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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib d3KcepuMeHTa W TEOPUHM B MPOILECCE IMO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto duzuku B GOpMUPOBAHWU COBPEMEHHON HAayYHON KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeIHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMEeIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBHKEHHE. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpaienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHne Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne cKopocTu Ipu ABUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
IIOCIICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeidi  3akoH  HproToHa.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenus (mokosi, ckoibxeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnewo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Y ciioBus paBHOBeCHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomol

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHUS. [TorenmanbHas SHEPIUs YIIPYro
nedbopmupoBaHHoOr  npykuHbl.  [loTeHlManpHass SHEpPrust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUUANbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJI C W3MEHEHHUEM MEXAHMYECKOW SHEPrHUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWYECKOW SHEPTuu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU M UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. Jduddysus. Xapakrep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XUIKOCTEU H
TBEPJBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJAealbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30Bble 3akOHBI. YpaBHeHHEe MenaeneeBa—KnanelpoHa.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OneIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAaT€ HA OCHOBE M3MEPEHHUI
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounHamuxku

Tepmonnnamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIMHAMHUYECKOU
CUCTEMBI U CTIOcO0bI €€ n3mMeHeHus. KonruecTBo TemoTel U pabota. BHyTpeHHsIs
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEIECTBA.
KosruecTBo TEIIOTH NpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJIWHAMUKH K m3omporeccam. I 'paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MammuHax. KoadduimeHT moiae3Horo
nericTBus TeruioBod mammmHbl. I{ukn KapHo m ero ko3pduImMEHT IOIe3HOTO
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Tea Npy TeIuionepeiaye.

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

Mopenu napoBoii TypOUHBI, ABUTATESI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeJapHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAKHOCTH.

HaOmnronenue HarpeBaHus U IJIaBJICHUS! KPUCTAINIMYECKOTO BEIECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3auus TeNl. OJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsAn0B. IIpOBOJHUKH, IUAIEKTPUKM W TMOJYNPOBOAHUKUA. 3aKOH COXPAHEHMS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli ANEKTPUYECKUI 3apsia.
Onextpuyeckoe mnose. Hampsok€HHOCTH  3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUHA AIEKTPUUYECKUX Mojed. JIMHUM HanpspKEHHOCTH SJIEKTPUYECKOTO
oIS,

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI IEUCTBUS DJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COIMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaliIeIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

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

DJIEKTPOJIBUKYIIAasi CUja U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 171 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYecKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHMBIJICHHS LMJIMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHUKA TOKA U €ro BHYTPEHHETrO
CONPOTHUBJICHUS.

HaoGmroienue amexTpoimsa.

MexknpeaMeTHble CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (puanuueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOMIOEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUH, JuHEHHas (QyHKIMS,
napabona, runep0oiia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIWIHUKH, HKCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, JJEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpEBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEBHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHUThl.  B3auMoaeiCcTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wWHAYKUOWMH. [IpyHIMOD cyneprno3unuu
MAarHWTHBIX MOJIeH. JIMNHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe NPOBOAHMKA C TOKOM. KapTMHa JnMHUNA WHAYKIUU
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOyJib U HalpaBlieHHE. J[BUKEHUE 3apsSAKEHHON YaCTHUIIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
MHIAYKIUU. OJIEKTPOJABMXKYILNAs CUJla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe »ieKkTpuyeckoe TmoJie. ODNEKTPOABIKYIIas Cuia WHIYKUHU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHIYKLUWU. OJEKTPOABIXKyLIas cuia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHbBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, 1a6opamopHuvle pabomol

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUNMHbIE KONEDAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEeOaHWUI.
["apmonnyeckue konedanus. [lepuon, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasiTHUK. MaTreMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npy raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJeOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHBEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXxaroumx KojeOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMATrHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMAAQJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepegaya U noTpedIeHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU AJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOATeNbHON CUCTEMBbI (MIPY>KUHHBIA WM
MaTeMaTUYECKHI MasTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamoptwle pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIbIX KOJeOaHUH Tpy3a HAa HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenmenoBane MEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckrue BOJIHBI, YCIOBHUS pacnpocTpaHeHus. Ilepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
WnTepdepentms u qudpakius MEXaHHYECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS MU3JIYyYEHUs DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Judpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpHMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBAasl IMarHOCTHKAa B TEXHHKE W MEAMIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneObmromieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmroienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
pesoMIIeHUE, MONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

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

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DOoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM nuH3bl. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTtepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBusi HabMOIEHUS MaKCUMyMOB M MHUHUMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOCHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, TOJISIPOUSI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TomHOE BHYyTpEeHHEE OTpakeHue. Mozenb CBEeTOBOA.

HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKona.

Habmronerne natepdepeHIy CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue ciexTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl



W3mepeHne nokasaress NpeioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaea 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCUTEIBLHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpAILICHUE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI H UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. SHGPFI/IH
IIOKOAI.

Pazgea 7. KBanToBasi pusuka
Tema 1. dDnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €T0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKkue yCTpONCTBAa M MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(h(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHHio 0 -4acTHII.
IImanerapHas mogmens aroMma. llocrynatel bopa. M3nydyenue u morionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOVicTBA yacTull. BosHbl ne bpoiiist. KopryckynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anb(a-pacnan. OJEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPIETUKH. DKOJIOTHYECKUE ACTIEKThI AEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob! HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U IIPAKTUUECKOE NPUMEHEHUE: TO3UMETpP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Dtanbl pa3BUTHUS acCTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé&nHoro nHebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBHKEHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTB». 3BE31IBI TJIAaBHOHM ITOCJIEAOBATEIBLHOCTH. 3aBHCHMOCTb «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PemmkToBOE N3ydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN U ONPENeNICHUs TTOJI0KEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01marouiee MOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NesaTeTbHOCTH YEIO0BEKa, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYecKo KapTUHBI MHUpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 Kiacce oCyliecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (pakT, TUMOTe3a, (Pu3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
OTIpeJICIICHHE TUTONIAIN TIOCKUX PUryp u 00bpéma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TpUpojie, KoJjieOaTelbHbIe
JIBVKCHUS B )KMBOM MPUPOE, ONITUYECKUE SBIICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



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

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONpPUEMHHK, TEJIEBU3O0DP,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM anmapar, BOJOKOHHAs OITHKA,
COJTHEYHas Oatapesi.

IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI I1O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh TOCTIKECHHUE CIICIYIOIINX
JUYHOCTHBIX, METAITPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmka» T0JKHbI
OTpaXkaTb TOTOBHOCTh M CHOCOOHOCTh OOyYaromuxcsi PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHH, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEITEIBHOCTH B IMPOLIECCE PEeaIu3alli OCHOBHBIX HAlPaBJICHUH
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNUCKOr0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEUYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPAXXKITAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3alIiy;

YMEHHUE B3aUMOJEHCTBOBATH C COLUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C
uX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTApHOM M BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hopMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJCHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;



CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHWCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIEro;

4) 5cTeTHYECKOIr0 BOCIIMTAHUA:

ACTETUIECKOE OTHOIICHUE K MUPY, BKIIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyero pu3n4Ieckon Hayke;

S) TpyA10BOIro BOCIIUTAHMSI:

UHTEpPEC K pa3IMyHbIM cdepam npodhecCHuOHATBHOU IeATEeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHHIO B 00JaCTH
(bU3MKY HA IPOTSHKEHUU BCEH JKU3HU;

6) PK0JIOrHYeCKOro BOCIIUTAHHSA:

c(hOpPMHPOBAHHOCTh JKOJOTHUECKONW KYJIBTYPBI, OCO3HAHHE TJIOOATBHOTO
XapakKTepa KOJOTHUUECKHUX MPOOIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTIO Pa3BUTHS YETIOBEUECTBA,;

pacUIMpEeHHE OMbITa JIEATeIbHOCTH SKOJOTUYECKOW HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMSI:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UYECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JEATEeIbHOCTH, TOTOBHOCTH B IIpoliecce
U3ydeHus: (QU3NKA  OCYIIECTBIATH  MPOCKTHYID H  HCCIEAOBATEIBCKYIO
NeATEeTbHOCTh MHIUBUIYATBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS
ba3zoBble 1ornueckue aAefcTBu:
CaMOCTOATENLHO  (OpMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENENITh IIeNIA JCSITEIIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUU HX
JIOCTYKCHUS,
BBISIBIIATH 3aKOHOMEPHOCTH W  TPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbI ¢ y4€TOM aHajlu3a HWMEIOLIUXCS
MaTepHaITbHBIX M HEMAaTEPUATBLHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

ba3oBble uccienoBaTenbCcKHe 1eiiCTBUS:

BJIAJETh HAy4YHOW TEPMUHOJOTUEH, KIFOUEBBIMH MOHATHUSMU M METOJAMH
bu3nuecKoil HayKu;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JESITeIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3aAad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHHS;

BJIAQJ€Th BUAAMU JIEATEIBHOCTU 110 IMOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllY, MPeoO0pa3OoBaHUI0 M NPUMEHEHUI0O B Pa3IUYHbIX Y4YEOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (PU3HUKY;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLICHUs, HaXOAUTh APTYMEHTHI JIS JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPbl U KPUTEPUU PELLICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa3oBaTEIbHOU
JeSITEJIbBHOCTH, B TOM YHCJIE€ IPU U3YYEHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHUA 10 (HU3MKEe B NPAKTUYECKYIO OOJaCTh
XKU3HEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpPUTHHAIBHBIE MOAXO0AbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pabora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3HUECKOTO COAEPKaHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATh IIOMCK, aHaJM3,
CUCTEMAaTH3allMI0 ¥ WHTEpIpeTaluio MHGOPMALMU Pa3INYHbIX BHIOB U (POpM
MPE/ICTABIICHNUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHI B PEUICHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a1a9 ¢ CcOOMIOJICHHEM TpeOOBaHUN JSPrOHOMHMKH, TEXHHUKH OE€30IaCHOCTH,



TUTHCHBI, PECYpPCOCOCPEKEHHS, TMPABOBBIX UM  JTHYSCKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHI (M3MUECKOTO COJCPXKAHHS B Pa3IMYHBIX (dopMaTax ¢
y4€TOM Ha3Ha4YCeHUs MH(GOPMAIMH M IIEJICBON ayIUTOPHH, BRIOUPAsi ONTUMAIILHYIO
(dbopMy TpeICTaBICHHS U BU3yaTH3allHH.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

OCYHIECTBJISATh OOIIEHHME Ha Yypokax (U3MKM U BO BHE-YPOUHOM
NEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3J1ararb CBOIO TOYKY 3PEHHUS C HUCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATh U MCIOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIBHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEN KaKJI0I'0 YJIeHA KOJIJIEKTUBA;

IPUHUMATh LEJM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIJISITh IUIAH JCUCTBHUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
oO1IMii pe3yNbTaT Mo Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE IIPOEKTHI, OLEHMBATh HAEU C TO3ULUUNA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHHS PACUYETHBIX M KayeCTBEHHBIX
3aj]1a4, [JIaH BBITOJIHEHUS MMPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;



OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (DOPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIULMU B 00IacTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIN HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;

BJa/JeTh HABBIKAMH  TO3HABATENbHON  pediekcud Kak  OCO3HaHUs
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOIECCOB, HMX PE3ylbTaTOB H
OCHOBAHMU;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPHUHUMATH PEIICHUS M0 UX
CHIKEHUIO;

NpPUHUMATh MOTHUBBI W apryMEHTBhl JPYrHUX IIPU aHalU3€ pe3yJIbTaToB
JeSITEIbHOCTH;

NPUHUMATH ce0sl, MOHMMAsi CBOM HEJIOCTAaTKU M IOCTOMHCTBA,;

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TpPU aHalu3e pPe3ylIbTaToOB
NESITEIIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce qocTHKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBbI
no ¢u3uKe IS YPOBHS CpEIHEro o0iero oOpa3oBaHUs y OOyYaroOlmUXCS
COBEpUIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIJICKT, IpeAnoIararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOU Cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMOBEACHHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U TTPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIIexXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

INPEAMETHBIE PE3YJIbBTATBI



K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTHUHBI MHUpaA, B PAa3BUTHU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM EATEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJIEIIeH:
MaTepHalibHasi TOUKa, MHEpILUallbHas CUCTeMa OTcuéTa, aOCOIOTHO TBEPIOE TEIO,
U/IeabHbII Ta3, MOJEIH CTPOSHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUUYECKUI 3apsi MU pelieHHH (HU3NIECKHX 3a/1a4;

pacro3HaBaTh (pu3HuecKue siBIEHUs (IIPOIecChl) U OOBIACHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYISIPHO-KUHETUYECKOW TEOPUU CTPOCHHS BEIIECTBA U
AJIEKTPOJIMHAMUKHA:  PAaBHOMEPHOE M  PaBHOYCKOPEHHOE  MPSIMOJHHEHHOE
JBUKEHHE, CBOOOJHOE TMAaJEHUE TeJ, IBWKEHHE IO OKPYXHOCTH, HHEPIUS,
B3auMozeicTBue Tel, Auddy3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPIBIX TEN, U3MEHEHNE 00BEMA Tell MPH HArPeBaHUH (OXJIKIECHUH ), TEIIOBOE
paBHOBecHEe, WCTapeHue, KOHJEHCAIWs, IJIaBICHHUEe, KPUCTAJUIM3AIHs, KHUIICHHE,
BJIQXKHOCTH BO3/IyXa, MOBHIIICHNE JABJICHUS Ta3a MPU €r0 HArpeBaHUH B 3aKPHITOM
cocyzle, CBSI3b MEXIy [apamMeTpaMu COCTOSHMSA Ta3a B  H30Ipoleccax,
3JIEKTpU3aLUs TeN, B3aUMOJCHCTBHE 3aps/IOB;

OINKCHIBATh MEXAHUYECKOE IBMKCHHE, WCIOJB3Ys (DU3HUECKUE BEITUYHUHBI:
KOOpJMHATa, IMyTh, IEpeMeIleHUe, CKOpOCTh, YCKOpEHHe, Macca Teja, CHIIa,
UMIYJbC TeNla, KWHETUYECKasl SHEPrus, NOTEHUHUANIbHAsI SHEPrus, MEXaHU4yecKas
paboTa, MeXaHMYeCKas MOIIHOCTb; NpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYeCKUi CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U EIUHMIIbI,
HaXOAUTh (HOPMYIIbI, CBA3BIBAIOIINE AAHHYIO (PU3UYECKYIO BEIUUYHHY C APYTUMHU
BEJIMYMHAMU;

ONKCHIBaTh H3Y4YCHHBIE TEIJIOBBIE CBOICTBA T€1 U TEIUIOBBIE SIBIICHUS,
UCIONB3Ysl (PU3MUECKHE BEJIMYMHBI: JaBJICHHE rasa, TeMmIleparypa, CpeaHss
KUHETUYECKasi SHEPTusl XaOTHUECKOTO IBUIKEHUS MOJIEKYJ, CpeIHEKBaJpaTHIHAs
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padboTa rasa,
KOX(POUIIMEHT TIOJIE3HOTO JIEHCTBUS TEIJIOBOTO JIBUTATENs, MpPH OMHCAHUHU
OPAaBWJIBHO TPAKTOBAaTh (PUBNYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAUYEHUS U EOUHUIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOLIUE JIAHHYIO
bU3MYECKYIO BEIMYUHY C IPYTUMHU BEIHUHNHAM;

OIKCHIBaTh U3yUYEHHBIC DJICKTPUUECKHE CBOMCTBA BEIIECTBA U DIEKTPUUECKUE
SIBJIEHUS (IIPOLIECCHI), UCIIONIB3Ysl (PU3NYECKUE BEIMYMHBI: DJIEKTPUUECKUNA 3apsij,
AIIEKTPUYECKOE T0JIe, HAPSXKEHHOCTD MMOJIs, TOTEHLMAN, Pa3HOCTh MMOTEHIIMAJIOB,;
OpU ONUCAHUM TPABWJIBHO TPAKTOBATh (DU3MUECKHI CMBICI HCIOJIb3YEMBIX



BEITMYMH, WX OOO3HAYCHWS] W €IWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTHUMH BEIHYNHAMH,

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUS, UCIONIB3Yys (U3HUECKHEC
3aKOHBI ¥ MIPUHIHUINBL: 3aKOH BceMUpHOTO TsAroTteHus, I, II u III 3axkonsl HeroTOHA,
3aKOH COXPAHEHUS MEXaHMYECKOM DOSHEpPruH, 3aKOH COXPAHEHUS MMIIYJbCa,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NPUHIUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOECHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
abCOJIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3>TOM pasiinyarh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKCHHUE W yCIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TMPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MMOBCEHEBHOM JKU3HHU;

BBITIOTHATh HKCIEPUMEHTHI IO MCCIEAOBAaHUI0 (DU3NYECKUX SBJICHUU W
MPOLIECCOB € HKCIOJB30BAHUEM IMPSIMBIX M KOCBEHHBIX HW3MEPEHHM, MPU STOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
bopMyIUpOBaTH BBIBOBI,

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIC MU3MEPEHUSI (PUBHUECKUX BEIUYUH, TPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXIY  (PU3MYECKHUMH  BEJIMYMHAMH  C
MCMOJIb30BAaHUEM MPSIMBIX W3MEPEHHH, NMPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcUpoBaTh pe3yJbTaThl TMOJYYEHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYMH B
BU/JIe TaOJIUIl U TPpaUKOB, J€NIaTh BEIBOBI IO pe3yjIbTaTaM MCCIIECI0BAHNUS,

coOII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
paMKax ydeOHOro DKCIEpUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKOW U TMPOEKTHOM
JIEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000py1I0BaHUS;

pemiath pacu€THbIE 3a7a4d C SIBHO 3aJaHHOM (DU3MUECKOW MOJIEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJMMbIC ISl €€ pEeIICHUs, MPOBOJIUTh PacdyEThl U OLICHUBATH PEabHOCTh
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEJIMUUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BBICTPAUBATh JIOTUYECKHA HEMMPOTUBOPEUUBYIO
LENOYKY PACCYXKJEHUW C ONMOPOM HAa W3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
dbuznyeckue sBICHUS,



WCIIOJIP30BAaTh  MPU  PEMIEHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJIOTHH JIJIS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJCTAaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIpHON MHGPOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOJTy4yaeMylo HH(pOpMaIuio;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIEr0 MHpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3JJ0POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpYNNE C BBINOJHEHUEM PA3JIMUHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO paCHpeneNsiTh OO0S3aHHOCTH U
IJIAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIIINBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKUA M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U E€IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsifl, JIyd CBETA, TOYECUYHBIM UCTOUYHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrio3HaBaTh (PU3UYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DIIEKTPUUYECKAs] TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JCHUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHUTOB, JJICKTPOMArHUTHAs WHAYKLOHS, JIEUCTBUE MArHUTHOTO TIOJNS Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, TPSIMOJIMHEMHOE PACIpPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEITOMIICHHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3gdexT (poTod3ddheKT), CBETOBOS AaBleHNUE, BOSHUKHOBEHUE
JMHEMYaTOro CIIEKTpa aroMa BOJOPOJIa, €CTECTBEHHas U MCKYCCTBEHHas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTh  pPAa3NUYHBIX  Cpea) |

AJIEKTPOMArHUTHBIE SIBIIEHUS (TIPOIIECCHI), MCTIOJBb3YSd (HU3UYECKUE BEITUMYUHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE



COIPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYIAsA cuia, paboTa TOKa,
WHAYKUUS MarHUTHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIAYKTUBHOCTh
KATYyIIKW, 3HEPrUsl 3JEKTPUYECKOIO0 M MAarHUTHOrO IMOJEH, NepHoJ M 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij M Cujla TOKa B MpoIecce
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSTHUE U
ONTUYECKasl Cuja JHMH3bL, NMPU OMHCAHWM MPABWIBHO TPAaKTOBATh (PU3MUECKUN
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUEHHs M EJAMHMIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJTMYMHAMU;

OMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIOJIb3YS
¢dusznyecKkue BEIMYUHBL: CKOPOCTh SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPHUOJ TOTypaclaaa, SHEPTUs CBSI3U
ATOMHBIX SIZIEp, TPU ONMUCAHUU MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTHMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHANIM3UPOBaTh (PU3MYECKHE IMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3HUECKHE
3aKOHBI U NMPUHIUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTIO U NapaJIEIbHOTO
COCIMHEHHs IPOBOJHUKOB, 3akoH Jxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHON
WHIYKIUHU, 3aKOH NPSIMOJUHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAHEHHsI HMMIIYJIbCA, 3aKOH COXPAHECHMS
IIEKTPUYECKOrO 3apsA/ia, 3aKOH COXPaHEHUs MacCOBOI'0 YMCIIA, MOCTYJNaThl bopa,
3aKOH paJMOAaKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPENIEIIATh HAIIPABICHHE BEKTOPA UHAYKIIMK MAarHUTHOTO TOJISI TPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuisl JlopeHua;

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

BBINIOJIHATh JKCIIEPUMEHTHI 1O MCCIEIOBAHUIO (DU3UUECKUX SIBIICHUUA W
IIPOLIECCOB € HCIIOJIb30BAHUEM IIPSMBIX M KOCBEHHBIX HM3MEPEHUMH: IPU 3TOM
dbopmynupoBath MpobOiieMy/3aMady € TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILECTBIISAThH NMPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, MPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



WCCJIEOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYWH C MCIOJb30BaHUEM
NPSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHpPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHAC TaOIUIl U
rpadrKoB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOIrO/IaTh MpaBujia OE30MacHOTO TpyJa MPH MPOBEICHUH HCCIICOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATEIIbCKOW U MPOEKTHON
NEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000opy10BaHUS;

pemiath pacuéTHbIe 3aJaddl C SBHO 3aJaHHOW (DU3MUECKON MOJIENbIO,
UCTIONB3YS (hM3MUECKHe 3aKOHBI U MTPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4U
BBEIOWPATHh (PU3UYECKYIO MOJCIHb, BBIACIITh (PU3MUECKHE BEIMYWHBI U (POPMYIIHI,
HEOOXOaMMBIC I €€ PEIIeHHs, TPOBOJUTh PACUYEThI W OIEHWBATH PEATBHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UUECKOUN BEJIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IIEMIOYKY PACCYXXICHUN C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue SBICHUS,

WCIIOJI30BaTh  TPU  PEIICHWMH  y4eOHBIX  3aJad  COBPEMCHHBIC
nH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEJICTABJICHUS] YYCOHOW U HAy4YHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUYECKH aHAJTM3UPOBATH MOTyIaeMyi0 HH()OPMAITHIO;

OOBSCHATh TIPUHITUIIBI JCHCTBUS MAIlUH, MPUOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOU
KU3HH,

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO MHpA, B PA3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpalleHuH ¢ IPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHECHUS 370POBbS M COOJIOICHUS HOPM JKOJOTHYCCKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpYIIe C BBHINOJHEHWEM pPa3IUYHBIX COIHUAILHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
MJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TIPOOIICMBL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumenoBanme pa3jaesioB (undposBbie)
n/n H TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
pecypcbl
Pazgen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
11 ®du3nKa 1 METOJIBI ) bubnunoreka LIOK
' HAy4YHOI'O ITO3HAHUA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [{OK
2.1 Kunewaruka > https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
2.2 Aunammica 7 https://m.edsoo.ru/7f41bf72
3 3aKOHBI COXpPAHEHUS B 6 bubnnorexa [JOK
' MEXAHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 bubmmoreka [JOK
' KMHETUYECKON TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
2 1
3 OCHOBDI TepMO IHHAMIKI1 0 https://m.edsoo.ru/7f41bf72
ArperatHbie COCTOSIHUSI
3.3 BemecTBa. PazoBbie 5 bubmorexa HOK
' n ' https://m.edsoo.ru/7f41bf72
MIEePEXOIbI
Hroro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
bu6nunorexa LIOK
4.1 dnexTpocTaTuka 10 https://m.edsoo.ru/7f41bf72
ITocTossHHBIM
4.2 3neKTpruueckuil Tok. Toku 12 bubmorexa HOK
' P ' https://m.edsoo.ru/7f41bf72
B Pa3IMYHBIX Cpeaax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIIEE KOJIMYECTBO YACOB 68




I10 ITPOT'PAMME

11 KJIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U (uudpoBbie)
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTejibHbIE
pecypchl
Paznen 1. JIEKTPOAUHAMUKA
MaruauTHOe 1oJie.
1.1 DJIeKTpOMarHuTHast 11 bubmorexa HOK
’ P https://m.edsoo.ru/7f41c97¢c
WHIYKIUSA
Hroro no pazneny 1
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHu4ecKue u
2.1 3JICKTPOMAarHUTHBIC 9 bubmmorexa [JOK
' P https://m.edsoo.ru/7f41c97¢
KoJieOaHMs
5 MexaHu4eckue u 5 bubmuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
)3 Omtiika 10 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c
24

Hroro no pasneny

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI cielIMaIbHOM 4
’ TEOPUU OTHOCUTEIbHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
41 DJIEeMEHTHI KBAaHTOBOM 6 bubmuorexa [JOK
' OIITHKH https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41¢97¢c
bubmuorexa [JOK
4, A
3 TOMHOE AIPO > https://m.edsoo.ru/7f41c97¢
15

Hroro no pazneny

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKUN

51 ONIEMEHTBI ACTPOHOMHUH U 7

acTpo(U3UKH

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c¢




Hroro no pazneny

Pa3nea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

bu6mmoreka [IOK
1 4
6 Obobuaromee nosToperHe https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB 63
10 [TPOI'PAMME

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
N Kosun4yecTBo yacos DJIeKTPOHHBbIE HU(PPOBLIE
. Tema ypoka o0pa3oBaTejibHbIE
n/n P Bcero P
pecypchl
®du3rka — HayKa 0 IpUpo/e.
e PHPOA bubmuorexa [JOK

1 HayuHnble MeTO1bI TO3HAHUSA 1
OKPY’KaroILEero Mupa

Ponb u Mecto pusuku B
(dbopMUPOBaHUU COBPEMEHHOM
2 Hay4YHOU KapTUHBI MUPA, B 1
MPaKTUYECKON JeSATETbHOCTH
oen

MexaHnueckoe ABUKEHUE.
OTHOCUTENBHOCTD

3 MEXaHUYECKOTO JBUKEHHUS. 1
ITepemenienue, CKOpoOCTb,

https://m.edsoo.ru/ff0c32e2

bubmuorexa [JOK
https://m.edsoo.ru/ff0c33e6

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c3508

YCKOpEHHE
4 PaBHOMEpHOE ITPAMOIMHEWHOE | bubnmnorexka HOK
JBUKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE | bubnmnorexka HOK
MPSMOJIMHENHOE IBUKEHHUE https://m.edsoo.ru/ff0c372e
CB00OOHOE TT1aIEHHE.
6 YckopeHue cBoOOIHOTO 1 bubmorexa [TOK
P & https://m.edsoo.ru/ff0c39cc
mageHust
KpuBonuneiinoe qBUKEHUE.
7 JIBU>KeHuEe MaTepuaibHOU 1 bubmorexa [TOK
P https://m.edsoo.ru/ffOc3ada
TOYKH TIO OKPYKHOCTH
2 [IpyHIUIT OTHOCUTEIBHOCTH | but6mmoreka [IOK

lNanunesa. MaepuuanbHble

https://m.edsoo.ru/ff0c3be8




cucreMsl orcyera. [lepBrlii
3akoH HproTOHA

Macca tena. Cuna. [Ipuniun
cynepnosuiuu cuil. Bropoi

bu6nmoreka [IOK

? 3akoH HproToHa miis https://m.edsoo.ru/ffO0c3be8
MaTEepUAIbHON TOUKHU

10 Tpertwnii 3akon HeroToHa 1151 bubnnoreka HOK
MaTepUalIbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO TATOTEHUS.

11 Cuna tsxectu. [lepBas bubmorexa [IOK

https://m.edsoo.ru/ff0c3d00

KOCMHYECKAasi CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. bubnmnoreka HOK
Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddumment

13 TpeHust. Cuiia COpoTHUBICHUS bubnnoreka [JOK
[IpU JBWKCHUU TeJla B https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[locTynarensHoe 1
BpallaTesbHOE JBUKEHUE

14 a0COJIIOTHO TBEPIOTO TEa. bubnnoreka HOK
MowmenT cuisl. [lnedo cumel. https://m.edsoo.ru/ffOc41a6
VYcioBust paBHOBECUS
TBEPAOIO Tea
NMiynbsc MmaTepralibHOU
TOYKHU, CUCTEMBI

L5 MaTepuaibHBIX TOYEK. bubmuoreka [JOK
Wmnynbce cuiibl. 3aKoH https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITYJIbCa.
PeakTuBHOE ABUXKEHUE
Pabota u MoO1IHOCTD CHITBI.
Kunernueckas sneprus

16 MaTepUaIbHOU TOUYKH. bubmmorera LHOK

https://m.edsoo.ru/ff0c4502

Teopema 06 U3MEHEHUH
KHMHETHUYECKOI SHEpruun
ITorennmansHas 3HEPTHUSL.
[ToreHmanpHas SHEPrust

17 yrpyro aepopMupoBaHHON bu6mmoreka [JOK
npyxuHsbl. [loTeHunanbHas https://m.edsoo.ru/ff0c461a
DHEprus Tena BOIU3H
MOBEPXHOCTU 3EMIIH

18 [TorenumansHbIC K but6mmoreka [IOK




19

20

21

22

23

HEMOTEHIUATbHbIE CHIIBI.
CBs13b paboThI
HETOTEHIUAIBHBIX CHJI C
MU3MEHEHHEM MEXaHUYECKOU
SHEPTUH CUCTEMBI Tel. 3aKOH
COXpaHEHUs] MEXaHUYECKOM
SHEPTUH

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI
CHIIBI C U3MCHEHUEM
MEXaHUYECKOW YHEPTHUH Teja
Ha MPUMEPE PaCTIKCHUS
PE3UHOBOTO KIyTa»

KonTponbhas pabota no Teme
«Kunemaruka. /Ilunamuka.
3aKOHBI COXpaHEHUs B
MEXaHHKE)

OcHOBHBIE TIOJIOKEHUS
MOJICKYJISIPHO-KMHETHYECKOM
Teopun. bpoyHOBCKOE
neuxenue. Auddysus

Xapakrep JBUKECHUS U
B3aUMOJCHCTBHUS YaCTHII
BelecTBa. Mojenu CTpoeHus
ra3oB, )KMJAKOCTEU U TBEPABIX
Tea

Macca monekyn. KonuuectBo

BeecTBa. IlocToaHHas
ABoraapo

https://m.edsoo.ru/ffOc478c

bubmuorexa [IOK
https://m.edsoo.ru/ff0c4b74

bubnnoreka IIOK
https://m.edsoo.ru/ffOc4dc2

24

TermoBoe paBHOBECHE.
Temneparypa u e€ u3mMepeHue.
[ITxama remnepatyp Llenbcus

25

26

27

HUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHenne MKT

AOGconoTHas TeMIieparypa
KaK Mepa cpeHen
KMHETUYECKOW SHEPTrUuu
JBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

3akoH JlanbToHa. ['a3oBbIe
3aKOHBI

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4fde

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc511e




JlaboparopHas pabota
«HccnenoBanue 3aBUCUMOCTH

28 MEXy lapaMeTpamMu
COCTOSIHHS Pa3pEeKEHHOTO
rasa»
M3onporneccsl B HacaIbHOM
29 rase I/II) ux rpaduueckoe bubmorexa LIOK
p https://m.edsoo.ru/ff0c570e
MIPE/ICTaBJICHHE
BnyTtpeHnHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI
U CIIOCOOBI €& U3MEHEHHSL.
30 KoaudecTBo TEIIOTHI B bubmorexa LIOK
https://m.edsoo.ru/ff0c5952
pabota. BHyTpeHHss SHEpTHS
OJIHOATOMHOI'0O U/I€aJILHOr0
rasa
31 Buasl Tenonepenaun bubmmorexa HOK
A peAl https://m.edsoo.ru/ff0c5¢36
VY nenpHAs TEINIOEMKOCTH
1 BemectBa. KonmmuectBo bubnnoreka IIOK
TEIUIOTHI IIPU TEIUIONEPEaAYE. https://m.edsoo.ru/ff0c5¢c36
AnrabaTHBIN mporecc
IlepBrIii 3aK0H
33 TEPMOAUHAMUKH H €TO bubmmorexa HOK
PMOA https://m.edsoo.ru/ffOc5efc
MIPUMEHEHHE K H30TpolieccamM
HeoOpaTtumocTs mporeccos B
34 npu (I)) e. Bropoit I;)aKOH bubmorexa HOK
pHpoZe. BTop https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKH
35 [Tpunnun aeiicteus u KITJ{ bu6nuoreka [IOK
TEIIOBOM MaITHHEI https://m.edsoo.ru/ff0c600a
36 [Mukn Kapno u ero KIT/I
37 DKoJ0orn4ecKue npooIeMbl
TETJIOPHEPTETUKU
O0oO0maromuii ypox
38 «Momnexyns Ha;}IIp ¢busnka bubmorexa [IOK
yAp ) https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJUHAMUKH»
KonTpomnpHas paboTa mo Teme
39 «MonexynsipHas pU3MKa Bubmmorexa [IOK
YA ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJTUHAMUKH»
[Tapoo6pa3zoBanue u
but6mmoreka [IOK
40 KoHJleHcanus. Mcnapenne n

KUIICHHUC

https://m.edsoo.ru/ff0c63b6




AOconoTHAs U

Bbu6nuoteka LIOK
41 OTHOCHUTEJIbHAS BJIAXKHOCTD
. https://m.edsoo.ru/ff0c64d8
Bo3ayxa. Hacelennslii map
TBépmoe Teno.
Kpucramnuyeckue n
aMmop(QHbIe Tena.
po . bubmuorexa [JOK
42 AHUN30TpONUs CBOMCTB
https://m.edsoo.ru/ff0c65f0
KpuctauioB. XKunkue
kpucrtauibl. COBpeMEHHbIE
MaTepuabl
[LnaBnenue u
43 KpucTaJu3anus. Y 1enbHas bubmmoreka [IOK
TEIUIOTA TUIABJIEHUS. https://m.edsoo.ru/ff0c6708
Cyb6numarnus
m YpaBHEHHE TEIIIOBOTO bubnmnoreka HOK
Oamanca https://m.edsoo.ru/ff0c6820
DJneKTpu3anus Ted.
45 DnekTpuyeckui 3apsa. [Ipa bubmorexa [TOK
p pAL. https://m.edsoo.ru/ff0c6bcc
BH/JIA MJICKTPUUECKUX 3aPsiI0B
[IpoBOIHUKH, TUATIEKTPUKH U
46 IIOJIYIIPOBOJHUKH. 3aKOH bubnnorexka HOK
COXPAaHEHUS BJIEKTPUYECKOTO https://m.edsoo.ru/ffOc6bec
3apsa
B3aumopeiicTBue 3aps10B.
47 3akoH Kynona. ToueuHnslit bubmorexa HOK
y . https://m.edsoo.ru/ffOc6ced
SJIEKTPUYECKUN 3aps]l
Hanpsxénnocts
AIEKTPUUECKOTO TIOJIA.
48 [IpyHIMD Cynepno3uLu brbmmorexa [TOK
DI CYTCPHOsHT hitps://m.edsoo.ru/ff0c6df2
3JIEKTpUYECKUX noJier. JInaum
HaIpPsHKEHHOCTU
Pa6ota cun
49 ANEKTPOCTATHYECKOTO IMOJIS. bubmuorexa [JOK
ITorenuuan. PazHocTs https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[TpoBOTHUKY U AWDIIEKTPUKH B
50 3JIEKTPOCTATUYECKOM IIOJIE. bubnuotexa [JOK
JuanekTpudeckast https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTh
51 DIEeKTPOEMKOCTb. bubmmoreka [JOK

Konpaencarop

https://m.edsoo.ru/ff0c7126




52

OnEeKTPOEMKOCTH IJIOCKOTO
KOHJIEHCAaTopa. JHEPTus
3apsKEHHOrO KOHZIEHCAaTopa

Bbu6nuoteka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

JlaboparopHas pabota
"U3mepenue 3MeKTpoEMKOCTH
KOHJIeHcaropa"

[IpuHIMn gericTBUS U
IPUMEHEHHE KOHJICHCATOPOB,
KOIMPOBAJILHOTO arapara,
CTPYHHOIO IIPUHTEPA.
DJeKTpocTaTHUECKas 3aIlUTa.
3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUHN TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
[TocTostausiil Tok. Cuna Toka.
Hanpsxenue.
Comnpotusnenue. 3akon Oma
JUTSL y4acTKa Lenu

56

ITocnenmoBarensHOE,
napauIeIbHOE, CMEIIaHHOE
COCIMHEHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabota
«M3yueHune cMemaHHoro
COEIMHEHUS PE3UCTOPOB)»

bubnnoreka IIOK
https://m.edsoo.ru/ff0c74f0

57

Pa6ota u MmomHOCTh
AIEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

bubmmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 71 OTHOU
(3aMKHYTOM) 2JI€KTPUUECKOMN
uenu. Kopotkoe 3ambIkaHue.
JlaGopaTtopHnast pabota
«3mepenune DJ1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHUBIICHUS»

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

59

DneKTpOHHask IPOBOAUMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTB CONPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOANMOCTb

60

DJIEKTPUUYECKUI TOK B
Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYIKOB




[ToxynpoBoaHUKH, UX
COOCTBEHHAs M IPUMECHast

61 npoBoauMocTs. CBoiCcTBa p— 1 bubmuoteka [JOK
n-rnepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBOIHMKOBBIE
IPUOOPHI
DIIEKTPUUECKUI TOK B

acTBOpax U paciiaBax
62 I3)J1¢1<T iJ‘II/ITOE 1 bubmorexa LOK
p ' https://m.edsoo.ru/ffO0c82ba
DIIEKTPOIUTUYECKAS
Jcconuanus. JIEKTPOIU3
DIIEKTPUUECKHUI TOK B Ta3ax.

63 CaMOCTOSITeNIbHBIN U 1 bu6nuoreka [IOK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Monuus. Ilnasma
DneKkTpruuecKue Mpuodopsl U
YCTPOMCTBA U UX

64 MIPAKTHUECKOE IIPUMEHEHNE 1 bubnmorera OK

P P ' https://m.edsoo.ru/ff0c86fc
[IpaBuna TeXHUKHU
0€30IMacHOCTH

65 O06o0marmuii ypok | bubmuorexa [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ff0c88be
KoHTposbHas pabota 1o Teme
«OIIEeKTpOCTATUKA.

66 TToCTOSIHHBINA DIIEKTPUYECKUHA 1 bubnnorexa LIOK

p https://m.edsoo.ru/ff0c8a8a
TOK. TOKH B pa3IMyHBIX
cpemax»
PesepBHEIil ypoOK.
67 KOH"II“) OJ'IBH:I; abota 1o TeMe 1 bubnnorexa LIOK
p p https://m.edsoo.ru/ff0c8c56
"DnexkTpoauHaMuKa"
PesepBHEIil ypoOK.
68 O6og aro }II/Ipﬁ OK II0 TEMaM 1 Bubmorexa ITOK
Harotua yp https://m.edsoo.ru/ffOc8f6c
10 kxmacca
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME




11 KITACC

KoimuecTBo DJIEeKTPOHHbIE
Ne Tema ypoka 4acoB nugposeie
n/n oOpa3oBaTejibHbIE
Bcero
pecypchl
[TocTostHHBIE MATHUTHI U X
B3auMoJieicTBUe. MarHuTHOE
nosie. BekTop MarHuTHOM 1 bubmmorexa [JOK
. https://m.edsoo.ru/ff0c9778
MHIYKUWU. JIMHUM MarHUTHOM
WHIYKIUN
MarauTHO€E 1oJI€ MPOBOJIHUKA C
TokoM. OnbIT DpcTeaa. | bubnuotexa [JOK
B3anmopeiicTBre npoBOJHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JIaGoparopHas paboTa
<<I/I3y§eHI/IIZ MaI‘II){I/ITHOFO oA 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
KaTYyIIKHA C TOKOM
JleficTBE€ MarHMTHOTO TOJISL HA
MIPOBOAHMK C TOKOM. Cuiia
Awmmepa. JlabopaTopHasi pabora | bubnuoreka [JOK
«MccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSSHHOTO MAarHWTa Ha paMKy
C TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBUKYIIYIOCS 3apsSKEHHYIO | bub6nuorexa [IOK
gactuiy. Cuna Jlopenna. Pabota https://m.edsoo.ru/ff0c9df4
cunel JIopeHna
DNeKTpOMarHuTHasi UHIYKIIHS.
IToTok BeKTOpa MarHUTHOU
uaaykiuu. DJ1C uHAYKIIH. 1
3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu dapanes
JlaGopatopHnas pabora
«HccnenoBanue sIBICHUS 1 bubmmorexa [TOK
. https://m.edsoo.ru/ffOcal50
BJIEKTPOMArHUTHON WHTYKIIH
NunykTuBHOCTS. SIBIEHUE
camouHaykuu. DJ1C
CaMOI/IHI;KI_[I/II/I. OHeprus 1 bubnnorexa [IOK
https://m.edsoo.ru/ff0ca600
MAarHUTHOTO TOJISl KaTYIIKHU C
TOKOM. DJIEKTPOMAarHuTHOE I10JIe
TexHudeckue ycTpoucTBa U ux |
MIPUMEHEHHUE: IOCTOSIHHBIE




MarHMThl, 3JIEKTPOMAarHuThI,
AJIEKTPO/IBUTaTENb, YCKOPUTEIN
3JIEMEHTApHbBIX YaCTHII,
MHAYKIOHHAs 11e4b

10

11

12

13

14

Oo6o06maromuii ypox
«MarHuTtHOe 1oJe.
3HeKTpOMaFHI/ITHa$I UHIOAYKIOUS

Kontposbhas pabota mo teme
«MarautHoe moiJe.
DneKTpOMarHuTHast MHIYKITUS»

CB00O0/IHBIE MEXaHUUECKUE
Kosiebanus. ['apmMoHHUeckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamienue 3Heprun

JlaGopaTopHas pabota
«HccrnenoBanue 3aBUCUMOCTH
MepUOJIa MAJIBIX KOJIeOaHUH
rpy3a Ha HUTHU OT JIJTMHBI HUTH U
MAacChI Tpy3a»

KonebarenbHbIi KOHTYD.
CBOOOIHBIE ANEKTPOMATHUTHBIE
KoJIeOaHMS B HI€aIbBHOM
KoJ1e0aTeIbHOM KOHTYpE.
AHayorus Mexmay
MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMH
KOJICOaHHSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

16

®opmyna Tomcona. 3akoH
COXpaHeHI/ISI BHCPFI/II/I B
HJeaIbHOM KOJIe0aTeILHOM
KOHTYpE

[IpencraBieHue o 3aTyXaroOMINX
KoseOaHusx. BolHyKIeHHbIE
MEXaHUYCCKHE KOJICOaHNs.
Pe3onanc. BeinyxneHHbIE
OJICKTPOMArHMTHBLIC KOJ'Ie6aHI/I${

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIN TOK.
CunyconaJIbHbIN IEPEMEHHBIN
TOK. MOIIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JEWCTBYIOIEE 3HAYEHUE CHUIIBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34




18

19

20

21

22

TOKa U HAIIPAKCHUA

Tpancdopmarop. [IponsBosacTso,
nepenava u norpedieHue
ANEKTPUYECKOMN SHEPTUU

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE NIEKTPUIECKOTO
3BOHKa, FeHepaTopa
IIEPEMEHHOT0 TOKA, JIMHUN
JNEeKTponepeayd

DKOJIOrM4eCKUe PUCKU TIpU
MIPOM3BOICTBE AIEKTPOIHEPTHU.
KynbTypa ncnonb3oBanus
AIIEKTPOIHEPTUH B
MIOBCE/THEBHOM KU3HU

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocThb pacnpocTpaHEHHS U
JuiiHa BOJIHEL. [lonepeunsie u
MIPOJIOJILHBIEC BOJIHBI

3Byk. CKOpOCTb 3ByKa.
I'pomkocTs 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc324

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcca54

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

23

SHCKTPOMaFHI/ITHI)IG BOJIHBI, UX
cBOMCTBA U cKopocTh. [Ikama
3JI€KTPOMArHUTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

25

26

HpI/IHIII/IHLI paI[I/IOCBHBI/I n
TCIICBUACHUS. Pa3BI/ITI/I€ CpCJICTB
cBs3u. Pagnostokamus

KontponsHas pabora
«Konebanus u BOJIHBI

[IpssMonuneiHOE
pacrpocTpaHeHUe CBETa B
OHOpOAHOM cpene. Toueunbli
HCTOYHMK cBeTa. JIyd cBera

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc6f8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd350

27

OrtpaxeHune cBeTa. 3aKOHbI
oTrpaxeHus ceera. [loctpoenue
M300paXEHUH B IMIIOCKOM
3epKaie

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenne ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIl yrou MoaHoro
BHYTPEHHET0 OTPAKEHHUS

bu6mmorekxa [{OK
https://m.edsoo.ru/ffOcd7f6




Jlaboparopnas pabota

bu6mmoreka [JOK

29 «smepettne nokasarerts https://m.edsoo.ru/ffOcd67a
MPEJIOMJIICHUS CTEKIIa)
JIunzel. [loctpoenne
30 n3o0paxenuii B muuze. Gopmyna bubnnoreka [JOK
TOHKOM JIMH3bI. Y BEJINUCHHUE https://m.edsoo.ru/ffOcddle
JIUH3BI
JlaGopaTopHas pabora
31 «HccnenoBanue cBOUCTB
MU300paXKEHUI B TUH3AX)
Hucnepcus cBera. CnoxxHbIN
cocraB Oenoro cera. L[Ber.
32 JlaGopaTopHas pabota
«Habnronenue gucnepcuu
CBETa»
WnTepdepennus creta.
33 Z[I/I(bpr;(lbiullj/lﬂ cBeTa. bubmorexa HOK
. https://m.edsoo.ru/ffO0ced22
Judpakiontas pemeTka
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonsapusanus ceera https://m.edsoo.ru/ffOcf02e
OnTrueckue mpuOOpsI U
35 YCTPOWCTBA U YCIIOBHS MX
0€301acHOr0 MPUMEHEHUS
['panu1bl TPUMEHUMOCTH
36 KJIACCUYECKOU MEXaHUKH. bubmuoreka [JOK
[ToctynaTel cnennaibHOM https://m.edsoo.ru/ffO0cf862
TEOPUH OTHOCUTEIHHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeIJICHNE bubmmorexa [TOK
https://m.edsoo.ru/ffOcfad2
BPEMEHHU U COKpAIICHUE JJINHBI
DHeprusi U UMITYJIbC
o PENATUBUCTCKOM YaCTULIBI. bubnnoreka [JOK
CBs13p Macchl € HEprUen u https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUs MOKOs
KonTponbnas pabota «OnTuka.
39 OcCHOBBI crielIUaIbHOU TEOPUH bubmmorera [TOK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTEITLHOCTH
40 ®oronsl. opmyina [Inanka. bubnuorexa [IOK
DHeprusi U UMIyJbC poToHa https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U HCCIIEI0OBAHUE bubmuorexa [IOK

dororddexra. OnwiThr A. T

https://m.edsoo.ru/ffOcffc4




Cronerosa

3akonbl poTtorpdexra.
VYpaBHeHue DUHIITEWHA 115

bu6mmoreka [JOK

42 dbotorddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuna» horodpdexra
Hapnenne cBeta. OnbiTel 11. H.

43 JleOeneBa. XuMmueckoe buGmnorexa LIOK

. https://m.edsoo.ru/ff0d04a6
JIEHCTBUE CBETA
TexHuueckue ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHUE:
44 dhoTo3meMeHT, (OTOIATUHK,
CONTHEYHas OaTapesi, CBETOUOT

45 Pemenue 3amgad mo reme bu6mmoreka [IOK
«7eMEHTBHI KBAHTOBON OTITHKH https://m.edsoo.ru/ff0d0302
Mopnenb atoma Tomcona. OmBITEL

46 Pesepdopna o paccesHuro o- bubnnoreka [JOK
yactul. Iitanerapnas Mozens https://m.edsoo.ru/ff0d091a
aToma

bubmuoreka [JOK

47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornouieHue

43 (OTOHOB MpU NEPEXOJIE aTOMa C bub6nuorexa [IOK
OJHOI'0 YPOBHS DHEPIUU Ha https://m.edsoo.ru/ff0dOafa
Opyrou. Buasl criekTpoB
BoiiHOBBIE CBOMCTBA YaCTHULL.

Bomnsl ne bpoins.
49 KopnyckyisipHO-BOTHOBOM Brbmmorexa LIOK
https://m.edsoo.ru/ff0dOca8
nyanu3Mm. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE
OTKpbITHE PaIUOAKTUBHOCTH.

50 Omnsitel Pe3epdopaa mo bubnmoreka [JOK
OIIPEZICIIEHNUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYICHUS
CgoiicTBa anb(a-, 6era-, ramma-

51 u3nydyeHus. Biausinue educont.ru
PaINOaKTUBHOCTH Ha KUBbIE
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

57 N3otonsl. Anbga-pacna. bubmuorexa [IOK
DNEKTPOHHBIM U NO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oeta-pacnaz. ['aMma-u3mydeHue

53 DHeprusi CBSI3u HYKJIOHOB B bubnmoreka [JOK




anpe. SlnepHsie peakuuu.
Snepusriii peakrop. [Ipobnemsr,
IIEPCIEKTUBBI, YKOJIOTUYECKUE
aCIIEKTBI IAEPHON SHEPTETUKH

https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHbIE YaCTULIBI.
OTkpbITHE TO3UTPOHA. METO b
HAOJIOACHUS M PETUCTPALIIH
3J€MEHTapHBIX YACTHII.
Kpyrasrii cron
«DyH1aMeHTaIbHbIE
B3auMoercTBUA. EnuHCTBO
(bu3nUecKoil KapTUHBI MUPA

Bup 3sé3nnoro neda. Co3se3nus,
SIPKHE 3BE3/IbI, TUTAHETHI, UX
Buaumoe asrxenne. CojlHeyHas
cucTeMa

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

educont.ru

56

Comnaue. ConHeunast
aKTUBHOCTbh. VICTOUYHUK SHEpTUn
CoiHLa u 3BE3]

educont.ru

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
TJIAaBHOM MOCTIEA0BATEIbHOCTH.
BnyTtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE IPEICTABICHUS O
MIPOUCXOXKACHUH U 3BOJIIOLINH
ConHua u 3B€37

educont.ru

58

Mneunsiii [1yte — Hama
lNanakTtuka. [lonoxxenne n
neuxenne Comnnua B ["amakTuke.
INanaktuku. YEpHbIE ABIPHI B
s/lpax rajJlakKTUK

educont.ru
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Bcenennas. Pa3zoeranue
rayiakTuk. Teopus bonbmoro
B3pbIBa. PEIMKTOBOE U3ITyUYEHHE.
MeraranakTuka

educont.ru
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Hepemennsie mpoGiembl
aCTPOHOMUU

educont.ru
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KonrtponsHas pabora
«2OIEeMEHTBI aCTPOHOMHH U
acTpou3uKm»

O6o06maromuit ypok. Pomib
($U3MKU ¥ ACTPOHOMUH B

educont.ru

educont.ru




3KOHOMHYCCKOH,
TEXHOJIOTUYCCKOM, COIMAIbHOM
Y ITHYECKOH cepax
JIesITeIbHOCTH YeJIOBEKa
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O6o06maromuit ypok. Pois u
MeCTO (PM3UKU M ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

educont.ru

64

65

66

67

68

O6o0maromuii ypok. Poib
¢busnveckoii Teopuu B
(bopMHpOBaHUY TPEACTABICHUI
0 (pusmueckoi KapTUHE MUpa

O6o6maromuii ypok. Mecto
¢u3nyecKkoil KapTUHBI MUpa B
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAy4YHBIX
MPEJCTABICHUI O IPUPOJIE
PesepBHblil ypok. MaruutHoe
1oJie. JIEKTPOMarHuTHas
WHIYKIMS

PesepBHbIit ypok. OnTuka.
OCHOBBI CIELIMATIBHON TeOpUn
OTHOCHUTEIILHOCTH

Pesepnsiii ypok. KBanToBas

¢u3nka. DneMeHThl ACTPOHOMUU
U acTpoU3UKU

educont.ru

educont.ru

educont.ru

educont.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68
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