisITh OOS3aHHOCTH U
IJJAHUPOBATH JECATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.
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3. TEMATUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
n/m NPpOorpaMMel Bcero Kontposbubiepadorst  IIpakrnyecknepadorsl  00pa3oBaTebHBbIE
pecypcsbl
Paznen 1.OU3UKA U METO/Abl HAYYHOI'O IO3HAHUSA
11 ®du3nKa U METO/Ibl HAYYHOTO ) bubmmoreka [JOK
' HO3HAHUSI https://m.edsoo.ru/7f41bf72
Hroromopasueny 2
Pa3zpen 2.MEXAHUKA
2.1 Kunemaruka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka IIOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka IIOK
2.3 3aKOHBICOXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.ru/7f4 1bf72
Hroronopa3sneny 18
Pa3znen 3.MOJIEKYJISAPHAA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBIMOJIEKYJISIPHO- 9 | bubnuotexa [JOK
) KUHETUYECKOUTEOPUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2 1 1
3 OCHOBEITEPMOANHAMHKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUS 5 bu6muoreka [IOK

BellecTBa. Pa3oBbIe NEPEXOIbI

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

Hroronmopasueny

Paznea 4.9JIEKTPOIMHAMUKA

24

bubnunoreka LIOK

4.1 UICKTPOCTATHKA 10 https://m.eds0o.ru/7f41bf72
40 IToCTOSIHHBIN 2TEKTPUYECKUN TOK. 12 bubmmoreka [JOK

) Toxu B pa3IMuHbIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroronmopasneiny 22

Pe3epBHOeBpemsi 2

OBIIEE KOJIMYECTBO YACOB I10 63

[MPOTPAMME
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11 KIIACC

N KosnvecTBouyacon JIeKTPOHHbIE
; HaumenoBanuepasieioB u (undposbie)
o/ Bcer  Konrtpoabubiepador IIpakTuyeckuepador
TEeMIIPOrpaMMBbI o0pa3oBaTebHbIEpecyp
I 0 bl bl
ChlI
Pazpen 1.9JIEKTPOANHAMUKA
11 MaruauTHoerone. 1 | 3 bu6mmoreka [IOK
' DIIeKTpOMarHUTHASIMHTYKIIHS https://m.edsoo.ru/7f41c97¢c
Uroronopazneny 11
Pa3znen 2.KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKue u 9 | bubmuoreka [JOK
' AJIEKTPOMArHUTHBIEKOICOAHMS https://m.edsoo.ru/7f41c97¢c
29 MexaHndeckue u 5 1 bu6mmoreka [IOK
) 3JIEKTPOMArHUTHBIEBOJIHEL https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97¢
Hroronopazneny 24
Pasnen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OCHOBBICIENUATTBHOUTEOPUHUOTHOCUTEITBLHO 4 1 bu6mmoreka [IOK
' CTH https://m.edsoo.ru/7f41c97c
Hroronopazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubnmoreka [JOK
4.1 DJIEeMEHTHIKBAHTOBOMONITHKH 6 hitps://m.edsoo.ru/T41c97c

29



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK

42 C 4
TpocHHEAaTOMA https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
43 A 5
TOMHOEAIPO https://m.edsoo.ru/7f41c97¢
Urtoronopazneny 15

Paznea 5.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU

bubmuoreka [JOK

5.1
https://m.edsoo.ru/7f41c97¢c

DNEeMEHTBHIACTPOHOMUHU U aCTPOPUUKH 7 1

Hroronopazneny 7

Pa3znen 6.OBOBILIAIOIIEE TIOBTOPEHUE

bubmuoreka [JOK
6.1 ObobumaromeenosTopernue 4 https://m.edsoo.ru/7f41c97c
Hroronopazneny 4
PesepBHOEBpems 3
OBUIEE KOJIMYECTBO YACOB I10 63 4 7
[TPOIT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoaunyecTBouacoB
Jlarau3 DJIeKTpOHHbIeUGPOBLICOOPA30B
1 Temaypoka Bce KonTpoabHbl IIpakTHyecku y P p P
YyeHus aTeJibHbIEPECYpPChI
/ ero  epaGoThI epaboThbI
n
®u3uka — Hayka O pUpoE.
1 Hayunsie MeT(})’K bl nofHell)HI/Iﬂ 1 bubmorexa HOK
v a https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIlero Mupa
Poab u mecTo pusuku B

) (hopMUPOBaHMH COBPEMEHHOM | bubnnoreka [JOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATEeTbHOCTH JIIOIeH
MexaHn4eckoe JBHKEHUE.

3 OTHOCHUTENIHBHOCTh MEXaHUUECKOTO 1 bubmuoreka [JOK
neuxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOEIPAMOIIMHEWHOEIBUKE | bubnnorexa [JOK
HUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOETIPSIMOJIMHENHOE] 1 bubnnorexa [JOK
BUKCHUE https://m.edsoo.ru/ff0c372e

6 CBobOoaHOe nageHue. Y CKoOpeHue | bubnmnoreka [JOK
CcBOOOIHOTO ITaJICHNA https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUXKEHUE.

7 JIBru>xeHue MaTepualibHON TOUKH 110 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH

32



https://m.edsoo.ru/ff0c32e2
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IIpuHIUII OTHOCUTENIBHOCTH

MaTepuagIbHOU TOUKH.

8 lNanunes. MaepuuanbHble CUCTEMBI Bubmmorexa LIOK
' pLIu https://m.edsoo.ru/ff0c3be8
orcuera. [lepBriitzakonHbroTOHA
Macca tena. Cuia. [lpunnun
9 cyrnepno3unuu cuii. Bropoii 3akon bubmmorexa [IOK
yrep ' p N https://m.edsoo.ru/ff0c3be8
HeroTona st MmarepuanbHOU TOYKU

10 Tpetuii 3akon HeroToHa 114 bubnuoreka [JOK
MaTepUANIbHBIX TOYEK https://m.edsoo.ru/ffO0c3bed
3aKkoH BCEeMUPHOTO TAroreHus. Cuna

bubmuoreka [JOK
11 TSKECTH.
https://m.edsoo.ru/ff0c3d00
[IepBasgkocMU4ECKasICKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument

13 Tpenus. Cuiia CONpOTUBIICHUS TTPU bubnunoreka [JOK
JBHWKECHUHU Tena B )KUAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHOE M BpaliaTeabHOE

|4 | PBHKCHHE a0COJIIOTHO TBEPAOTO bubnunoreka [JOK
tena. MomenTcunsl. [lnevocusl. https://m.edsoo.ru/ffOc41a6
YcnoBusipaBHOBECUATBEPAOTOTETIA
NMnynsc MmaTepualbHONM TOYKH,

1 CHUCTEMBI MaTEpUAJIbHBIX TOUEK. bubmuorexa [IOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
HUMITYyJTbCa. PeakTUBHOCIBIKEHIE
PaGota 1 MOIITHOCTD CHITBI.

bu6mmoreka [JOK
16 = Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502
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TeopemaoOH3MEeHEHUMKUHETUIECKO
W SHepruu

17

IToTrenumanpHas SHEPTHUs.
[ToTeHunanpHas 3HEPIUsl yIpyro
ne(GpOopMUPOBAHHOHN MPYKHUHBI.
[ToreHmanbHasIHEPTUATENABOIU3H
MIOBEPXHOCTU3EMIIN

bubmuoreka [JOK
https://m.edsoo.ru/ffOc461a

18

IToTennuanabHbBIE U
HeIoTeHIMaIbHbIe CHIIBI. CBSI3b
pabOThI HEMOTCHIIUATBHBIX CHII C
H3MEHEHHEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TEJI.
3aKOHCOXpAaHEHUAMEXAHUYECKOM
SHEPIUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

Jlabopartophnast pabota
«HccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOMH
SHEpIuu Teja Ha Ipumepe
pacTsHKeHUs PE3UHOBOTO KIyTay

20

KonTponbhas padota no teme
«Kunemaruka. Jluramuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE)

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKCHUS
MOJIEKYJIAPHO-KUHETUYECKON
Teopun. BpoyHOBCKOEBUKEHHE.

Hudbdy3us

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKECHUS U
B3aMMO/ICICTBHS YaCTHI] BEILIECTBA.

34
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Mopenu cTpoeHus ra3os.,
AKUJIKOCTEH U TBEPIBIX TEI

23

24

25

Macca monekyn. Konnuectso
Bemtectra. [loctostHHas ABoraapo
TennoBoe paBHOBECHE.
Temneparypa u e€ uamepeHue.
[Ixanaremneparypllenbcus
WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomnroTHas Temreparypa Kak mepa

CpEeIHEW KUHETUYECKON SJHEPTUU
JBAKEHUSI MOJIEKYIL.
YpaBHenneMeHieneeBa-
Krnaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akon/lanbpToHa. I"'a30BBIC3aKOHBI

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCHMOCTH
MEXy napaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO ra3a»

I/I30HpOHCCCH B NACAJIbHOM rasc€ u
ux rpaq)nqecxoe npeaACTaBJICHUC

but6mmorexa [JOK
https://m.edsoo.ru/ff0c570e

30

BryTrpennss sHeprus
TEPMOJTUHAMUYECKON CUCTEMBI U
crocoObI €€ U3MECHCHHS.
KonunuecTBoTennots! u paboTa.
BHyTpeHHAI2HEPrUsi0THOATOMHOTO
HJieaibHOTOra3a

but6mmorexa [JOK
https://m.edsoo.ru/ff0c5952

31

Bupasireronepenaun

but6mmoreka [IOK

35
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VYnenbHas TEINIOEMKOCTE BEIIECTBA.
KonuyecTBO TEIIOTHI IpH

https://m.edsoo.ru/ff0c5c36

bubmuoreka [JOK

32
Terionepeaaye. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIMTIIPOIIECC
13 [lepBblii 3aKOH TEPMOAMHAMUKY U bubmuorexa [IOK
€ro NpUMEHEHHE K u3olporeccam https://m.edsoo.ru/ffOcSefc
HeoOpatumocTs nporieccoB B
34 npupoje. Bropoii 3akoH bubmmorexa [TOK
PHPOIC. P https://m.edsoo.ru/ff0c6230
TEPMOJANHAMUKH
35 [Tpunmun nevicteus u KI1/{ bubnunoreka [JOK
TEIJIOBOM MalllMHbI https://m.edsoo.ru/ff0c600a
36 = uxu Kapno u ero KIIJ
37 DKOJOTUYECKHETTPOOIEMBITEIIIIONHE
preTuKu
Oo6o0maromuit ypok
38 «Monexyns Hai}llp ¢u3uka. OCHOBBI bubmmorexa [OK
YBIp ' https://m.edsoo.ru/ff0c6938
TEPMOANHAMUKI
KonTponbhas pabota no teme
39 | «MonekynspHas ¢pu3nKa bubmmorexa [OK
Y ' https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOIUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubmuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCo0OTHAS U OTHOCHUTEIbHAS
41 BJIAJKHOCTh BO3/lyXa bubmmorexa [JOK
. AT https://m.edsoo.ru/ff0c64d8
Hacsiennsritnap
4 Teépnoe teno. Kpucrannuueckue u bubnuoreka [IOK

amop¢HbIe Tena. AHU30TPOIUS

https://m.edsoo.ru/ff0c65f0

36
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CBOMCTB KpHUCTAIUIOB. JKuakue
KpUCTAJLIBI.
CoBpeMeHHbIEMaTepHrabl

[IinaBneHue n KpUCTAIUIU3ALIMSL.

bubmuoreka [JOK

43 V aenpHas TEIUIOTa IIJIaBICHUA.
A https://m.edsoo.ru/ff0c6708
Cybnumarust
bubmuoreka [JOK
44 VYpaBHeHueTeILIOBOrodaianca
p hitps://m.eds00.ru/ff0c6820
DnekTpusanus Tei. DIeKTPUIeCKun
45 3aps. JIBa BUa JIEKTPUUECKUX bubmmorexa [JOK
AL a p https://m.edsoo.ru/ff0c6bcc
3aps/i0B
IIpoBOAHMKH, TUIIEKTPUKH U
46 H(I))JI OBOJIHUKH 3aK(r))H bubmmorexa [IOK
ynip A ' https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs AJIEKTPUIECKOTO 3apsiaa
BsaumopeiicTue 3apsaaoB. 3aKOH
47 Kynona. ToueuHbrit I3)JIeI<T HYECCKUU bubmmorera [TOK
y ’ p https://m.edsoo.ru/ffOc6ce4
3apan
Harpsx€HHOCTB 2IEKTPUYECKOro
43 nois. [IpuHIMn cynepnosunuu bubnnorexa [JOK
ANEKTPUUECKUX IOJIEH. https://m.edsoo.ru/ff0c6df2
JInHnMHANpsKEHHOCTH
Pabota cwt anekTpocTaTHaeckoro
49 moJist. IToTenmuan bubmorera [JOK
' At https://m.edsoo.ru/ff0c6£00
PasHocTeOTEHITNATIOB
IIpOBOIHUKY U OUDIEKTPUKA B
50 3J'IpeKT I(I)CTaTI/ILIeHCKOM nor;e bubmmorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
JrpnekTprudecKasimpoHUIIaEMOCTb
51 OnekrpoémkocTh. Konaencarop bubnmoreka [JOK

37
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52

DNEKTPOEMKOCTH TIIOCKOTO
KOHJIeHCcaTopa. DHepTus
3apsHKEHHOT0 KOHJIEHCAaTopa

https://m.edsoo.ru/ffOc7126

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

Jlaboparopuas padota "M3mepenue
IEKTPOEMKOCTH KOHJeHcaropa"

[TpuHIMD NEHCTBYUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTIMPOBAILHOTO
anmapara, CTpyMHOro pHHTEpa.
DNeKTpocTaTUYEeCKas3aIINTa.
3a3eMIIeHHEIIeKTPOITPUOOPOB

DNEeKTPUYECKUM TOK, YCIOBHS €r0
cymiectBoBanus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnenue. 3akon Oma jist
yuactka uenu. KonrponpHas pabota
1o TeMe: "OHeprus 3apsLKeHHOTO
KOHJIeHcaTopa'.
"OneKTpOEMKOCTBKOHAEHCAaTOpa".

56

[TocnenoBarenbpHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTMHEHHE
npoBoIHUKOB. JIabopaTopHasipaboTa
«M3ydueHnecMenaHHOr0CoeInHEHHSI
PE3UCTOPOBY

but6mmorexa [JOK
https://m.edsoo.ru/ffOc74f0

57

Pabora 1 MomIHOCTH
ANEKTPUYIECKOTO TOKA.
3akon/xoyns-Jlenua

but6mmorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axod Oma 1 TOJIHOM

bu6mmorekxa [JOK

38
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59

(3aMKHYTOM) 3JIEKTPUUECKOM LIETIH.
KopoTtkoe 3aMbIkanue.
JlabopaTopHas paborta «M3mepenue
OJIC uCTOYHHKA TOKA U €TO
BHYTPEHHETO COTPOTHUBIICHUS

DneKTpOHHAs IPOBOJAUMOCTh
TBEP/BIX METAJIIOB. 3aBUCUMOCTb
COIPOTHUBIICHHS METAIJIOB OT
Temnepatypbl. CBepXIpOBOAUMOCTh

https://m.edsoo.ru/ffOc7ae0

60

DJEeKTPUUYECKUN TOK B BaKyyMe.
CBoliCTBa 21EKTPOHHBIX IIyYKOB

61

62

63

64

ITomynpoBOIHUKH, UX COOCTBEHHAs
Y IPUMECHasi IPOBOJAUMOCTb.
CaoiicTBap—n-Tiepexoa.
[TonynpoBoIHUKOBBIEIPUOOPHI
DNeKTpUUecKuil TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTUYECKASTUCCOLIUALIHS.
DNeKTpoan3

DNEeKTPUYECKUI TOK B ra3ax.
CaMoCTOSTEIbHBIA 1
HECAMOCTOSTEIBHBIN pa3psil.
Momnuans. [1na3zma

DneKkTpudeckue npudopsl U
YCTPOMCTBA U X MPAKTUUECKOE
IIPUMEHEHHUE.
IIpaBunarexHUKHOE30MaCHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ffOc84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc

65

Oo6o0maromuitypok

bubmuoreka [JOK

39
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«INEKTPOIMHAMHKA»

https://m.edsoo.ru/ff0c88be

KonTponbnas pabora no teme

«Qnekrpocraruka. [TocrosHHBIM bubnuoreka [IOK
66 . 1
3NeKTpuYecKuii TOK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»
PesepsHblii ypok. KonTponbsHas
P P P bu6mmoreka [JOK
67 = pabora 1o Teme 1
" " https://m.edsoo.ru/ffOc8c56
DneKTpoAnHAMUKA
68 PezepBublil ypok. O600maronmii | bubmmorexa [IOK
ypok 1o TemaM 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME

40
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11 KIIACC

Ne KosaunuyecTBouacoB
Haram3yd = DueKTpoHHblenU(poBbIEOOPa30OBAT
n Temaypoka Bce KonrpoabHbie IIpakTuyeckue
eHus eJIbHbIepecypchl
/ ro padoTshI padoThI
n
[TocTossHHBIE MArHUTHI U UX
B3auMoJiciicTBHE. MarHuTHoe Bu6 1IOK
. nOJIMoTEKa
nojie. BekTop MarHuTHOM 1
p https://m.edsoo.ru/ff0c9778
WHIYKIUU.

JIMHUMMAarHUTHOMMHAYKIUH

MaruuTtHoe nose IIpOBOAHHKA

¢ Tokom. OmbIT Dpcrena. | bubnmnoreka [JOK

BzaunmopeiicTBre mpoBOHUKOB https://m.edsoo.ru/ff0c98fe

C TOKOM

JlaGopaTopHnas pabota

«I/I3y§eHI/IlZ Mal“I:II/ITHOFO T10JIs 1 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c98fe

KaTYIIKA C TOKOM)

JleficTBME MarHuTHOTO TOJISI Ha

MPOBOJIHUK C TOKOM. Cuiia

Awmmnepa. JlabopaTtopnas pabora | | bubmuorexa [IOK

«ccnenoBanue eMcTBUS https://m.edsoo.ru/ff0c9ac0

MTOCTOSSHHOTO MarHuTa Ha

paMKy C TOKOM»

JleficTBME MarHuTHOTO MOJISI Ha

JBHKYIYIOCS 3apsSKECHHYIO 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c9df4

yactuny. Cuina JlopeHua.

41
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Pabota cunbl Jlopenna

DNEKTPOMAarHuTHAsE HHIYKIIHS.
[ToTok BEKTOpa MarHUTHOMN
unaykuuu. JC uaayKkuum.
3aKOH AJIEKTPOMAarHUTHOU
unaykuun Papanest

JlaGopaTopHnas pabota
«HccnenoBanue sIBICHUS
AJIEKTPOMATHUTHOW WHIYKITHH))

NHnykTuBHOCTS. SIBIICeHUE
camonHykuuu. 9J1C
CaMOMHAYKIMHU. DHEPIust
MarHUTHOTO TIOJISI KaTYIIKU C
TOKOM.
DIIeKTPOMarHUTHOCTIONE

TexHu4eckue ycTpoiucTBa U ux
[IPUMEHEHHUE: TIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUraTeNb,
YCKOPUTEIHN 3JIEMEHTAPHBIX
YacCTHUL, UHAYKIIMOHHAS TI€Yb

bubmuoreka [JOK
https://m.edsoo.ru/ffOcal 50

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

11

O06o0maromuii ypok
«MarauTHoe noJe.
SHCKTpOMaFHI/ITHaSI HUHAYKIOUA
KonTpomnpHas pabota mo Teme
«MarauTHoe ToJe.
DJIEKTPOMArHUTHASTUHTYKIIUSY

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE

bubmuoreka [JOK

42
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Kosiebanus. ['apMoHMUYecKue
KoJieOaHus. Y paBHEHHE
rapMOHUYECKUX KOJICOaHHH.
[IpeBpareHue sHeprum

https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTHU
Mepro/1a MaJIbIX KoJeOaHUi
rpy3a Ha HUTH OT JIJIMHBI HUTH
U Macchl Ipy3a»

14

15

16

KonebarenbHbIi KOHTYP.
CBoOo1HBIE
3JIEKTPOMAarHUTHBIE KOJICOAHHS
B HJICAJIbHOM KOJIeOaTEeIbHOM
KOHTYE.
AHaNOTHAMEKIYMEXaHUIECKU
MU U
3.]'[eKTpOMaFHI/ITHBIMI/IKOJ'IC6aHI/I
AMHU

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUH B
UJeaTHbHOM KOJIE0ATEeThHOM
KOHTYpE

[IpencraBnenHue o 3aTyxXarONNX
KosneOaHusX. BelHyKIeHHBIC
MeXaHHYeCKHE KojieOaHus.
Pe3onanc.
BI)IHY)K)IeHHI)IeSJ'IeKTpOMaFHI/IT
HBIEKOJIC0aHUs

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.

bubmuoreka [JOK
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18

19

20

21

CunyconaanbHbIN
MepEeMEHHBIN TOK. MOIITHOCTh
MEPEMEHHOT0 TOKA.

AMIUTMTYIHOE U ICHCTBYIOIIEE

3HAYCHUE CUJIBI TOKA U
HATIPSDKEHUS
Tpancdopmarop.
[TpousBoacTBO, Iepeaava u
nOTpeOJICHUE IICKTPUICCKOM
SHEPruu

VYCTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOIO
3BOHKa, FeHepaTopa
[IEPEMEHHOT0 TOKA, JINHUN
3JIEKTpoInepeay

DKOJIOTUYECKHE PUCKU TIPU
HPOM3BOJICTBE
anekTposHepruu. Kynsrypa
UCTIOJIb30BAHUS
3JIEKTPOIHEPTUHU B
MOBCEIHEBHOU KU3HU

MexaHuueckre BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHHS.
[Tepuoa. Cxopoctb
pacnpoCcTpaHEHHs U JUIMHA
BOJHBL. [lonepeunsie n
MIPOJIOJILHBIEBOIHBI

https://m.edsoo.ru/ffOcbd34

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

bubmuoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTb 3BYKa.
I'poMKoOCTB 3BYKA.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcccOc

44
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Bricorarona. TemOp3Byka

OEeKTpPOMarHUTHbIE BOJIHBIL, UX
CBOMCTBA U CKOPOCTb.

bu6mmoreka [JOK

23 [Ixana’neKTpOMarHUTHBIXBOJI https://m.edsoo.ru/ffOccfe0
H
[IpuHUMIIBI paIOCBA3U U
24 teneBuaeHusd. Pazsurue
CpeACTB cBs3U. Pannonokanus
’s KonTponbnas pabota bubnmoreka [JOK
«Konebanus v BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonunenHoe
oG | PACHPOCTpAHEHHE CEET B bubmmorexa [IOK
OAHOPOIHOM cpene. ToueuHblid https://m.edsoo.ru/ff0cd350
MCTOYHHMK cBeTa. JIyd cBeTa
OTtpakeHue cBeTa. 3aKOHBI
7 oTpaxkenus ceta. [loctpoenue bubnuotexa [JOK
M300paKeHUM B TJIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue ceera. [lonHoe
)3 BHYTpPEHHEE OTpa’KeHUeE. bubmuorexa [IOK
[IpenenbHbIN yroJ MOJHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKEHUS
JlaboparopHnas paboTa
29 «I/IzMI::peHI:/Ie H(§<a3aTensI bubmmorexa [JOK
https://m.edsoo.ru/ff0cd67a
MPETIOMIIEHUS CTEKIa»
JIunsel. [loctpoenue
. bubmuoreka [JOK
30  u3oOpaxeHHUil B TUH3E.

dopmyiia TOHKOHU JIMH3BI.

https://m.edsoo.ru/ffOcddle
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VYBenuueHue JIUH3bI

31

32

33

34

JlaGopaTtopHnas pabota
«HccnenoBanue CBOMCTB
U300paXEHUH B TUH3AX)

Hucnepcus cera. Cl0KHBIN
cocraB Oenoro ceta. L[Ber.
JlaGopaTopHnas pabota
«Habnronenue aucrepcun
CBETa»

WnuTepdepenmus certa.

Judpakmnus crera.
Hudpakronnas pemerka

HOHepeqHOCTB CBCTOBBIX BOJIH.

Honﬂpmaun;{ CBCTa

bubmuoreka [JOK
https://m.edsoo.ru/ffOced22

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckue npudoOpsl U
YCTPOMCTBA U YCIIOBHS UX
0€30MacHOro NPUMEHEHUs

36

37

38

I'panuLbl TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKHU.
[Toctynarel cnenuaibHOU
TEOPUU OTHOCUTEIIBHOCTH

OTHOCHUTETBHOCTD
OJJHOBPEMEHHOCTH.
3ame/yieHre BpEMEHH U
COKpAIlleHUE JUTHHBI

OHeprust U UMITYJIbC
PENSATUBUCTCKON YaCTHUIIBI.
CBs13p Macchl C JHEpPrueu u

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf862

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfa42

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

46



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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KoHnTtponbHas pabora «OnrTuka.

bu6mmoreka [JOK

39 0O i
CHOBBE CHEHHATILHON TeopHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIBHOCTH)Y
40 ®otonbl. opmyia [1naHka. bubmmoreka [JOK
DHeprus U UMIyJIbCc poToHa https://m.edsoo.ru/ffOcfel16
OTKpBITHE U HCCIIE0BaHNE Eu6 LIOK
HOINOTEKA
41 .0 A.T.
(porosexra. Onrret https://m.edsoo.ru/ffOcffc4
CroieToBa
3akonHsbl poTtodddexra.
YpaBHeHne DUHIITEHHA IS
42 botosdexra bubmuoreka [JOK
' https://m.edsoo.ru/ff0d015e
«KpacnHasrpanuma
doroaddexra
JaBnenue cBera. OnwiTe [1. H.
43 TeGenena bubmuoreka [JOK
Aesd. https://m.edsoo.ru/ff0d04a6
XuMHdecKoeIeliCTBHECBETa
TexHuueckue ycTpoicTsa u
MPaKTUYECKOe TPUMEHEHHE:
44
dboTornemMeHT, GOTOIATIHK,
COJIHEUHas OaTapest, CBETOINO/
Pemenne 3amag o Teme
45 «ONeMeHTEI KBAaHTOBOM bubmmorexa [IOK
https://m.edsoo.ru/ff0d0302
OIITHUKN
Mogens atoma ToMmcoHa.
46 OmnsiTel Peszepdopaa mo bubmuorexa [JOK

pPacCEesIHUIO O-YaCTHII.
[InanerapHasMozaenbaToMa

https://m.edsoo.ru/ff0d091a
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https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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48

49

50

[Tocrynateibopa

Wznyyenue u norjoueHne
($hoTOHOB Mpu Mepexojie aroma
C OJTHOTO YPOBHS YHEPIHH Ha
JIpyroi. BuasiciekTpos

BoaHoBEBIECBOIICTBA YaCTHII.
Bonnsr ae bpowns.
KopnyckyisipHo-BOJIHOBOM
nyanu3M. ClIOHTaHHOE U
BBIHYKJICHHOE U3JIy4ECHHE

OTKpBITHE PATUOAKTUBHOCTH.
OmnsiThl Pezepdopaa no
OIPEEIICHUIO COCTaBA
pazMoaKTUBHOTO U3TY4ECHHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOca8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6eta-,
FaMMa-I/I?:J'Iy‘IeHI/I)I. BJ'II/ISIHI/IC
pPaZ0aKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI

52

OTkpBITHE TPOTOHA U
HelTpoHa. M3otonsl. Anbda-
pacnaz. DNeKTpOHHBINA U
MO3UTPOHHBIN OeTa-pacma.
l'amma-uznydenue

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3M HyKIIOHOB B
anpe. SinepHsle peakuuu.
SAnepusiii peaxtop. [Ipobiemsr,
NEPCIEKTUBBI, SKOJIOTUYECKHE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1356
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aCIIEKTHI SEPHOU SHEPIeTUKHU

54

DeMeHTapHbIC YaCTHUIIBI.
OTkpbITHE TO3UTPOHA. METobI
HAOJII0JIEHUS M pErUCTpaliu
AIIEMEHTAPHBIX YaCTHII.
Kpyrusritcron
«DyHIaMeHTaTbHBIEB3aUMOICH
crBus. EqunCcTBOGM3MUECKOI
KapTUHBIMHPa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3B€3nH0r0 HebAa.
Co3zBe3nusi, spKue 3BE3/bl,
[JIAHETHI, UX BUJIUMOE
nBmkenue. ConHevHasicHCTEMA

56

Comune. ConHeunast
AKTUBHOCTD. MICTOUHUK
sHeprun ConHIA U 3BE3]

57

3BE3/bI, X OCHOBHEIC
XapaKTEePUCTUKH.
3BE3ABLITTIaBHON
MMOCJICIOBATEILHOCTH.
BnyTtpenHee cTpoeHue 3B€E3.
CoBpeMeHHbIE TPEICTABICHUS
0 MPOUCXOKJIECHUHU U IBOJIIOLIUN
Connua u 3B€37,

58

Mueunsiii [yt — Hama
I"amakTuka. [lonoxenue u
neuxenne ComHia B
lNanmakruke. 'anmakTuky.
YEpHbIeABIPHI B SAPAXTAITAKTUK

49



https://m.edsoo.ru/ff0d0e38

59

60

Bcenennas. Pazoeranue
rajnaktuk. Teopus bonbiioro
B3pbIBA.
PenukToBOoeusmydeHue.
MeraranakTuka

Hepemenubienpo01eMplacTpoH
OMHUU

61

62

KonTtponsHas padora
«OIJIeMEHThI aCTPOHOMUH U
acTpOPUZHKI

O6o6maromuii ypok. Ponb
(GU3UKH U aCTPOHOMHUU B
3KOHOMHYCCKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM
U ATUYECKOM cdepax
JIeATECIIbHOCTH YeJIOBEKa

63

64

65

Ob6o6maromuit ypok. Pons n
MeCTO (PU3UKHU U ACTPOHOMHUH B
COBPEMEHHON HAyYHOU
KapTHHE MHpa

O6o6maromuii ypok. Ponb
(bU3HYECKON TEOpUU B
dbopMHUpOBaHUHT
MIPEACTABICHHUH O HU3UIECKOM
KapTHHE MHpa

O6o6maromuit ypok. Mecto
(U3HYECKOM KapTUHBI MUPA B
001IeM psay COBPEMEHHBIX

50




€CTECTBEHHO-HAYYHBIX
MPEeJICTaBICHUI O IPUPOJIE

66

67

68

PesepBHbIil ypok. MarautHoe

nosie. DJIEKTpOMarHuTHas 1
WHIYKIIHS

PezepBHblii ypok. OnTuka.

OCHOBBI CIEIIUATIBHOW TE€OpUU 1
OTHOCUTEIIEHOCTHU

Pesepnbnlii ypok. KBantoBas
buznka. DneMeHTHI 1
ACTPOHOMHUHU U aCTPOPUUKH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB

68

[10 ITIPOT'PAMME
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