Hpuiaoxenne Ne § k OOII COO
MAQY COLI Ne22
(yrBepaxaeno npukazom Ne 306-ox ot 29.08.2025 r.)

PABOYASA ITPOI'PAMMA
0 Yy4eOHOMY NpeaMeTy
«DU3UKA»
(0a3oBBIN YPOBEHBD)
10-11 xaccnl



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M mporeccoB. HaydHble THMOTE3bI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢uzuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOrOBbIE M IU(POBBIC H3MEPUTEIbHBIE MTPUOOPHI, KOMIIbIOTEPHBIE
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUaibHOW TOUYKH, UX MPOEKIMH Ha OCH CUCTEMbl KOOPJUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWXKeHUE. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBYDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenne Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

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

N3ydeHne NBUKEHNUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTEpUAIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 111 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs! CKOJBXEHUS U criia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUS TBEPIAOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepUUm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JehopMaIiuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Byl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHust Opycka 1Mo 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

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHUS. [TorenmanbHas DHEPIuUs YIPYro
nedbopmupoBaHHoOr  npykuHbl.  [loTeHlManpHass SHEpPrust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUUANbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CHUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas pu3nKa U TEPMOAUHAMHUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemecTBa. MoJEnum CTpPOEHHsI Tra30B, KXKHUIAKOCTENM U
TBEPJBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJAealbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

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

OnbeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HICAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoounHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsASI 3HEpPrus TEPMOJIMHAMHUYECKOU
CUCTEMBI U crIoco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl u pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJEallbHOTO  raza. Bujasl  Teruionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsl TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOJIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporieccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B MIPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEWCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. KodpuiMeHT moie3Horo
nericTBus TemuioBod mamuHbl. [{ukn KapHo um ero kodpduIUEHT IMOJIE3HOTO
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JAaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OneiT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHneHcamus. Mcnapenue u kurnenue. AOCOIIOTHAs U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwillieHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Martepuaibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miasienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX TapOB.

Kunenune npv MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JiaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3aiusi Teld. ODJEKTpUYecKuil 3apsia. JlBa Buaa »IEKTPUUYECKUX
3apsAnoB. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOT0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli ANEKTPUYECKUI 3apsia.
Onextpuyeckoe mnose. Hampsok€HHOCTH  3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oIS,

PaGora cumnm  snektpocrarmueckoro  moisa.  [lorenmuman.  PasHocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHJEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COIMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBUKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma /i1 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOBOTHUKHY. CobOcTBenHas u npuMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoOMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TTPUOOPHI.

DONEeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS JUCCOUHUALMS. DIEKTPOIIU3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHUSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepuraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

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

HaoGmronenne amexTpoiusa.

MexknpeaMeTHbIe CBI3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsiETCS ¢
Y4E€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJ0rMu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJIEHUE, HAay4HbId (akT, runores3a, (Qu3nyeckas BEIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napa6ona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJMTHYECKAST JMCCOLMALINS,
rajbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUTATEIb BHYTPEHHEIrO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AIEKTPOHArpEBATEIbHbBIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[lIocTosiHHBIE ~ MarHATHL.  B3auMoAelWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexktop marnuTtHOM wuHAYKOMH. [IpuHmMnD cyneprno3unun
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTsre npoOBOIHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SBeHne AneKTpOMarHMTHOM WHAYKUMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJABMXKYINAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu Papazes.

BuxpeBoe »ieKTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEINA 3SJIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB 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.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUNMHbIE KONEDAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonunyeckue konebanus. [lepuon, vacrora, amrumryga u (aza KoseOaHUU.
[IpyXVHHBIN MasiTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npy raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHWYEeCKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyxaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemennpli  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsKEHMUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPH MPOMU3BOJCTBE 3JIEKTpodHepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOaTebHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIbIX KOJeOaHUH Tpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JuIMHAa BOJHBL. [lomepeuHble W NpPOJONBHBIE  BOJHBI.
WnTepdepentms u qudpakius MEXaHHYECKUX BOJIH.

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

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHon BonHe. CBoMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepeHus. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNEBUACHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKHue YCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHMKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pEe30HAHC.

Habmonenue cBA3M I'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
ogHOpoaHOU cpexe. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroa MOJHOTO
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparormyie ¥ pacceuBaroniue JUH3BL. ToHKas nwmH3a. DOKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JUH3BI. Y BEJIMYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpaxuus cBeta. JudpakiuonHas pemérka. YCJIOBHE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsgpu3zanus ceera.

TexHuueckue yCTpoOWCTBa M TMPAKTHUYECKOE TPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaTr, MHUKPOCKOI, TEeJIeCKOI, BOJOKOHHAs
ONnTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUI.

Jlemoncmpayuu

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

[TonmHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Mopenu MuKpocKkormna, TeJIeCKona.

Hab6mronenne natepdhepeHIIy CBETA.

HaOmronenune nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue cnexTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



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

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpAILICHUE
JUTVHBI.

OHeprus U UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SHEPrUEr U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €T0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoTodaddexra. «KpacHas rpaHunay
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHUuecKue YCTpOICTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
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 Pesepdopna mo paccesHuiO 0 -4acTHII.
IImanerapHas Mogmens aroMma. lloctrymater bopa. M3nydenue u morionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BousHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

Habnronenue IMHeH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3ITydCHHS.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

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

DHeprus CBA3M HYKJIOHOB B sijipe. SAnepHble cuibl. Jlegekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DiieMeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.

MeTob! HaOIIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTunK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3Bé3aHoro nHeba. Co3Be3ausi, spKkue 3BE3JBI, IUIAHETHI, UX BHIMMOE
JIBUOKCHHE.

ConHeuHast cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEIbHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



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

Mneunsiii 11yt — Hama [Mamaktuka. I[lonoxenue u nBwxenue ConaHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN U ONIPEeNICHUs TTOJI0KEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponr usuku u acTpOHOMUHM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOU c(epax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHPA, POJib (U3NUECKOU TEOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypCcaMH MaTE€MaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE, MOJICIb, U3MEPEHUE.

Mamemamuxa: peumIeHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJbHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpojie, KoJieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paaualuy Ha )KUBbIE OPraHU3MBI.

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



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, PECKA3AHUE 3EMIIETPSICEHU.

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



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusmka» T0JKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alid OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIBHOU IESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIUKU O0YyYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TPa)KIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICNCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUMSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCyIEro (puU3nYecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON NEeSTENIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUAYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENFHO  (QOpMyJNIMpOBAaTH W aKTyallu3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JEATeIbHOCTH, 3aJaBaTh MMapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJIHATH pabOTy B  YCJIOBHSIX  PEaIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBareibCKue 1eMCTBUSA:
BJIaJICTh HAYYHOM TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHATUSIMU M METOJaMH
buznuecKoil HayKu;



BIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB pelieHusl 3a1ad (PU3NIECKOTO COJACPNKAHUS, MPUMEHEHUIO Pa3IMIHBIX
METOJIOB IIO3HAHUS,

BJIQJIECTh BHJAMHU JICSITEIBHOCTH IO TIIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEeOOPa30OBaHUI0 M TPUMEHEHUI0O B PA3IWYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOSKTOB B 00J1aCTH (PU3UKH;

BBISBJISTh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajauy,
BBIJIBUTAaTh THUIIOTE3y €€ PpEeIICHHS, HaXOJIWUTh apryMEHTHI JJI JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBICE B XOJC PpEIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIHsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JaCTh
KU3HEACATECITbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTek;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTrHHATIBHBIC TOAXObI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHU.

Pabora c nundopmanmueii:

BJIaJICTh HaBBIKAMHM IOJyYCHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0 MHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(OPMAIINH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPECypcocOepeKeHHs, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYSCKOTO COJEpKAaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsT HHPOpPMAIIUU | IIEIICBOM ayIUTOPHH, BEIOUpast ONTUMAIBLHYO
dbopMy TIpEICTaBICHHS ¥ BU3yaJTH3aIUH.

KoMMmyHMKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIE TeiCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSAT4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHAHOW M MHAUBUIYAJIBHON
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHMKEHMIO: COCTAaBIATh IUIAH JCHCTBUIA,
pacnpenensaTb poid C y4ETOM MHEHMHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIA/Ja M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTb HOBBIE IPOEKTHI, OLICHMBATh HJEU C IIO3MIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3NMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON pabOThI C yUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIAJCTh HABBIKAMH  TO3HABATEIHLHON  pedJeKCHud KakK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBHA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHMS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

npHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEpIICHCTBYETCS HMOLIMOHAIIbHBIH UHTEIJICKT, Ipenoararonun
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJCHHE, CIOCOOHOCTh QJaNTUPOBATHCA K
HMOIMOHAIIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHXKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUHU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHONM HAay4yHOW KAapTUHbI MUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JNESATEIBbHOCTH JIIOIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJIEIIM CTPOECHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHur PU3nuecKux 3aaay;

pacno3HaBath (PU3NYECKUE SIBICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBIDKEHUE, CBOOONHOE TajeHre TeJ, JABMKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell PU HArPEBaHUM (OXJIAXKEHUH ), TETIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALUs, IJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATH MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (DU3NUYECKUE BEIUYMHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIINHOCThb;, MPH ONHCAHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yad (U3MUYECKUE BEJIWYMHBL: JaBJICHHE Tasza, TeMIieparypa, CpeaHss
KUHETUYECKasl YHEPIUsl XaOTUUYECKOTO JABUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIs JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJINYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBaTh N3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BETUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIIMAJIOB;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUCHMS] M EIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYMHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI Y TIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHIUIT CYNEPNO3UIMUA CUJI, MPUHLMUII PABHOINPABUS WHEPLUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnnuyarh CIIOBECHYIO
(GbOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS UX OE30MACHOTO MCIIOIb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOPYIOBAaHUS, MPOBOIUTH OMBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISThH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (PU3NYECKUMHU  BEIUYMHAMH  C
WCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOJABI IO pE3yJIbTaTaM UCCIEI0BaHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUN B
paMKax ydeOHOTO OHKCIIEpUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKOM U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000Opy10BaHUS;

pemarb pacy€éTHhlE 3a7aud C SIBHO 3aJaHHOM (PU3MYECKOW MOJIENBIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIe ISl €€ pellIeHus, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJy4YEHHOT0 3Hau€HUs1 (PU3HUECKON BEJIUYUHBL;

peraTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKre ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
U TIPEICTABJICHUS YUYEOHOW U HAay4YHO-MOMYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3ITUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTy4aeMyro HH(OpMaLHIO;

MPUBOUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpaIleHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PabOTy TPYMNIBI, PAIMOHAIBHO paCHpenemsiTh OOS3aHHOCTU U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konny o0yuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y 00YUAIOMIUXCST YMCHUI:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETICH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBbIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrio3HaBaTh (PU3UYECKUE SIBICHUS (MPOLECCHl) U OOBSICHATh UX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU W KBAHTOBOW (DU3UKH: DJICKTPUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsll, SJICKTPOMArHUTHbIE KOJeOaHUsI U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poToaddeKT), CBETOBOE JTaBICHHES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aroMa BOJIOPOJla, €CTECTBEHHAass W HMCKYCCTBEHHas
PaIuO0aKTUBHOCTB;

OMHUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJEKTPUUYECKYID  MPOBOJUMOCTb  pPA3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTOJNB3Yd (U3UYECKUE BEITHYMHBI:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HAMPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, DSHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJIed, MEpUoJl U YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl CWUJIa JIMH3bI, MPU OMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYCCKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHHWS W €AWHUIIbI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, MEPUO TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS WM E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJIUYUHBI,

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapasjieibHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa miia pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MAaCCOBOrO 4HMCIa, MOCTYJarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKMCHIBATh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3UUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpU 3TOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN N3MEPEHUN;

UCCJIENIOBAaTh 3aBUCUMOCTH (U3MYECKUX BEIUYUH C HCIOJIb30BaHHEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOMI0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOW (U3HYECKOW MOJIENbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YEHHOTO 3HaU€HUs (PU3HUECKON BEIMYUHBL;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHHI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU HU
¢u3nueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONMYJISIpHONM WH(OpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOIy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBl JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMNCTB, pa3inyaTh YCIOBUSA MX 0€30IaCHOTO UCIOJIb30BaHMS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HH
JuIst o0ecrieyeHus: 6€30MacCHOCTH MPU OOpaILlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B TpymOme C BBHIMOJHCHHEM pA3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNBlL, PalNMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

Ne i/

HanmeHnoBaHue pa3iesioB U TeM
NPOrpamMmbl

KoauuecTBO 4acoB

Bcero

Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE PeCypPChl

1.1 ®u3KKa ¥ METOJIbl HAYYHOT'O TIO3HAHUS 2 bubmmoreka LIOK https:/m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
2.2 JnHamuka bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18
Paszpen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
o i o
3.1 CHOBBI MOTICRYJIAPHO-KHHETHACCKOM 9 Bu6maorexa LIOK hitps://m.cdsoo.ru/7f41bf72
TEOpUn
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
A .
3.3 TPCTATHRIC COCTORHMA BEECTRa 5 Bu6maorexa LIOK hitps://m.cdsoo.ru/7f41bf72
da30BbIE EPEXOIBI
Uroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DIeKTpoCcTaTuKa 10 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
I1 i i .
4.2 OCTOHHBIN SJICKIPHHECCIHI TOR 12 bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
Toxku B pa3nuyHBIX cpenax




Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

HaumeHnoBaHue pa3aesioB U TeM KoanuecTBo yacos DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne i/
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCYPChI

Pazpen 1. JIEKTPOANHAMUKA

MarnuTtHoe noje. IJIeKTpOMarHuTHast

1.1 11 bubnuoreka I{OK https://m.edsoo.ru/7f41¢97¢
WHTYKITHS
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUS U BOJIHBI
M
2.1 CXAMHHCCIHC 1 SIICKTPOMATHITHLIC 9 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢
KoJe0OaHus
MexaHndecKue 1 dJIEKTpoMa e
2.2 HAHIIECRAC 1 SCKTPOMArHITHH 5 bu6mmoreka IIOK https://m.edsoo.ru/7f41c97¢
BOJIHEI
2.3 Onrtuka 10 bubmuoreka [{OK https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cIeIMATILHON Teopun

3.1 4 bu6nmoreka LIOK https://m.edsoo.ru/7f41¢97¢
OTHOCUTEIBLHOCTU
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 ONeMeHThl KBAHTOBOW ONTHUKHU 6 bu6mmoreka IIOK https://m.edsoo.ru/7f41¢97¢
4.2 Crpoenue aToma 4 bubmunotexa LIOK https://m.edsoo.ru/7f41c97¢
4.3 ATOMHOE SApPO 5 bu6mmoreka IIOK https://m.edsoo.ru/7f41¢97¢

Wroro no pazneny 15




Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DneMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97¢

Hroro no pazgeny 7

Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 O6o0maroriee MOBTOPEHHE 4 bubmuoreka [{OK https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero OﬁpaSOBaHI/IH

JleMOHCTpUpOBaTh Ha NpPUMEpax poJib M MecTo (HU3MKH B
(hopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IMPAKTUYECKOU IEATEIBHOCTH

moaei

10.2

VY4YuUTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOJIETICH:
MaTepualibHas TOYKa, WMHEpLUalbHAas CHCTeMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UCATbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUIKOCTEN 1
TBEPABIX TEJ, TOYEYHBIM JIJIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usnueckue siBieHUs (MPOIECcChl) U OOBICHIATh WX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETHUYECKOW Teopuu
CTpPOCHMsI BELECTBA U  JJIEKTPOJUHAMHMKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE IaJeHHe
T€d, JABWXKEHHE IO OKPYXHOCTHU, WHEpLUs, B3aUMOJCICTBUE TE;
mupdy3usi, OpOYHOBCKOE JBMIKEHHE, CTPOCHHE KUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJIaXkieHnHn), TEIJIOBOE paBHOBECHE, HCIApEeHHe, KOHJIEeHcalus,
IJIaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNE JABJICHUS ra3a MNPy €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, HCMONb3ys (U3NYEecKHe
BEJIMYUHBL: KOOPJAHMHATA, IIyTh, NEPEMELIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tella, CWJIa, WMIYJIbC Tela, KUHETUYECKas DHEPIrus,
MOTEHIMabHasl JHEpPrHs, MeXaHudeckas pabora, MexXaHU4ecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIBHO TPAKTOBATh (PU3NUECKUNA CMBICIT
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs M €AMHUIIbI, HaXOAWUTH
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YMHaMU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUECKUE BEJIMYMHBI: JIaBJICHHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYECKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSIS  JHEprus, pabota rasa,
KOd(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, IpHU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS M CIWHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIONINE JAHHYIO PU3HUECKYIO BETHUHUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh H3y4YeHHbIE JJEKTPUUECKHE CBOWCTBAa BeIIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys (hU3HUECKHe
BEJIMYUHBI: NEKTPUYECKUN  3apsif, ANIEKTPUYECKOE  TIOJIE,
HampspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHILUAJOB; MpH
OMMCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKUI CMBICI HUCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYCHHS W CJWHUIBI;, YyKa3blBaTh (OPMYIIBI,
CBS3BIBAIOIME JAaHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCIN4YNHaMN

aHaIM3UpoBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MPUHLUIBL: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpPaHEHUS MEXAaHWYECKOM JHEPIHH,
3aKOH COXPaHEHUS MMITYJIbCA, IPUHLHUII CYIEPIIO3ULUN CUJI, TPUHIUIT
pPaBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM OTCUYETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHUHETUYECKOM JHEPrMU TEIUIOBOIO JBHYKEHHS MOJEKYNI C
aOCOJIIOTHOM TEMIIepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsna, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTH
OOBACHATH OCHOBHBIC MPHUHIUIIBI JCUCTBUS MAIWH, NPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3inuaTh YCJIOBHS HUX O€30MaCHOTO

HCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HHU

10.9

BBIMOTHATE SKCTIEPUMEHTHI 110 UCCIAEAOBAHUIO (PU3MUECKUX SIBJICHUN 1
MPOLIECCOB C MCMOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUN; IpU
3ToM (QOpMYIHpPOBaTH MTpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
IKCTIEPUMEHTA, codupath  YCTaHOBKY M3  IpPEJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI

10.10

OCYIHCCTBJ'IHTB NpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCOO U3MEpPEHHs U




HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OICHKN HOFpGHIHOCTGfI I/I3MepeHHI>'I

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PUINYECKUMH BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBAaTh
YCTAaHOBKY, (PUKCHpOBAaTh pe3yabTaThl MOJYYCHHOH 3aBUCHUMOCTH
(bu3MUYecKrX BEIWYHUH B BUE TaOIUI U rpadukoB, AeaaTh BHIBOABI IO

pe3ybTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOW M TPOCKTHOW JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOMUCTB U 1a00paTOpPHOTO 000PYy10BaHUS

10.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJNb3ys (PU3MUECKHE 3aKOHbl M NPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATH
¢dbu3nueckre BENMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
IIpOBOAUTD paCLIéTBI MU OOCHHUBATH PCAJIBbHOCTD MOJIYYCHHOI'O 3HAUCHUA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOﬁ Ha U3YYCHHBLIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/IG SABJICHUSA

Hcnonp3oBaTe MHpU  pELICHMH YY4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS IIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMi W NPEJACTABICHUS y4eOHOM U HAy4YHO-IOMYJISIPHOM
uHpOpMalMY, TMOJYYEHHOM M3 Pa3JIMYHBIX HMCTOYHHUKOB; KPUTHUECKU

AHAJIIU3UPOBATD MMOJIY94aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp30BaTh TeopeTHyecKUe 3HAaHUA MO (PU3MKE B TOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS H

CO6J'II-OILCHI/I$I HOPM 5KOJIOTUYCCKOTO ITOBECICHUS B Opr>I(aI-OH_[eI\/'I cpeaec

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX poOJiei,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPENesATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAHIAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

IPYIIIBI B peLIeHHE pacCMaTpUBAEMON MTPOOJIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUDPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTU
JFO/IeH, IETTOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA

VY4uThIBaTh I'paHULIbI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJEIEH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sepHas MOAECIb aTOMa, HYKIIOHHAs

MO/IETIb aTOMHOTO s1/Ipa MPHU PEIIEHUN PU3NUECKUX 3314

11.3

114

Pacnio3naBate ¢u3uueckue siBIEHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMO/IeiiCTBHE MarHuTOB,
9JIEKTPOMArHUTHAs WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJII Ha
IPOBOJHUK C TOKOM U JBWXKYIIMHCSA 3apsl, 3JIEKTPOMarHUTHbIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpaXEHHE,  TpeloMIIeHHe, UuHTephepeHIus, Aupakuus u
MOJISIPU3aLMsl CBETA, AMCIEPCUSI CBETA, (HDOTORIEKTPHUECKUI dPPeKT
(potoaddekrt), cBeToBOE MAaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHas

PAaAOaKTUBHOCTD

OnwuceiBaTh  W3yueHHBIE CBOMCTBAa  BelIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, IEKTPUIECKYIO MPOBOJUMOCTh Pa3ITUIHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sABJIEHUS (TPOILECCHI), HCIHOJb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuila  TOKa,
ANEKTPUYECKOE  HANpsKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnuanon, JDJIC, pabora Toka, MHAYKIHMS MarHUTHOTO
nons, cunma Awmmepa, cuina JlopeHna, HMHIYKTUBHOCTh KaTyIIKH,
SHEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TapMOHUYECKUAX AJIEKTPOMArHUTHBIX KoJIeOaHuH, doxycHoe
paccTosiHHE M ONTHYECKas CWia JIMH3BI; MPU OMUCAHUM MPABUIBHO
TPAaKTOBaThb (PU3MUYECKUI CMBICT HCIOJB3YEMbIX BEJIMYUH, HX
0003HAaYeHHUST W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JNaHHYI0 (PU3MYECKYIO BETUUHUHY C APYTUMHU BETMYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCJIMYUHBI: CKOPOCTb J3JICKTPOMAIHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HNMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHHUHU
IIpaBUJIBHO TPaKTOBATb (1)I/ISI/I‘IGCKI/II\/JI CMBICJT UCITIOJIB3YCMbIX BCJIIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIMC
JaHHYIO (bI/ISI/ILIeCKy}O BCIMYHUHY C APYTUMHU BECIIMYMHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIbHOTO M TAapajlIeIbHOIO COEIMHEHUS NPOBOIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUS CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPAaHEHHUs DJJIEKTPHUYECKOTO 3apsijia, 3aKoH
COXpPaHEHHUsT  MacCOBOI'O  YHCJA, TMOCTYylaTtel  bopa, 3akoH
palMOAaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(TpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpa HWHAYKIHMKW MArdHuTHOIO I10JIA

MIPOBOAHHKA C TOKOM, CHJIbL AMnepa " CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)KE€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (opmynaupoBaTh TmpobieMy (3amady) U TUIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'IS{TI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJINYHH, IIPpU 35TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OICHKNU HOFpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yiabTaThl IMOJTYYEHHONM 3aBUCHUMOCTH (PU3UUECKHUX
BEJIMYUH B BUJE TaONMIl U TpadUKOB, JeaTh BBIBOBI [0 pPe3ysibTaTaM

HUCCICIOBAaHUA

CobmomaTe mpaBuia 0Oe30MacHOrO Tpyna MpH  [POBEIECHUU




UCCIIEIOBAaHUN B paMKax y4eOHOTO OSKCIEpUMEHTa, YydeOHO-
UCCIEA0BATENbCKON U MPOEKTHOW IEATEIbHOCTH C UCIOJIb30BaHUEM

WU3MEPUTENIbHBIX YCTPONCTB U J1aOOPaTOPHOTO 000PYI0BaAHUSA

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEIb, BBLICIATH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarp ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKICHHM C OMOpOil Ha M3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pemieHUH yueOHBIX 3aJad  COBpPEMEHHbBIC
WH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOMCKA, CTPYKTYPUPOBAHWSI,
MHTEPIpETAllMd W TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, TOJYYEHHON U3 Pa3sNUYHBIX HUCTOYHHKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIlIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh HpHUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT 3471

11.18

11.19

Hcnonp3oBaTh TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOMU
XKHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOWCTBAMM, MJISI COXpPAHEHUs 370pPOBbi U

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
O053aHHOCTM M IUIAHUPOBaTh JIEATENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJeKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

TPYIIIBI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3jiena

Kox npoBepsiemoro

3JIEMEHTA

IIpoBepsieMble 31€eMEHTHI COAEPKAHUA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHUW A

1.1

®uzuka — Hayka o mnpupojse. Haydynbie
METOJbl TO3HAHUSI OKPYXKAIOIIETO MHpa.
Ponp skcnepuMeHTa ¥ Teopuu B Ipoliecce
MO3HAHMSI  MPUPOJABI.  DKCIEPUMEHT B

busuke

1.2

MogenupoBanue (U3NYECKUX SIBICHUA U
IIPOLIECCOB. Hayuneie TUIIOTE3bI.
@usnueckue 3aKoHbl U Teopuu. ['paHuibl
OPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
[IpuHnun coorBercTBud. Pomp m  mecto
¢u3ukn B (HOPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTHUYECKOU

JIeSITEILHOCTH JTI0AeH

MEXAHUKA

##HPari#KITHEMATHUKA

2.1.1

MexaHnn4deckoe JABHIKCHUC.
OTHOCHUTENBHOCTh MEXaHHYCCKOTO

nBukeHust. CucreMa orcuéra. TpaekTopus

2.1

[lepemerenue, CKOpOCTh (cpennsis
CKOpPOCTh, =~ MTHOBEHHast  CKOpPOCTb) W
YCKOpEHHE  MaTepuallbHOW  TOYKH, HX
MPOEKIIUM HAa OCH CHCTEMBI KOOpPIUHAT.
CrnoxeHue TepeMelleHUd U CIIOKEHUe

CKOpoCTel

PaBrOMEpHOE u PaBHOYCKOPEHHOE
npsiMojiuHeiiHoe — nBwkeHue.  ['paduku

3aBUCHUMOCTH KOOpJAHWHAT, CKOPOCTH,



YCKOpEHHUsl, MNyTH W  TepeMelIeHUs
MaTepHabHONW TOYKH OT BPEMEHHU
CBobosHoe najienue. Y CKopeHue

CBOOOIHOTO MaIeHUS

2.1.5

Kpusonnnuelinoe nsuxeHue. PaBHOmepHOE
IBUKCHHE  MATE€pUAIIbHOM  TOYKH  IIO
OKPY>KHOCTH. YTJOBas CKOPOCTb, JTUHEHHAA
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpPEMUTENBLHOE YCKOPEHUE

TexHudeckue  yCTpPOMCTBA:  CHUIOMETP,
JBUKCHHUE CHApS/IOB, LIEMHBIE U PEMEHHBIC
nepegadu

[IpakTrueckue paboTHI. N3smepenue
MIHOBEHHON  ckopoctu.  MccnenoBanue
COOTHOILIEHUS MEXY NyTSIMH,
IIPOMICHHBIMU TEJIOM 3a I1OCJIEI0BATEIbHbIC
paBHbIE  IIPOMEXYTKM  BpEMEHU  IpU
PaBHOYCKOPEHHOM JIB)KEHUU C HAadaJbHOU
CKOPOCTBIO, paBHOW Hymw0. M3yuenue
JBVKCHMSI IApUKa B BS3KOM JKHJIKOCTH.
N3ydyenune nBukeHUs Tena, OpOIIEHHOTO

TOPHU30HTAJIBHO

22

#i#HParH# INMHAMUKA

2.2.1

222

IIpunnun  or”HocurensHOocTH  ['anuites.
IIepBeii 3axkoH Hbrorona. MHepuuaibHble

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [TpunHuMn

CYNEpIIO3UIUN CUIT

223

224

Bropoii 3akon HeroToHa i1 maTepualbHON
TOYKM B HMHEPIUAIBHOW CHUCTEME OTCUETA
(UCO). Tperuit 3akoH HpioToHa ans

MaTCpHaJIbHBIX TOUCK

3akoH BceMHpHOro TsaroreHus. Cuia

TSXKCCTH. HCpBaH KOCMHUYCCKasA CKOPOCTh.



2.3

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJBKCHHUS ¥ CWJIa TPEHHUS  IOKOSL.
Koadpdpunment TPEHHUS. Cuna
CONPOTUBIICHHUSI TIPH [BIDKEHHHM Tela B

KUAKOCTHU HUJIM Ia3c

HOCTyHaTe.HBHOe n BpamaTeJIbHOC

JBIKEHUE a0COIIOTHO TBEPIOTO Tela

228

MoMeHT  cuibl  OTHOCHTEIBHO  OCH
Bpameaus.  Ilmedo  cmibl.  YcnoBus

paBHoBecus TBEpaoro tena B UCO

229

2.2.10

TexHuueckue yCTpOﬁCTBaZ IIOAIINITHHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTueckue paboTHI. N3yuenne
IBUKEHHsT ~ Opycka 1O  HaKJIOHHOM
IUIOCKOCTH TIOJ J€HCTBHEM HECKOJIBKHX
cui. HMccnepoBaHue 3aBUCHMOCTH — CHII
yIPYTOCTH, BO3HHUKAIOIINX B
nedopMupyeMoil TpYyXKUHE U PE3HHOBOM
oOpasie, OT BEIWYUHBI WX Jedopmaiuu.
HccnenoBanue yCIOBUI paBHOBECHS

TBEP/IOTO Tella, UMEIOIIETO OCh BPALIECHUS

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

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepUagbHBIX TOYeK. MMiynbc cuiibl U
MU3MEHEHUE UMITYyJIbCa Teja

539 3akoH coxpaHeHus umnyiasca B HCO.

o PeakTnBHOE ABMKEHIE

233 Pabota cuibl

234 MomHoCTh CHITEI

535 Kunernueckass 9sHepruss  MaTepHaIbHOU

o TOYKH. Teopema 0 KHHETUYECKON SHEPTUU

2.3.6 [TorenmmaneHass sHeprud. lloTeHumnanbHas




3.1

JHEprus YIIpyro 1e(pOpMUPOBAHHOM
npyxuHsl. lloreHnuanbHas »Heprus Tena

BOIH3HU IIOBEPXHOCTHU Semnn

HOTCHHI/IaJ'IBHBIe n HCIIOTCHIHUAJIBHBIC

cwibl. CBs3b pabOTHl HEMOTEHIIMAIBHBIX

2.3.7 CUJI C UBMEHEHHEM MEXAHUYECKOU HSHEPTUH
CUCTEMBl  Tell. 3aKoH COXpaHEHHUs
MEXaHUYECKON HEPTUn

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

3.9 TexHudeckue ycTpoucTBa: ABUKEHUE PAKET,

o BOZOMET, KOIIEp, IPYKUHHBIN MACTOJIET

[Ipaktuyeckue paboTsl. M3yueHue cBs3U

5310 CKOpOCTEM Tel TMpu HEyNpyrom yaape.

Hccnenoanue cBsA3M pa6OTLI CHJIBI C

H3MCHCHHEM MEXaHHMYSCKOM OHCPIrUu TCjia

MOJIEKVYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA

##H#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

OcHOBHbIE  TIOJIOKEHUS  MOJEKYJISAPHO-
KUHETHUYECKON  TEOpPHH. BbpoyHnoBckoe
JBIDKCHHUE. Huddysus. Xapakrtep
JIBYKCHHUSI ¥ B3aUMOJICUCTBUS  YACTHII

BCIICCTBA

Mogenu cTpoeHHsl Ta30B, XUIKOCTEH U
TBEPABIX TE€N W OOBSICHEHHE CBOMWCTB

BEIIIECTBA HA OCHOBE ATHUX MOJIeNeH

Macca wmonekyn. KomnnuecTBo BemiecTsa.
[TocTostHHast ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

Mopnens wuneanbHoro rasa. (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOU

TCOPHU UICAIBHOI'O Ir'a3a

AOcontoTHass  Temmeparypa Kak — Mepa

cpenHeﬁ KHHETHYECKOMN SHEPTHUU TCIJIOBOT'O
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3.1.7

JBW>KEHUA yacTull raza. [llkana temneparyp
KenbBuna
VpaBuenue Knamneiipona — Menpaeneesa.

3akoH JlaabTOHA

l'azoBbie  3akoHbl.  M3ompomeccsl B
ueaIbHOM rase c HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: u30TepMa,

n30xopa, u3zobapa

3.1.10

3.2.1

322

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,

O6apomerp

[IpakTuyeckue pabotel. M3mMepeHne macchl
BO31yXa B KJIACCHOM KOMHare.
Uccnenosanue 3aBUCHUMOCTHU MEKIY
IapaMeTpamMM COCTOSIHUSL  Pa3pesKEHHOTrO

rasa
OCHOBbI TEPMOJAMHAMUKHN

TepmoauHamuueckas cucreMa. BHyTpeHHsA
JHEPrusl TEPMOAMHAMUYECKOM CHCTEMBI U

CcocoObl €€ U3MEHEHUS
KomuuectBo TEIJIOTHI u pabora.
BryTtpennss JHEprus OZIHOATOMHOI'0

NACAJIBbHOIO ra3a

323

Bunel temonepenaun: TEIIONPOBOAHOCTD,
KOHBEKIIMs, H3IydeHue. TermroémMkocTh
Tena. YaenpHas TEIUIOEMKOCTb BELIECTBA.
Pacuér  konmuuecTBa  TEMJIOTHI  MIpH

TCIUIOEepeaadec

324

3.25

IIepBbiit 3aKOH TEPMOJINHAMUKH.
[IpumeHeHue IIEpBOro 3aKOHA
TEPMOJIUHAMUKH K U30IIPOLECCaM.

I'padmueckas unTepnperanus paboThl ra3a
Tennossle MammHbl. [IpuHOKNBL KEWCTBUS

TCIIJIOBBIX MalllvuH. HpCO6pa30BaHI/IH

OHEPIrun B TCIIJIOBBIX MallluHax.
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Koaddurment nonesnoro aeicTeus (manee
— KII) rermosoit Mmamuuel. Hukn Kapuo u
ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
326 HeoOpatumocTs mpoleccoB B MPUPOJIE.
o TennoBble  AgBUTaTeNH.  DKOJIOTMYECKHE
MPOOJIEMBI TETIOIHEPT ETUKH
TexHuueckue  yCTpOWCTBA:  JIBUTaTelb
3.2.7 BHYTPEHHETO cropaHusi, OBITOBOM
XOJIOAWIBHUK, KOHAULUOHED
128 IIpaktnueckue paboTHI. H3mepenne

YAEIBHON TEIIIOEMKOCTH

###Par### AT PEI’ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

ITEPEXO/IbI

3.3.1

332

ITapooOpazoBanue u KOH/ICHCALIMsL.
Hcnapenne u kuneHue. YpaenpHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTD

TCMIICPATYPhI KUIICHUA OT AaBJICHUS

AOconoTHAsgE U OTHOCHTCILHAS BJIAXKHOCTH

Bo3ayxa. Haceblennslit map

333

Teépmoe Teno. Kpucramnmueckue u
amopdHble Tena. AHH30TPOIUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpucTaJlJibl.

COBpCMeHHBIe MaTcpHuaJIbl

334

335

3.3.6

3.3.7

IInaBneHue u KpucTajliin3anus. Y nenpHas

TeruioTa miasiaeHus. Cyonumanus
VYpaBHeHUE TEIJIOBOTO OaslaHca

TexHudeckue yCTpOWCTBA: TUTPOMETP U
IICUXPOMETp,  KaJOPUMETP, TEXHOJIOTUU
MOJIyYEHUsI COBPEMEHHBIX MAaTepHaNIOB, B
TOM YUCIIE HaHOMAaTepHaJoB, u

HaAHOTECXHOJIOTNH

[IpakTnueckue paboTHI. N3smepenune

BJIA’JKHOCTH BO3JyXa



SOJIEKTPOAMHAMUKA

4.1

#HH#ParH#OJIEKTPOCTATUKA

Al DnexTpu3anusi Tell. DJEKTPUUYECKUN 3apsi.
JlBa BHJIa 3JICKTPUIECKHX 3apsIOB

[IpoBoaHMKH, TUDIIEKTPUKU u
MOJTYTTPOBOIHUKHU
4.1.3 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
4.14 B3aumopeiictBue 3apsanoB. 3akon Kynona
Onexrpuueckoe mnone. HanpskéHHoCTh
ANEKTPUYECKOTO TOJIA. [MpunHuun
cynepno3uiuu. JluHUM  HaNpsKEHHOCTH

QJICKTPHUUYCCKOI'O IT0JIA

Pabora cun QJICKTPOCTATUYCCKOI'O IIOJIA.

Ilorenuuan. Pa3HocTh MOTEHIIHMATIOB

[TpoBOTHUKY U JUIJICKTPUKU B MIOCTOSTHHOM
4.1.7 JJEKTPUYECKOM moJie. Jludnexkrpuyeckas

IIPpOHUITACMOCTDb

DNEKTPOEMKOCTb. Konpaencarop.
4.1.8 DNEeKTPOEMKOCTh TUIOCKOTO KOHZIEHCATOopa.

3Hepr1/151 3apSAKCHHOT'O KOHACHCATOpa

TexHuueckue ycTpOHCTBaA: 3JIEKTPOCKOIL,
ANEKTPOMETP, AIEKTPOCTATUYECKas 3aluTa,
3a3eMJICHHE 3JIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN ITPUHTED

4110 [IpakTnueckue paboTHI. N3smepenune
ANEKTPOEMKOCTH KOHJEHCATOPA

4.2

HHPar#HITIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B
PA3JIMYHBIX CPEJIAX

VYcioBust  CyLIECTBOBAaHMS  IMOCTOSIHHOTO
4.2.1 AJIEKTPUYECKOTO0 TOKa. FMCTOYHMKH TOKA.

Cuia Toka. I[TocToSIHHBIH TOK

422 Hanpspokenne. 3akon Oma 17151 yyacTka LenH

423 DNEKTPUUYECKOE CONPOTUBIICHUE. Y IETBHOE
COIIPOTHBJIEHUE BEILIECTBA
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4.2.5

[MocnenoBarenbHOE, napaiesbHoe,
CMEIIAaHHOE COCTMHCHHE TIPOBOTHUKOB
PaGora a3nekTpuyeckoro TOKa.  3aKOH

Hxoynsa — Jlenua

4.2.6

4.2.7

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

anexkTponaBrkymias cuna (ganee — DC) u
BHYTPEHHEE COIpPOTUBICHHE MCTOYHUKA
ToKa. 3akoH OMa JyIsl IOJTHOW (3aMKHYTOI)

BHCKTPHHGCKOﬁ OCIIn. KOpOTKOC 3aMbIKaHHUE

4.2.8

4.2.9

DNeKTpOoHHAsT  MPOBOAUMOCTh  TBEPHBIX
METaJUIOB. 3aBHCHUMOCTbh COMPOTHBIICHUS
METaJJIOB oT TEeMIIEPaTyphI.

CBepxnpoBOIUMOCTb

OnexTpuueckuid Tok B Bakyyme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

[TonynpoBoAHUKWU. CobcTBeHHas u
MpUMECHas MIPOBOJIUMOCTD
MIOJIYIIPOBOXHUKOB. CaoiicTBa p-n
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI

ONEeKTpUYECKH TOK B  DJIEKTPOJIMUTAX.
DNeKTpOIUTHYECKAS JUCCOLIAAITHS.

OneKTponaun3

4.2.12

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENbHBIE U HECAaMOCTOSITENLHBIHN
paspsa. Paznmuunnie THUIBI
CaMOCTOATEJIBHOTO  paspsiga.  MoyHUSL

[Ina3ma

4.2.13

TexHuueckue  yCTpOMCTBA:  aMIEpMETD,
BOJIBTMETP, pPE€OCTAaT, HUCTOYHUKHU TOKa,
JJIEKTpOHArpeBaTENbHbIE npudopHl,
3JEKTPOOCBETUTEIIbHBIE puoOopHI,
TEPMOMETP CONPOTHUBJICHMS, BaKyyMHBIN
INOJ, TEPMUCTOPBl U  (POTOPE3UCTOPHI,

HOJ'IynpOBOI[HI/IKOBHﬁ JU0a, raJIlbBaHHKa



11 KITACC

Kon
pas3jiena

4

[IpakTrueckue paboTHL. Nzyuenue

CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.
4.2.14 Namepenne DJIC uCTOUHMKA TOKa U €ro

BHYTpPEHHEro conpoTtusicHus. Habmonenue

OJICKTPOJIM3a

Koanposepsiemoro

IIpoBepsiemble 1eMEHTHI COIePKAHUS
JjIeMeHTa

SJIEKTPOAMHAMUKA

#HH#Par###MATHUTHOE ITOJIE. DJIEKTPOMATHUTHA S
VHIYKLUS
HOCTO?[HHI)IG MAr"duThl.

4.3.1
B3aumoneincTBue NoCTOSHHBIX MarHUTOB

MaruutHoe mnosie. BekTop MarHUTHOM
UHAYKIUU. [IpuHIMO — cyneprno3uiuu.
4.3.2 Jlunnn marauTHOM MHaykuuu. Kapruna
JMHAUM MAarHUTHOM MHAYKUUUA  TOJIS

IIOCTOAHHBIX MAarHuTOB

4.3

MarsnuTtHo€e I0J€ NMPOBOJHUKA C TOKOM.
Kaprnaa  nauMHMH  1onas  JIMHHOTO
IPSAMOTO IPOBOJHMKA U 3aMKHYTOT'O
433 KOJIBLIEBOI'O TIPOBOJHUKA, KaTyIIKH C
TokoM. OnbIT Opcrena. Bzaumoneincreue

IMPOBOAHHUKOB C TOKOM

Cuna Amnepa, €€ MOyJIb U
4.3.4

HaIpaBJiEHUE

Cuna  Jlopenma, €€ wMoaynb H

HampaBlieHue. J[BmkeHWe 3apsHKeHHOU
4.3.5

JacTuibl B OJHOPOJAHOM MAarHUTHOM

none. Pabota cunsl Jlopenia

4.3.6 SIBieHUE DIEKTPOMATHUTHON MHIYKLIIUU

4.3.7 IToTok BeKTOpa MArHUTHOM MHIAYKLIUHU



5.1

SQJIC WHIYKIUH. 3akoH

4.3.8 ANEKTPOMArHUTHON UHAYKUnKU Dapanes
BuxpeBoe anexkrpuueckoe mnone. IJC
WHIYKUUW B MPOBOJHUKE, JBHKYIIEMCS
439 TIOCTYNATENBHO B OTHOPOIHOM
MarHuTHOM T10JIe
4.3.10 [TpaBuno Jlenna
NHIYyKTUBHOCTS. SIBnenune
43.11
camounaykuuu. IJ1C caMoOMHIyKIIMKU
DOHeprusi MarHUTHOTO MOJS KaTyIIKU C
4.3.12
TOKOM
43.13 DNEKTPOMArHUTHOE T10JIe
TexHu4eckne yCTPOWCTBA: IIOCTOSIHHBIC
MAarHuThl, 3JIEKTPOMArHUTHI,
4.3.14 AIIEKTPOJBUraTENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHL], WHIYKIIMOHHAS
neyb
[IpakTnueckue  pabotel.  M3yuenwue
MarHUTHOTO TIOJII KaTYIIKH C TOKOM.
4315 HccnenoBanue AEHCTBUS MOCTOSHHOIO

MarsurTa Ha paMKy C TOKOM.
HccnegoBanue SBJICHUA

BHGKTpOMaFHHTHOﬁ HHAYKIOUHA

KOJIEBAHUA 1 BOJIHBI

##Part#MEX AHNYECKUE U DJIEKTPOMATI'HUTHBIE

KOJIEBAHUA

KoneobarensHasgs cucrema. CBoOOIHBIE

Konebanus. ["apMoHnYeckue KoieOaHusl.

> [lepuon, wacrorta, amruutyna u dasa
Kosie0aHui
[TpyXuHHBIN MAsITHUK.
>12 MaremaTuyecKuii MasiTHUK
s 13 VYpaBHeHHE TAPMOHUYECKUX KOJICOAHUH.

Kunemarnueckoe )51 JNHaAMHUYCCKOC



OIMCaHHE KOJIE0ATEILHOTO JABHXCHUA

[IpeBpamenue SHEPTHHU npu
rapMOHHMYECKUX  KoyneOaHusix. CBs3b
aMILUTATY/IbI KoJIeOaHui UCXOIHON
BEJIMYUHBI C aMIUTUTyIaMH KoJieOaHUM

€€ CKOPOCTH U YCKOPEHHUS

Konebarenbupiii  koHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIC KoJIcOaHusI B
UJIeaIbHOM  KOJIeOaTenbHOM  KOHTYpE.
AHanorus MEXAYy MEXaHWYECKHMH H
SJICKTPOMAarHMuTHBIMHA KOJ€OaHUSIMHU.

®opmyina TomcoHna

3aKkoH COXpaHCHUA OHCPIun B

nacaJibHOM KoJIcOaTeIIbHOM KOHTYpC

Brinyx1eHHBIE MEXaHUYECKUE
kojiebanus. Pesomanc. PesoHaHcHas
KpHBas. Brinyxnennbie

QJICKTPOMAriuTHLIC KoJe0aHusI.

5.1.10

Ilepemennbii  TOoK. CHHYCOMAANBHBIN

IIEPEMEHHBIN TOK.

MomHoCTh TIEPEMEHHOTO TOKA.
AMIuTyHOE u JENCTBYIOLIEE

3HAYCHUC CUJIbI TOKA U HAITPAKCHHA

Tpancdopmarop. IIpounsBoacTso,
nepegaya u norpediaeHue
AIIEKTPUYECKON SHEPIHUu.
DKOJOrnYecKue pucku pu
IIPOM3BOJICTBE JIEKTPUUECKOW SHEPTUH.
Kynerypa WCTIOJIh30BaHUS

SJICKTPOSHECPIHUU B IMOBCEIHEBHOM KM3HU

5.1.11

TexHuueckue ycTpoiicTBa: ceiicMorpad,
AIEKTPUYECKUI 3BOHOK, JINHUT

QJICKTpoIIepcaavd

5.1.12

[Tpaktuyeckue pabotsl. MccnenoBanue



5.2

3aBUCUMOCTH nepuoaa MaJIbIX
KoneOaHui Tpy3a Ha HUTH OT JUIUHBI
HUTH WM Maccel rpy3a. HMccimenoBanue
MEPEMEHHOTO  TOKa B  LENU U3
IIOCJIE0BATEIBHO COCAMHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U PE3UCTopa

#HH#HParHH#MEX AHNYECKUE 1 OJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

5.2.2

MexaHuueckue BOJIHBI, yCIIOBUS
pacnpoctpanenusi. [lepuon. CkopocTb
pacrpocTpaHeHHss ¥ JUTMHA  BOJIHBI.

HOHepe‘IHI)IG H IIPOAO0JIbHBIC BOJIHBI

HH#Par#H# WnTepdepennus u

I[I/I(bpaKI_[I/IH MCXaHHMYCCKHUX BOJIH

523

524

3Byk. Ckopocts 3Byka. ['pomkocTsb

3ByKa. Beicora Tona. TemOp 3ByKa

ONEeKTPOMarHUTHbIE BOJHBL. Y CJIOBHS
U3JIy4EHUsI DIIEKTPOMATHUTHBIX BOJIH.
B3anmHuas opuenTtanus BektopoB E, B u

UB SHCKTPOMaFHHTHOﬁ BOJIHC B BAKyyM€

5.2.5

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpaxxeHHe, HpeoMIICHHE,
noJsipu3anus, mdpaxuus,
uHTEpPepeHIus. CkopocTb

SJICKTPOMAIrHUTHBIX BOJIH

5.2.6

5.2.7

528

[llxkana  27IEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHne dIIEKTPOMarHuTHBIX BOJIH B

TEXHHUKE U OBITY

HpI/IHHI/IHLI pPagruoCBA3U W TCICBUACHUA.
PaI[I/IOJ'IOKaI_II/IH. 9HeKTp0MarHI/ITHOG

3arps3HEHUE OKPYKAIOIIEH CPeJIbl

TexHuueckue YCTPOMCTBA:
MY3bIKaJIbHbIE WHCTPYMEHTBHI,
YJIbTpPa3BYKOBasd JUAarHOCTUKA B TCXHUKC

U MeIWlMHE, paaap, PaguoNpUEMHUK,



5.3

5.3.1

532

533

534

5.35

TeneBu3op, aHTeHHa, tenedon, CBU-

IIc4Yb

##H#Par#HH#OIITUKA

[IpsimonuHeitnoe pacupocTpaHeHue

CBETa B OAHOPOAHOM cpene. JIyu cBera

OtpaxkeHre cBeTa. 3aKOHBI OTPAKECHUS
cBera. [loctpoenne  M300pakeHWid B

ITUIOCKOM 3CpKaJIC

[penomiienne cBeta. 3aKOHBI MPEIIOMIICHHUS
CBeTa. AOCONIOTHEIN ImoKa3arellb
MIPEJIOMIICHUS

Ilonuoe BHYTPEHHEE OTpPayKECHUE.
[IpenenbHbIN yroi IIOJIHOTO
BHYTPEHHETO OTPAKEHUS

Hucniepcust cera. CHoXXHBIM COCTaB

Oenoro ceera. L{Ber

5.3.6

5.3.7

Cobuparoime u paccerBarolIie JTUH3bI.
Tonkas nuH3a. POKYCHOE PacCTOSIHUE U
ONTUYECKas CWJIa TOHKOH  JIMH3BIL.
IToctpoenune n300pakeHHH B
coOuparIMX U paccerBaAIOUINX JIMH3AX.
@opMysia TOHKOM JIMH3BL. YBEIUYECHUE,

JaBaeMoe JIMH30U

IIpenenst [IPUMEHUMOCTHU

FCOMeTpH‘IeCKOﬁ OIITUKHU

5.3.8

Wntepdepenius  cBera. KorepeHTHbIE
HCTOYHUKH.  YCIOBUS  HAOIIOACHUS
MaKCHMYMOB 51 MHUHHUMYMOB B
WHTEP(PEPEHITMOHHON KapTHHE OT JBYX

CI/IH(I)EBHLIX KOTCpCHTHBIX UCTOYHUKOB

5.39

Hudpakuus ceera. udpaknuonnas
peméTka. VYcnosue HaOTIOCHUS
IJIaBHBIX MaKCHUMYMOB TIpU TaJeHUU

MOHOXPOMATHYECCKOI'O CBCTa Ha




I (PpaKITMOHHYIO PEIIETKY

5.3.10 [Tonspuzanus cBera
TexHu4eckue yCTpOMCTBA: OYKH, JIyIa,
doToanmapar, MPOCKIIMOHHBINA arapar,
5.3.11 MHKpPOCKOII,  TEJICCKOI, BOJIOKOHHAas
onTHKa, JudpaKIMOHHAsA  peméTKa,
MOJIAPOUL
[TpakTnueckue pabotel.  M3mepenwue
nokasatTens MPEIOMIICHUS.
5.3.12

HccnenoBanue CBOWCTB M300pakeHUIl B

JIMH3aXx. Ha6J'IIOI[eHI/IC JUCIICPCHUHA CBCTA

BJIEMEHTHI CTIIELITUAJILHON TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHuipl NPUMEHUMOCTH KJIACCHUYECKOU
MEXaHUKH. ITocrynarel TEOPUHU
OTHOCHUTEIIBHOCTH: MHBApUAHTHOCTh
MOAYJSl CKOPOCTM CB€Ta B BaKyyMme,

MPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCHUTEIHLHOCTD OJJHOBPCMCHHOCTH.
3aMeI[JIeHI/Ie BpPpEMCHHU MW COKpalICHUC

JUINHBI

6.3

OHeprus ¥ HUMIYJAbC  CBOOOJHOM

YaCTHUIbI

6.4

CBs3b Macchl C SHEpruel U UMITYJIbCOM
CBOOOJHON YaCTHUIbl. OHEPrusl IMOKOs

¢BOOOIHOM 4aCTHIIBI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

@®otonsl. ®opmyna Ilmanka cBsA3M
SHepru (GOToOHA C €ro YacToTOMH.

OHeprus U uMMynbc GoToHa

OTkpbITHE u HCCIIEI0BAHNUE
dororddexra. Onbitel A.I'. CTonmerona.

3akoHbl poTodddexra

YpaBHeHue DWHIITEeHHA JUISt




7.1.4
7.1.5

dbotoadpdexra. «KpacHas  rTpaHULIA»

dororddekra

Hasnenue ceera. OnbiTel [1.H. Jlebenena

XUMHAYECKOE NEUCTBUE CBETA

TexHuueckue YCTPOMCTBA:
¢dororneMeHT, (GOTOAATYNK, COJTHEUHAS

Oatapesi, CBETOUO

7.2

CTPOEHHUE ATOMA

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

Mopens atoma TomcoHa. OnbITE
Pesepdopna no uccienoBanuio
crpoeHus atoMa. [InanerapHas Moienb

aromMa

[Tocrynatet  bopa.  U3nyuenne wu
norjouieHrue (QOTOHOB TMpPH TMepexoje
aToMa C OJHOTO YPOBHS JHEPrUM Ha
apyroil.  Buasl  cnektpoB.  Cnektp

YPOBHEW dHEPTUH aTOMa BOAOPOAA

BonnoBeie cBoiicTBa yactul. BosHbl ne
Bporis. KopnyckynsipHO-BOJIHOBO#M
nyamusM. Jludpakius S1eKTpOHOB Ha

KpHUcTajliax

CrioHTaHHoe n BBIHYKACHHOC
U3JIy4deHHE. YCTPOWCTBO M IPUHLMUII
paboThl 1azepa

TexHnueckue YCTPOMCTBA:
CHEKTPaNbHbIM aHaIN3 (CHEKTPOCKOI),

J1a3ep, KBAaHTOBBIN KOMITBIOTED

[IpakTnueckue pabotsl. HaOmronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOAEHUS W PETUCTPAIUN

SJICMCHTAPHBIX YaCTUIL]

7.3.2

OTKpLITI/IC PaauOaKTUBHOCTH. OnbITH

Pesepdopaa mo omnpeneneHuo cocraBa




pPaauoaKTUBHOTO u3NydeHus. (CBoiCTBa
anbpa-, Oera-, raMma-u3aydeHUs.
BnusiHue paauoakTUBHOCTHM Ha KHUBbBIE

OpraHu3Mbl

OTkpplTHE TPOTOHA U  HEUTpOHA.

Hyxnonnas monens sapa [elizenoepra —

733 WBanenko. 3apsy sapa. MaccoBoe 4uciio
anpa. M3oronsl
Anbda-pacnia. DNEeKTPOHHBIH u
MO3UTPOHHBIA  OeTa-pacman. ['amma-
734 U3NydyeHue. 3aKOH  PaJuOAKTHUBHOTO
pacrnaga
DHeprusi CBsI3M HYKIIOHOB B  sjIpe.
733 SAnepubie cuibl. JlegexT Maccsl siapa
Snepusle peakuuu. JleleHHEe W CUHTE3
7.3.6
anep
Snepubiii  peaktop.  TepMmosiaepHbId
cunre3. [IpoGiieMbl W TEPCIEKTUBBI
737 SJICPHOM SHEPreTHKU. OKOJOTUYECKUE
aCIEKThI SJIEPHOM SHEPreTUKU
OnemeHTapHble yacTHLbl.  OTKpbITHE
7.3.8 MIO3UTPOHA. @dyH1aMeHTAIIbHbIE
B3aMOJICUCTBUA
TexHuueckne yCTpOHCTBA: JO3UMETP,
7.3.9 Kamepa BuibcoHa, sepHBI peakTop,
aToMHasi 6omba
[Tpaktuyeckue pabotsl. Mccnenoanue
7.3.10 TPEKOB JaCTHUIL (o TOTOBBIM
dororpadusm)
OJIEMEHTBI ACTPOOU3NKIN
Bun 3B&3qHoro nHeba. Co3Be3ausi, sipKue
8.1 3BE3 B, IUIAHETHI, 1504 BUIUMOE
JIBUJKEHUE

8.2

Conneunas cucrema. IlmaHeTsl 3eMHOI



I'pYIIIbI. IInaHEeTHI-THTaHTHI n ux
CIIYTHHKH, KapJIMKOBBIC IIJIaHCTHI.

Maunsblie Tea COTHEUHOU CUCTEMEI

8.3

8.4

Connne, dorochepa u  armocdepa.

CoHevyHast akTUBHOCTD

Ucrounuk sneprun CosiHIA U 3BE3NT

8.5

3BE3/1bI, X OCHOBHBIC XapaKTEPHCTUKU:
Macca, CBeTUMOCTb, PAJIyC, TEMIIEpaTypa,
HX B3alMOCBSI3b. Juarpamma
«CHEKTPAJIbHBIN KJIACC — CBETUMOCTHY.
3Bé31pI IIABHOM IIOCIIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTb» JUIS

3BE31 IJIaBHOU IIOCJICA0BATCIIBHOCTHU

8.6

8.7

#H##Par###BuyTpenHee crpoeHue 3BE3I.
CoBpeMeHHbIE IIPEICTABIICHUS 0
MIPOUCXOXKAEHUHA U 3Boimonu ConHIA U

3BE3. DTaIbl )KU3HA 3BE3]]

Mneunsiii Ilyte — Hama ['amakTuxa.
CrnupanbHas  crpykrypa ['amaktukw,
pacnpezeneHue 3BE3/, Tra3a M IbUIM.
ITonoxxenne u paBmwxenne ConHLA B
lamaktuke. Ilnockas u cdepudeckas

moAcucTeMsl I aTakTuKu

8.8

8.9

8.10

Twunel ranaktuk. PaguoramakTMKn H
KBazapbl. UEpHbIE HOBIPpHI B sAOpax

rajaKTHK

Bcenennas. Pacmmpenue BcenenHoil.
3akon XabO6ma. PasOeranue rajakTHK.
Bospact u paguyc Bcenennoiut, teopus
bosbmioro B3peiBa. Mogenb «ropsiueit

Bcenennoi». PenmnkToBoe n3nyyeHue
MacmrabHast  cTpykrypa BceneHnHoil.

MeraranakTuka. Hepewménnsie

po0OJIEMbl ACTPOHOMUH
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