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10 KJIACC

Pasznen 1. ®u3nka 1 MeTOAbI HAYYHOI'0 MIO3HAHMSA

@usuka — Hayka o mpupone. HayyHble METOABI NO3HAHUSA OKPYKAIOLIETO
mupa. PoJib 3kcriepumMenTa v TEOpUM B POLECCE TO3HAHUS IPUPOABI. DKCIIEPUMEHT
B (husuke.

MopenupoBanue (pu3MYeCKUx ABJICHHA U TpolueccoB. HayuyHble TrHUIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBHUS.

Ponp u mecro ¢usuku B (GOpMHUPOBAHMHU COBPEMEHHON HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele U IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JaT4YHKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBIKEHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBUKCHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepemerienue, CKOpoCTh (CpedHSs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHHUE MaTepuaJbHOW TOUYKH, UX MPOEKIUMHU HA OCH CUCTEMbl KOOPJHUHAT.
CioxxeHue nepemMenieHnil U CI0KEeHUE CKOPOCTEH.

PaBHOMepHOE W paBHOYCKOpEHHOE TMpsMOJMHEHHOe nuxkeHue. [paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUs, IyTHU U TEepeMelIeHUs
MaTepuagIbHON TOYKUA OT BPEMEHH.

CBobOoaHOE TajieHne. Y CKOpeHHue CBOOOHOTO TaCHHS.

Kpusonuneitnoe npmwkeHue. J[BrmkeHne MaTepruaibHON TOYKH IO OKPYKHOCTH
C TIOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs CKOPOCTb.
[Tepuon u yactora obOparnienus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHu4yeckre yCTPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KEHUE CHAPS0B, IEMHBIE U PEMEHHBIE MTepeIavn.

Jlemoncmpayuu

Monenb cucteMbl OTCYETA, WILTIOCTpAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBIKCHUSL.

[IpeoOpazoBaHye NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habnronenne nBwxkeHUs Tena, OpOIIEHHOTO IO yIJIOM K TOPU30HTY M
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaJeHUs.

Hanpagnenue ckopocTu Ipu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne HEPAaBHOMEPHOTO ABUIKECHHS C LIEJIbIO OMPEIEICHUS] MTHOBEHHOMN
CKOpPOCTH.

HccnegoBanue COOTHOLICHUSI MEXAY IYyTAMHU, MPOWIECHHBIMHA TEIOM 3a
MOCJICIOBATENBHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JIBUYKEHUH C HAYAIBHOU CKOPOCTBHIO, PABHOW HYJIIO.

N3ydenune ABUKEHHUS IIAPUKA B BA3KOM KUAKOCTH.

N3yueHne nBUXKeHUS TeJla, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[IpuHuun  otHocurenbHOCTH  [anmunes. lIlepBwii  3akoH  Hbrotona.
HNuepuuanbHpie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3uiiuu cui. Bropoii 3akon HerotoHa ajist
MaTepUAIbHOW TOUYKH. Tperuit 3akoH HproTOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumina Tsokectu. llepBas kocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXEHUs U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpOTUBIICHUS NPU ABUKECHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTymarenbHOE U BpalaTeabHOE IBIKEHIE a0COIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECHUS TBEPAOIO TEIA.

TexHUueckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOIAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHHE UHEPLIUU.

CpaBHeHUE Macc B3aUMOJAECHCTBYIOIIMNX TEI.

Bropoii 3akon HeroToHa.

N3smepenne cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jehopmaluu.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHEHUE CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUS TBEPAOTO TeJa. Buibl paBHOBECHS.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie padbonvl

N3yuenune aBuxeHus: Opycka 1no HakJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pe3nHOBOM 00pasiie, OT uX JAehOpMaIIHH.

HUccnegoBanue ycinoBHil paBHOBECUS TBEPAOTO TeENa, HMEIOLIETO OCh
BpalICHUA.

Tema 3. 3akonvl coxpanenusn é mMmexanuke

Nmnynbc mMarepualibHOM TOYKM (Te€na), CUCTEMbl MATEpHUAIbHBIX TOYEK.
NmMmnynbe cuiibl U1 U3MEHEHUE HUMITyJIbca Tela. 3aKOH COXPaHEHUs HMIYJIbCa.
PeaktuBHOE NBUXKEHUE.

PabGora cribl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualbHOW TOYKU. Teopema 00 H3MEHEHUH
KUHETHUYECKOU SHEPTHH.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
nedhopMHUpPOBaHHOM NPy KUHBL. [loTeHIMaIbHAS SHEPTHS TeJa BOJIN3H MOBEPXHOCTH
3emun.

[loTeHIManbHble WM HENOTCHUUAJIbHBIE  CHJIBI. CBsi3b  paboOTHI
HETIOTEHIUAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEIl. 3aKOH
COXPaHEHHS] MEXaHUYECKOU IHEPIUN.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4Yeckre yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOMED,
MPYKUHHBIN TUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBUXEHUE.

[lepexoa NOTeHIIMATILHON YHEPTUU B KUHETHYECKYIO U 0OOPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmuusie padbonul

N3ydenune abCONIOTHO HEYNPYroro yjapa C MOMOIINBI JIBYX OJMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHUEM MEXAHMUYECKOW HHEPruu
TeJla Ha IPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Pa3znen 3. MoJsiekyasipHas pu3uka 4 TEPMOAUHAMUKA

Tema 1. Ocnoébt MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJI0KEHUSI MOJIEKYJISIPHO-KMHETUUYECKOM TEOPUU M UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxenue. Juddysus. Xapakrep IBHXKEHHS U
B3aHMOJICMCTBUSL YaCTUI] BElIECTBA. MoJaenu CTPOEHUs Ta30B, XUJIKOCTEU H
TBEPJIBIX TET U OOBSICHEHWE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mognens  wupeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KHHETHYECKOW TEOPHH HACAIbHOTO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpeHEW KWHETUYECKOM SHEPIHM TEIUIOBOIO JBMXKEHHS dactul rasa. [llkama
temneparyp KensBuna. ['a30Bbie 3akOHBI. YpaBHeHUEe MenaeneeBa—Kianeiipona.
3akon JlanbToHa. M3omponiecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H3OMPOLECCOB. H30TEPMA, H30X0pa,
n3o0bapa.

TexHu4yeckre yCTpPOICTBA U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OoapoMerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeElIeCcTBa, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COCTUHEHUIA.

OmnbIThl 10 U PY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mopaens onbita LTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, HIUTICTpUpYOIIas MPUpoay JAaBICHHUS ra3a Ha CTEHKU COCYa.

OnbITel, WUIIOCTPUPYIOIIUE YPAaBHEHHUE COCTOSHMS HWICAIBHOIO rasa,
U30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenue Macchl BO3yXa B KJIACCHOW KOMHAT€ HAa OCHOBE HM3MEPEHHUI
00BbEMa KOMHATBHI, IaBJICHUS U TEMIIEPATypPhl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIy TapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMmoanHamuueckass cucrema. BHYTpeHHsIsI HEpPruss TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHeHnus. KonuuecTBo TeroTel U padota. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Ta3a.  Buael  Temionepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsl TEIIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTHI NpH TEIIONEpEaye.

[Tonsitue 006 aamabatHoM mporecce. llepBhIii 3aKOH TEPMOJAMHAMUKHU.
[IpuMeHeHre mepBOTO 3aKOHA TEPMOJMHAMMKHU K H3ompoiieccam. ['paduyeckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMocTh POIECCOB B MPUPO/IC.

TernoBble  mamuHbl.  [IpuHOUNBI ~ AEHCTBHS ~ TEIUIOBBIX  MAllWH.
[IpeoOpazoBanusi >HEpruM B TEIUIOBBHIX MamuHaX. KoadduimeHnt mnoiae3Horo
nerictBua TtemoBoil mamwuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMbl TEIIOIHEPTETUKH.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUI[UOHED.

Jlemoncmpayuu

N3meHenue BHYTpEeHHEH HSHEPrud Tella IMPU COBEPIICHUH PAaOOTHI: BBUIET
npoOku u3 OYyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3JyxXa, HarpeBaHue sdupa B
JaTyHHOU TPyOKe MyTEM TpeHHUs (BUACOICMOHCTPALINS).

N3MeHeHne BHyTpeHHEN dHEepruu (TeMIiepatyphl) Tela Mpu TeIrionepeaaye.

OmnbIT M0 aaabaTHOMY PACIIMPEHUIO BO3/AyXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecammnivie cocmosanus eéeuyecmea. Dazoevie nepexoovl

[Tapoo6pa3oBanue u konaencauus. Mcnapenue u kurnenue. AOGCOTIOTHAS U
OTHOCHUTENIbHASL BJIXHOCTh Bo3Ayxa. HackimeHHbI mnap. YjenbHas TeruioTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT TaBJICHUSI.

Tépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHA30TPONHS CBOMCTB
kpuctayioB. Kuakue kpucraiuibl. CoBpemeHHblE Marepuaibl. [lnaBienuwe u
KpUCTau3aius. Y aenbHas Teriora miasienus. Cyonumarius.

YpaBHeHUE TEIJIOBOTO OanaHca.

TexHu4yeckre yCTpPOMCTBAa W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJYyUYEHUS] COBPEMEHHBIX MaTEpPUaIOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu noHM>KEHHOM JTaBJICHUMU.

Crioco0Obl U3MEpEHUs BIaKHOCTH.

HaGnronenue HarpeBanust  MiiaBjieHUs] KPUCTAJUIMUECKOTO BEIIECTBA.

JIleMOHCTpalus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padonul

N3mepenne OTHOCUTENBRHOW BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoguHAMMKA
Tema 1. Inekmpocmamuxa
DnekTpu3anus Ten. JNeKTpUIeCcKuil 3apsa. JIBa BU1a 3JEKTPUUIECKUX 3apSI0B.
[IpoBOIHMKHM,  AMDJIEKTPUKM W IOJYNPOBOJHHUKH. 3aKOH  COXpaHEHUs
AJIIEKTPUYECKOTO 3apsia.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TouedyHsli 31€KTpUUECKUI 3aps.
Onektpuueckoe mnone. Hanpspk€HHOCTh  dnekTpuueckoro  moisd.  [IpuHnumn



CYIIEPIO3ULIMN DJNEKTPUUECKUX MOoJieH. JIMHUM HanpssKEHHOCTU DJIEKTPUYECKOTO
HOJISL.

PaboTa cun anexktpocratudeckoro nojs. [lorennuan. PasHoCTh MOTEHITHAIOB.
[IpOBOIHUKM M JUABJIEKTPUKU B BJIEKTPOCTATUYECKOM IMoJie. JludyiexTpruueckas
POHUIIAEMOCTb.

DnekTpoéMKOCTh. KongeHncarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOro KOHAEHCaTopa.

TexHu4yeckre YCTpOMCTBA M INPAKTUYECKOE IPHUMEHEHHUE: DIIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3allliTa, 3a3€MJICHHE DJIEKTPONpHUOOpOB,
KOHJICHCATOpP, KOIMPOBAJIbHBIN allapar, CTPYUHBIN IIPUHTED.

Llemoncmpayuu

Y CTpOUCTBO ¥ MPUHIMIT IEUCTBUS 3JIEKTPOMETPA.

B3aumopericTBre HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSAKEHHBIX TEL.

[IpOBOAHUKH B DJIEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3AIIUTA.

JIMDIEKTPUKH B 3JEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIOMIAau
IJIACTHH, PACCTOSHUSA MEXKAY HUMU U TUIEKTPUUECKOW IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Hctounuku Toka. Cuia Toka. [IocTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma 17151 yyacTKa LEenH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEIbHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBaTenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE IIPOBOJHUKOB.

PaGota nanexktpuueckoro Toka. 3akoH JDxoyns—Jlennma. MomHoOCTh
AIEKTPUYECKOrO TOKA.

DNEeKTpOABMKYIIAs CUja M BHYTPEHHEE CONPOTUBIIEHHWE HCTOYHHMKA TOKA.
3akoH Oma 11 MOJHOM (3aMKHYTOM) 35ekTprudeckoi uenu. KopoTkoe 3aMbIkaHueE.

DJIEKTpOHHAas  MPOBOAMUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeEMIIEpaTypbl. CBEPXIPOBOAUMOCTD.

DIIEKTPUYECKHAN TOK B BaKyyMme. CBOWMCTBA DIEKTPOHHBIX ITYYKOB.

[TonynpoBoIHUKH. CobcTBeHHas 51 IIpUMeECHAast IIPOBOAUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-nepexoja. [1oaynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  AJIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.



DIJIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [Inazma.

TexHuuecKkrue yCTpPOMCTBAa M NPAKTUYECKOE IPUMEHEHHUE: aMIEPMETP,
BOJILTMETP, PEOCTaT, HCTOYHHKM TOKa, OJJIEKTPOHArpeBaTesibHbIe MPHOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBII U0,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN 1HO/, ralbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKA U HAIIPSKEHUS.

3aBUCHUMOCTb COIIPOTUBIICHHS LWIMHAPUYECKUX MNPOBOJHUKOB OT [JIMHBI,
IUIOLIAAM MOMEPEYHOr0 CEUEHU U MaTepuana.

CMmeliaHHOe COeIMHEHHUE MPOBOIHUKOB.

[Ipssmoe wu3MepeHue JIEeKTpOABMKYIIEH cuibl. KopoTkoe 3amMblkaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAIIJIOB OT TEMIIEPATYPBHI.

[TpOBOIMMOCTB 3JIEKTPOIUTOB.

HckpoBoit paspsaa U IpOBOAMMOCTB BO3/1yXa.

OnHOCTOPOHHSIS NPOBOAMMOCTD THOAA.

Vuenuueckuii sxcnepumenm, 1ab6opamopusle padbonul

N3ydenne cMEemaHHOro COEIMHEHUS! PEUCTOPOB.

N3mepenne 3JIeKTpOABMKYILEH CHIIBI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue aiekTpoiunsa.

Me:xxnpeaMeTHbIe CBSI3H

N3yuenue xypca ¢usuku 6azoBoro ypoBHs B 10 kiacce ocyiecTBisercs ¢
y4€TOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTUKH,
Ouonoruu, XMMHUU, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nouwsimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUSA: SIBJICHUE, HAy4HbIA (akT, rumore3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopus, HaOMIOECHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHue CUCTEMBbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, rurnepOosna, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X MIPOEKIUH HA OCH KOOPIAUHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexannueckoe ABW)XKEHHE B KUBOH npupoje, nud@ysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUAbI TEILUIONEPEIAayu, TEMIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B )KUBOM MPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U Ta30B,



JJEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJUTHUYECKas  JUCCOLMALNS,
rajbBaHMKA.

l'eocpaghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JBHKEHUH C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JApPYyIHE), JBUraTelb BHYTPEHHETO
CropaHus, napoBas TypOuHa, OBITOBOM XOJOAUIBHUK, KOHAULIMOHED, TEXHOIOTUN
IIOJIyYEHHs] COBPEMEHHBIX MATEpHUAIOB, B TOM YKCIIE HAHOMATEPUAIOB, U
HaHOTEXHOJIOTMH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIPHOOpOB,
KCEPOKC, CTPYMHBIN IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuoOOpBHI,
3IEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

11 KIIACC

Paznen 4. JjaeKTpoauHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHI. B3aMOIENCTBUE MMOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUMHA. [[puHIMEI Cyneprno3uIny MarHUTHBIX MOJIEH.
Jluanm maramuTHOM wWHAyKUMH. KapThHa JIMHUKA MAarHUTHOW HWHAYKIHWMW TIOJIS
ITOCTOSIHHBIX MAarHUTOB.

MaruutHOe 1I0J€ NPOBOJHHMKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOTO TOJI JUIMHHOTO IPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpoOBOIHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYJIb U HapaBJICHUE.

Cuia Jlopenua, €€ Moysb U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOW YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuibl Jlopenia.

SIBneHne 3NEKTpOMAarHWTHOM HMHAYKIuU. [IOTOK BEkTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJBIKYINAA CWIa HWHAYKUUH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe nsnekTpudeckoe Moje. DIECKTPOABWKYILAS CHIa HUHAYKUUU B
IIPOBOJHMKE, IBMKYILEMCS IIOCTYNATENIBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIEHME CAMOMHIYKLIHH. OJIEKTPOABWXKYINAs CHJIA
CaMOUHIYKIINH.

DHeprust MarHUTHOTO TTOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHE: IIOCTOSIHHBIC
MAarHUThbl, 3JEKTPOMArHUTHI, SJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTHUL, NHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOT'O IIyYKa MArHUTHBIM OJIEM.

JIvHAM MHAYKIOUU MarHUTHOTO T1OJIA.

B3aumozericTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBiIeHME DIIEKTPOMATHUTHON UHAYKIIAHN.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJBWKYILEW CHIJIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne MarHuTHOIO 1OJIS KaTYIIKU ¢ TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sSBICHUS JIEKTPOMAarHUTHON MHIYKIIUH.

Pa3gen 5. Kosied0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KO1€0AHUSA

KonebGarenbnas  cucrema. CBoOOAHBIE  MEXaHHMYECKHE  KOJICOaHMS.
INapmonnyeckue konebanms. [lepumona, wyactora, amrumryaa u (asa KoseOaHUN.
[IpyxuHHBI MasATHUK. MareMaTU4eCKU MasATHUK. YPaBHEHUE TApMOHUYECKUX
kojebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIC KOJeOaHUS B
UJCAUTHPHOM KOJICOATEIIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHWYECKUMU U
DJIEKTPOMAarHUTHeIMH KoJjiebanusimu. @dopmyna Tomcona. 3akoH coXpaHEHUs
SHEPTUHU B UJICAJTLHOM KOJIe0ATEILHOM KOHTYPE.

[IpencraBienne o 3aTyxarolmux KojiebaHusX. BeIHYK/IeHHbIE MEXaHUYECKHE
konebanus. Pezonanc. BeiHyK/IeHHbIE SJIEKTPOMArHUTHBIEC KOJIEOAHMSI.

Ilepemennbiii TOoK. CUHyCOMAANbHBIM TEpPEMEHHBIM TOK. MOIIHOCTh
NEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CUJIbl TOKA U
HaIPsKECHHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE IEKTPUUYECKON
SHEPruu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE 3ANeKTpodHepruu. KynbTypa
UCIIOJIb30BaHUs 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuYeckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUUYECKHIA
3BOHOK, T€HEpaATOp NMEPEMEHHOTO TOKa, JTUHUU dJIEKTpoIiepeay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoOJeOATEIbHONW CHUCTEMBI (TPYKUHHBIA WA
MaTeMaTU4ECKU MasiTHHK).



Habnronenue 3aryxaromux KojieOaHUM.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Habmronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPsKEHUS] OT BPEMEHU) ISt
ANIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu MocCienOBATENIbHOM COEIMHEHHHM PE3UCTOpa, KATYyLIKU
UHIAYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUY NEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

HccnepoBanue 3aBUCMMOCTH NEPHOJA MaJbIX KOJIEOAaHUM Ipy3a HA HUTU OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenenoBanue NepeMEeHHOT0 TOKA B LIENH U3 ITOCJIEN0BATEIBHO COEUHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE G0JIHbL

Mexanuueckue BOJIHBL, yclnoBHs pacnpoctpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHuss M JMHA BOJHBL [lomepedHble W MPOMOJIBHBIE BOJIHBI.
Nurtepdepentus u audpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocTthb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3yYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BekropoB E, B, V B anekrpomarautHoi BoaHe. CBOMCTBa
3JIEKTPOMATHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, MOJsipu3anus, Iudpakuus,
uHTepdepeHuys. CKOpocTh 37E€KTPOMAarHUTHBIX BOJIH.

[lkana 35eKTpOMarHUTHBIX BOJH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIIBI paguoCBsA3H U TeNneBUaeHUs. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPY KaIOIIeH Cpeibl.

TexHuyeckre yCTpPOMCTBA M IMPAKTUUYECKOE INPUMEHEHUE: MY3bIKaJIbHBIE
UHCTPYMEHTBI, YJIbTPAa3BYKOBas [MAarHOCTHKAa B TEXHHMKE M MEIUIIMHE, pajaap,
panuonpuEMHUK, TEIEBU30p, aHTeHHa, Tesiepon, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpPaHEHUE MONEPEUHBIX U MPOAOIbHBIX BOJH.

Kone6momeecs Teno kak UCTOYHUK 3BYKa.

HabGnronenue orpakeHus: U NpeaOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepepeHunn u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGntonenue cBsI3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOW U
4acTOTOM KoJeOaHU.



HccnenoBanue CBOKMCTB JIEKTPOMATHUTHBIX BOJIH: OTPAXXEHUE, TPEITOMIICHUE,
noJsipu3anys, 1udpaxuus, THTepGepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsMonuHeliHOE pacnpoCTpaHEHUE CBETa B
OIHOPOIHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpaxxeHue cBera. 3akoHbI OTpaxkeHus cBeta. [locTpoeHne n3zoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN TTOKa3aTehb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbli yroa MNOJHOIO
BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. Lser.

Cobwuparornirie 1 paccenBaromuye JuH3bl. ToHKas TrH3a. DOKYCHOE PACCTOSIHUE
U ONTHYECKas CUiIa TOHKOW JUH3HL. [locTpoeHune n3o0pakeHnit B COOMPAIOIINX U
paccenBaronX JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wurepdepenuusi cBera. KorepeHTHble HCTOYHUKH.
VYcaoBuss HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEHITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. JludpakiuoHHas pemérka. YCJIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMYMOB TIpH TAJCHHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(PPAKIHOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapaT, NPOEKIMOHHBINA amnmapar, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHEHOE pPacIpOCTPaHEHUE, OTPAXKEHHE U IIPEIOMJICHHE CBETA.
OnTtuyeckue NpudOpHI.

[TonmHO€ BHYyTpeHHEE oTpakeHue. Moiesnb CBETOBOA.

HccnenoBanue cBOMCTB N300pakeHUM B JTMH3AX.

Mopenu MUKpOCKoOMa, TEIECKOIA.

Habmronenue narepdepeHum cBera.

Habmronenune nudpakiuu ceera.

Habmronenue aucnepcuu cBera.

[TomyyeHnne cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Tomyuenue cnekTpa ¢ MOMOINIBI0 TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3Mepenue nokasarenst NpeoMIICHUS CTEKIIA.



UccnenoBanne cCBONCTB M300paKeHUN B JTMH3aX.
Habnronenune aucnepcuu ceera.

Paznen 6. OcHOBBI CIENUAIBHON TEOPHUH OTHOCUTEIHLHOCTH
I'paHunIBl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH. [[oCTymaTs! crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBETAa B BAaKyyMe,
MPUHIUIT OTHOCUTEIBHOCTH DUHINTEHHA.
OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b MaccChl C SHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOSI.

Pasznen 7. KanToBast pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €T0 YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.

OtkpsiTue u uccnenoBanue porodddexra. Onbithl A. I'. CToseToBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmTelHa 11 Porodddexra. «KpacHas rpanuiar
dboToaddekra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE JICUCTBHUE CBETA.

TexHu4yeckre yCTPOMCTBA M MPAKTHUUECKOE MpUMEHEHUue: (OTOIIEMEHT,
(dboTOMaTUHK, COTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

dotor(pdekT Ha YyCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHET0 (poToaddekra.

Cseroauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO o -HaCTHIL.
[Lmanerapnas moxaens aroma. Iloctynmatel bopa. M3nmyuenue wu mormonieHue
(GOTOHOB TpU TEpexoAe aroMa C OAHOTO YPOBHS JHEPIMHM HA JApYyro. Buabl
criekTpoB. CIIEKTp YPOBHEU SHEPrUU aToMa BOJIOPO/IA.

BosnnoBeie cBoiicTBa uactuil. Bonnsl e bpoitns. KopmyckynsipHO-BOJIHOBO#M
JyaJn3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyUYCHHUE.

TexHu4yeckre yCTpOMCTBA M IPAKTUYECKOE ITPUMEHEHME: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu



Mognens onbita Pezepdopaa.

Omnpenenenre JUIMHBI BOJIHBI Ja3epa.

HaGnronenune nmuHeYaThIX CIIEKTPOB U3ITYUCHHS.

Jlazep.

Yuenuueckuii sxkcnepumenm, 1abopamopusie padbomul

HabGnronenue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe aopo

DKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJOXKHOCTh CTPOCHUS sAnpa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdop/a 1o onpeesaeHuIo coctaBa paguoakTUBHOTO
u3nydenus.  CpoiictBa  anbpa-, Oera-, ramMma-uzinyudeHus.  BiuusHue
PaIMOAKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpblTUe  TpoTOHA W HeWTpoHa. HykioHHas  Mojens  siapa
I'eitzen6epra—lBanenko. 3apsia saapa. MaccoBoe uucio siapa. M30Tomsl.

Anbda-pacnan. DNEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIy4eHue. 3aKOH PaJuoaKkTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cumbl. JledexT maccl siapa.

S nepHble peakuuu. Jlenenue u CUHTE3 sIEP.

Anepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJOTHUECKUE ACTIEKThI SIAEPHON SJHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

MeTobl HAOJIFOACHHS U PETUCTPALIN 3JIEMEHTAPHBIX YaCTHUII.

dyHaaMeHTaIbHbIe B3auMOJeHCTBUA. EQMHCTBO u3nueckoii KapTUHBI MUpA.

TexHuyeckre ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHUE: T03UMETP, Kamepa
Buiibcona, simepHblii peakTop, aToMHas boMoa.

Jlemoncmpayuu

CU€TUrK MOHUBHUPYIOIINX YACTHII.

Vyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HccnenoBanne TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

DTanbl pa3BUTHs acTpoHOMUU. [TpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bupa 3Bé3gnoro Heba. Co3Be3qusi, sSipKU€ 3BE3MBI, IUIAHETHI, UX BUAUMOE
JIBIDKCHHE.

ConHeuHas cucTeMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajdbHbIA Kjlacc —
CBETUMOCTB». 3BE3/Ibl TIJIABHOM IIOCJIEAOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW MOCJENA0BaTEIbHOCTU. BHYyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKACHUU U 3BoMonnu CoyHIA U
3BE3/1. DTaIbl )KU3HU 3BE3].

Muneunsiii Ilyte — Hama I'amaktuka. Ilomoxenue u aBwxkeHue CoiHIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktvky v kBazapbl. YEpHbBIE ABIPHI B sSapax
rajakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopus bonpmoro B3psiBa. PEnukToBOE M3IydYEeHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabooenus

Habntonenuss HeBOOPYXEHHBIM TJ1a30M C HMCHOJIb30BAHUEM KOMIIBIOTEPHBIX
TPWIOKEHUHN I ONPENeTICHUS TTOJI0OXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3usi CEeBEpHOIO MOMyIIapHsl U IPKUE 3BE3bI.

Habmronenus B reneckon Jlynsl, mianet, Mieunoro I1yTu.

O0o01maromiee NOBTOPEHUE

Ponp Qusuku © acTpoHOMHUH B HIKOHOMUYECKOM, TEXHOJOTHMYECKOMH,
COIMAJIBHON M ATUYECKOM chepax JAEsITeIbHOCTH YeTIOBEKa, POJIh U MECTO (PU3UKH U
ACTPOHOMHUU B COBPEMEHHOM HAyYHON KapTUHE MUPA, pOib (PU3NIECKON Teopun B
dbopMHUpOBaHUY MPECTABICHUHN 0 (PU3UUECKON KapTUHE MHUpa, MECTO (pU3ndecKoi
KapTUHBl MHpa B OOIIEM psly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJCTABIEHUN O MPUPOJIE.

MexknpeaMeTHblie CBSI3H

N3yuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMH MaTE€MaTHKH,
OHOJI0TUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHUE, HAay4HbIA (akT, rumore3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOEHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHUCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI M MX MPOCKIHUH HA OCH KOOPIWHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOA00US TPEYrOJHHUKOB,
ornpe/eeHle MIONIAN IIOCKUX PUryp u 00bEMa Tell.

buonocus: >nexTpudeckue SBICHUS B KUBOW MpHUPOJE, KoyieOaTelbHbIC
JBWKEHHUSI B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, NECUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJNIMUECKasi CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00Pa30BAHMS KPUCTAIIIMYECKON PEIIETKY, CIEKTPATbHBINA aHATIU3.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKU MATrHUTHBIX — PY/I,
(doTochEMKa 3eMHOI MOBEPXHOCTH, MPECKA3aHNE 3eMIICTPACEHUH.

Texnonocus: NWHUM HSJEKTpoNEepenady, TIECHEPATOp NEPEMEHHOIO0 TOKa,
AJICKTPOJIBUTaTENb, WHAYKIMOHHAS I€4Yb, pajap, PaAUONPUEMHHK, TEIECBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OMNTHKA,
coJIHEeYHas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHUA

OcBoenne ydeOHOTO Tpenmera «®Du3nMKa» Ha YPOBHE CpPEIHEr0 OOIIETo
obpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECIICUHTH JOCTHKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBLIE PE3YJbTATHI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHS yueOHOTro mpenaMera «Du3nukay JOHKHBI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
chOopMHUpPOBAHHOW BHYTPEHHEH TMO3WIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA IEITEIBHOCTH B IPOLECCE pealln3allii OCHOBHBIX HaIlPaBJIICHUU
BOCIIUTATEJIbHOMN JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTH TPAKJTAHCKOM MO3UIIMH 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJ€HAa POCCUNUCKOro OOIIEeCTBa;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHHCTHYECKHX U
JIEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTbH B MHTEpPECAX I'PaKIaHCKOIO
oO11ecTBa, y4acTBOBaTh B CAMOYTPaBICHUH B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHUE B3aUMOJECHCTBOBATH C COLUUAIIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKOU NEATENBHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUHUCKON TPAXKTAHCKON HICHTUYHOCTH, TATPHOTHU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKCHUSIM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCJIC B
NESITEIIbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3¢TETHY€CKOT0 BOCITUTAHMS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIFOUAs 3CTETUKY HAYYHOT'O TBOPUECTRA,
pUCYIIETo GU3NIECKON HAyKe;



5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpPEC K pa3inuHbIM cdepaM MpoPecCUOHATBHOU JEATEIbHOCTH, B TOM
YHCJIC CBS3aHHBIM C (PM3UKOM M TEXHUKOW, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CITIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
bU3UKHN Ha TPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rH4YecKOr0 BOCITUTAHUSI:

c(OpPMHUPOBAHHOCTh JKOJIOTHUECKOW KYJIbTYPhI, OCO3HaHUE TJI00aTBHOTO
XapakTepa SKOJOTUYECKUX MPOOIeMm;

IUIAHUPOBAHUE U OCYIIECTBIEHUE JIEUCTBUU B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHUSA LEeJIed YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;

paclIMpeHre OIbITa AEATEIBHOCTA 3KOJIOTUYECKOM HAIMPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) IEHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (U3UUECKON HAYKH;

OCO3HAaHME LEHHOCTH HAYYHOU JEATEIBbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4YeHUS (PUBUKHU OCYIIECTBIISITh MPOSKTHYIO U UCCIE0BATEIIbCKYIO €SI TEIbHOCTh
WHJVBHUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIC YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS
ba3oBble Jiornueckue aeicTBUA:
CaMOCTOSITeTbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
paccmarpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEIU JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUH HX
JIOCTYDKCHHUS
BBISIBISITh  3AaKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPHUBAECMBIX
(UBUYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4E€TOM aHajdu3a WMEIOITUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH MOCJICICTBUM JIESITEIbHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCIOBUSAX PEaIbHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIILICHUE TPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaeaoBarTebCcKkue AeiiCTBHA.
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU TOHATHUSIMHU W METOJAAMH
bu3uYeCKOl HAYKH;



BJIAJICTh HABBIKAMHU yUE€OHO-HCCIICOBATEIIBCKON M MPOCKTHOM NEITeIbHOCTH
B o0nactu (pu3uKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB pelieHusl 3ajad (U3UIECKOTO COJACPKAHUS, MPUMEHEHUIO Pa3INYHBIX
METOJIOB ITO3HAHUS;

BJIAJCTh BHJAMH JCATEIBHOCTH IO IIOJYYCHUIO HOBOTO 3HAHUS, €0
WHTEPIPETAlUNA, TPEOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX yUeOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPU CO3IaHUH YICOHBIX TIPOEKTOB B 001acT (PU3UKH;

BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PeIeHus, HAXOUTh apTyMEHTHI JJIsI I0Ka3aTeIhCTBA CBOMX
YTBEP)KICHUM, 3a]1aBaTh MMapaMeTPhl U KPUTCPUHU PEIIICHHUS,

aHATM3UPOBATh TIOJIYYCHHBIC B XOJ€ pEIICHHWS 3aJadyd  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpMyIHpOBaTh COOCTBEHHBIC 3aJauyd B 00pa3oBaTeIHHOU
JESATETHHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3NUKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (u3MKe B MPAKTUYECKYIO 00JaCTh
KHU3HEACSITCITLHOCTH;

yMETh HHTETPUPOBATh 3HAHUSA U3 Pa3HBIX PEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pabora c nndopmanmueii:

BJIQJICTh HABBIKAMH TOJIYYCHUS WH(POPMAIUU (PU3NISCKOTO COJCPIKAHHS U3
WUCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSATEIBLHO OCYIICCTBIATh IIOWCK, aHaJM3,
CHUCTEMATHU3AIMI0 W WHTEPIPETAli0 WH(OpMAIMU pa3IWYHBIX BUIAOB U (GopM
IIPE/ICTAaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

UCTIONB30BaTh  CpeACTBa  MHQPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/1a4 ¢ cOOJII0eHUEM TPeOOBaHUM S3PrOHOMUKH, TEXHUKH O€30MIaCHOCTH, TUTUEHBI,
pecypcocOepekeHus, MPaBOBBIX W ATUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (DPU3MUECKOTO COJEpKaHus B pasIudHbIX (opmarax c
y4€éTOM Ha3HAYCHUS WH(POPMAIIUU | TIEJICBOW ayIUTOPHH, BEIOMpAst ONITUMAILHYIO
(dbopMy TIpeICTaBICHUS U BU3yaJIH3aIIH.

KoMMyHHKATHBHBIE YHHBeEpPCAJbHbIE YUeOHbIE NelCTBHS:
OCYIIECTBIIATH 00IIeHNE HA YpOKax (GU3UKH U BO BHEYPOUHOU JEATEITHHOCTH,
pacmo3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalldd ©  CMSTYaTh
KOH(DIUKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOUYKY 3PE€HHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEICTB;

IMOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBHAYaJIbHOU
paboTHI;

BBHIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUN € Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXJIOT0 YJICHA KOJIJIEKTUBA;

IMPUHUMATh LEJIM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBaTH W
KOOPJIMHUPOBATh JIEUCTBUS 10 €€ JOCTHKECHHUIO: COCTABJISITH IUUIaH JCHCTBUH,
pacrpenensaTh pojid ¢ Y4ETOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa M KAXJOT0 YYaCTHUKA KOMaH bl B OOIIIHIA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

[peJyaraTb HOBBIE MPOEKTHI, OLEHHMBATh WAECU C IO3ULUUMHA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IUYHBIX
CUTYaIHsIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHNE, OBITh HHAIIMATHBHBIM.

PerynsiTuBHbBIE YHHBeEpPCAJbHbIE YUeOHbIE TeiCTBHSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBISATh MO3HABATEIBHYIO ACSITEIBHOCTh B 00JIACTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
coOCTBEHHBIE 3a/1a4U;

CaMOCTOSATEIILHO COCTABJIATh IIAH PEIICHHS PacUYCTHBIX W KadeCTBEHHBIX
3aJ1a4, TUTaH BBITOJTHEHUS MTPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMOYTCHU;

JaBaTh OIICHKY HOBBIM CUTYAIlUsIM;

pacHIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

crocoO0CcTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMU B 00JIaCTH
(U3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B JICSTEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BJIAJ€Th  HABBIKAMM  TO3HABATENBHOM  pediieKCHMH  KaKk  OCO3HAHUS
COBEpILIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX IMPOILIECCOB, HX PE3YJbTaTOB U
OCHOBAaHUIA;

UCIIOJIb30BaTh MPUEMBI peIIeKCHH IS OLICHKU CUTYaIliH, BEIOOpa BEPHOTO
peIIeHUS;



yMETh OILIEHWBAaTh PHUCKH W CBOCBPEMEHHO NPHUHHUMATH PEIICHUS M0 UX
CHIKEHUIO;

OPUHUMATh MOTUBBI M apryMEHThl JPYrHMX IpU aHalu3e pe3yJbTaToB
TesITeTbHOCTH;

PUHUMATH ceOs, MOHMMAst CBOM HEIOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTHX TpU aHalu3e pe3yJbTaToB
JeSITeNbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIUOKH.

B nporecce nocTrkeHNs TMYHOCTHBIX PE3YIHTATOB OCBOSHUS MPOTPaMMBI 10
busnke g YypOBHS cpeaHero ooOmero o0pa3oBaHUS Yy  00yYaroluxcs
COBEpPIIICHCTBYETCS HMOLIMOHAIIbHBIH WHTEIJICKT, IpeanoararoIni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOUIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHUE, BUJCTh HAINPABIICHUS Pa3BUTH COOCTBEHHOM AMOIMOHANBHOM cdephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATDH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
HMOIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOYAIONIEH CTpeMIICHHE K TOCTHKECHUIO LENU U
yCIexy, ONTUMHU3M, HHHUIIMATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOXHOCTEH;

IMIATHUH, BKIIOYAIOIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE
ApyTuX, YYWUTBIBaTh €ro NpU OCYIIECTBICHWH OOIICHUS, CHOCOOHOCTh K
COUYYBCTBHIO M COMIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, MPOSIBIISITh UHTEPEC U pa3peniaTb KOHPIUKTHI.

IHPEIMETHBIE PE3YJIBTATHBI

K kxonity o6yuenus B 10 kjacce mpemMeTHbIE pe3yJIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTMH, B IPAKTUYECKOU IEATEIbHOCTH JIOIEU;

YUUTHIBATh TPAHUIBI TPUMEHEHUS M3YyUYEHHBIX (U3HYECKUX MOJIeNeH:
MaTepHalibHasi TOUKa, MHEpLUUaIbHas cUcTeMa OTCU€Ta, abCOMIOTHO TBEPIOE TEIIO,
WJICATIBHBIN Ta3, MOJEIIH CTPOCHHUS Ta30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PeIIeHUH (PU3NYECKUX 3a]1a4;

pacno3HaBaTh (PU3NUYECKUE SIBJICHUS (MPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPHH CTPOCHUS BEIIECTBA U



AJEKTPOAUHAMUKY: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOIMHENHOE JBUKEHHUE,
CBOOOJHOE TAJieHUE TEJl, IBIKCHUE IO OKPY)KHOCTH, WHEPIUS, B3aUMOCHCTBUE
ten, auddy3us, OpOyHOBCKOE JBHKEHHE, CTPOCHUE KUIKOCTEH M TBEPABIX TeE,
U3MEHEeHHEe O0BEMA TeJI MPU HarpeBaHUU (OXJIAKICHHWH), TEIUIOBOEC paBHOBECHE,
UCIIapeHUe, KOHJEHCAIMs, IUJIaBJIICHUE, KPUCTAIIM3AIUs, KUIICHUE, BIIa)KHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUS Tra3a MPU €r0 HarpeBaHUM B 3aKPBITOM COCYIE,
CBSI3b MEXJYy MapaMeTpaMH COCTOSIHUS Ta3a B M30IpoIlieccax, AJIEKTpU3alus Tell,
B3aUMO/ICVCTBUE 3aPSI0B;

OTHUCHIBATh MEXaHWYECKOE JBUKEHUE, HMCIOJIb3ysl (PU3MUECKHE BEIUYUHBI:
KOOpJAWHATa, MyTh, MEpPEMEIIeHrne, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYEeCKasi SHEPrus, MOTECHIUAIbHAS HYHEPIusi, MEXaHU4YecKas
paboTta, MexXaHWYECKas MOIIHOCTh;, IIPH ONHUCAHWHM TPABHUIBLHO TPAKTOBAThH
(GUBUYECKUM CMBICT HCHOJIb3yEMbIX BEIUMYMH, MX OOO3HAUCHHS W E€IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUUHY C JAPYTUMU
BEJIMYMHAMM;

ONUCHIBATh M3YYEHHBIC TEIJIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WYSCKUE BCIMYMHBI: JaBJICHHE Tas3a, TeMIepaTypa, CpeaHss
KMHETUYECKAsT PHEPIrusl XaOTUUECKOIO JIBUKCHHS MOJIEKYJI, CpEIHEKBaApaTHYHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHSsSI JHEprus, pabora rasa,
KO3(D(PUIIUEHT TMOJEe3HOr0 JACHCTBUSI TEIUIOBOTO JBUTATENs; NpPU ONHCAaHUU
MPaBWIBHO TPAKTOBAaTh (U3MYECKUI CMBICT HCIOJIB3YEMBIX BEIWYWH, WX
0003HAYCHUS © CAWHHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINEC JaHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMHU BEJIMUUHAM;

OTHUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKHE
siBJI€HUSL (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BEITUYUHBIL: JICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE T0JI€, HAMPSHKEHHOCTD T0JIs, MOTEHIIUAN, Pa3HOCTh MOTEHIUAJIOB;
Py ONHCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (U3UYCCKHH CMBICT HCIIOJIb3YEMbIX
BEJIMYMH, UX OO0O3HAYEHUs] M EIUHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMUYUHY C IPYTUMHU BETMYNHAMU;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHI U SBIICHUS, WCIIONB3YS (U3HUECKHE
3aKOHBI U MPUHITUIIBL: 3aKOH BceMupHoro TaroteHus, |, 11 u Il 3akonsr HeroToHA,
3aKOH COXPAaHEHUS MEXAHUYECKOW OJHEPruu, 3aKOH COXPaHCHUS HWMITYJIbCa,
NPUHIIUAIN CYNEPINO3UIIMA CWJI, TPUHIIUIT PABHOMPABUS HHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEJHEN KUHETUYECKOW HEPrUuM TEIIOBOTO JABUKEHUS MOJIEKYII C
a0COJIOTHON TeMIepaTypou, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiia, 3akoH KyioHa, mpu 5TOM pasinyarh CIOBECHYIO
GbopMyJIMPOBKY 3aKOHa, €r0 MaTeMaTHYECKOE BBIPAXKEHHUE W YCIOBUS (TPaHULIBI,
00J1aCTH) NPUMEHUMOCTH;



0O0BSACHATH OCHOBHBIE IPUHIIUIIBI ACUCTBUS MAIIMH, TIPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3auyarh yCJIOBHS MX O€30MaCHOr0 MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HU;

BBITIOJIHATD JKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (DU3MYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX HW3MEpPEHUU, MPU 3TOM
dbopmynupoBaTh NpodiaemMy/3a1ady U TUIOTE3y YueOHOIr0 SKCIIEPUMEHTA, COOUpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (OPMYIIUPOBATH
BBIBO/IbI;

OCYUIECTBJISATH MPSIMbIE U KOCBEHHbIE U3MEPEHUSI (U3MUECKUX BEITUYHUH, MIPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsT W HUCIOJIb30BaTh W3BECTHbBIE
METObI OLICHKH MOIPEIIHOCTEN U3MEPEHUM;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (U3NYECKUMH  BEIUYHMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHUH, NPU 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(buKCHpOBaTH PE3YNbTATHI MOJIYYCHHOW 3aBUCUMOCTH (PU3MUYECKUX BEITMYUH B BUJIE
Ta0JIMIl U TPaQUKOB, A€JIaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEAOBAHMS;

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOTo SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W IPOEKTHOM
NESTEIHLHOCTH C MCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIaOOPAaTOPHOIO
000py0BaHUS,

pemiatb pacy€THblE 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIO,
UCTIONB3Ys (PU3HUECKUEe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a7auu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3UUYECKHE BEIMYMHBI U (POPMYIIHI,
HeoOXonuMble NJisi €€ pellieHHs, TPOBOJUTh PAaCUEThl U OILEHUBATH PEATbHOCTH
NOJIYYEHHOT'0 3HAYEeHUS (PU3HUECKOW BEJIMYUHBI;

pelaTh KaYeCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LENOYKY PACCYXKIEHUI C OMOpPOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnuecKkue IBICHUS;

UCII0JIb30BATh MTPH PEIICHUN YYEOHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U MPEICTABICHUS
y4eOHOW ¥ Hay4HO-TIOMYJApHOW WHGOpPMAIUHU, TMOJYYSHHONH W3 pa3IMYHbIX
UCTOYHHKOB, KPUTUYECKH aHAJTU3UPOBATH MOJIy4aeMyt0 HH(POPMAIHUIO;

MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, 00bSICHEHHE ITPOLIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHI;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM KU3HU AJIs
obOecrieueHusi 0€30MACHOCTH TPH OOpaIlleHUH € MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, NIl COXPAHEHUS 30POBbSI U COOJIO/IEHUS HOPM JKOJOTUYECKOTO
IIOBEJICHUS B OKPYKAIOUIEH Cpee;



paboTaTh B TpyHme C BHIMOJHEHUEM pa3IMYHBIX COIMATIBHBIX PpOJIEH,
IUTAHUPOBATh PadOTy TPYIIBI, PaAlMOHAIBHO PACHPENCNiTh OOS3aHHOCTH U
IJIAHUPOBAThH JCSATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI.

K koniry o6yuenus B 11 kiacce npeaMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

JEMOHCTPUPOBAThL HAa MpUMEpax poiib U MecTo (GU3NKUA B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPaA, B PAa3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B TMPAKTUYECKOW NEATEIBHOCTH JIIOAEH, LEJOCTHOCTh U EOUHCTBO
(bu3nUecKol KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIETCH:
TOYEYHBIN AJIEKTPUUYECKUH 3apsijl, JIyd CBETA, TOUYCUHBIA UCTOUYHHUK CBETA, SCPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sJpa MpHU pPEUIeHUU (PU3NYECKHUX
3a/1ad;

pacrno3HaBath (U3UYECKUE SIBJICHUS (TIPOLIECCHI) U OOBSCHITH UX HA OCHOBE
3aKOHOB AJICKTPOJIMHAMHUKYN M KBAHTOBOW (DM3UKHU: AJIEKTPUUECKAsT MPOBOJANMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI TOKA, B3aMMOJICHCTBUE
MAarHuTOB, DJICKTPOMAarHuTHasE WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJS Ha
MPOBOJHUK C TOKOM M JBIKYIIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpOCTpAaHEHUE CBETa, OTPAKEHHUE, MPEIOMIICHUE,
uHTeppepeHnus, audpakuus W TONApU3alus CBETa, JHUCIEPCUsS CBETa,
dboToanekTpudeckuii 3pdext (poTodaddekT), CBeTOBOES AaBICHNE, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHAs W HCKYCCTBEHHas

PalMOAKTUBHOCTb;
ONUCHIBATh W3YUYCHHBIC CBOWCTBA BEHIECTBA (IIEKTPUUYECKUE, MArHUTHHIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  pPa3U4YHBIX  Cpel) U

AJIEKTPOMATrHUTHBIE SABJICHUS (TIPOLIECCHI), UCHOJIb3Ysl (DU3UYECKHE BEIUYUHBIL:
ANEKTPUYECKUI 3apsill, CHJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIHMAIOB, 3JEKTPOJABIKYLIAs Cuia, paboTa TOKa,
WHIYKIWST MarHUTHOTO TMojsi, cuwia Awmmepa, cuna JlopeHia, WHIYKTUBHOCTb
KaTylIK{, SHEPIrus D3JIEKTPUYECKOTO0 M MAarHUTHOIO IIOJIEW, MEPHOJ M 4YacToTa
KoiebaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M CHJIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTosiHUE U
ONTHYECKasl CHJIA JIMH3bl, IPH OMMCAHUU MPABWIBHO TPAKTOBATH (DU3UUYECKUI
CMBICI HCIOJb3YEMbIX BEJIMYHMH, UX OOO3HAUeHUS M EAUHUIBI, YKa3bIBaTh
(dbopMyIIBI, CBS3BIBAIOIINE TaHHYIO (U3UUECKYIO BETUYMHY C APYTUMH BETUYHHAMMY;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOIb3YS
(¢u3nuecKre BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, AJWMHA BOJIHBI U
4acToTa CBETa, YHEPTHUs U UMITYJIbC (POTOHA, IEPUO TOTypachaaa, SHEPTus CBSI3U



ATOMHBIX SiJIep, MpPU OIMUCAHUM TMPAaBWIBHO TPAKTOBATh (DU3NUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMHU BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBIL;

aHAIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBIICHUS, UCIONb3Ys (U3HUECKHUE
3aKOHBI M NPUHLHUIBL: 3aKOH OMa, 3aKOHBI ITOCIEA0BATENBHOTO U MapAJIEIBHOTO
COCIMHEHUA MNPOBOJHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH BIEKTPOMAarHUTHOU
WHIYKIHMH, 3aKOH MPSMOJIUHEUHOTO PaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE OWHIITEHHaA it doTorddexra,
3aKOH COXPAaHEHUs SHEPIHH, 3aKOH COXPAHEHHsI UMITYJIbCA, 3aKOH COXPaHEHUs
JJEKTPUYECKOrO 3apslia, 3aKOH COXPAaHEHUs MacCOBOIO YHCIIA, OCTYJIaThl bopa,
3aKOH PaJIMOAKTHBHOTO pachaja, IpHu 3TOM Pa3inyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHa, €ro MaTeMaTHYeCKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, OOJACTH)
IIPUMEHHMOCTH;

ONPEAETATh HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO MOJISI POBOIHUKA
C TOKOM, cuibl Amriepa u cuisl JIopenua;

CTPOUTh W OMNHCHIBATh HM300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCJIECAOBAHUIO (DU3WYECKUX SIBJICHUN W
MPOLIECCOB C HCMOJIb30BAHUEM TMPAMBIX M KOCBEHHBIX HM3MEPEHUI: MPU STOM
dbopmynrpoBath podaemMy/3aaady U THIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOUPATh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYI0BaHUSs, POBOJAUTH ONBIT U (POPMYITHUPOBATH
BBIBO/IbI;

OCYILIECTBIISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAIBHBIA CIOCOO0 U3MEPEHUSI U HCMOJIb30BaTh WU3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIeIOBATh 3aBUCUMOCTH (PU3HUECKUX BEIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUN: MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTAThl
NOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TaOMUI U TpadUKOB,
JienaTh BBIBOJBI 0 PE3YyJIbTATAM MCCIEA0BAHNS;

coOmro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HCCIEIOBAaHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON W IMPOEKTHOU
NESATENBHOCTH C MCHOJB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPATOPHOIO
000opynoBaHus,

pemarh pacu€THbIE 3a7a4dl C SBHO 3aJlaHHON (DU3UYECKON MOJETbIO,
UCTIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACHITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOoUMbIE JJisi €€ pEeIIeHUs], MPOBOJUTh PAcUYEThl U OIICHUBATH PEaTbHOCTH
MOJIYYEHHOT0 3HAYEHUS (PU3UUECKON BEJIUUUHBIL;



penaTh KaueCTBEHHbIE 33/1a4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY pPACCYXIEHUI C OMOpOM Ha HM3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYCeCKHE SIBICHNUS,

UCIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMN U MPECTABICHUS
y4eOHOM M HAy4YHO-NIONYJAPHONM HH(POPMALMK, MOJYYEHHOM W3 pa3InyHBIX
UCTOYHHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJIy4aeMyt0 HHPOPMAIHUIO;

OOBSCHATh MPHUHLMIBI JEHCTBUS MalIUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUSA UX O€30MACHOTIO MCHOJIb30BaHUS B IMOBCEIHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM KU3HU 1JIs
oOecrieyeHus: 0€30MACHOCTH NpH OOpallleHHH € MpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAHEHHUS 30POBbsSl U COOJIOJIEHUS HOPM 3KOJOTHYECKOIO
IOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaThb B TIpyHIE€ C BBHIIOJHEHUEM pa3JMYHBIX COLHUAIbHBIX pOJIEH,
IUTAaHUPOBATh padOTy TPYNIbl, PALUOHAIBHO pACHpEAeNsiaTh OO0S3aHHOCTU U
IUTAHUPOBATh JIEATEIHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJIEKBATHO OLICHUBATh
BKJIaJ] K&KJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PacCMaTpUBAaeMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanMeHoBamie Koa-Bo Kon-Bo KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne (umdposrbie)
Pa3aesioB M TeM | YacoB IO 4acoB 1o Kontpoabn | IlpakTuueckn
n/n . N o0pa3oBaTe/ibHbIE
NpOrpamMMbl THIIOBOH paboueii bie paGoThI e paboThI IpoekT cevDeLL
nporpamMme | mporpamMme pecyp
Pazgen 1. DPUSUKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
®duznka u
11 METO/IbI 5 5 bu6mmorexa [IOK
' Hay4YHOI'O https://m.edsoo.ru/7f41bf72
MO3HAHUS
Hroro no pazneny 2 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuiematitia > > https://m.edsoo.ru/741bf72
bu6nmoreka [JOK
2.2 7 7
Auramuica https://m.eds0.ru/7f41bF72
3aKOHBI 5ub 10K
nOIMOTEKA
2. 1
3 COXPAHCHHA B 6 6 https://m.edso0.ru/7f41bf72
MCXaHUKE
Hroro no pazneny 18 18

Pa3nen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA



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

OCHOBEI
31 MOJIEKYJISIPHO- 9 9 bubnnorexa [JOK
' KMHETHYECKON https://m.edso0.ru/7f41bf72
TEOpUH
3.9 OcHOBBI 10 10 1 bubmmoreka [JOK
TEPMOJIUHAMUKHI https://m.edsoo.ru/7f41bf72
ArperaTHble
COCTOSIHHS
33 —— 5 5 bubmuoreka [JOK
' B ' https://m.edsoo.ru/7f41bf72
dasoBrie
TIEPEX0JIbI
Hroro no paszneny 24 24
Paznen 4. DJIEKTPOJIUHAMMUKA
bu6mmoreka [IOK
4.1 IEKTpOCTATHKA 10 10 https://m.edsoo.ru/7f41bf72
ITocTosHHEIN
BIIEKTPUYECKUI Bu6 10K
nbamoTexa
4.2 Tok. Tokn B 12 12 1 https://m.edso0.ru/7f41bf72
pa3InYHbIX
cpenax
Hroro mo pazneny 22 22
PeszepBHOE Bpemst 2 2 1
OBIIEE
KOJIMYECTBO
YACOB I10 68 68 4

I[TPOTPAMME
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11 KUIACC

KonuvecTBo yacos JIEKTPOHHBIE
HauMeHnoBanue Koa-Bo Koa-Bo
Ne (undpossbie)
Pa3aejI0B H TEM JacoB 1o JacoB 1o Koutpoasnbie | IlpakTuyeckue
n/n . . oOpa3oBaTeJibHbIE
IporpamMmmal THIIOBOU paﬁoqen paGOTbI paﬁoTbI ]IpoeKT VDRI
nporpamMme | mporpamme pecyp
Pazgen 1. JIEKTPOJIMHAMMUKA
MarnutHoe moie. Bu6 1IOK
HOINOTEKA
11 DIeKTpOMATHHTHAS 1 1 1 3 https://m.edsoo.ru/7f41c97c
WHITYKIAS
Hroro no pazneny 1 11
Pazgen 2. KOJJEBAHUS U BOJIHbI
Mexannueckue u Bu6 1IOK
HOINOTEKA
2.1 JICKTPOMATHHITHBIC d 9 ! https://m.edsoo.ru/7f41c97c
KOJIeOaHus
Mexannueckue n BuG 10K
HNOJIMOTCKA
2.2 1
JICKTPOMATHHITHBIC > > https://m.edsoo.ru/7f41c97c
BOJIHEI
bubmuoreka [JOK
2. 1 1
3 OnTuica 0 0 3 https://m.edsoo.ru/7f41¢c97¢c
Hroro no pazueny 24 24
Paznen 3. OCHOBBI CHEHHAHLHOfI TEOPUU OTHOCHUTEJIBHOCTHU
OCHOBBI
31 cnenuaibHON 4 4 1 bu6mmorexa [IOK
' TEOpHUHU https://m.edsoo.ru/7f41c97c

OTHOCHUTCIBHOCTHU
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Hroro no pazneny

4

Pazgen 4. KBAHTOBAS ®U3UKA

41 DIIeMEHTHI 5 6 bubnuorexa [JOK
' KBAaHTOBOM ONTHKU https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 CTpocrine atoma 4 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
43 ATOMHOE HAPO ° > https://m.edso00.ru/7f41c97¢c
Hroro mo pazneny 15 15
Pazpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
ONEeMEHTBI 7
51 aCTPOHOMUHU U 7 bubmorexa [JOK
' P https://m.edso0o.ru/7f41c97¢c
acTpou3uku
Hroro mo pazneny ! 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 Oo6o0maromee 4 4 bubmuorexa [JOK
' MOBTOpEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazngeny 4 4
PesepBHOe Bpems 3 3
OBIIEE KOJIMYECTBO 68
YACOB IIO 68 7

[TPOTPAMME
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Kirace: 10

KAJIEHIAPHO-TEMATHUYECKOE INTAHUPOBAHUE

VYuurens: KapmanoB Makcum AnekceeBuy

YyeOHUK:

KonuyectBo yacoB Ha 2024/2025 y4yeOHbIii o1

Bcero gacos

68

YacoB B HEJIEIO

CBogHas BEAOMOCTH 4acOB 3a TOJ1.

YdeOHbIe YeTBEpTH

KonunyecTBo yacoB 1o nporpaMme

1 yeTBepTH

2 4eTBEepTh

3 geTBepTh

4 yeTBepTH

T'ox

Ne
‘:;_)H ypoka Tema ypoka KosmnuectBo JdaTa nzydyeHus KoppexTuposka
B pazziene Hacos
1 11 ®usnka — Hayka o npupoae. Hayunsie meTosl 1
' TIO3HAHUSI OKPYKAIOIIETO MUPA
Posb 1 MecTo u3nKu B GOPMHUPOBAHNU COBPEMEHHON
2 1.2 HAy4YHOM KapTUHBI MUpa, B IPAKTUYECKON 1
JIESTEIIbHOCTH JIFOIEH
Mexanunueckoe aBmxeHue. OTHOCUTEIbHOCTD
3 2.1 MEXaHUUYECKOT0 IBMKeHUs. [lepeMenienne, CKopocTs, 1
YCKOpEeHHe




4 2.2 PaBHOMEpHOE NIPSIMOTMHEWHOE IBUKEHUE
2.3 PaBHOYyCKOpEeHHOE IPSIMOJIMHEWHOE JBUKEHUE
6 54 CBobOoaHoe mageHue. Y cCKopeHue CBOOOAHOTO
' [aJICHUS
7 55 KpuBonunelinoe nrxenue. J[BskeHne MatepuaibHOM
' TOYKH IO OKPYKHOCTH
8 26 [Ipunnun otHocuTenbHOCTH ['anunes. MHepiumanbHbie
' cucreMsbl orcueta. [lepBslii 3akoH HeroTOHa
9 57 Macca tena. Cuna. [Ipunuun cynepno3uuuu Cui.
' Bropou 3akon HeroToHa 1151 MaTepralbHOM TOUKU
10 2.8 Tperun 3akoH HproTOHA [17151 MaTepUAIbHBIX TOUEK
11 59 3akoH BceMHUpHOTo TsaroreHus. Cuna tsokectu. [leppas
' KOCMHUYECKast CKOPOCTh
12 2.10 Cuna ynpyroctu. 3akon ['yka. Bec Tena
Cuna tpenus. Koappunment tperns. Cuna
13 211 COIPOTHUBIICHUS NIPU ABUKEHUHU TENA B KUAKOCTU WIH
rase
[TocTynaTenbHOE U BpalaTeIbHOE JBUKECHHE
14 2.12 abcoroTHO TBEPIOTO Tena. MomeHT cunbl. [lneuo
CUJIBL. Y CJI0BHS PABHOBECUS TBEPAOIO TeEIIA
NMiynbc MaTepraIbHON TOUYKHU, CUCTEMBI
15 2.13 MaTepuaabHbIX TO4YEK. MIMIynbe cuibl. 3aKOH
COXPAaHEHHUs UMITyJIbca. PEakTUBHOE IBUKEHHE
Pa6oTa u MmoutHOCTh crutbl. KuneTnueckast sHeprust
16 2.14 MaTepuaibHOW Touku. Teopema 006 U3MEeHEHUH

KHHETHYECKOU OHEpPIrun




17

2.15

[TorenunaneHas sHeprus. [loTeHnManbHas SHEPrus
yapyro Ae(popMHUpOBaHHOU MPYKHUHBIL.
[TorennuanbHas sHEprus Tena BOJIU3U OBEPXHOCTH
3emin

18

2.16

HOTGHHI/I&JII)HI)IG 1 HCIIOTCHIMAJIBbHBIC CHUJIIBI. CBs3b
pa6OTBI HEMMOTCHIHAJIBHBIX CHJI C UBMCHCHHUEM
MCXaHUYCCKON DHCPIUHU CUCTEMBI TCII. 3akoH
COXpaHCHHA MEXAHUYCCKON SHCPIrun

19

2.17

[Ipaktrueckas padota «VccnenoBanue cBsizu pabOThI
CHJIBI C I3MEHEHHEM MEXaHNYeCKOM OHCPIHUU TCJIa Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa»

20

2.18

KonTtponsnas pabora no teme «KunemaTuka.
Jlunamuka. 3aKOHBI COXpaHEHMsI B MEXaHUKE»

21

3.1

OcHOBHBIE TIOJ0KEHUS MOJIEKYISIPHO-KUHETHYECKON
teopun. bpoyHnosckoe nsmkenue. Auddyzus

22

3.2

XapaxkTep JBUKEHUS U B3aUMOJICUCTBUS YaCTHIL
BelecTBa. Mojieu CTpOeHHUs ra3oB, KUIAKOCTEH 1
TBEPABIX TEN

23

3.3

Macca monekyn. KonnyectBo Bemectsa. [loctosiHHas
ABoraapo

24

3.4

TemmoBoe paBHOBecue. TemnepaTypa v €€ U3BMEpPEHUE.
[IIxana remnepatyp Llenbcus

25

3.5

Wneanbsiii raz B MKT. OcHoBHOe ypaBHeHne MKT

26

3.6

AOGconoTHas TeMIeparypa Kak Mepa cpesiHei
KMUHETUYECKOW SHEPTUU IBUJKEHUS MOJIEKYII.
VYpaBHenue Menpeneesa-Knaneiipona

27

3.7

3akon JlanpToHa. I'a30BbIe 3aKOHBI




[IpakTuueckas padora «MccnenoBanue 3aBUCUMOCTH

28 38 MeXJly apaMeTpaMy COCTOSTHUS Pa3peKEHHOT0 ra3ay
29 3.9 M3onporeccel B ueanbHOM ra3e 1 ux rpaguaeckoe
' HpeJ/ICTaBICHNUE
BHyTpeHHsIs sHeprus TepMOIMHAMUYECKOU CUCTEMBI U
30 3.10 cnocoO0sbl e€ u3MeneHus. KonndyectBo TEIoTs 1
' pabota. BHyTpeHHsIs1 SJHEPTUsl OJJHOATOMHOTO
UJICAJIbHOTO rasa
31 3.11 Bunas! Tennonepenaun
32 3.12 VenpHas TEIIOEMKOCTE BemiecTBa. KoianuecTBo
' TEIUIOTHI MIPH Terionepenaye. AnuabaTHbli mpoiece
33 313 [IepBblii 3aKOH TEPMOAMHAMUKH U €TI0 IPUMEHEHUE K
' U30IIpoIieccam
34 314 HeobpaTumocTs niporieccoB B rpupoae. Bropoii 3akon
' TEPMOIMHAMHUKH
35 3.15 [Ipunnun nevicteust u KI1/] TerioBoit MammHel
36 3.16 [{uxn Kapro u ero KIT/1
37 3.17 DKoyorndeckre mpoodaeMbl TEIUIOIHEPTeTHKU
38 318 Ob6o6maromuit ypok «MonekyisipHas (pu3uka.
' OCHOBBI TEPMOJMHAMUKI»
39 319 Kontponbhas pabota no teme «MonekynspHas
' ¢buzrka. OCHOBBI TEPMOAMHAMUKI)
[TapoobpazoBanue u konaeHcanus. Mcnapenue u
40 3.20
KUIICHUE
41 321 AOCONIOTHAS M OTHOCHUTENbHAS BIAXKHOCTH BO3yXa.

Hacwpiennsiit nap




TBépnoe teno. Kpucraminueckue u amopgHsie Tena.

42 3.22 AHU30TpONUs CBOMCTB KpucTaiioB. Kuakue
Kkpuctauibl. COBpEMEHHBIE MaTEPHUAIIbI
43 393 [InaBnenue u kpuctaumMzanus. Y aelbHas TemioTa
' riasnenust. CyomumManms
44 3.24 YpaBHEeH#HE TEIUIOBOTO OamaHca
45 DJeKTpu3anus Tel. DIeKTPUYECKUu 3apsia. /[Ba Buaa
JNEKTPUYECKUX 3aps 0B
46 a1 [IpoBogHMKY, TUANEKTPUKH U MTOTYIPOBOIHUKH.
' 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsiaa
47 49 B3aumoneuctsue 3apsnoB. 3akoH Kynona. Toueunsin
' SIIEKTPUIECKUH 3aPSJT
Hanpsx€HHoCTh 2nekTpudeckoro nois. [Ipunnun
48 4.3 CYIIEPIIO3UIMH IIEKTPUUECKUX TToseu. JInHun
HaIPSHKEHHOCTH
49 44 Pabora cun anekrpocraruyeckoro nodis. [Torenmuan.
' Pa3nocTh noteHnmanos
50 45 [IpoBOIHUKY M TUBJIEKTPUKH B JIEKTPOCTATUYECKOM
' nosie. Jluanektpuueckasi IpOHULIAEMOCTD
51 4.6 OnektpoemkocTb. Konnmencarop
59 47 DNEKTPOEMKOCTh IIOCKOT0 KOHJIEHCATOpa. DHEPIHUsl
' 3apsHKEHHOT0 KOHIEHCATopa
53 48 [IpakTrueckas padota "VM3aMepeHue 2IeKTPOEMKOCTH

KOHJeHcaropa"




54

4.9

[IpuHIMI NENCTBHS U IPUMEHEHHE KOHJIEHCATOPOB,
KOIMPOBAJIBHOIO ammnapara, CTpyHHOro MpuHTEpa.
DJIeKTpOCTaTUYECKas 3aluTa. 3a3eMIICHUE
3JIEKTPOIIPUOOPOB

55

4.10

DIIEKTPUUYECKHI TOK, YCIOBHS €r0 CYIIeCTBOBAHUSI.
[Tocrostausiil Tok. Cuna Toka. Hanpspkenue.
Conportusnenue. 3akoH Oma Jyisl y4acTKa LHenu

56

4.11

IHocnenoBarensHOE, NapaLIENbHOE, CMEIIAHHOE
coelMHeHNe NMPoBOJHUKOB. [IpakTnueckas padota
«M3y4eHne cMENIaHHOTO COeTMHEHUS PE3UCTOPOB)

57

4.12

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA. 3aKOH
[xoyns-Jlenna

58

4.13

3axon OMa 171 TOJTHOM (3aMKHYTO# ) AIeKTPUYECKOM
nenu. Koporkoe 3ambikanue. [Ipaktudeckas pabora
«3mepenune DJIC ucTOUHMKA TOKA U €70 BHYTPEHHETO
COIIPOTUBJICHUSI

59

4.14

DJIEKTPOHHAs MPOBOIUMOCTb TBEPIBIX METAJIIOB.
3aBUCUMOCTD CONIPOTUBIIEHUS METAIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60

4.15

DNEeKTPUUECKUU TOK B Bakyyme. CBOMCTBa
AIEKTPOHHBIX MMYYKOB

61

4.16

[TonynpoBoaHUKH, UX COOCTBEHHAs U MPUMECHAs
npoBoAUMOCTb. CBOMCTBA P—N-niepexoa.
[TomrynpoBOIHUKOBBIE TPUOOPHI

62

4.17

DIIEKTPUYECKUH TOK B paCTBOpaX M pacruiaBax
ANEKTPOIIUTOB. DNEKTPOIUTUYECKAS AUCCOLHALIMSL.
DIIEKTPOJIN3




3J'I€KTpI/I‘~IeCKI/II/I TOK B razax. CaMoOCTOSITeJIbHEIN U

63 4.18 1
HECaMOCTOSTENbHBIN pa3psal. Monnus. [1nazma
DeKTpudecKre mpudopbl U yCTPOHCTBA U HX

64 4.19 IIpaKkTH4YecKoe nmpumeHenue. [IpaBuna TeXxHUKN 1
0€30MacHOCTH

65 4.20 O6o06maromuit ypok «JIeKTpOAMHAMHUKAY 1
KonrposnbHas pabora no temMe «IeKTpOCTaTHKA.

66 4.21 [TocTOosIHHBIN 7eKTpUUECKU TOK. TOKM B pa3InyHbIX 1
cpenax»

67 5.1 PesepHbIii ypok. KonTponsHas pabota mo teme 1
"OnexkTpoguHaMuKa"

68 5.9 PesepBHeIil ypok. O6o0maromumii ypok mo remam 10 1

' Kiacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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KAJIEHIAPHO-TEMATHUYECKOE INTAHUPOBAHUE

VYuurens: KapmanoB Makcum AnekceeBuy

YyeOHUK:

KonuyectBo yacoB Ha 2024/2025 y4yeOHbIii o1

Bcero gacos

68

YacoB B HEJIEIO

CBogHas BEAOMOCTH 4acOB 3a TOJ1.

YdeOHbIe YeTBEpTH

KonunyecTBo yacoB 1o nporpaMme

1 yeTBepTH

2 4eTBEepTh

3 geTBepTh

4 yeTBepTH

T'ox

Ne
Ne lypoka Tema ypoka KosmmuectBo JarTa usyyenust Koppexruponka
n/nm |B pasueJe
4acoB
ITocTosiHHBIE MarHUTHI U UX B3aUMO/ICHCTBHE.
1 11 MarnuTHoe noje. Bektop MarHuTHOM 1
MHAYKUWU. JITHUY MarHUTHOW MHTyKLIUH
MarsuTHO€ 1MoJjie IPOBOJHUKA ¢ TOKOM. OTBIT
2 1.2 Opcrena. BzaumonelicTBie MpoOBOJHUKOB € 1
TOKOM




1.3

[IpakTuueckast pabora pabdora «3yuenue
MAarauMTHOI'O ITOJIA KaTyIIKK C TOKOM»

14

JlelicTBME MAarHUTHOTO TOJIS1 HAa MPOBOJHUK C
tokoMm. Cuita Ammiepa. [IpakTudaeckas pabora
«Uccnenosanue NeUCTBUS IOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

1.5

JlelicTBHE MAarHUTHOTO TOJIS HA JIBUXKYIIYIOCS
3apsoxeHHyro yactuny. Cuna Jlopenna.
Pa6ora cuel Jlopenma

1.6

OnexTpoMarauTHas nHAyKIus. [lotok
BEKTOpa MarHUTHOM uHAykuuu. 31C
MHAYKIHUU. 3aKOH JIEKTPOMarHuTHOM
nHaykunn Papanes

1.7

ITpakTuueckas padora «VccnenoBanue
SIBJICHUS JIEKTPOMArHUTHON MHIYKIIUN

1.8

NHayKkTUBHOCTD. SIBICHUE CAMOMHTYKITHH.
O/1C camouHIyKIMH. DHEPTUsi MAarHUTHOTO
TOJISI KaTYIIKU C TOKOM. DJIEKTPOMAarHuTHOE
oJie

1.9

TexHuueckue yCTpoicTBa U UX MPUMEHEHHUE:
MOCTOSTHHBIE MArHUTBHI, SJIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, yCKOPUTEIU
QJICMCHTAPHBIX 4aCTUL], MTHAYKIMOHHAA I1CYb

10

1.10

Oo6o0mmaromuii ypok « MarHuTHOE TOJIE.
DJIeKTPOMArHUTHAS WHIYKIIHSY

11

1.11

KonTponbaas padbota mo Teme « MarHuTHOE
moJie. DIIEKTPOMarHuTHAsT WHIYKITHS)




12

2.1

CB00OOIHBIE MEXaHHYECKHE KOJICOaHMS.
I"apmonnueckue koneOanus. Y paBHEHHE
rapMoHHYeCcKuX Kojebanuii. [IpeBpamenue
SHEPTHUH

13

2.2

[TpakTudeckas padbora «MccnenoBanue
3aBUCUMOCTH TIEPHOJIa MAJTBIX KOJIeOaHMI
rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a»

14

2.3

Konebarenpubin kKoHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJICOaHHs B UACATHHOM
KOJIeOaTEeTbHOM KOHTYpE. AHAIOTUS MEXKITY
MEXaHWYECKUMH U 3JIEKTPOMArHUTHBIMH
KoJie0aHUSIMU

15

2.4

®opmyna ToMcoHa. 3aK0H COXpaHEHUS
SHEPTUH B HJICATHHOM KOJICOATSIILHOM
KOHTYpE

16

2.5

[TpencraBneHue o 3aTyxaroIUX KoneOaHUsIX.
BoiHyK/IeHHbIE MEXaHUYEeCKUE KOJIeOaHMUs.
Pesonanc. BeinykaeHHbIE
3JIEKTPOMAarHUTHbIE KojeOaHUs

17

2.6

Ilepemennbn Tok. CHHYCOUJAIbHBIN
HepeMeHHI)II/I TOK. MOIHHOCTI) nepeMeHHoro
TOKa. AMIUTUTYTHOE U JEUCTBYIOLIEE
3HAYCHHUE CHUJIbI TOKA W HATIPSHKEHUS

18

2.7

Tpancdopmarop. [IponsBoacTso, nepenaya u
noTpeOJIeHUE 2IEKTPUIECKON SHEPIUU




19

2.8

YCTpoHCTBO U MPAKTUYECKOE TPUMEHEHUE
AJIEKTPUYECKOTO 3BOHKA, F€HEepaTopa
MEPEMEHHOT0 TOKa, JJMHUI JJIeKTporepeaay

20

2.9

OKOJIOTUYECKUE PUCKU ITPU ITPOU3BOJICTBE
anexkTposHepruu. Kynbrypa ncnonb3oBanus
AJIEKTPOIHEPTUU B MOBCEAHEBHOU KU3HU

21

2.10

MexaHu4ecKue BOJIHBI, YCIIOBUS
pacnipoctpanenus. [lepuoa. Cxopocth
pacipoCTpaHEHUS ¥ JTHHA BOJTHEI.
[Toniepevnble ¥ MPOJIOJIBHBIC BOJTHBI

22

2.11

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTH 3BYyKa.
Bricora Tona. TemOp 3Byka

23

2.12

BJICKTpOMaFHI/ITHBIe BOJIHBI, UX CBOHCTBA U
CKOpPOCTD. IIIkama SJICKTPOMArduTHBIX BOJIH

24

2.13

[TpuHIUTIBI paTUOCBS3U U TEIICBUICHHMS.
PazButue cpeacts cBs3u. Paguonokanus

25

2.14

KonTponbras padora «KoneOaHnus U BOTHBDY

26

2.15

[IpsiMonuHeitHOE pacipoCTpaHEHUE CBETA B
OJHOPOAHOM cpeze. ToueuHblid HCTOYHHK
ceera. Jlyu cera

27

2.16

OtpaxxeHnue cBera. 3aKOHbI OTPAXKEHUS CBETA.
[TocTpoenne n300pa’keHUH B TNIOCKOM
3epKaie

28

2.17

[Ipenomiienue ceeta. [lonHoe BHyTpeHHEE
otrpaxeHue. [IpenenbHbIn yroi nojaHoro
BHYTPEHHETO OTPAKEHUS

29

2.18

[TpakTrueckas padota «M3mepeHune
MOKa3aTelsl MPEJIOMIICHUS CTEKIIa




JIunzel. [locTpoenne n3o0paxxeHni B IMH3E.

30 2.19 .
dopmysia TOHKOH JIMH3BL. Y BEIMYCHHUE JTMH3BI
31 520 [TpakTuaeckas padbora «MccnenoBanue
' CBOWCTB M300pKEHUH B JIMH3AX)
Hucnepcus ceera. ClnoxHbBIN cocTaB 0e10ro
32 2.21 csera. LIger. IIpaktuueckas padora
«Habnronenne qucepcuu CBETay
33 5 99 Hutepdepennus ceta. udpakmus ceera.
' JudpaxkuonHas pemeérka
[TonepeuHocTh cBETOBBIX BOJH. [Tonspuzamus
34 2.23
cBeTa
35 2 94 OnTudaeckue MpruOOPHI M YCTPOICTBA U
' YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['paHuUIBl MPUMEHUMOCTH KJIACCUYECKOU
36 3.1 Mexanuku. [TocTynaTel crienuaabHOU TEOPUN
OTHOCHUTEILHOCTHU
37 3.9 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
' 3ameIeHHe BpEMEHU M COKpAIllCHUE JITUHBI
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOU
38 3.3 yacTHUIlbl. CBsI3b MACChl C SHEPTHEH U
UMITYJICOM. DHEPIHUsl MOKOS
39 3.4 Kontponbnas padota «Ontuka. OCHOBBI
' CHEIUaIbHON TEOPUU OTHOCUTEITLHOCTHY
40 41 ®otonsl. opmyna [Mnanka. DHeprus u
' UMITYJIEC (POTOHA
41 4.9 OtkpeiTHE U UccienaoBanue GoTorddexra.

Omswitel A. I'. CtoneroBa




42

4.3

3akonsl pororddexra. YpaBHeHue
OunmrenHa st pororpdexra. «KpacHas
rpanuna» Gorodddexra

43

4.4

Hasnenne cBera. OnbiTer [1. H. JIebenena.
XUMHYeCKOe JEHCTBHE CBETA

44

4.5

TexHu4eckue yCTpoNuCTBa U MIPAKTUYECKOE
npuMeHeHue: GoTOdIEMEHT, (POTOaaTUHK,
coJIHEUHasi OaTapesi, CBETOIUO/

45

4.6

Pertenuie 3amgad mo reMe «D1eMEHTHI
KBAHTOBOU OIITUKW

46

4.7

Mopenb aroma Tomcona. OnbiTel Pezepdopna
1o paccestHuo a-yactuil. [InanerapHas
MOJI€eJIb aTOMa

47

4.8

[Toctynater bopa

48

4.9

W3ny4yenue u noriomieHue GOTOHOB MPH
IIEPEX0/Ie aTOMa C OJJHOTO YPOBHS YHEPIUH Ha
JIpyroil. Buasl criekTpoB

49

4.10

BomnHoBBIE cBOMCTBA YacTull. BojaHEI Ae
bpouis. KopiyckynsipHO-BOIHOBOU yaJIU3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3TTy4YCHUE

50

411

OTKpbITHE PaIHOAKTUBHOCTH. OTBITHI
Pesepdopaa no onpenenenuto cocrapa
PaaArOaKTUBHOI'O U3TTYUYCHUSA

51

4.12

CaoucTBa anb(da-, 6era-, raMma-u3IydeHUS.
BnusiHue pagnoakTHBHOCTH Ha KUBbIE
OpraHu3Mbl

52

4.13

OTKpbITHE NPOTOHA U HEUTPOHA. M30TOMBI.
Anbda-pacnian. IJIEKTPOHHBIN U




MO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3Iy4eHue

53

4.14

OHeprus cBA3M HYKJIOHOB B siipe. SnepHble
peakmmu. SnepHsu peaxtop. [Ipobnemsl,
IIEPCIEKTHUBBI, YKOJIOTUYECKHUE ACTIEKTHI
SIEPHOM SHEPreTUKH

54

4.15

DnemMeHTapHbIe YacTUIlbl. OTKpPBITHE
Mo3uTpoHa. MeToIbI HAOIOICHUS U
PErUCTpaLMK SJIEMEHTAPHBIX YaCTHII.
Kpyrubiit cron «®yHaameHTanbHbIe
B3aUMOJCHUCTBUsA. EAMHCTBO dusnueckon
KapTUHBI MUPa»

55

5.1

Ortanel pa3BuTusa actpoHomuu. [Ipuxnagxoe u
MHPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMMH.
Bun 3Bé3nH0r0 HebOa. Co3Be3nus, spKue
3BE3/bI, INTAHETHI, UX BUAUMOE IBIKEHHE.
ConHeyHas cucTeMa

56

5.2

Comnre. ConHeuHast akTUBHOCTE. VCTOUYHUK
sHeprun CoJIHLA U 3BE3]

57

5.3

3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTUKU.
3BE3/1bI INIABHOM MOCJIEI0BATEILHOCTH.
Buytpennee ctpoenue 38€3/1. CoBpeMeHHbIE
IIPEACTABJIEHUS O MPOUCXOKIACHUU U
spostronny CoJIHIIA U 3BE3

58

5.4

Mnuneunsiu I1yTe — Hama ['anakruka.
[Tonoxxenue u npuxenue ConHua B
lNamaktuke. 'anaktukn. Y€pHble IbIPHI B
AIpax TaJlaKTUK




59

5.5

Bcenennas. Pa3oeranue ranaktuk. Teopus
Bosbiioro B3peiBa. PenukroBoe u3nydeHue.
MerTtaraiakTuka

60

5.6

Hepemennsie npobieMbl acTpOHOMUU

61

5.7

KonrtponbHas pabota «D1eMeHThI
aCTPOHOMHUU M aCTPOPHUIUKI»

62

6.1

Oo6o6mmaromuii ypok. Poib ¢pusnku n
aACTPOHOMHUH B DKOHOMHUYECKOIA,
TEXHOJIOTUYECKOM, COLIMAJIbHOM M STHYSCKOMN
cdepax AeaTeTbHOCTH YeTIOBeKa

63

6.2

Oo6o06maromuii ypok. Poibs u mecto ¢pusuku u

aCTPOHOMHUU B COBPEMEHHOM Hay4HOI
KapTUHE MHpa

64

6.3

O6o0mmaromuii ypok. Pons ¢puzuaeckoit
Teopur B (POPMHUPOBAHHH TTPEJICTABICHHUH O
(bU3HYECKOM KapTHHE MUPa

65

6.4

Oo6o06maromuii ypok. Mecro pusudeckoit
KapTUHBI MUPA B 001LEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUH O
npupoie

66

7.1

PesepBHbIil ypok. MarautHoe noe.
OneKTpOMarHuTHAs UHIYKIHS

67

7.2

PesepBubiit ypok. OnTuka. OCHOBBI
CHeUaIbHON TEOPUU OTHOCUTEIBLHOCTH

68

7.3

Pesepnbiii ypok. KBantoBas ¢usuka.
DJeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68







YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBbBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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