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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMelleHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne cKopocT Ipu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl TpeHus (1mokosi, ckojibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axonvl coxpaneHus 6 MexaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXaHWUYECKOW DHEPTruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysus. Xapakrep IBUKEHUS U
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkama temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHHM HACAIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHHe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIOcOo0bI €€ n3meHeHus. KonnuectBo TemioTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBhiii 3aKOH TEPMOJAMHAMHUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIUIOBBHIX MamuHax. KoaddUIMeHT moiae3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Tela MU TeIulonepeiaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnuie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdHble Tena. AHU30TPONHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckue YCTpPOIMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOJIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJICHUS KPUCTAUIMYECKOTO BEIIEeCTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne 0THOCUTEILHON BIaXKHOCTU BO3AYXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. JIBa BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TOJYHOPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOr0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  [IpuHuummn



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
oJIsl.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTATUUECKOM ToJie. JluameKkTpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma i1 OJTHOM (3aMKHYTOM) 2iiekTpuueckoi nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAaHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABHXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBIsIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbId (hakT, runores3a, Qu3nyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B XKUBOU NPHUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JMCCOLMALNA,
rajgbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAYKUMU. KapTWHa JMHWUKA MAarHUTHOM WHIAYKOHUM I10JIS
IIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHAYKIOUU. ODJIEKTPOABIKYLIAs CUJa HMHAYKIUU. 3aKOH 3JIEKTPOMArHUTHON
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
MIPOBOJIHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

NHAyKTUBHOCTE.  SIBIEGHHME CAaMOMHAYKUWHU. OJIEKTPOABWKYIIAS CHJA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YCTpoOWcCTBA M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIHH.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpykMHHBIN MasTHUK. MareMaTu4eCcKUil MasiTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU Koniebanusimu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMATrHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KOJeOATENIbHON CUCTEMBbI (MPYKUHHBIM WK
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaIbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl rpy3a.

HccnenoBanre MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHus: W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexkrpomarauTHoi BoiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHIIUs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTAa. AOCOIIOTHBIN MOKa3aTelhb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

Cobuparoriue u paccenBarolue JUH3bL. ToHkas nuH3a. DokycHoe paccTosHue
U OoNTHYECKas cuiia TOHKOW JuH3bl. [locTpoeHne n3o0pakeHnit B COOMPAIONINX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOEHUS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEphEpPEHIMOHHOU
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBUE HaOMIOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOWCTBa M NPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Monesb CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHInm CBeTa.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TosryueHue CrieKTpa ¢ MOMOIIBIO TTPU3MBI.

[Tomy4yenue ciexTpa ¢ mMOMOIIbIO AUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne nokazareis NpesioMJIEHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeUAIbHON TEOPHUH OTHOCUTEILHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3Hepruu HOTOHA C €T0 YACTOTON. DHEPrust
U UMITyJbC (pOTOHA.

OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dboToarddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPaKTHUECKOE MPUMEHEHHUe: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoToa(deKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOBBIE cBOViCcTBa yacTull. Bosnsl ne bpoiis. KoprycKynsipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pezepdopia no onpeieeHuIo coctaBa paioakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaJOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE NpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Maccel siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiemMbl W TEpPCIEKTHBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GM3HUYECKON KapTHHBI MUpA.

TexHu4ecKue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMUH M aCTPOPU3MKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBHOKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHeprum CoiHIla W 3BE3.
3BE3/7IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JJIA 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTH. BHYTpeHHEE CTpOEHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BOtonMKU CoJiHIIA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPENEIICHUS TTOJOXKEHUS HEOSCHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax esITeIbHOCTH YEJI0BEKA, POJIb U MECTO (PU3UKH U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUM KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUY MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMPUPOJE, KOJeOATECIbHBIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3MbI 00pa30BaHUS KPUCTALTNIECKON PEIETKH, CIEKTPATIbHBIN aHAIIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIICUUTH JTOCTHIKEHHE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYaIOIMXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTbITA M OMbITA JICSITEILHOCTH B MPOIIECCE peaiu3allMi OCHOBHBIX HaIlpaBJICHUN
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBECYECKMX TI'yMaHHUCTUUYECKUX M
JIEMOKPATUYECKHUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aMMOJIEHCTBOBATH C COIMATIbHBIMA HHCTUTYTaMH B COOTBETCTBUH C
X QYHKIIUSIMHA U HA3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKUA U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY Hay4YHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEpEC K pa3iIuyHbIM cdepaM MpodhecCHOHATBHOM IESTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JacTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LIEHHOCTH HAay4YHOW JESITEeIIbHOCTH, TOTOBHOCTH B IMpOIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
VHIUBUYAJIHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHs MPOOJEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH M BBITIOTHATH pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYATbLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IE€Th HAaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pellIeHUs, HaXOAUTh apTyMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOpPMYyJIHpOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYLIECTBIIATh IOWCK, AaHAaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3aI[MOHHBIX
3a/1a4 ¢ cOOJII0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OPMAIMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIUKTHBIX CHTyalldd W CMATYaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH KaXKJOTO YieHA KOJUICKTHBRA,;

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTIIHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYCCKOE IIOBEJACHUE B Pa3IUIHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TP aHaIHW3e pPe3yJbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTmKeHUS THIYHOCTHBIX PE3yJIBTaTOB OCBOSHUS IIPOTPAMMBI IO
dbuzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy  00Yy4aroIIMXCs
COBEpIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJCTh HANPABIECHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIIMOHAIILHBIM U3MEHEHUSIM U TIPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKOM JICSITEIIbHOCTH JIIOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU peIIeHNH (PU3NUECKUX 3a/1ay;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOOJHOE TIAJICHUE TEJ, JBIKEHUE IO OKPYKHOCTH, WHEPIIUS, B3aUMOJCHCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIaKHOCTh
BO3/1yXa, MOBBIIICHUE JIABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Tra3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MyTb, MEpPEMEIICHHE, CKOPOCTh, YCKOpPEHHE, macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HAXOoJUTh (OPMYJIbl, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIMYHUHY C JPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPTUsl XaOTUUECKOrO JBHMXKCHUS MOJIEKYJ, CPEIHEKBAIpATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHUIBI, HAXOAUTh (GOPMYJIbl, CBS3BIBAIOIINE JAHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIIUAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOr0 MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIIENOBAaHUIO (DU3MYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000pyAOBaHUSs, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
Ta0IHI U TPAaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEpUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKON U IPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ITPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIIPHOM HWHGOpPMALMK, MOJTYYEHHONM W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(POPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCITOJIb30BaTh TEOPETUUECKHE 3HAHMS 110 (PU3HKE B TTOBCEAHEBHOM KU3HU IS
oOecrieueHuss OE30MaCHOCTH TPU OOpalieHuu ¢ TpUOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PAa3JIMYHBIX COIMATIBHBIX PpOJEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K kon1y o0yuenus B 11 kiaacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW JEATEIbHOCTH JIOJIeH, IEIOCTHOCTh U E€IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJEKTPUUECKUN 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siApa MpH PEHIeHUH (PU3MUeCcKuX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUWS, ACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3phext (hoTodrddexT), cBeToBOS AaBiIeHNE, BOSHUKHOBEHHE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIEKTPOMArHUTHBIC SIBICHUS (TPOLIECCHI), HUCIMONB3YsAd (PU3NYECKUE BEIUUYHMHBIL:
IIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKIHUS MAarHUTHOrO TMOJs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsl U cuja TOoKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHYECKass CUJIa JIMH3bl, MPU ONHUCAHUM TPABUIBHO TPAKTOBATHh (HU3HMUYECKUUN
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETMUUHAMY,

ONMCHIBAaTh H3YYEHHBIC KBAHTOBBIC SBICHUS W MPOLECCHI, HCHOJIb3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacaga, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWU TPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICI
WCIIOJIb3YeMbIX BEJHMYMH, WX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBLHOIO U MapaJIEILHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE ODWHIITEeHa mia gororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPAHECHMS
AIEKTPUYECKOr0 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTyJaTel bopa,
3aKOH paJIMOAKTUBHOIO pacmnaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCJIOBHS (TpaHUIBI, 00JACTH)
MIPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBA€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 UCCIIENOBAHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BBIBO/IbI;

OCYHIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCUPOBATH PE3YJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL W TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOWPATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJTYYE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKACHUM C OMOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIIPHOM HWH(GOPMALMK, IOJIYYEHHOM W3 PpPa3IHYHbIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pabOTy TpyHNbl, PaLUOHAIBHO PpaCHpPElesITh OOS3aHHOCTU U
IUIAaHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OILIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.
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NMPorpamMmbl

Ne ni/n

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pazgea 1. 9JIEKTPOJAUHAMUKA

MaruutHoe noJsie. JIeKTpOMarHuTHasI
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NnmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JlemMoHCTpUpOBaT, Ha NpUMeEpax pojdb U MecTo (GU3HKU B
101 (dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHHUKHU U TEXHOJIOTUM, B IPAKTUYECKOU AEATEIbHOCTH

monen

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PU3MUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIUAIbHAs CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UICANIBHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJN, TOYEHHBIM BJIEKTPUUECKUH 3apsii — IpH pelIeHUn

¢duznueckux 3a1a4y

PacnioznaBath (u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOM TEOpUH
CTPOCHMsSI BELIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHHUE, CBOOOAHOE NaJieHHe
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
10.3 nuhdy3us, OpOYHOBCKOE [IBH)KEHHME, CTPOEHHE JKUJIKOCTEH H
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJl NpU HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHCcallus,

IUIaBJ€HUE, KPUCTAINIM3alusl, KHUIIEHHE, BJIaXKHOCTh BO3/yXa,

MOBBIIICHUE JABJICHMS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXIy IlapaMeTpaMu COCTOSHHMA rasa B

H30IIponeccax; JICKTpU3ausa T, B3aHMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE [BH)KEHUE, HCHOJIb3ysd (U3NUYECKUe
BEJIMYMHBI: KOOPJIUHATA, ITYTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Tela, KUHETUYeCKas JHEprus,
10.4 NOTEHIMaJbHAsE HHEpPIus, MeXaHudeckas pabora, MeXaHHYecKas
' MOIITHOCTh; TNPH ONHMCAaHUHM MPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, WX OOO3HAUEHUS U EIUHHIIbI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (U3NYECKYIO BEIUUUHY

C ApYTUMHU BCINYNHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUSI, HUCHOJB3ys (U3MUCCKUE BEJIUYHMHBI: JaBJICHUE Tras3a,
TEeMIeparypa, CpeAHsss KHHETHYeCKas HSHEPTUsl XaoTHYECKOIro
JBYDKEHHUS MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KO3((PUIMEHT TOJIE3HOTO JACUCTBUS TEIJIOBOTO JBUTATENS;, IMPU
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMUYUH, UX O0O03HAYCHUS U CIUHMIIbI, HAXOIUTh
GbopMyJibl, CBS3BIBAIONIME JAHHYIO (QU3UYCCKYIO BEIHYHUHY C

JIpYyTrAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3y4EHHBIE D3JIEKTPUYECKHE CBOWMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Ys (U3NIECKUE
BEJIMYMHBL:  DJIEKTPUYECKUH  3apsf,  DJIEKTPUYECKOoe  IIOJIe,
HaNpspKEHHOCTh I0JI, MOTEHLMAN, Pa3HOCTh IOTCHLMAIOB; IIPU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3yeMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C JPYTUMHU

BCJIIMYNHaAMU

aHaTM3UPOBaTh (U3UUECKUE TPOLECChl U SBJICHUS, HCIONb3YS
(¢u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOI'O TATrOTeHMS, |,
I1 u 111 3axons! HhtoTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPruHy,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIINII CYTIEPIIO3ULIUN CUJT, IPUHIUIT
paBHOINpABUS HHEPUMAIBHBIX CUCTEM OTCYETA; MOJEKYJSIPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYN C
a0COJIIOTHOW TeMIlepaTypoi, MEepBbI 3aKOH TEPMOJMHAMMKH; 3aKOH
COXpaHEHMs DIIEKTPUYECKOro 3apsna, 3akoH Kynona; npu 3Tom
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOE

BBIpaXXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATD OCHOBHBIE TPUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pazIu4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HHU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO0 (PU3MUECKUX SIBICHUN
U TIPOLIECCOB C UCHOJIB30BAHUEM IPSMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GopMyIUPOBAThH NMpo0iIeMy (3a7ady) U TUIOTE3y yueOHOTro
OKCTIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IIPEUIOKEHHOTO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI




10.10

OcymiecTBisATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TP 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUs u

HCIIOJB30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI I/I3MepeHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3HUECKUMHU BEIMYUHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJibTaTaM MCCIEI0BaHUs

10.12

10.13

10.14

CobOmtogate mpaBuia 0e€30mMacHOro0 TpyAa TMpH  MPOBEICHHU
UCCICOBAaHUA B paMKax Y4eOHOro »SKCIEPHMEHTa, Yy4eOHO-
UCCJIEIOBATEIbCKOIM U MPOEKTHOMN JESTEIFHOCTH C UCIIOJIB30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI10BaHUS

Pemarp pacu€THble 3a1a4u ¢ SIBHO 33JJaHHON (hHU3MUECKOIl MOJETBIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI M TPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJla4yd  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJIYYEHHOTO

3HA4YEHUs1 (PU3NIECKOI BETMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKICHUI C OIIOPON HA U3YUYCHHBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh MNpu pelIeHWHd Y4YeOHBIX 334ad COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMM JJs IOMCKA, CTPYKTYpHUPOBAHMUSA,
UHTEpHpeTaliyl U MpeJCTaBIeHUs] yueOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLIKH, [TOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKU

aHAJIM3UPOBATh MOJIy4yaeMyHo HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIAJa POCCUNCKUX M 3apYOECKHBIX YUEHBIX-
(GU3HMKOB B pa3BUTHE HayKH, OOBSICHEHHE MPOILIECCOB OKPYKAIOILIErO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTUI

Vcnonb30BaTh TeOpETHUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOU
KHU3HU JUId  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHuu ¢
npubopaMd U TEXHUYECKUMHU YCTPOICTBaMH, Js COXpaHEHUS
310pOBbsl M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHS B

OKpYKarollen cpee

10.18

PaGoTaTh B rpynie ¢ BHITOJIHEHUEM Pa3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboOTy TPYIIbI, palMOHAIBHO  pPACHpenessTh

0053aHHOCTU U IUIaHUPOBATL JACATCIIBHOCTH B HECTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHMBATH BKJIAJ KaXAO0Ir0 U3 YYACTHUKOB

IPYNIBL B PELICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJjbTara

111

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TIpUMEpax poJib M MeCTO (U3UKH B
(GhOpMHUPOBAHUK COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUM, B IPAKTUYECKOU AEATEIbHOCTH

JIOJIEH, LIEJTOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpPa

11.2

11.3

Y4YUTHIBATh IPaHUIIB IPUMEHEHUS N3YUYEHHBIX (PH3UUECKUX MOJICICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHasi MOJIEIb aTOMa, HyKJIIOHHAs!

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChI) U OOBSACHATh UX HA
OCHOBE 33aKOHOB JJICKTPOJUHAMHUKA ¥  KBAHTOBOW  (DU3UKU:
DIIEKTPUYECKasl MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHMUTHOE  JICUCTBUS  TOKAa,  B3aUMOJICHCTBHE  MAarHMTOB,
DIICKTPOMArHUTHAsT WHAYKIMS, JCHCTBUE MAarHUTHOTO TIOJIS Ha
MPOBOAHUK C TOKOM M JIBIKYIIUUCS 3apsif, SJIEKTPOMArHUTHHIE
KOJIeOaHUsT W BOJHBI, TNPSMOJMHEWHOE pPACIpOCTPAaHEHHE CBETa,
OTpakeHHe, INpeJoMJIeHHe, UHTeppepeHuus, audpakuus U
MOJIIpU3aIUsl CBETa, AUCIEPCHUs cBeTa, GoTodIeKTpudeckuil 3hdext
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3HUKHOBEHUE JIMHEWYATOTO
CIeKTpa aToMa BOJOPOAA, €CTECTBEHHAss W HCKYCCTBEHHas

PaanOaKTUBHOCTD

11.4

OnuceiBaTh W3YYCHHBIC CBOKMCTBA BemIECTBA (DJICKTPUUYECKUE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IIPOBOIUMOCTD PA3IUYHBIX
Cpel) © DSIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢usznyecKkue BENUYMHBI: OJEKTPUUECKUH 3apsj, cuila ToKa,
DIIEKTPHUYECKOE  HANPSOHKCHHE, DJIEKTPUYECKOE CONPOTHBIICHHE,
pasHocth noreHuanos, J/IC, paboTta Toka, MHIYKIUS MarHUTHOTO
nons, cuna Amrmepa, cuia JlopeHIa, WHAYKTUBHOCTHh KATYIIKH,
SHEPTHUA DJICKTPUICCKOr0 U MAarHUTHOI'O HOJ'I@IZ, nepuoa U 4actora
KoJieOaHuil B KoJIeOaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B IMPOIIECCE

TapMOHHUYCCKUX OJICKTPOMATIrHUTHBIX KOJ'IC68.HI/II\/'I, (I)OKYCHOC




11.5

pPacCTOSIHUE W ONTUYECKas CUia JIMH3BI, [P ONUCAHUU IIPABUIIBLHO
TPAaKTOBaTh (PU3MYECKUI CMBICI HCIONb3YyEeMBIX BEJIWYHMH, HX
0003HaueHUs] WU EAMHUIIBl; YKa3blBaThb (OPMYIIbI, CBA3BIBAIOIINE

JaHHYIO0 (PU3UYECKYIO0 BETUYUHY C IPYTUMH BeTMYMHAMHU

OnuceiBaTh  HM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHUE BEIUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,
NEepHO/JI II0JIypaciiaja, 3HEPIrus CBSA3H aTOMHBIX S7Ep; IPU ONMCAHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIHOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIWYMHY C JAPYTUMHU

BEIWMYMHaAMU, BBIYHUCIATHh 3HAYCHUEC (1)I/I3I/IHCCKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 3JI€KTPOMArHUTHOM MHIYKIUH, 3aKOH
IPSIMOJIMHEHHOT O pacpOCTPaHEHUI CBETA, 3aKOHBI OTPAaXKEHU CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
dorosddexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMIIyJIbCa, 3aKOH COXPAHEHUs DHIIEKTPUYECKOro 3apsia, 3aKOH
COXpPaHEHUs MaccoBOrO 4uciaa, MHocTyidarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclaja; MpH JTOM pa3IMyYaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBUS

(rpaHuLbl, 006J1aCTH) TPUMEHUMOCTH

Onpenensats HanmpaBi€HUE BEKTOpa WHAYKUUHW MAarHUTHOTO MO
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia
CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO37aBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIIEI0BAaHUIO (PU3NUECKUX SBICHUIN
U IIPOLIECCOB C MCITOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX W3MEPEHU;
pu 3ToM (GOpMYIMPOBATE POOIEMY (3a/1a4y) U TUIIOTE3y yUeOHOTO
OKCIEpUMEHTa,  coOupaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymecTBIITh TNpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJbHBIN COCOO M3MEpeHUs U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMCpCHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DH3NYECKUX BEITUYHH C UCIIOIH30BAaHUEM

OpSIMBIX M3MEPEHUI; NPU OSTOM KOHCTPYHMpPOBaTb YCTaHOBKY,




(buKCUpOBaTh pe3ybTAThl MOJYYCHHONM 3aBUCHUMOCTH (DU3MUYECKHX
BEJIMYMH B BUJE TaOIMI U rpa)UKOB, eNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0BaHusA

11.12

11.13

CobOmoate mpaBwia 0O€30MACHOTO TpyAa TMpPUH HPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOW U TPOCKTHOM ICATEILHOCTH C UCIIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyI0BaHUs

Pemate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (PU3NYECKO MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI W NPHUHOMWIIBI; HA OCHOBC aHAJIM3a
yCIOBHS 3aJadd  BbBIOMpaTh (U3UYECKYI0 MOJEINb, BBIIEIAThH
¢du3nyeckre BeIUYUHbBI U (POPMYJIIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IMPOBOANTD paCLIéTI)I N OLNCHUBATH PCAIbHOCTHL IIOJIYUYCHHOI'O

3HAYCHUS (PU3NICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTOPOI HA U3yUYECHHbBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IC SBJICHUA

11.15

Hcnonb3oBaTe MpU pelleHMH Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPUPOBAHUS,
MHTEpIIpETallMi U NPEICTaBICHUS y4eOHOW M HAy4YHO-TIOMYJISIPHOMN
uH(pOpMaLKK, [TOJIyYUEHHON U3 pa3Iu4HbIX UICTOYHUKOB; KPUTUUECKU

AHAJIU3UPOBATH MMOJYYACMYIO I/IH(l)OpMaI_II/II-O

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iavyaTh YCIOBHS MX O€30MacHOr0 HCHOJIb30BAHUS B

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZAa POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TEOpeTUUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU i o0ecriedeHus: O€30MacHOCTH TIpH  OOpalieHUuH C
npubopaMM W TEXHUYECKUMH YCTpOMCTBAMH, JUIsl COXpaHEHUs
3I0pOBbsI M COOJIO/IEHUS] HOPM SKOJIOTMYECKOTO IOBEJICHUS B
OKpY’Karollen cpeze

PabGotaTh B rpymme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYNNbl, PAlUOHAIBHO  PACHPENEINATh
O0SI3aHHOCTH W IUIAHUPOBATH JICATETHHOCTh B  HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIGHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

IPYIIBI B PELLIEHNE pacCMaTpUBaeMOi MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJIbI HAYYHOI'O IIO3HAHN A

11

1.2

®uzuka — Hayka o npupojae. Hayunbie
METO/bI IO3HAHUS OKpYKatomiero mupa. Posib
JKCIIEpUMEHTa U TEOpUH B  Ipollecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3uke

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsbie TUIOTE3BI.
®usnyeckue 3aKOHbl U TEOpHH. [ 'paHUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[Ipunnun coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHUMU COBPEMEHHOM
HAay4YHOM KAPTHUHBI MHUDPA, B IPAKTHYECKOU

NESITELHOCTH JTIOAEH

MEXAHHKA

211

212
2.1

2.13

##HPartittKUHEMATHUKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTEIBHOCTD MEXaHUYECKOTO

nBuxkeHust. Cucrema orcuéra. TpaekTopus

[lepemenienue, cKOpocThb (CpPEHSsS CKOPOCTh,
MTHOBEHHass  CKOpPOCTb) M  YCKOpEHHE
MaTepUaIbHON TOYKH, MX IPOCKUUU HA OCH
CUCTEMBI KOOPJAMHAT. Crnoxenue

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMeEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKECHUE. I'padpuxu
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH U IIepeMelleHus

MaTepHaHBHOﬁ TOYKH OT BPEMCHHA




)14 CBoOogHoe majienue. Y CKopeHue
o CBOOOIHOTO MaJICHUS

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JBIDKEHUE  MaTepualbHOM  TOYKM IO
2.15 OKPY’KHOCTH. YIJIOBasi CKOPOCTb, JIMHEWHAs
CKOpOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMHUTEIFHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CIMAOMETP,
2.1.6 JBIDKEHHUE CHAPSIOB, ICMHBIE U PEMEHHBIC
neperadyu
[IpakTnueckue paboTHL. H3smepenune
MIHOBEHHOH  ckopoctH. MccnenoBanue
COOTHOILIEHUS MEXY My TSIMH,
IIPOMJCHHBIMU TEJIOM 3a IOCIEA0BATEIbHbBIE
917 paBHbIE  MPOMEXYTKHM  BpPEMEHU  IpH
o PaBHOYCKOPEHHOM JIBJKEHUHM C HadaJbHOMN
CKOpPOCTBIO, paBHOW Hymwo. M3ydenue
JBUKCHMSI IIApUKa B BA3KOH JKHUIKOCTH.

W3ydyenune nBukeHUs Tena, OPOLIEHHOIO

T'OPU30HTAJIbHO

H#PartH# IMTHAMUKA

[Mpuammn  oTHOCcUTenbHOCTH  [ammes.
221 IlepBeiii 3axkoH HproToHa. MHepuunanbHbIe

CHUCTEMBI OTCUETA

929 Macca Tena. Cuna. Ilpunnun cyneprno3uuuu
o cHIl

59 Bropoii 3akon HeroTOHa M1 MaTepUalbHON

293 TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHaIbHBIX TOUCK

3akoH  BcemupHoro  TsroreHus. Cua
224 TsokecTH. IlepBas kocmHuueckas CKOpOCTb.

Bec Tena

2.25 Cuna ynpyroctu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIbKCHUA )41 cujia TPCHUA IIOKOAI.
Koaddunuent tpenns. Cusa conpoTuBiieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[loctynarenbHoe U BpaliaTeabHOE ABHXKEHNE

a0COJIIOTHO TBEPOTO TeJa

2.2.8

MOMEHT CUJIbl OTHOCUTEIBHO OCH BPAIICHHUS.
[liteuo cunel. YcioBust paBHOBECUS TBEPAOTO
tena B ICO

2.2.9

2.2.10

Texunyeckne YCTpOﬁCTBaZ INOAIIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboTsl. M3ydenue nBrKeHUs
Opycka MO HaKJIOHHON TIUIOCKOCTH TOJ
JEeHUCTBUEM HeCKoJbkuXx cui. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIINX
B JepopMUpPYEeMOil TMpYyKUHE U PE3MHOBOM
oOpasiie, OT BEIMYUHBI WX JaedopManuu.
UccnenoBanue yCIIOBUU paBHOBECHS

TBépIIOFO TCJ1a, UMCIOIICTO OCh BpalllCHUS

#H#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI

231 MaTepHaIbHBIX To4eK. MMmynbc cuibl u
M3MEHEHHE UMITYIIbCa TeJla
232 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTuBHOE ABUKEHME
2.3.3 Pa6ora cuibl
234 MomHOCTb CUJIBI
235 Kunernueckass  sHepruss  MaTepHAIBHON
o Touku. Teopema 0 KHHETHUECKOH YHEPIUn
[MorennmaneHast sHeprus. IloreHnuanbHas
936 SHEprus yIpyro nehopMUpPOBaHHOM

NIPpYKUHBI. IloTenunanbHast SHEpTrUsd TCJa

BOJIM3U OBEPXHOCTH 3eMIIH




HOTGHHI/IaJ'IBHBIe N HEIIOTCHIIMAJIbHBIC CUJIBI.

CBs3b pa6OTI>I HCIIOTCHIUAJIBHBIX CHII C

2.3.7 M3MEHEHHUEM MEXaHUYECKOI SHEPTHH
CHCTEMBI TEJL 3aKkoH COXpaHEHHS
MEXaHUYECKOH 3Heprun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS

239 TexHuyeckue ycTponcTBa: JBUKEHHE PaAKeET,

o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue pabotel. M3yuenue cBs3u

2310 CKOpOCTEel Ted TMpH HEyNpyrom  yiape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEXaHNYeCKOM OHCPI'HHA TCJia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#i#Par##H##OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUN

3.11

OCHOBHBIE  TIOJIOKEHHUS ~ MOJIEKYJISPHO-
KUHETUYECKOW  TEOpHUH. BpoyHoBckoe
newkenue. Auddysus. Xapakrep ABIKEHHS

n B3aHMOHeﬁCTBHH qaCTul BCIICCTBa

3.12

Mopenu cTpoeHHs Ta30B, JKUIKOCTEH U
TBEPABIX TE€T U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIeH

3.1.3

3.14

Macca wMonekyn. KomuuecTBo BemecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [lkana remneparyp Llenscus

3.15

3.16

Mopnens  upeanpHoro rasza. OcHoOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM

TCOPHU UACATBHOI'O Ira3a

AOcomtoTHas TeMIeparypa Kak Mepa cpeiHein
KMHETUYECKOU SHEPTUu TEIIOBOTO
JNBWKEHUs vactull rasza. [llkana temmneparyp

KennBuna

3.1.7

VYpaBuenne Kianelipona — MeHaeneesa.

3akoH /lampToHA




3.18

I"a3oBbIe 3aK0HBI. M30mpo1I€CChI B HACATBHOM
ra3e¢ C MMOCTOSHHBIM KOJIMYCCTBOM BCIICCTBA.

M30TepMa, u30Xopa, n3odbapa

3.1.9

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXy napameTpamu

COCTOSAHUA pa3pEKEHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKNU

3.2.1

3.2.2

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTCMA. BHyTpeHHHH
OHCPIuia TepMOI[I/IHaMI/I'-IGCKOI\/JI CUCTEMBI H

CIocoObI €€ H3MEHEHNS

KomuyectBo TemnoTe! U paboTta. BHyTpeHHSIS

QHCPIruA OAHOATOMHOI'O HACAJILHOI'O I'a3a

3.2.3

3.24

Buael Tenmonepegauu: TEIIONPOBOIHOCTD,
KOHBEKIMS, u3ilydeHue. Tenno€mMKocTh Tena.
VYienpHass TEIUIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPCaauc

ITepBrrit 3aKOH TEPMOIUHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MPOLIECCaM.

I'paduueckas uHTEpHIpeTays padboThl raza

3.25

TeroBble MammHbl. IIpuHIMNIBL KEUCTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBanus sHeprun
B TeIIOBBIX MammHax. Koaddumuent
nosiesHoro  aeicteus  (mamee —  KIIM)

teroBoit MamuHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoii 3aK0H TEPMOJIMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJIE.
TerioBele  IBHUTATENH. IKOJIOTHYECKHE

HpO6JICMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue yCTpOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, ObITOBOM

XOJIOAUJIBHUK, KOHAUITUOHCD




3.3

4.1

3.2.8

[IpakTrueckue paboTEHL. N3mepenne

YAEIBHOMN TEMIIOEMKOCTH

###Par###AT'PEI’ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

INEPEXO/IbI

331

3.3.2

ITapooOpa3oBanue " KOHJICHCALHS.
Hcnapenre u kuneHue. YaenbHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYPhI KUIICHUA OT AAaBJICHUSA

AOCOII0THAsE U OTHOCHUTEIbHAS BIIAXKHOCTh

BO3Ayxa. HachlllieHHBIN nap

3.3.3

Teépnoe Temo.  Kpucramimueckue U
amopHble Tema. AHU3OTPONHS CBOWCTB
KPUCTAJIJIOB. Kunkue KpUCTAJUIBIL.

COBpeMeHHHC MaTcpHraIbl

3.34

3.3.5

3.3.6

IInaBnenue u KpuUucCTaJllIn3alus. Y nennHas

TerutoTa tiasieHus. Cyomumanus
YpaBHEHHE TEIIIOBOTO OamaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP U
NICUXPOMETP,  KaJIOPUMETP,  TEXHOJOTHH
MOJTyYeHHSI COBPEMEHHBIX MAaTEpHAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHU

3.3.7

IIpaxkTrueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMMTHAMUKA
#HPar### O JIEKTPOCTATUKA

411

41.2

Onexktpuzauusi Tel. OJEKTPUYECKUH 3apsi.
JIBa Bu/1a 371€KTPUUYECKUX 3apsiIOB
[IpoBoaHMKHY, TUDJICKTPUKU u

MOJIYIIPOBOAHUKHU

4.1.3

3akoH COXPAHCHUSA JICKTPUICCKOT'0 3apdaa

41.4

BsaumonerictBue 3apsinoB. 3akoH Kynona

4.1.5

Onektpuueckoe  mose.  HampsoxéHHOCTB

QJICKTPHUICCKOI0O T10JIA. HpI/IHI_[I/IH




4.2

4.1.6

cynepno3unuu. JIMHUKM — HaNpsXKEHHOCTH
3JEKTPUUYECKOTO TOJIS

PaGota cui  3IEKTPOCTATUYECKOTO  TIOJIS.

ITorennuan. PasHOCTh MOTEHIINAIOB

4.1.7

[IpoBOAHUKYK U TUAIEKTPUKU B MOCTOSIHHOM
JJeKTpUYecKOoM moje. Juanexrpuueckas

IIPOHUIACMOCThb

4.1.8

DIEKTPOEMKOCTb. Konpaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHEHCATOpA.

3Hepr1/1;1 3apsXKECHHOI'O KOHACHCATOopa

4.1.9

TexHuyeckue YCTpOMCTBA:  BIEKTPOCKOIL,
ANEKTPOMETP, AJIEKTPOCTATUUECKasl 3alluTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

IIpakTuueckue paboTHI. HN3mepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

421 JJEKTPUYECKOTO TOKa. McCTOuHMKM TOKA.
Cuna Toka. [TocTosHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETbHOE
o COITPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHoOe, napajenbHoe,
o CMEIIaHHOE COeTMHEHHE TIPOBOTHIKOB
Pabota snextpudeckoro Toka. 3akoH [xoyss
4.2.5
— Jlenua
4.2.6 MOHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (gamee — DJIC) u
427 BHYTPCHHEE  COMPOTUBJICHWE  HCTOYHHKA

ToKka. 3akoH Oma amsi TOTHOW (3aMKHYTOM)

aneKTpudeckoi renu. Kopotkoe 3ambikaHue




4.2.8

4.2.9

DNeKTpoHHas  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB.  3aBHCHUMOCTb  CONPOTUBIICHUS
METaJIJIOB oT TEeMIEPaTypHl.

CBepxnpoBOIUMOCTb

OnexTpuueckuil ToK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4211

4.2.12

4.2.13

4.2.14

[TonynpoBoaAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
oJynpoBOJHUKOB. CBOMCTBa p-n mepexoja.

[TomympoBOTHUKOBBIE PUOOPEI

DONEeKTpUYECKUH TOK B  DJIEKTPOJUTAX.
DNEKTPOIUTHYECKAS JUCCOLUaIs.

DIeKTpoIn3

DIIEKTPUUYECKU I TOK B raszax.
CaMOCTOSTEIIBPHBIA W HECAMOCTOSATENbHBIHN
paspsia. PaziuyHbie TUIIBI CAMOCTOSTEIBHOTO

paspsaa. Monnus. [1nasma

TexHudeckue  yCTpOMCTBA:  aMIlepMETp,
BOJIbTMETP, pEeOCTaT, HWCTOYHUKU TOKaQ,
3JIEKTPOHATPEBATEIIbHBIC puoopHI,
IJEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETP  CONPOTHUBIIECHUS, BaKyyMHbBIN
JMOJ, TEPMUCTOPBl U (OTOPE3UCTOPHI,

HOHprOBO}IHHKOBLIfI Auona, raJJbBaHUKa

[IpakTnueckue paboThlI. N3yuenne
CMEIIAHHOTO COEANHEHMSI PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKa M €ro
BHYTPEHHEro cornpotusieHus. Habmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pasaena 3JIeMEeHTAa

IIpoBepsiemble 3JIeMEHTbI COlEPKAHUSA

4

SJIEKTPOAMHAMUKA




4.3

#HHParH#MATHUTHOE ITOJIE. OJIEKTPOMATHUTHA

43.1

WMHAYKLINA
IlocTosstaabIE MarHuTel. B3anmoneiicteue

IIOCTOAHHBIX MAarHuTOB

4.3.2

MaruutHoe mosnie. BekTop MarHuTHOU
uHayknud.  [lpunnun — cynepro3uiuu.
Jluaum MarnutHOM wHAYKUMH. Kaptuna
JIMHUM  MarHUTHOM WHIAYKLHMU  TOJIS

IIOCTOAHHBIX MAarHuTOB

4.3.3

4.3.4

MaruuTtHoOe MoJjie TPOBOJAHUKA C TOKOM.
KapTtuna nmuHMi noss JJIMHHOTO MPSIMOTO
MPOBOJIHUKA M 3aMKHYTOI'O KOJIbLIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumopeiictBue nmpoBOJHUKOB

C TOKOM

Cuna Amrmepa, e€ MOJIyNIb U HAIIPaBIICHUE

435

4.3.6
4.3.7

4.3.8

Cuna Jlopenia, eé MOZYJIb "
HarpaBjeHue. JIBHKEHHE 3apsKEHHOU
YaCTUI[bI B OJTHOPOIHOM MarHUTHOM I10JI€.
Pabota cunel Jlopenna

SIBneHue IEeKTPOMAarHUTHOM MHAYKIIMHU
IToTOoK BEKTOpa MarHUTHOW MHIYKLIUH
OJ1C WHTYKITUH. 3akoH

BHeKTPOMaFHHTHOﬁ HHAYKIOHUU <Dapane;1

4.3.9

BuxpeBoe anexrpuueckoe mnoae. IC
WHAYKIUNA B TIPOBOJHUKE, ABUKYIIEMCS
MOCTYIATENHEHO B OJTHOPOJTHOM

MAargauTHOM II10JI€

4.3.10

IIpaBuno Jlenna

4311

4.3.12

NHIyKTUBHOCTS. SIBnenue
camonHaykuuu. IJ1C caMOMHIyKIKU
OHeprusi MarHUTHOTO TMOJs KaTyIIKUA C

TOKOM

4.3.13

3JICKTp0MaFHI/ITHOC I10JIC




TexHnueckue yCTpONCTBA: MOCTOSTHHBIC
MarHUThlI, 3JIEKTPOMATrHUTHI,
4.3.14 AJIEKTPOABUIATENb, YCKOPUTEIH
AJIEMEHTAPHBIX ~ YACTULl, HWHIYKIIMOHHAs

1e4Yb

[IpakTnueckue paboTHI. Nzyuenue
MarHuTHOTO TIOJII KATYIIKU C TOKOM.
HccnenoBanue JeiCTBUS MOCTOSITHHOTO
4.3.15
MarHuTa Ha  paMKy C  TOKOM.
Hccnenosanue SBJICHUS

AJEKTPOMATHUTHON MHIYKLIUU
5 KOJIEBAHMS U1 BOJIHbBI

#H##PartHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE
KOJIEBAHUA

Konebarenpnas cucrema. CBoOoagHbIE
KoseOanus. ['apMOHHMYECKHE KOJecOaHMs.
511
[lepron, wacrora, ammuMtyna u ¢asa

KoJiebanuii

[TpyxuHHBINA MasTHUK. MaTtemaTHuecKuii
5.12

MassTHHUK

VYpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
513 Kunematuyeckoe ¥ JAMHAMUYECKOE

oIMcaHue KoJIe0aTeaIbHOro ABHKEHUS

5.1
[IpeBpamenue SHEPIUU pu

rapMOHUYECKUX  KonebaHusax. CBA3b
5.14 aMIUIATY/IbI Koje0aHuM  UCXOIHOMU
BEJIMYMHBI C aMIUIUTYJaMH KoJieOaHuil eé

CKOPOCTH M YCKOpPEHUS

Konebarenbubiit  koHTYp. CBOOOAHBIE
AJIEKTPOMAarHUTHBIE KoJIe0aHUs B
uaealbHOM  KOJEOaTeIbHOM  KOHTYpE.
> AHajorusi MeXIy MEXaHHYECKUMHU H

SJICKTPOMAariuTHBIMHA KOIeOaHUSIMH.

®opmyna TomcoHna




5.16

5.1.7

3aKOH COXpaHEHUS SHEPTUU B UJICATHHOM

K0J1e0aTeIbHOM KOHTYpE

BoinyxieHHbie MEXaHUYECKUE
kojiebanus. Pesomanc.  Pes3onancHas
KpHuBasl. Beinyxaennsie

SJICKTPOMAarduTHBIC KoJie0aHusL.

5.18

5.1.9

5.1.10

5.1.11

5.1.12

Ilepemennbiii  Tok. CHHYCOMIATBHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JICUCTBYIOIIEE 3HAYCHUE

CHJIBI TOKA WU HAITPAKCHHUA

Tpancdopmarop. IIpousBoacTso,
nepeaaya u noTpedaeHue 3JIEKTPUIECKON
DHEPruu. OKOJOTMYECKHE PpHUCKH IpHU
IIPOU3BOJICTBE AJIEKTPUUYECKON SHEPIUM.
Kynberypa UCIIOJIb30BaHUS

AJIEKTPOIHEPIUU B MOBCEAHEBHOM )KU3HU

TexHudeckue ycTpoucTBa: ceiicmorpad,
IIEKTPUICCKHIA 3BOHOK, JIUHAN

QJICKTpoIIepcaavd

[Tpaktnyeckue pabotel. HMccnenoBanue
3aBHCUMOCTH TIeproJia MaJIbIX KoJeOaHui
rpy3a Ha HUTHU OT JUIMHBI HUTU U Macchbl
rpysa. MccienoBanue nepeMeHHOro Toka
B 1enu u3 MOCJIEI0BATEIBHO
COCIMHEHHBIX KOHJEHCATOpa, KaTyLIKU U

pesucropa

#H#HPartH#MEX AHUYECKUWE U DJIEKTPOMATHUTHBIE BOJIHBI

MexaHunueckue BOJTHBI, YCIIOBHSA

pactipoctpanenus. Ilepuon. CxopocTh

5.2 >21 pACTIPOCTPAaHEHHMSI M  JUIMHA  BOJHEL
[Toriepeuynble U TPOIOJIbHBIE BOTHBI

£ 05 ###Par#t# Nntepdepenus u audpakuus

MEXaHUYCCKHUX BOJH




5.2.3

524

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa.

Bricora Tona. TemOp 3ByKa

DJIEKTPOMAarHUTHbIE  BOJHBL. Y CJIIOBHS
W3JIYYCHHUS  DJICKTPOMAarHUTHBIX  BOJIH.
B3aumuast opuenTanus Bektopos E, B u v

B BHeKTpOMaFHHTHOﬁ BOJIHE B BaKyyMe€

5.25

5.2.6

5.2.7

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, TPEeTOMIICHUE, TOJIpU3aus,
mudpakmus, uaTepdepeHus. CKopocTh

SJICKTPOMAIrdHUTHBIX BOJIH

[kana AJIEKTPOMAarHUTHBIX BOJIH.
[TpuMeHeHHEe 31eKTPOMAarHUTHBIX BOJH B
TEXHHKE U OBITY

[TpuHIMOBI PaguOCBA3M U TEJIEBUACHUS.
Pannonoxkanus. DNeKTpOMarHuTHOE

3arpsi3HEHUE OKPY KaIOIIEH cpebl

5.2.8

TexHu4eckue ycTponCTBa: MYy3bIKaJIbHbIE
HHCTPYMEHTHI, YJIbTpPa3ByKOBast
JMarHOCTHKAa B TEXHUKE M MEIULUHE,
pamap, pamgHONPUEMHUK,  TEJIECBU30D,

anTeHHa, Tenedon, CBY-neyp

5.3

##HParfH#OII TUKA

531

5.3.2

5.3.3

[TpsimonuneitHOe pacmpocTpaHeHHe
cBeTa B OAHOPOAHOM cpene. JIyd cBera
OTtpakeHue cBeTa. 3aKOHBl OTPaKEHUs
cBeta. [locTpoeHne H300pakeHui B IIIOCKOM
3epKasie

[Ipenomnienne cBeta. 3aKOHBI MPETOMIICHUS
CBeTA. AOCOIIOTHEIN IOKa3aTelb

MMPECIOMJIICHUA

5.34

Iomxoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbIN Yrosl MOJHOTO BHYTPEHHETO

OTPAKCHUA




5.3.5

5.3.6

5.3.7

Hucnepcust cBera. CIOXHBIA COCTaB

Oenoro ceera. L{Ber

CoOuparonye U pacceuBarolIue JIMH3HI.
Tonkas nuH3a. POKYCHOE PACCTOSHUE U
ONTHYECKass CHJia  TOHKOM  JIMH3BIL.
[Toctpoenue n300pakeHUI B
COOMPAIONIMX W PAcCEMBAIOIIMX JIMH3AX.
dopmysia TOHKON JMH3BL. YBEJIUYCHUE,

JaBaeMoe JIMH30U

IIpenenst [IPUMEHUMOCTH

FGOMCTpH‘ICCKOﬁ OIITHUKH

5.3.8

Wutepdepeniuss  cBeta. KorepeHTHbIe
HCTOYHHKH. YciaoBus HaOII0ICHUS
MaKCUMYMOB u MUHHUMYMOB B
UHTEP(PEPEHITMOHHON KapTHHE OT ABYX

CI/IH(i)aSHLIX KOI'SCPpCHTHBIX UCTOYHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakmuss  cBera. JudpaknmonHas
pemérka. Y cioBrue HaOI0IeHUS TJIaBHbBIX
MaKCHMYyMOB npu NaJeHuU
MOHOXpPOMaTH4YECKOTO cBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY

ITonspusanus ceera

TexHu4eckne yCTpOWCTBA: O4YKH, JIyIa,
¢doroanmapar, MPOEKIHMOHHBIN ammnapar,
MHUKpPOCKOII,  TEJIECKOIN,  BOJIOKOHHAs
onTuka, JAudpakIUoOHHas  peméTka,

MOJIIPOU T

[IpakTnueckue  pabotel.  W3mepenue
1oKaszaresns npesnomieHus. Mcecnenosanue
CBOMCTB  u300pakeHWH B  JIMH3aX.

HaGHIO,[IeHI/Ie AUCIICPCHUU CBCTA

BJIEMEHTAHI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnIBI MPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKHU. ITocTymarsl TEOPUHU

OTHOCHUTCIIBHOCTH: HHBapUaHTHOCTDH




MOJyJII CKODOCTHM CBe€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTENBHOCTH DUHILITEHHA

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.

6.2 3aMelUIeHHEe BpPEMEHHM U COKpallleHue
JUTAHBI
6.3 DHeprusi U UMIyJIbC CBOOOHOMN YaCTHUIIBI

CBsi3b MacChl ¢ SHEPTUCH U HUMITYIIbCOM
6.4 CBOOOJHON YaCTUIBl. OHEPrusi IMOKOs
CBOOOTHON YaCTHIIBI

KBAHTOBAA ®U31KA
##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®ortonsl. Dopmyna Ilranka cBsA3mM
7.1.1 9HEpruM (POTOHA C €ro YaCTOTON. DHEPTUs

" UMITYJIbC (bOTOHa

OTkphITHE u HCCIIEIOBAHHUE
7.1.2 dorordpdexra. Onwiter A.I'. Cronerona.
3axonbl poTtordderra
YpaBHeHue OHHINTEHHA IS
7.1.3 dorordpdekra.  «KpacHas  rpaHHIAa»
doroaddexra
7.1.4 Jasnenue ceera. OnbiTel [1.H. JIeOenena
7.1.5 XumMudeckoe ACHCTBHE CBETA

TexHuueckue yctpoiicTa: (OTOIIEMEHT,
7.1.6 doTonaTyukK, COJIHEYHas Oatapes,

CBETOIUO]I

CTPOEHUE ATOMA

Monens aroma ToMcoHa. OTBITEI
7.2.1 Pesepdopaa no uccnenoBaHuio CTpOCHUS

aTromMma. HnaHeTapHaﬂ MOJCIIb aTOMa

[Toctrynatet  bopa.  WMznydyenue wu
norjonieHrue (GOTOHOB TMPHU MEpexoje
7.2.2 aToMa C OJHOTO YPOBHS DHEPrUU Ha

apyroi.  Buabl  cnektpoB.  Crektp

YPOBHEW 3HEPrUU aTOMa BOJOPOJA




7.3

7.2.3

7.2.4

BosHOBEIE cBolicTBa 4acTHll. BOJHBI 1€
bponns. KopnyckynspHo-BOIHOBOM
nyanmu3M.  Judpakius 27IeKTpoHOB Ha

KpHCTaIax

CnoHTaHHOE U BBIHYXXJICHHOC U3JTYUCHUC.

YcTpoiicTBO M IpUHLKI pabOTHI J1azepa

7.2.5

TexHuueckre yCTpoiCcTBa: CIEKTPATbHBIN
aHanu3 (CIEKTPOCKOMN), Jlazep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktnueckue pabotel. HabOmroneHue

JIMHENYaTOro CIeKTpa

ATOMHOE A1PO

Meroapl HaOMIOJEHUS W PETUCTPAH

SJICMCHTAPHBIX YaCTHUI]

OTKpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHHo cocTaBa
paanoakTuBHOTO u3nydeHus. (CBoMCTBa
anbda-, Oera-, ramMMa-u3JIyqdeHusl.
Bnusiaue paguoakTHBHOCTH Ha JKUBBIC

OpraHUu3MbI

7.3.3

7.3.4

OTkpelTHE TPOTOHAa W  HEWUTpOHA.
Hyxnonnast monens snpa ['eitzenbepra —
WBanenko. 3apsn sapa. MaccoBoe uucio

sapa. U3oTonsl

Anbda-pacna. DNIEeKTPOHHBIHI u
MO3UTPOHHBIA  OeTa-pacman. [amma-
W3JIy4eHHe. 3aKOH  PaJMOaKTHUBHOTO

pacmajna

7.3.5

OHeprusi CBSA3M HYKIOHOB B  sJIpe.

Snepubie cuibl. JlegekT Maccsl siapa

7.3.6

7.3.7

Snepusle peaxkuuu. JleneHue U CHUHTE3
anep
Anepubi  peaktop.  TepmosinepHBbIit

CHHTC3. HpO6HCMLI U TICPCICKTUBLI




7.3.8

7.3.9

7.3.10

8.1

8.2

SIIEPHOM  AHEPreTUKU. IKOJOTMYECKHE

aCIEKTHI SIAEPHOU SHEPTETUKHU

OnemeHTapHble  4actulibl.  OTKphITHE
[IO3UTPOHA. DyHaaMeHTaIbHbIE

B3aUMOJIEVCTBUS

TexHudyeckue yCTpOMCTBA:  JO3UMETD,
kamepa BuibcoHa, sAepHBI peakTop,

aroMHas bomba
[Mpaktuyeckue pabotel. HccinenoBanue
TPEKOB YaCTHIL (o TOTOBBIM

dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3BEé3gHOr0 Heba. Co3Be3nus, spKUe

3Bé3ILI)I, IIJTAHEThI, UX BUANUMOC IBUXXCHUC

Comueunast cucreMma. llmaHeTol 3eMHOM
rpynnbl.  [lmaHeTbl-ruranTel M UX
CHYTHI/IKI/I, KapJII/IKOBI)Ie IIJIAHCTHI. MaJII)Ie

Tesna CoTHEYHOH CUCTEMEL

8.3

8.4

8.5

Connue, dQorochepa u armocdepa.

ConHeyHasi aKTUBHOCTD
Hctounuk sHeprun ConHua u 3B€311

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, paJinyc, TEMIIEparypa,
170:¢ B3aMMOCBSI3b. Hwnarpamma
«CTIEKTpAJIbHBIA KJIACC — CBETHUMOCTbHY.
3BE3bI IJIABHOM  IOCJIEAOBATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETHUMOCTBY» JUIf

3BE&3]] IJIaBHOM IOCIEI0BATEILHOCTH

8.6

8.7

Buyrpennee CTpOCHHE 3BE3.
COBpeMeHHI)Ie MpEACTABICHUA (¢}
NpOUCXOKIeHNU U 3Bomoru ConHia u

3BE311. DTAITBI JKU3HU 3BE3]T

Mneunstii Ilyte — Hama [anakrtuka.

CrnupanbHass ~ cTpykrypa  ['amakTukw,




8.8

pacnpezneneHue 3BE3N, raza U IbUIM.
[Tonoxenne u nBwxkenue ConHua B
lamaktuke. Ilmockas u  chepuyeckas

noacucTeMsbl [ atakTiku

Tuner ranaktuk. PaguorasakThku H

KBa3apbl. YEpHBIE IBIPHI B sIpax TajJakTUK

8.9

Bcenennas. Pacmupenne BceneHHOM.
3akon XaO0na. PasOeraHue rajgakTHK.
Bospact u paamyc BcenenHoil, Teopus
bonpmioro B3peBa. Mogens  «ropsdeit

Bcenennoit». PenukToBoe nsiyueHue

8.10

MacmitabHast  ctpykrypa BceneHHOIA.
Mertaranaktuka. Hepeménnsle npoOiaembl

ACTPOHOMUH







