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1. COAEP’KAHUE OBYYEHUA
10 KVIACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOTO O3HAHUSA

®dusnka — Hayka o mpupone. HayuyHble METOABI NMO3HAHUS OKPYKAKOLIETO
Mmupa. Posb 3kcriepruMeHTa v TEOPUH B IPOLIECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (hu3uKe.

MopenupoBanue (pu3MYecKux SBJICHHM M TpolieccoB. HayuHble THIOTE3HI.
duznyeckrue 3aKOHbBI U TeOpUH. ['paHUIBI TPUMEHUMOCTH (DU3UUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Pons u mecro ¢usuku B (HOPMHUPOBAHUH COBPEMEHHOW HAay4YHOW KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBbHOCTHU JIFOAEH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEeHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOTO JBUKCHHS.
Cucrema otcuéra. Tpaekropusi.

[Iepemernienue, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAass CKOPOCTH) M
YCKOPEHHUE MAaTepUajJbHOW TOUYKHM, UX MNPOEKUUMHU HA OCH CUCTEMbI KOOPJHHAT.
CiioxeHune nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsAMOJMHEWHOe nBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, IYTHU H MEpeMEUICHUs
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBobosiHOE TIazieHne. Y CKopeHue CBOOOHOTO MaeHus.

Kpusonunennoe npmxenue. /J[BmxkeHne MaTepuanbHON TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHASI CKOPOCTb.
ITepuon u wacTora obparienus. LleHTpocTpeMHUTEIBPHOE YCKOPECHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBIDKCHHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIE TTepeIadun.

Llemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTIOCTPAlUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B Pa3peKEHHOM MPOCTPAHCTBE.



HaGnronenue nBuxkeHus Tena, OpPOIIEHHOrO MOJ yIJIOM K TOPU3OHTY U
TOPU3OHTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaJeHUsI.

Hanpagnenue ckopocTu pu ABHKEHUH IO OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydenne HEPAaBHOMEPHOTO ABUIKECHHS C LIEJIBIO ONPEEICHUS] MTHOBEHHOMN
CKOpOCTH.

HccnengoBanne COOTHOLICHUST MEXAY IYyTAMHU, TMPOWIECHHBIMH TEIOM 3a
MIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKM BPEMEHUM NIPU PABHOYCKOPEHHOM
JIBUYKEHUH C HAYAIBHOU CKOPOCTBHIO, PABHOW HYJIIO.

N3ydenune ABUKEHHUS IIAPUKA B BA3KOM KUIAKOCTH.

N3ydenue aBuxkeHus Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocurenbHOCcTH  [anmunes. lIlepBwlii  3akoH  Herotona.
HNuepuuanbHpie CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [lpunuun cynepno3unuu cuil. Bropoi 3akon HeroToHa
JUIsl MaTepuanbHON Touku. Tpetnit 3akoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akon BcemupHoro TaroreHus. Cuna Tsbkectu. IlepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Buapl Tpenus (mokosi, CKoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXEHUS U cuiia TpeHus nokosi. Koaddunuent tpenus.
Cuita conpoTUBIICHUS TIPY IBUKEHUHU TEJA B KUJIKOCTH WIIH rase.

[TocTynarenbHOE U BpalaTeaIbHOE ABIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaileHus. Ilmedo cumel. YciaoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHnueckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOIIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SlBnenune nHepUUH.

CpaBHeHUE Macc B3aMMOAEHUCTBYIOIINX TEI.

Bropoii 3akon HerotoHna.

H3smepenue cuit.

CrioxeHune Cchil.

3aBUCUMOCTh CUJIbI YIIPYTOCTU OT AeOpMaliiH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJICHUH.

CpaBHeEHUE CHUII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusle padonul



N3yuenune aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT ux Jedopmariuu.

HccnenoBanue ycioBUM pPaBHOBECUSA TBEPAOIO TeEJd, HMEIOLIETO OCh
BpAallCHUS.

Tema 3. 3aKkoHbl coxpaneHusn é Mexanuke

NmiiynbCc MaTepuanbHOM TOUKHM (Tela), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl M1 M3MEHEHHE HUMITyJIbCa Tela. 3aKOH COXPAaHEHWs HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

PabGora criibl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus MarepuaibHoM Touku. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUM.

[ToreHumanbHas SHEPIHUS. [ToTeHunanbHas SHEPrus yIpyro
nedhopMHUpPOBaHHOM NPy KUHBL. [loTeHIIMaIbHAS SHEPTHSI TeJIa BOJIM3H MOBEPXHOCTH
3emu.

[loTeHuuanbHple ¥ HENOTeHIMalbHble  cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CWJI C ©3MEHEHUEM MEXaHUYECKOW DHEPTUM CUCTEMBI TEN. 3aKOH
COXpaHEHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: BOJAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE IBUXKEHUE.

[lepexo NOTeHIIMATILHON YHEPTUU B KHHETHYECKYIO M 0OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3yuyeHue aOCOMIOTHO HEYNPYroro yiapa ¢ IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C U3MEHEHUEM MEXAHMUYECKOW HHEPTruu
TeJla Ha IIPUMEPE PACTSIKEHUS] PE3UHOBOTO KTy Ta.

Pa3znen 3. MosekyasipHas pu3uka 1 TEPMOAHUHAMUKA

Tema 1. Ocnoébl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Auddysus. Xapakrep IBUKEHUS U
B3aUMOJICMCTBUSL YacTUL[ BeElIeCTBA. MoJaenu CTpPOEHUs Ta30B, XUJIKOCTEU W
TBEPIBIX TeN U 00BICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE ATUX Mojenel. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

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



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOM TEOpUM HJACATBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpEIHEW KHUHETMYECKOM SHEPIHM TEIUIOBOrO JBMXKEHHS dactull rasa. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenneneeBa—Knaneipona.
3akon JlanbroHa. M3ompoueccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHrWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHnueckne YCTpOWCTBA M MPAKTUYECKOE IMPUMEHECHHUE: TEPMOMETD,
O6apomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeEllecTBa, ¢oTorpapuu
MOJIEKYJI OPraHUYECKUX COCTMHEHUI.

OnpITel 10 AU PY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO ABHKCHHS.

Mopgaens onbita IlTepHa.

OnbIThI, JIOKA3bIBAIOIIINE CyIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBUSI.

Mojienb, WILTFOCTPUPYIOIIAs MPUPOY AABIICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UICAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbomul

Onpenenenne mMaccbl BO3JyXa B KJIACCHOM KOMHAT€ HA OCHOBE M3MEPEHUM
00BbEMa KOMHATHI, TaBJICHUS U TEMIIEPATypPhl BO3/TyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucreMa. BHYTpeHHSAsS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIoco0bI e€ n3MeHeHus. KonudecTBo TeroTel U paboTa. BHyTpeHHSs s
SHEpPrusi  OJHOATOMHOTO  HWJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIMA, U3IydYCHHUE. Y AeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemnoTsl npu Tenionepeaaye.

[Tonsitue 00 aamabatHoM mporiecce. l[lepBwIid 3aKOH TEPMOJAMHAMUKH.
[Ipumenenre mepBOTrO 3aKOHAa TEPMOJMHAMHUKH K H3orpoieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoamHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBele  mamuHbl.  [IpuHOUWNBI ~ OEWCTBHS  TEIUIOBBIX — MAIIIMH.
[IpeoOpazoBanusi SHEpruu B TEIUIOBBHIX MammmHaX. Koadduiment mnomae3Horo
nerictBusl TeruioBord MamuHbl. [lukn KapHo u ero kodpduumMeHT mosie3HOro
JEeUCTBUS. DKOJIOTHYECKHUE MPOOIEMbI TEIII0IHEPTETUKH.



Texnuueckue yCTpPOWCTBA © MNPAKTUYECKOE TMPUMEHEHHE: JIBUTaTeNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruM Teja MpPU COBEPIICHHH paldOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHusl (BUICOAEMOHCTPALINS).

N3meHeHune BHYTpEHHEW SHEPTUH (TeMIlepaTyphl) Tea IpH Terionepeaye.

OmnbIT 0 a1MabaTHOMY paCIIMPEHUIO BO3/1yXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS] BHYyTPEHHETO CTOPAHMS, PEAKTUBHOTO
JIBUTATEJSL.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne yaenbHOU TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcauus. Vcnapenue u kumneHue. AOGCOIIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3AyXa. HaceimieHHbI map. YjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBICHUS.

TBépnoe Teno. Kpucramnuyeckue u amopduble Tena. AHU30TPONHMS CBOWMCTB
kpuctamioB. JKunkue xpucramwibl. CoBpeMeHHble Marepuanbsl. [lnaBnenue u
KpUCTAJUIM3aMs. Y JenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHue TerioBoro 0anaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU TMOIYYEHUSI COBPEMEHHBIX MAaTEpUajoB, B
TOM YHCJIE HAHOMATEPHUATIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIEHHBIX MAPOB.

Kunenue npu noHnXKeHHOM J1aBJICHUU.

CnocoObl u3MepeHus BIaKHOCTH.

Haburoienue HarpeBaHus U IJIaBJICHUS KPUCTAITIMYECKOIO BELIECTBA.

JleMoHCTpalus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3mepeHrie OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Pa3znen 4. JDieKTpoAMHAMMKA
Tema 1. Inekmpocmamuxa
DIIeKTpU3aLUs TEIl. DIEKTPUUECKUN 3aps. J[Ba BU1a JJIIEKTPUUECKHUX 3aPsI0B.
[IpoBOIHMKHM,  AMDJIEKTPUKM W MOJYNPOBOJHHUKH. 3aKOH  COXpaHEHUs
AJIEKTPUYECKOTO 3apsia.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TouedyHsblil 31eKTpUUECKUi 3aps.
Onekrpuueckoe mnoae. Hanpspk€HHOCTe  dnekTpuueckoro mnois.  [IpuHnumn



CyNEPHO3ULINM BJIEKTPUUECKUX MOJeH. JIMHUM HanpsHKEHHOCTH DJIEKTPUYECKOTO
TOJISL.

Paborta cun anexrpocratudeckoro nois. [lorennuan. Pa3HocTh NOTEHITMATIOB.
[IpoBOIHMKM W OUBIEKTPUKU B BJIECKTPOCTATHUECKOM mMoJie. Jluajextpuueckas
IIPOHULIAEMOCTb.

OnekTpoéMkocTb. KoHaeHncatop. DIeKTpoEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJAEHCATOpA.

TexHu4yecknue yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHUE: DJIEKTPOCKOII,
DJIEKTPOMETpP, DJIEKTPOCTAaTHUECKass 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOpOB,
KOHJICHCATOP, KOIMMUPOBAJIbHBIN alIapaT, CTPYUHBIN PUHTEP.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLININ IEUCTBUA dIEKTPOMETPA.

B3auMmopenicTBrEe HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSAKEHHBIX TEI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMAIIEKTPUKU B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH ILJIOCKOIO KOHAEHCAaTOpa OT IUJIOIIAAH
IJIACTHH, PACCTOSHUSA MEXKAY HUMU U IUIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3mepenne 3meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Hcrounuku Toka. Cumna toka. [IocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 ydacTka LEeTu.

DJIEKTPUYECKOE COMPOTUBIICHHE. YEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpbHOE, MapalIebHOE, CMEIIAHHOE COEIMHEHUE IIPOBOJHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTB
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABHMKYIIAsl CHJIAa U BHYTPEHHEE CONMPOTUBIICHUE HMCTOYHUKA TOKAa.
3akoHn Oma 11 MoJaHOM (3aMKHYTO#) 35ekTpruueckoi nenu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeEMIIEpaTypbl. CBEPXIIPOBOAUMOCTD.

DIJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOTHUKH. CoOcTBeHHas u MIPUMECHAs MPOBOJIMMOCTH
noJiynpoBogHUKOB. CBocTBa p—n-niepexoa. [TomynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIMUTOB.
DJIEKTPOIUTAYECKAS] AUCCOIHUAIMA. DJIEKTPOJIN3.



OnexTpuueckuid TOK B razax. CaMOCTOSITENIbHBII M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuuecKrue YyCTPOHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEpMETP,
BOJITMETP, PEOCTaT, HWCTOYHMKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MIPHOOPBI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJITYIPOBOIHUKOBBII N0/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKAa U HANIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHUSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIA M TIOTIEPEYHOT0 CEUEHUS U MaTepuaa.

CMeniaHHOE COETMHEHUE TPOBOJHUKOB.

[IpssMoe wu3MepeHue HIIEeKTpOABMKYIIEeH cuibl. KopoTkoe 3ambikaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTD BO31yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

N3yueHne cMenaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepenue 311eKTpOIBUKYIIEH CUIIBI MCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaOnronenue anextposusa.

MexknpeaMeTHblie CBSI3H

N3ydenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocylIecTBISIETCS C
y4€TOM COJEpKAaTEIbHBIX MEXKIPEAMETHBIX CBsI3ed C KypcamMH MaTeMaTUKH,
OHMOJI0TUHU, XUMUH, Teorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO
NO3HAaHM: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qumueckas BeIMUMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIEPUMEHT, MOJICIIUPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHue CHUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runepbosia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI U UX IPOEKIMU Ha OCU KOOPJINHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHndeckoe JBHKEHUE B XKUBOW mpupoae, auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUAbI TEIUIONEPEIayu, TEMIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B dKUBOW IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, )KUIKOCTEH U razos,



JNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJIUTHYECKAss  JAUCCOLMALUSA,
rajbBaHHKaA.

T'eoepaghus: BnaxxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE IBWKEHUN C HCIONH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JApPYIHe), JBUraTeilb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIYYEHUS] COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTpYHHBIH IPUHTED, AIIEKTPOHArpeBaTEIbHbBIC puoOOPHI,
AEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoguHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHuUmMHaAA UHOYKUUA

[TocTossHHBIE MarHUTHI. B3auMo1eicTBHE MOCTOSSHHBIX MArHUTOB. MarHutHoe
nose. Bektop MmarauTHOM MHAYKIUU. [[pyHIMN Cyneprio3uliui MarHUTHBIX MOJICH.
Jluaum MarHuTHOM WHAYKUMU. KapThHa IHMHUKA MAarHUTHOW WHAYKUIHHU TIOJIS
MTOCTOSTHHBIX MarHUTOB.

MarnutHoe T10JIe TPOBOJAHMKA C TOKOM. KapTwHa JmHWHUW WHIYKIUU
MarHUTHOTO TOJISl JIJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MIPOBOJIHHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelctBre mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAYJb U HalpaBJICHUE.

Cuna Jlopeniia, €€ MOy/ib U HampaBiieHUE. [[BUKEHUE 3apsSKEHHON YaCTUIIbI
B OJTHOPOJTHOM MarHuTHOM MoJje. PaGoTa cumisl Jlopenna.

SIBiieHUE QJIEKTPOMAarHUTHOW MHAYKUMH. IlOTOK BekTOpa MarHUTHOM
WHIYKUWAHA. OJIEKTPOABIXKYILAS CHJIA HWHAYKUAH. 3aKOH JJIEKTPOMAarHUTHOU
nnnykuuu Gapanest.

BuxpeBoe nsnekTpudeckoe IMoje. IDICKTPOABWKYILAS CHiIa HUHAYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIATEIBHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[Ipasuio Jlenna.

NunykTUBHOCTh.  SIBlIeHME CAMOMHIYKIMU. OJEKTPOJABHKYINAS  CHJA
CAMOMHAYKIIUH.

DHEeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JIEKTPOMATHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YaCTUIl, THIYKIUOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TTOJIEM.

JIuHUM UHAYKIIUA MarHUTHOTO TOJIA.

BzaumogeiicTBre I1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cumnel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUU.

[IpaBuo Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBUKYILIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOTrO MOTOKa.

SIBrieHME CAMOMHIYKITUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

Uccnenoanue aeicTBUSI NOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHONW UHAYKIIHH.

Pa3zpnes 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbIE KOJ1€0AHUS

Konebarenbnas  cucrema. (CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepumon, wactora, amrummryna u (asa KoseOaHU.
[IpyxuHHBI MaATHUK. MaTeMaTU4eCKUN MasATHUK. Y PaBHEHUE TAPMOHUYECKUX
konebanuii. [IpeBparieHne sHepruu Mpu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIC KOJieOaHUS B
UJeaTbHOM KOJIEOATeTbHOM KOHTYpe. AHAJIOTHUS MEXAYy MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KoneOanusiMu. @Dopmyna TomcoHa. 3akoH CcOXpaHEHUS
OHEPTUU B UJCATHHOM KOJICOATEIIbHOM KOHTYE.

[Ipeacrasnenue o 3aTyxaromux KoneOaHusx. BolHyX/IeHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHYX/IeHHBIC 2JIEKTPOMAarHUTHBIEC KOJICOAHMSI.

Ilepemennpii  TOK. CHHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NoTpedIeHUE IEKTPUUECKON
SHEPruM. DKOJOTHUYECKUE PUCKHU TPU MPOU3BOJCTBE 3JEeKTpodHepruu. KymbTypa
WCII0JIb30BaHUs AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUHU dJIEKTpOIepeay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoyieOATENbHOM CUCTEMbl (MIPYKUHHBIN WU
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CBOOOHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMIPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMATHUTHBIX KOJICOAHUA.

Pe3oHanc mnpu mocnenoBaTENbHOM COCIUHEHUHM PE3UCTOPa, KaTYLIKU
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb JIMHUY 3JEKTPONEPENAYU.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnegoBanue 3aBUCUMOCTH NEPHOJA MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnegoBanne nepeMeHHOI0 TOKA B LETH U3 MTOCIEI0BATEIBHO COEIUHEHHBIX
KOHJICHCATOpa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUMHbBLE 60JIHbL

Mexanuueckrue BOJIHBL, yclIoBHsS pacnpocTtpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHHsi W JJWHA BOJHBL llomepeuHble W MOPOJOJIBHBIE BOJIHBL.
HNuTtepdepentus u nudpaxiims MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMIICHUE, MOoJsipu3anus, Tudpaxuus,
unTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[ITkana 371eKTPOMArHUTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[Ipuniunel paguocsA3y U TeleBuaeHUsA. Paguonokamnus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHCHUE: MY3bIKAJIbHbBIC
VHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTMKAa B TEXHUKE W MEAULHMHE, paaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TesegoH, CBYU-neus.

Llemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE TTOMIEPEUHBIX U MPOJTOTHHBIX BOJH.

Konebimromieecs Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U peTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepenunu 1 Audpakiiiu MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJeOaHUIA.



HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPEJIOMIICHUE,
noJyispu3anus, 1udpakius, HHTepepeHLns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. I[IpsMonuHEHOE pacnpoCTpaHEHHE CBETa B
OIHOPOJHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3zoOpaxkeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHUS CBETAa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrojl MOJHOIO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. Ler.

Cobuparoniye u paccermBarolye JuH3bl. ToHKas inH3a. POKYCHOE pacCTOsTHUE
U OINTHYECKasl Cuiia TOHKOU JHH3BL. [locTpoeHne n3obpaxeHuii B coOMparomux u
pacceuBaroMX JUH3ax. @opmysia TOHKOM JUH3bI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. WHrepdepenuuss cBera. KorepeHTHblE HMCTOYHUKHU.
VYcaoBus HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEpP(EpPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [udpakuuonHas pemeéTka. YcCIoBUE HaOIIOIEHUS
[JIABHBIX ~MAaKCUMyMOB IIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyMa,
doToamnmapaT, NPOEKIIMOHHBINA ammapaT, MHUKPOCKOIN, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMonHEHOE paclIpOCTpaHEHNUE, OTPAKEHUE M INPEIIOMIICHHE CBETA.
OnTuyeckue MpuOOpPHI.

[TonHoE BHyTpeHHEE OTpakeHue. Mojellb CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mopenn MUKpOCKoOTa, TEIECKOIA.

Habmonenune narepdepeHum cBera.

HaGnronenue nudpaxiuu ceera.

HaGnronenue aucnepcuu cBera.

[Tonyyenue cekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonmyyenue cnekTpa ¢ HOMOUIbIO TU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusamnuu cBeTa.

Yyenuueckuii sxcnepumenm, 1ab6opamopusle padbonul

N3MmepeHune nokazaresis npeoMIIeHUs CTEKIA.



HccnenoBanue CBONCTB H300paKEHUH B JTUH3AX.
Habnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH
['paHun1bl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [[oCcTyaThl cienuanbHON
TEOPUU OTHOCUTEJIBHOCTH: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIIUIT OTHOCUTENBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMENJICHHUE BPEMEHU M COKpAIlCHUE
JUTUHBI.
DHEpPrus U UMNYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsI3p MacChl C JHEPTUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHULIbL. DHEPTHUS
IIOKOS.

Pasznen 7. KBanToBasi pusuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHEprun GOTOHA C €70 YACTOTON. JHEPTHUS
U UMITYJIbC (POTOHA.

OtkpsiTue u uccnenoBanue porodddexra. OnbiThl A. I'. CToseToBa. 3aKOHBI
dbotorddexra. YpaBHenue DiinHmrTeHa 1 gortodrddexra. «KpacHas rpanuna»
dotordexra.

JlaBnenne cBera. OnpiThl I1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHudyeckre yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHUe: (HOTODIIEMEHT,
dboTomaTunK, COJIHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

dotor(pdeKT Ha YyCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeHIHETO GhoTodddexTa.

Cseroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio o -4acTHIL.
[Inanerapnas mopens aroma. Iloctynatel bopa. M3nydeHwe W MOIUIOLIEHHE
(OTOHOB MpU MEepexo/ie aToMa C OJHOIO YPOBHSI SHEPruM Ha Jpyroil. Buubl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aToMa BOAOPO/Ia.

BonHoBsie cBoiicTBa yactuil. Bosabl ne bpoiisa. KopnyckynsspHO-BOITHOBOM
Ty aJTu3M.

CrnoHTaHHOE W BBIHYKJICHHOE U3TyUYCHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), 1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopna.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habmronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTpPOECHMS sAnpa. OTKpsITHE
paanoaktuBHOCTH. OnbITH Pe3epdopaa o onpeaeneHuio cocraBa paJuoakTUBHOTO
usnyuenus.  CBoiictBa  anbda-, Oera-, ramma-usnydeHus.  BrusiHue
PaaMOaKTUBHOCTU HA KUBBIE OPTAHU3MBI.

OtkpblTHE  TpoTOHA W HeWrpoHa.  HykimonHas  mozens  sapa
I'eiizenoepra—Banenko. 3apsn sapa. MaccoBoe uucio sjapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. [amma-
u3Jly4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl sapa.

SAnepnsie peakuun. /lenenue u CUHTE3 AIEP.

Anepusnii peaktop. Tepmosinepuslii cuHTe3. [IpoOGiaeMBI M IIEPCIIEKTHUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI IEPHOU SHEPTETHKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

Mertobl HAOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHII.

®dyHIaMeHTaIbHbIe B3aUMOAEHCTBUA. EQMHCTBO (pu3nuecKoil KapTUHBI MUpA.

TexHuyeckue yCcTpoWCTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, Kamepa
Buinbcona, simepHblit peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOIMNX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

UccnenoBanue TpekoB yacTuil (110 roToBbIM (hoTorpadusm).

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3MKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKkiagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qus, sSpKUe 3BE3MBI, IUIAHETBI, UX BUIAUMOE
JIBIDKCHHE.

ComnneuHas cucTema.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/71bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajibHbIA Kiacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJICIOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTbY» JUIsl 3BE3] TJIaBHOM TMOCIEA0BaTEILHOCTH. BHyTpeHHee cTpoeHue



3B&31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUN U ABooIMU ConHIa U
3BE3/. DTambl >KU3HU 3BE3I.

Mnineunsit Ilyte — Hama [Nanaktuka. Ilonoxxenne u nBuxenue CosHIA B
lNanaktuke. Tunbl ranaktuk. Paguoranaktuku m kBasapbl. UEpHbBIE IBIPHI B sSIpax
rajgakTUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:ma. Pazberanve rajgakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGnronenust HEeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUH JJIsl OTIpe/IeNIeHUs] TI0JIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usd CeBEpHOro NOJyIIapus U IPKUE 3BE3]IBI.

Ha6nronenus B Teneckon Jlynsl, mnanet, Mieunoro Ilytu.

O06o0maromiee NOBTOPEHUE

Ponp Qusukn © acTpoHOMHM B IKOHOMUYECKOM, TEXHOJOTHMYECKOH,
COLIMAJIBHOM M 3TUYECKOM cepax NeAaTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOW KapTHHE MUPA, POJIh (PU3UIECKON TEOpUHr
B OpMUpOBaHUY MIPEACTABICHHM O PU3MUECKON KaPTHHE MUPA, MECTO PU3UUECKON
KapTUHBI MHUpa B O0IIEM Py COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUMN O IPUPOJIE.

MesxknpeaMeTHbie CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce ocymecTBIseTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYWHA, 3aKOH,
Teopus, HaOIIOJICHUE, IKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMbl YpPaBHEHWH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX MPOCKIHUH HA OCH KOOPIWHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYTrOJHHUKOB,
oTpe/ieieHIe MIOMIAN IIIOCKUX PUTyp U 00bEMa Tell.

buonoecusa: »nekTpuueckue SBICHUS B JKUBOW Mpupoje, KoseOaTeabHbIe
JIBUKEHUS B )KMBOM MPUPOIE, ONITUYECKUE SBIICHUSA B )KUBOM NMPUPOAE, NEUCTBUE
paavaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAILUIMUECKAS] CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUS KPUCTALTNYECKOMN PEIIETKH, CIEKTPATIbHBIN aHAIN3.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3alIeKU MATrHMTHBIX — PY/I,
(doTOoChEMKA 36eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3€MIIETPSICEHUH.

Texnonocusa: IJHWHWUKA DIEKTPOIIEpENAY, TEHEPATOpP MEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, MHAYKLUHUOHHAs II€Yb, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



2. INTAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETo OOIIero
oOpa3zoBaHust (0a30BBIM YpOBEHb) JOJKHO O00ECHEUYUTh JOCTHIKEHHUE CIICIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nKa» AOJIKHbI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIMUXCS PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTIO OOIIECTBa, PACIIMPEHHUE KU3ZHEHHOIO
ONbITA U ONbITA JIESITEIBHOCTH B MPOILECCE Pea3alli OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMHK 00YUaIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO WI€HA POCCUICKOIO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEUYETOBEUYECKUX T'YMAHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTE;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPa)KAaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHOW OpraHU3allNy;

YMEHHUE B3aMMOAEHCTBOBATH C COUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUICKOM I'Pa’KJaHCKON UIEHTUYHOCTH, MTATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUHCKHUX YUEHBIX B 00JIaCTH (PU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAJIIbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM YHUCJIEC B
JEATEbHOCTH YUEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3n4eckoi HayKe;

5) Tpy10BOr0 BOCIMTAHMS:



UHTEPEC K pa3InyHbIM cdepaMm npodhecCHuOHANbHOU JeATEILHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HM;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TJI00aTBHOTO
XapakTepa SKOJOTMYECKUX MpooiieM;

IJTAHUPOBAHUE U OCYIIIECTBJIICHUE JICUCTBUI B OKPYKAIOIIECH Cpelie HA OCHOBE
3HAHUA LEJIEW YCTOMYMBOIO PA3BUTHS YEJIOBEUYECTBA;

pacllMpeHne ONbITa JEATEIBHOCTH JKOJOTMYECKONM HaNmpaBJIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 10 HU3HUKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YyHOU JIeSITeJIbHOCTH, TOTOBHOCTh B MpOIIEeCCe
U3y4YeHUs PUBHKU OCYIIECTBISATH MPOCKTHYIO U UCCIE0BATENbCKYIO AESATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YYeOHbIE 1eiiCTBUA
ba3oBble Jorn4eckue AeucTBUs:
CaMOCTOSITENIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNesATh eI JCATEIBbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HX
JNOCTUKEHUS,
BBIABISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYUSI B  PACCMATPUBAEMBIX
(U3HYECKUX SBICHUSIX;
pa3pabaThiBaTh IUJIAH PENICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUaIIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIHLTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUM AEATEIBHOCTH;
KOOPAUHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSIX PEAIbHOTO, BAPTYAJIBHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILJICHUE TTPU PEIICHUU KM3HEHHBIX MTPOOJIeM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIKOYEBBIMU MOHATHUSMH U METOAAMHU
duznyecKkoil HayKu;



BJa/I€Th HaBbIKaMHU y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON AESITENIbHOCTH
B 00s1acT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJEpKaHus, MPUMEHEHHUIO0 Pa3INYHbIX
METOJIOB IMO3HAHUS;

BJaJE€Th BHUJAMU JIEATEIBHOCTU 110 TMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALINY, MPEOOPa30OBAHUIO U MPUMEHEHHIO B pPa3IMYHbIX Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE IIPU CO3/aHUH YUEOHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISIT  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3a/auy,
BBIJIBUTaTh TUIOTE3Y €€ pellieHus, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUMN, 3a]1aBaTh apaMeTpPbl U KPUTEPUU PEIICHNUS;

aHAJIM3UPOBaTh TOJIYYEHHBIE B XOJI€ pELIECHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (OpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeNbHOMN
JEeSITEIbHOCTH, B TOM YHCIIE€ IPU U3YYEHUU (DU3HKY;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH PUOOPETEHHBIHN OIIBIT,

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3UKE B MPAKTUYECKYI0 00JacTh
KHU3HEACSITEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIpeJIaraTb OPUTHHAJIbHBIE TIOAXO0/IbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIONINE aJIbTePHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmanueii:

BJa/IeTh HaBBIKAMH MOJIy4eHUS MHGOPMaLUU (PU3NYECKOTO COAEPIKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IOMCK, AHAJU3,
CUCTEeMATHU3AIMI0 W WHTEPIpETAi0 WHOOPMAIMKA Pa3TUYHBIX BUAOB U (OpM
IPEICTaBIICHNUS;

OLICHUBAThH JOCTOBEPHOCTH HH(POPMAIIHH;

UCIOJb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTMH B PELIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3al[MOHHBIX
3a/1a4 C COOJTIO/IEHUEM TPEOOBAHU IPTOHOMUKH, TEXHUKHU 0€301MaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M STUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEp)KaHus B pa3lMyHbIX (popmarax c
y4€TOM Ha3zHaueHMsI HTHPOPMALIUHU U LEIEBON ayJUTOPHUH, BBIOUPAs ONTUMAJIbHYIO
(dbopMy nIpencTaBlieHUs U BU3yaJIU3aliu.

KoMMyHUKATHBHbIE YHHBePCAJbHbIE YUeOHbIe 1eliCTBUS:
OCYIIECTBIISATH OOIICHUE HA YpoKaX (DU3MKHU M BO BHEYPOUHOH 1eATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHTyallMidi ©  CMsT4aTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTUYHO H3J1ararb CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh W HMCIOJb30BaTh MNPEUMYILIECTBA KOMAHIHOWM M WHIWBUIYAJIbHOU
paboThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIeHA KOJIJIEKTUBA;

NpPUHUMATh 1€IM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJAWHUPOBATh JACHUCTBUSA MO €€ JIOCTH)XEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacmpenensiaTh pojaud ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh PEe3YyJbTaThI
COBMECTHOM pabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KaXJAO0r0 YYaCTHUKA KOMaHbl B OOLIUI
pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBATh WAEU C TO3UIUMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaIIUsX, IPOSBISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JESITEIBLHOCTh B 00JIaCTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX U Kauye€CTBEHHBIX
3a/1a4, IJIaH BBITIOJIHEHUS MPAKTUYECKOU pabOThI C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JlaBaTh OLICHKY HOBBIM CUTYAaIIUsIM;

pacHIMpsaTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JieNaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTrb Ha cels
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crocoO0CcTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMH B 00JIacCTH
(bU3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, S)MOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B NIE€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedieKCHMH KaK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, MX pE3yJIbTaTOB U
OCHOBAHUM;

UCIIO0Ib30BaTh NMPUEMBI peuIeKCUM AJIsi OIIECHKH CUTYyallid, BRIOOpa BEPHOTO
peuieHus;



yMETh OIIEHWBAaTh PHUCKH W CBOCBPEMEHHO IPHHUMATh PEIICHUS IO WX
CHUKCHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHUX TIPU aHAIW3E pe3yIbTaTOB
NESITENHHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTHX TP aHalu3e pPe3yJbTaToB
NESATENHHOCTH;

PU3HABATH CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B nporiecce mocTmkeHus TIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IPOTPAMMBI 110
bu3uKe A YpPOBHA CpeIHero ooOmero oOpa3oBaHUS Yy OOydYarOUTUXCs
COBEpPIIICHCTBYETCS AYMOIIMOHAITbHBIH MHTEIJICKT, IpeNOoJIarafoIIui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATLHOE
COCTOSIHHME, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOITMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B cele;

CaMOpETYJINPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPHHHMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aManTHPOBATBCI K
AMOIMOHATILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHUE K JIOCTHXKCHHUIO 1ETH U
yCIexy, ONTUMHU3M, HWHHUIIMATUBHOCTH, YMEHHE NEHCTBOBATh HCXOJIS W3 CBOHMX
BO3MO>KHOCTEH;

AMIIATUH, BKIFOYAONIECH CITOCOOHOCTh MIOHUMATh AYMOITMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIIFOYAOIIMX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITE MHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K koniy o6yuenus B 10 kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM yPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKUA B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOACH;

YUUTBHIBaTh TpaHUIBl MPUMEHEHUS W3YUYEHHBIX (U3NYECKUX MOJEINIEH:
MaTepHalibHasl TOUKa, MHEpIUaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPOE TEIIO,
UJICATIbHBIN Ta3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij] NPU PEIICHUH PU3NYECKUX 3a]1a4;

pacrno3HaBaTh (pU3MUECKHe SIBICHUS (IPOLECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHMS BEILECTBA U



ANEKTPOJAMHAMUKHU: PABHOMEPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHHE,
CBOOOJIHOE MaJieHUE TeJl, IBM)KEHHE N0 OKPY>KHOCTH, MHEPIUs, B3aUMOJECHCTBUE
Ten, audPy3usi, OPOYHOBCKOE IBUKEHUE, CTPOEHUE KUAKOCTEH M TBEPIBIX TEI,
U3MEHEHHEe O0OBbEMA TeNl MPHU HArpeBaHUU (OXJIAXKICHHH), TEIJIOBOE PaBHOBECHUE,
UCIIapeHUe, KOHACHCAIUs, IUIaBICHUE, KPUCTAJUIM3ALMs, KHUIIEHHE, BIIAKHOCTH
BO3/lyXa, MOBBIIICHUE NABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE,
CBA3b MEXK/Y NapaMeTpaMH COCTOSIHUA Ta3a B M30IPOLIECCaxX, AIEKTpHU3aLuUs Tell,
B3aUMOJEHUCTBUE 3apsI0B;

OINHCHIBATh MEXAHWYECKOE JIBUKEHHUE, MCIONb3Yys (PU3NUYECKUE BEIUYUHBL:
KOOpJMHATa, IyTh, IEPEMEIIECHHE, CKOpPOCTb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIBC Te€Jla, KHHETHYECKas: dHEprus, NOTCHIUAIbHAS SHEPrus, MeXaHU4ecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHWU MPaBUIBHO TPAKTOBATH
(Gu3NYECKU CMBICT HCIHOJB3YEMBbIX BEIMYUH, UX OOO3HAUCHUS M EIUHUIIBL,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUYHMHY C APYTUMHU
BEJIMYMHAMU;

ONMKCHIBATh HM3YyYECHHbIE TEIUIOBbIE CBOMCTBA TEJI M TEIJIOBBIE SBJICHUS,
UCTIOJIb3Ysl (DU3MYECKUE BEIIMYMHBL: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTUYECKOro JBHKEHHS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSs 3Heprus, padbora rasa,
KOO(QQUIUEHT TMOJE3HOIO JEHCTBUS TEIJIOBOIO JBHUraTens; IHpU ONMCAHUU
OPaBUWIBHO TPaKTOBaTh (U3UYECKUH CMBICI MCHOJb3YEMbIX BEJIIMYUH, HX
0003HAaUeHHUd W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
($u3NYECKyI0 BEIUYUHY C APYTUMU BEIMUUHAM;

ONMCBIBATh U3YUYECHHBIC AJIEKTPUUYECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONIBb3Ys (PU3NYECKHUE BETUUYMHBI: AJIEKTPUUECKUHN 3apsij,
ANEKTPUUECKOE MOJe, HANPSLHKEHHOCTD MOJIsl, MOTEHLHAN, PA3HOCTh NOTEHIIMAJIOB;
OpU ONHCAHMM MPABWIBHO TPAKTOBAaTh (PU3NYECKH CMBICI HCIOJIb3yEMBIX
BEJIMYMH, MX OOO3HAYEHMs] U EIUHMIIBI; YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE
JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BETMUMHAMU;

aHAIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBIICHUS, UCIONB3YS (U3HUECKUE
3aKOHBI U NIPUHLNIBL: 3aKOH BCEMUPHOTo Tsarotenus, I, I u III 3axonsl HeroToHa,
3aKOH COXPAHEHUS MEXAHMYECKOW OJHEPruH, 3aKOH COXPAHEHHS HMITYJIbCa,
OPUHIMI CYNEPIO3ULIMHA CWJI, NMPUHUMUII PaBHONPABUS HHEPLUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYK) TEOPUIO CTPOCHMS BELIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOIO JBUXKEHUS MOJEKYI C
a0COJIIOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
IIEKTPUYECKOT0 3apsiia, 3akoH KylloHa, IpU 3TOM pas3inyaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUILIbL,
00J1aCTH) MPUMEHUMOCTH;



00BSACHATH OCHOBHBIE IPUHIIUIIBI ICUCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inuaTh YCIOBHUS WX 0€30MaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOU
KHU3HU;

BBIMOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUIO (PU3UUECKUX SIBICHUU U
IPOLIECCOB C HCIOJB30BAHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUU, NpPU ITOM
dbopmynupoBath MpodIeMy/3a1ady U TUIOTE3y Y4eOHOTro SKCIIEpUMEHTa, COOUupaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PY10BaHMsI, TPOBOANUTH OTBIT U (POPMYIIUPOBATH
BBIBO/IBI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUYECKUX BEIUUMH, TIPU
TOM BBIOMpPATh ONTHUMAJBHBIA CHOCOO M3MEPEHHUsT W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYECKUMH  BEIUYUHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCHPOBATH PE3yJIbTAThl OJYUYEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUUYHMH B BUJIE
TaOJUIl U TPaQUKOB, JAENIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMUS;

coboaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIICIOBAHUI B
pamMKax y4eOHOTO DSKCIEepHUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JEeSITEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOICTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHON (DU3MYECKON MOJIeNbIo,
UCTIONB3YS (hU3HUECKHe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMBbIE JUIsl €€ pellleHus, MPOBOJUTH PAcuéThl M OLICHUBATH PEaIbHOCTh
MOJIYYEHHOTO 3HAYCHHS (PU3UUECKON BEIMYUHBI,

peliaTh KaueCTBEHHBIC 3aaUH: BRICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUNBYIO
[ETIOYKY PaCCyXJACHUU C OMOpPON Ha HM3y4YeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue IBICHUS;

UCIIOJIb30BaTh IPU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMN U MPECTABICHUS
y4eOHOH ¥ HAy4YHO-NIONYJAPHONH HH(POPMALMM, TOJYYEHHOM U3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIydaeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHUE IPOIIECCOB OKPYIKAIOIIEro MUpPa, B Pa3BUTUE TEXHUKH
U TEXHOJIOTHM;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MAaCHOCTU NpH OOpAIlEHHH € MNPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 310pPOBbS M COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPY>KaIoIlel cpejie;



paboTath B TpYyIIE C BBHIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IJIaHUPOBaTh palbOTy TPYIIbI, palMOHAILHO pacHpeAcssiTh O00S3aHHOCTH U
MJIAHUPOBAThH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIEKBATHO OLICHUBATH
BKJIaJl KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTpUBAEMOM MPOOJIEMBI.

K koniy o6yuenus B 11 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bU3UYECKON KapTUHBI MUPAa;

YUYUTHIBATh TPAHUIBl TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIETeH:
TOYECUHBIN AJEKTPUUECKUMN 3apsl, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, s/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO siapa TMpH penieHUuH (Pu3ndecKux
3ajad;

pacno3HaBath (pU3NYECKHE SIBJICHUS (MPOILECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJAMHAMUKH M KBAHTOBOW (PU3MKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE ACHUCTBUS TOKA, B3aUMOJICHICTBHE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsll, 3JIEKTPOMArHUTHBIE KOJEOaHUsS U
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETA, OTPAKECHHE, MPEIOMIICHHUE,
uHtepdepennus, audpakius W MOOJApU3alMi  CBETa, JUCHEPCHUS CBETa,
dbotoanexTpuueckuit 3pdext (potordPdekT), cCBETOBOE NaBIECHUE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aToma BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas

PaauO0aKTUBHOCTD;
OMKCHIBATh W3YYEHHBbIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYIO0  NPOBOJUMOCTb  Pa3jIMYHBIX  Cpel) U

AJIIEKTPOMArHUTHBIE SIBJICHUS (TPOILECCHI), HCIONB3Yys (U3HUECKUE BEIUYUHBL:
JIEKTPUYECKUHN 3apsij, CHJIA TOKA, DJIEKTPUYECKOE HANPSKEHUE, DJIEKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, JEKTPOJBIDKYIAs CUia, paboTa TOKa,
WHIYKIHMS MAarHUTHOTO TMojs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKH, DHEPrus JJIEKTPUYECKOTO M MArHUTHOTO IIOJIEH, MEPUOJI M YacTOoTa
KoneOaHuil B KoJeOaTeIbHOM KOHTYpE, 3apsl U cuja ToKa B TMpolecce
FapMOHMYECKHUX DJIEKTPOMArHUTHBIX ~KOJeOaHUW, (OKYCHOE pacCTOSIHHUE U
ONTHYECKas CWJa JIMH3bI, TIPU OMHCAHUU TMPABWILHO TPAKTOBATH (DU3UUYECKUUN
CMBIC]I HCIOJb3YEMBIX BEJIIMYMH, WX OOO3HAYEHUS W E€IUHUIbI, YKa3bIBaTh
(opMyJIbL, CBSI3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BETUUHMHY C IPYTMMHU BEIMUYNHAMH;

ONMUCBHIBATh H3YyYECHHBIE KBAHTOBBIE SBIEHHUS M MPOLECCHI, HCIOIb3Ys
¢dbu3nyueckue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJWHA BOJIHBI U
4acToTa CBETA, SHEPTUsI U UMITYJbC (POTOHA, EPUOJI TIOJypaciajia, SHEPIHs CBI3U



ATOMHBIX SIJIep, NpPU OINHUCAHUM TMPABUIBHO TPAKTOBATh (PU3MUECKHN CMBICI
WCIIOJIb3YEMBIX BEJIIMUMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3bIBAIONIME JaHHYI (DU3WYECKYI0 BEJIUYUHY C JPYrUMHU BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL

aHATM3UPOBaTh (PU3MUECKHE MPOIECCHl U SBIICHUS, UCIONB3Ys (HU3HUUECKUE
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCIIEIOBATEIHLHOTO U MapaiIeIbHOTO
COCIMHEHUs NPOBOJHUKOB, 3akOH Jkoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHYKIWH, 3aKOH MPSMOJUHEUMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETAa, ypaBHeHHWE OWHINTEHHA s doTodrddexra,
3aKOH COXPaHEHWS] HHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUS
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpaHEHUs MaccOBOr0 YHCIA, MocTynaTsl bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Mpy 3TOM Pa3indyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKCHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

OTpeJeNATh HAIIPaBJICHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO TOJISl POBOJHUKA
C TOKOM, cuJjibl Ammnepa u cuiibl Jlopenna;

CTPOUTh W OMHUCHIBATH M300pAKEHHE, CO37aBAa€MOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 UCCIIENOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOLIECCOB C HCIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEpPEHUMH: MpU 3TOM
dbopmynupoBath NpodiaemMy/3aiady u TUIOTE3y YueOHOIro SKCIIEPUMEHTa, COOUupaTh
YCTAHOBKY U3 MPEAJI0KEHHOTO 000pYy10BaHUs, TPOBOJAUTH OMBIT U POPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3MUECKUX BETUYHH, IIPU
ATOM BBIOMpATh ONTHUMAJIBHBIA CIOCOO0 W3MEPEHUS U UCMOJIb30BaTh HM3BECTHBIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

WCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIMYUH C MCTIOIB30BAHUEM TPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTAThI
MOJIYYCHHOU 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BUZAEC TaOMUIl U TpaduKOB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEA0BaHNUS,

cobroaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIIEIOBAHUI B
paMKax y4eOHOTrO OKCIEpUMEHTa, Y4eOHO-MCCIIENOBATEIBCKOH W IMPOCKTHOM
NESITETPHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M J1AOOPAaTOPHOTO
000pyI0BaHUA,

pemiatb pacu€THble 3aJayd C SBHO 3aJJaHHOM (DU3MYECKON MOJIENbIo,
UCIIONb3Ys (U3UYECKHUE 3aKOHBI U NMPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1aun
BBIOWpATh (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HeoOXonuMble NJisi €€ pelIeHHs, TPOBOJUTh PACUEThl U OIEHUBATH PEATBHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (PU3UIECKON BEJIUUHHBI;



pelIaTh KaueCTBEHHBIC 3aaUH: BRICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUNBYIO
IIETIOYKY PACCYXKICHUH C OMOpPOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue sIBJICHNUS,

WCIIOJIB30BATh ITPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHBIC MH(GOPMAIIMOHHbIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMN U TPECTABICHUS
y4eOHOW W Hay4HO-TIONMYJISAPHOW WHGOpPMAIUHU, TOJYYCHHON W3 pa3iIMdHbIX
WCTOYHUKOB, KPUTHYCCKH aHATM3UPOBATH MMOTydaeMyIo HH(pOpMaIio;

OOBSCHATh TPUHIUIIBI JEHCTBHUSI MAIllMH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MaCHOTO HUCIIOIh30BaHUS B MOBCEIHEBHON
KU3HH,

IPUBOUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE IPOIIECCOB OKPYKAIOIIETO MHpA, B PA3BHUTHE
TEXHUKU U TEXHOJIOTHUIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM KU3HU JIJIS
obecrnieueHnss 0€30MACHOCTH TPU OOpaIIeHWH C MPUOOpPaAMH M TEXHHYECKUMU
YCTPONCTBAMH, JIJII COXPAHCHUS 37I0POBbS M COOJIOICHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOILIEH CpeJIE;

paboTath B TpYIIE C BHINOJHCHUEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAaHUPOBATh padOTy TPYIIbI, PalMOHAIBHO pACHpPENENiaTh OO0S3aHHOCTU U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYaIlMsIX, aJcKBaTHO OLIEHHWBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIICMBI.



3. TEMATUYECKOE TIJIAHUPOBAHHME C YYETOM PABOYEM

INPOI'PAMMBI BOCIIUTAHUA

10 KJIACC
Kosan4yecTBo DJIeKTPOHHbIE
Ne 4acoB u(pposbIe
Tema ypoka i pp
n/n o0pa3oBaTe/bHbIE
pecypchl
dus3uka — HaykKa O IpUpOJE. 1
1 Hayunsie MeTo/ b1 TO3HAHUS bubmmorexa [TOK
Y . https://m.edsoo.ru/ff0c32e2
OKPY>KaI0IIIEer0 MUpPa
Ponb 1 mecTo usuku B 1
OPMHPOBAHUU COBPEMEHHOMN
2 i)a p‘IHOI;I KapTUHBI 1\/1131/1 a, B bubmorexa HOK
Y pu pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATETbHOCTH
J0JIeH
MexaHu4yeckoe TBUKEHHE. 1
OTHOCUTENBHOCTD
3 MEXaHUYECKOTO IBUKEHUS bubmorexa HOK
A ' https://m.edsoo.ru/ff0c3508
[Tepemenienue, cKOpoOCTb,
YCKOpEeHHue
4 PaBHOMEpHOE MPSIMOJIMHENHOE 1 bubmmoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 bubnnorexa [JOK
NPSIMOJIMHEHHOE JIBUKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majieHre. Y CKopeHue 1 bubmuoteka [JOK
CBOOOHOTrO HaJcHUs https://m.edsoo.ru/ff0c39cc
KpuBonunerinoe nBrxeHUE. 1
7 JBrm>xeHue MaTepruaibHOM TOYKH bubmmorera [TOK
p https://m.edsoo.ru/ff0c3ada
10 OKPY>KHOCTHU
[IpuHUKIT OTHOCUTENIBHOCTH 1
g lNanunes. UnepuuaneHele bubmuorexa [IOK
cuctemsl orcuera. [lepBriil 3aK0H https://m.edsoo.ru/ff0c3be8
HeroTona
Macca tena. Cuna. [Ipunuun 1
9 CyIepIo3uiuu cuil. Bropou bubnnoreka [JOK
3axoH HbroToHa s https://m.edsoo.ru/ff0c3be8
MaTepUATLHOU TOYKH
10 Tperuu 3akon HeroToHa st 1 bubnuoreka [IOK
MaTEPUAIIBHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
11 3aKOH BCEMUPHOTO TATOTEHUS. 1 bu6mmorexa [IOK




Cuna tsxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyroctu. 3akoH ['yka. bubnnorexa [JOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunment
13 Tpenusi. Cuiia COpOTUBIICHUS bubnnorexa [HOK
IIpU JBYIKEHHUH TeJla B KUIKOCTH https://m.edsoo.ru/ff0c3{f76
WJIU Ta3e
[ToctynarenbHoe 1
BpalaTEeIbHOE JIBUKECHUE
14 aOCOJIIOTHO TBEPAOTO TeNa. bubnuorexa [JOK
MowmeHnT cuibl. [lnedo cumel. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPOTO
Tena
NMnynec MaTepuanbHOM TOYKH,
CHUCTEMBI MaTePUAIIbHBIX TOYCK.
bub6mmorexa [IOK
15 Nmnynbe cumbl. 3aKoH
https://m.edsoo.ru/ff0c43d6
COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE nBUXKEHUE
PaGoTta u MOIITHOCTH CHITBIL.
Kunernueckas sHeprus
. Bbubnuoreka [JOK
16 MarepuanbHOU TO4YKHU. Teopema
I https://m.edsoo.ru/ff0c4502
00 M3MEHEHUU KHUHETUICCKON
SHEPTHUH
[loTeHuumanpHas SHEPTHUsL.
[loTeHuumanbHas SHEPTUSI YIIPYTO
17 ne(GOpMHUPOBAHHOU TIPYKUHBI bubmmorera [TOK
pMHP Py ' https://m.edsoo.ru/ff0c461a
[loTenumanbHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHuumanbHbIe U
HEeMOTeHIMalbHble CUJIbl. CBA3b
paboThI HEMOTEHIIUATBHBIX CHII C
18 WU3MEHCHHEM MEXaHHUUECKOH bubmmorexa [TOK
https://m.edsoo.ru/ff0c478c
SHEPTUU CUCTEMBI Tel. 3aKOH
COXPaHCHHS MEXaHUYECKOH
SHEPTUU
JlaGopaTopHas pabora
«MccnenoBanue cBsizu pabOTHI
19 CUJIBI C UBMEHEHUEM

MEXaHUYECKOM YHEPIUU Tena Ha
IIPUMEPE PACTAKECHUS
PE3UHOBOIO KIyTa»




20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpPaHEHHUS B
MEXaHHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS
MOJIEKYJIAPHO-KMHETUYECKON

TeopuH. bpoyHOBCKOE JBUKEHUE.

Auddysus

bubmnoreka [IOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep IBUKEHHUS U
B3aMOJCUCTBHUS YAaCTHI]
BelecTsa. Mozenu cTpoeHus
ra3oB, JKUAKOCTEN U TBEPIBIX Tel

23

Macca monexyi. KonnyectBo
BenectBa. [locTosiHHAs
ABorazapo

24

TemnoBoe paBHOBeECHE.
Temneparypa u e€ uaMepeHue.
[IIxana remneparyp Llenscus

25

Wneanpueiii raz B MKT.
OcnoBHoe ypaBHeHre MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomroTHAs TeMIepaTypa Kak
Mepa CpeTHEN KNHETUYECKOU
SHEPTHH JIBIKCHHS MOJIEKYI.
YpaBHenue Menpeneena-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ["a3oBbIC
3aKOHBI

28

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX]y apaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO ra3a

29

W3omporieccsl B HeaIbHOM Tase
U UX rpaduueckoe
npeaACTaBJICHUC

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c570e

30

BuyTpennss sneprust
TepMO}II/IH.’:lMI/ILIeCKOI/Iv CUCTEMBI N
CIoCcOObI €€ U3MEHEHHS.
KonuuecTBo Temnotel u padoTa.
BuyTpennss sueprus
OJTHOATOMHOTO HUJICAIBHOTO Ta3a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Bunael Terionepenaun

bu6mmorexa [IOK




https://m.edsoo.ru/ff0c5¢36

VenapHas TEIUIOEMKOCTD

1 BemiecTBa. KommaecTBO TEIIOTHI bubmuorexa [JOK
IIpU TEIlIonepeaaye. https://m.edsoo.ru/ff0c5¢36
AmabaTHBIN MpoIecC
1 IlepBblii 3aKOH TEPMOAMHAMUKH U bu6nuoreka [IOK
€ro IMpUMEHEHUE K U30IIpoLieccaM https://m.edsoo.ru/ff0cSefc
HeobOpartumocTh mporieccoB B
34 npupoje. Bropoii 3akoH bubmorexa HOK
PHPOAC: P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
15 [Tpunmun nevicrBus u KI1/] bu6mmorexa [{OK
TEIJIOBOM MaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ{
17 DKOJIOTHYECKHUE TPOOIEMBI
TETIOOHEPTETUKH
O06o06maromuii ypok
38 «Monexynst HazlzbmHKa bubmorexa LHOK
P ’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOUHAMUKI
KonrponsHas pabora no Teme
39 «MonexynsipHast pu3nKa bubmmorexa LIOK
yAp ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTHHAMUKIDY
[Tapoo6pazoBanue u
40 KoHJieHcanus. cnapenue u bubmorexa HOK
A H P https://m.edsoo.ru/ff0c63b6
KUIICHUE
AOCOJIIOTHAsI U OTHOCUTEIIbHAS
41 BIAXKHOCTh BO3JyXa bubmorera [TOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacepimennsiii nap
Tsepnoe teno. Kpucrammueckue
1 aMopQHBIE TeTa. AHU30TPOIHUS
42 CBOMCTB KpHCTajlIoB. JKuakue bubmorexa HOK
P F A https://m.edso0.ru/ff0c6510
kpuctayibl. CoBpeMEHHbIE
MaTepHuabl
[TnaBieHre U KpUCTATUIA3AIIHS.
43 VY nenbHas TerIoTa MIaBICHUS bubmorexa HOK
A ' https://m.eds00.ru/ff0c6708
CyOnmumarust
bubnuoreka [JOK
44 v 0
PABHCHHE TEIUIOBOTO bajtanta https://m.edsoo.ru/ff0c6820
DnekTpu3alus Tel.
45 DnekTpuueckuu 3apsi. JIsa Buaa bubmmorera [TOK
p PAL. A https://m.edsoo.ru/ff0c6bcc
INEKTPUIECKUX 3aPSIOB
46 [IpoBOHUKH, TUATIEKTPUKHU U bu6mmorexa [IOK




MOJTYTIPOBOTHUKH. 3aKOH
COXPAHEHHUS NEKTPUYECKOTO
3apsiaa

https://m.edsoo.ru/ff0c6bec

47

B3aumoneuncTBue 3apsaioB. 3aKoH
Kynona. Toueunsin’
AJIEKTPHUYECKUH 3apsijT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6ced

48

Hanpsk€HHOCTD 3J1EKTPUUECKOTO
nosist. [lpuHnun cynepno3uuuu
ANIEKTPUYECKUX TToJIeH. JInHIM
HaIpPsKEHHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6df2

49

PabGoTa cun
3JIEKTPOCTATUYECKOTO MOJIA.
ITorenmuan. PazHocTh
MOTEHIIUATIOB

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6f00

50

[TpoBOTHHKYN U AWDIICKTPUKH B
AIEKTPOCTATHYECKOM ITOJIE.
JlunnnekTpudeckas
MIPOHUIIAEMOCTb

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7018

51

DnexTpoeMkocTh. KonaeHcarop

bu6mmorexa [IOK
1https://m.edsoo.ru/ff0c7126

52

DAEKTPOEMKOCTH IIOCKOTO
KOHJEHCAaTopa. DHEprus
3apsKEHHOT0 KOHJIEHCAaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72¢0

53

JlaGopaTopHas pabora
"N3mepenue JIeKTPOEMKOCTH
KoHjieHcaTopa"

54

[Tpuniun geicTBus u
IPUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJILHOI'O aniapara,
CTPYHWHOTO IIPUHTEPA.
DneKkTpocTaTHYeCcKas 3aluTa.
3a3emiieHHE AJIEKTPOIPUOOPOB

55

DNeKTpUYECKU TOK, YCIOBUS €r0
cyuiectBoBanus. [TocTosHHBIN
Tok. Cuia Toka. Hanpsixenue.
Conpotusienue. 3akon Oma aJist
ydacTKa Lenu

56

ITocnemoBarennpHOE,
napaieIbHOe, CMEIIaHHOE
COCJIMHEHUE MPOBOIHUKOB.
JlaGopaTopHas pabota

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7410




«/3y4ueHne cMenaHHoro
COEIUHEHUS PE3UCTOPOBY

57

PaboTa 1 MOLTHOCTB
ANEKTPUYECKOTO TOKA. 3aKOH
[xoyinsa-Jlenna

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

58

3axod OMa 1 MOJTHOU
(3aMKHYTOM) 3JIEKTPUYECKON
nenu. Koporkoe 3ambIkaHue.
JIaboparopHast pabota
«M13mepenne D/1C uctounuka
TOKA U €T0 BHYTPEHHETO
COTIPOTHBIICHHSD

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHblil ypok. KonTponbHas

pabota mo Teme

n "
OnexrpoauHamuka' /

Bcepoccuiickas npoBepodHas

paborta

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuit ypok
«DNEKTPOAUHAMUKAY /
Bcepoccuiickas npoBepodHas
paborta

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAs POBOIUMOCTD
TBEPJIBIX METAJIJIOB. 3aBUCHMOCTD
COTPOTUBIICHUS METAIIIIOB OT
TEMIIEPATYyPHI.
CBepxnpoBOIUMOCTb

62

DNEeKTPUUECKUH TOK B BaKyyMe.
CBOWMCTBA AIICKTPOHHBIX MTYYKOB

63

[TonynpoBoaHUKH, UX
COOCTBEHHAs U ITPUMECHAs
npoBoaAUMOCTh. CBOHCTBA p—N-
nepexofa. IlomynpoBogHUKOBBIE
puOOpPbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DJICKTPUUYECKHUN TOK B pACTBOPAX
1 paciuiaBax 3JeKTPOJIUTOB.
DneKTponuTHIecKas
Jquccouanus. JIeKTpoIn3

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

65

DJIEKTPUUECKUHU TOK B Ta3ax.
CaMOCTOSITENbHBIA U
HECaMOCTOSTCIIbHBIN Pa3psill.
Momnuans. [1na3zma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae




DneKkTpudeckue mpudopsl 1 1

66 YCTPOWCTBA U X IIPAKTUYECKOE bubnnorexa [JOK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonTponbHas padbota no teme 1

67 «9nexkrpocraruka. [locTossHHBIN bubnuorexa [HOK
3JeKTpuYecKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

68 PesepBHbIit ypok. O600maromuii 1 bubmuotexa [JOK
ypok 1o temam 10 knacca https://m.edsoo.ru/ff0c8f6c
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11 KITACC

KoimuecTBo JJIeKTPOHHBIE
Ne JacoB ndposbie
Tema ypoka ungp
n/n oOpa3oBaTejibHbIE
pecypcbl
ITocTogsHHBIE MATHUTEI U UX 1
B3auMojercTBUEe. MarHuTHoe
1 nojie. BekTop MarHuTHoOM bubnmorexa [IOK
’ p . https://m.edsoo.ru/ff0c9778
UHAYKUWU. JIMHUU MarHUTHOU
WHIYKIIW
MarauTHo€ 1moJie MPOBOIHUKA C 1
) ToKOM. OnBIT DpcTeaa. bubnuoreka [IOK
B3anmoneicTere npoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlabopartophnast pabora «M3yuenue | 1
3 MAarHUTHOT'O ITOJIS KaTYIIKH C bubnmorera [TOK
y https://m.edsoo.ru/ff0c98fe
TOKOM
JleiicTBMEe MarHUTHOTO MOJIS Ha 1
MPOBOJHUK ¢ TOKOM. Cuiia
4 Awmriepa. Jlaboparopnas pabota bubnuorexa [JOK
«Hccnenosanue nerucTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»
JleiicTBEe MarHUTHOTO MOJIS Ha 1
5 JBUXKYILYIOCS 3apSIKEHHYIO bubnuorexa [JOK
yactuny. Cuna Jlopenma. Pa6ora https://m.edsoo.ru/ff0c9df4
cuiel JlopeHna
DJIIeKTpOMarHuTHasI WHIYKIIUS. 1
[ToTok BeKTOpa MAarHUTHOM
6 1503010790070 0RO I (OR71391479117178
3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papazaes
Jlabopartopnas pabota 1
7 «Uccnenosanue BiaeHUS bubnmorexa LHOK
5 https://m.edsoo.ru/ff0cal 50
AJIEKTPOMATHUTHON MHY KL
NunykTuBHOCTS. SIBIEHUE 1
camouaaykmun. DJ1C
Y A bubmuoreka [JOK
8 CaMOUHIYKIMH. DHEPIus

MAarauMTHOI'O ITOJIA KaTYIIKH C
TOKOM. :‘)JICKTpOMaFHI/ITHOG I10JIC

https://m.edsoo.ru/ff0ca600




TexHn4eckue yCcTporucTBa U UX
IIPUMEHEHNE: ITIOCTOSTHHBIE
MarHMThl, 3JI€KTPOMarHuThI,
AJIEKTPOJBUraTeIlb, yCKOPUTEIN
AJIEMEHTApHbIX YaCTHII,
WHIYKLIUOHHAs [1eYb

10

O6o0maromuii ypok « MarHuTHOE
noJse. DIeKTpOMarHuTHas
WUHIYKIIHSD

bubanoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHas pabora no Teme
«MaruurtHoe 1nosie.
:‘)J’IeKTpOMaFHI/ITHaH UHAOYKIOUSD)

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIC MEXaHUYECKUE
Kosiebanus. ['apMoHMYeCcKue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHM.
[IpeBpatienue sHepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MepHOIa MaJIBIX KOJICOaHMIA Tpy3a
Ha HATH OT JIJTMHBI HUTH ¥ MaCChI

rpy3a»

14

KonebaTenbHBIN KOHTYP.
CB0OOOIHBIE AIIEKTPOMATHUTHBIC
KoJIeOaHMs B MAEATLHOM
KoJ1e0aTeIbHOM KOHTYPE.
AHanorust Mexuy
MEXaHNYECKUMHU U
AJIEKTPOMAarHUTHBIMH
KoJIEOAHHUSIMH

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DOHCPIUHU B
UIeaTbHOM KOJIeOaTeTbHOM
KOHTYpE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusX. By 1eHHbIE
MeXaHUYeCKHe KoueOaHusl.
Pe3onanc. BeiHyXneHHBIE
3JIEKTPOMAarHUTHbIE KOeOaHus

bu6mmorexka [JOK
https://m.edsoo.ru/ff0cbbl86

17

[TepeMeHHBIN TOK.
CuHyCOHMAIbHBIA IEPEMEHHBIN
TOK. MOIIHOCTh IEPEMEHHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34




TOKa. AMIUIUTYIHOE U
JICKCTBYIOIIIEE 3HAUCHUE CHJTBI
TOKa U HAMPSKEHUS

Tpaucdopmarop. [IpousBoactso,

18 nepeaaya u norpedieHue
JIEKTPUYECKON SJHEPTUU
Y CTpoiCTBO U MPAKTUYECKOE
19 MIPUMEHEHHUE NEKTPUIECKOTO bubnuoreka [IOK
3BOHKA, T€HEpaTOpa IEPEMEHHOI0 https://m.edsoo.ru/ff0cc324
TOKa, TUHUH JIEKTpoIepesad
DKOJIOTUYECKUE PUCKH TTPU
MIPOU3BOJCTBE AIEKTPOIHEPIHH.
20 KynbTypa ncnonb3oBanus
AJIEKTPOIHEPTUHU B TIOBCETHEBHOH
JKU3HU
MexaHu4ecKkue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuos.
bub6manoreka [IOK
21 CkopocTh pacipoCcTpaHEHHUs U
https://m.edsoo.ru/ff0cca54
JMHa BoJIHBL. [lonepeunsie u
MIPOJI0JIbHBIE BOJIHBI
3Byk. CKOpOCThH 3BYyKa.
bubmunoreka [HOK
22 I'pomkocTh 3ByKa. BeicoTa ToHa.
https://m.edsoo.ru/ff0cccOc
TemOp 3ByKa
DJIEeKTPOMarHUTHBIE BOJHBI, UX
23 CBOHMCTBA U CKOpocTh. [1Ikana bubmmorexa [TOK
BOMCTBA U Tb. 1
P https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHUUMIIBI paIOCBA3U U
24 TeneBuaeHus. Pa3Burtue cpencrs
cBs3u. Paguonokanus
25 KonTponbhas padota bubnuorexa [IOK
«Konebanus v BOJIHbBI https://m.edsoo.ru/ff0cc618
IIpssMmonuHeitHOE
26 pacnpocTpaHEeHUE CBETa B bubnuorexa [IOK
onHopoaHo# cpeae. Toueunbii https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpakenue cBeTa. 3aKOHbI
bubmnoreka [IOK
27 oTrpaxeHus ceera. [loctpoenue
. https://m.edsoo.ru/ff0cd4e0
M300paXEHUH B IJIOCKOM 3epKalie
[Ipenomnenue ceera. [lonHoe
bu6mmorexa [JOK
28 BHYTPEHHEE OTPaKEHUE.

[IpenenbHBIA YT MOJHOTO

https://m.edsoo.ru/ff0cd7f6




BHYTPEHHETO OTPAKEHUS

JlaGopatopHas pabota

29 «M3mepenue nokasares Bubmmorexa LIOK
https://m.edsoo.ru/ff0cd67a
MIPEJIOMIICHUS CTEKIIa»
JIunzel. [TocTtpoenue
30 n3zo0paxenuii B muuze. Gopmyna bubnuoreka [IOK
TOHKOM JIMH3bI. Y BEJIMYCHUE https://m.edsoo.ru/ff0cddle
JIUH3bI
Jlabopartopnas pabota
31 «Hccnenosanue cBOMCTB
M300paXeHUI B TUH3AX)
Hucniepcust cBeta. ClioKHBIMI
1 cocrtaB Oenoro cBeta. [[Ber.
JlaboparopHnas pabota
«Halnronenue aucnepcuu cBeTa»
WNHuTrepgepenuus ceera.
33 ]_—[I/I(l)pz(iull)/lf{ CBeTa. bubmmorexa [IOK
. https://m.edsoo.ru/ff0ced22
JudpaxuuonHas pemeérka
34 ITonepedHOCTH CBETOBBIX BOJIH. bub6nuoreka IIOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpruOOpsI U
35 YCTPOWCTBA U YCIOBUS UX
0e301acHOro NPUMEHEHUs
['panu1Bl TPUMEHUMOCTH
36 KJIACCHYECKOU MEXaHUKH. bubarorexa [JOK
[TocTynaTsl crielMaibHOU TCOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeIJICHUE bubmmorexa [IOK
https://m.edsoo.ru/ff0cfa42
BPEMEHU U COKPALLEHUE JITTUHBI
DHeprus U UMITYJIbC
18 PENSATUBUCTCKON YacTUIbl. CBS3bh bubnuorexa [JOK
MacChl C SHEPTHEH H UMITYIIHCOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKost
Konrponsnas padora «OnTHka.
39 OCHOBBI CTICITHATBHOM TEOPUH bubmmorexa [IOK
https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIIbHOCTH»
40 ®otonsl. ®opmyiia [1nanka. bubnuoreka [IOK
DHeprust ¥ UMITyJIbC (OTOHA https://m.edsoo.ru/ff0cfel6
A1 OTKpBITHE U HCCIIEIOBAaHUE bubnuorexa [JOK

dororddekra. OnbiTer A. T

https://m.edsoo.ru/ff0cffc4




Cronerosa

3akoHsl poTodddekTa.

4 YpaBHeHHE DUHIITENHA JIS bubnmorexa [JOK
doroapdexra. «Kpacnas https://m.edsoo.ru/ff0d015e
rpanuna» Gotordpdexra
Jasnenne ceera. OnbiTel I1. H.

43 JIeGeneBa. XUMUUECKOE IEUCTBHUE bubnmorexa [IOK

https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue yCcTpoucTBa u

44 MPAKTUIECKOE IPUMCHEHHE!
dboTosnemenT, GOTOATIHK,
coJIHEUHas OaTapesi, CBETOIUO/

45 Pemenue 3amad mo reme bubmuoreka [{OK
«neMeHThl KBAaHTOBOM ONTHUKIY https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OnBITEH

46 Pesepdopna no paccesnuro a- bubnuorexa [IOK
yactull. [LmanerapHas Moaens https://m.edsoo.ru/ff0d091a
aToMa

bu6mmoreka [IOK

47 Hoctynarst bopa https://m.edsoo.ru/ff0d0afa
W3nyuenue u nornouieHue

43 (OTOHOB MpH MepexoJie aToMa ¢ bubnuorexa LIOK
OJHOI'0 YPOBHA DHEPIUU HA https://m.edsoo.ru/ff0dOafa
JIpyroil. Buasl crieKTpoB
BostHOBBIE CBOMCTBA YaCTHIL.

Boususr ne Bpowis.
49 KopmyckysipHO-BOITHOBOH bubmmorexa HOK
https://m.edsoo.ru/ff0d0ca8
nyanmu3Mm. CIIOoHTaHHOE U
BBIHYKJCHHOE U3TyUYeHHE
OTKpBITHE PATOAKTUBHOCTH.

50 Omnsite Pe3epdopna mo bubnmnoreka [JOK
OITPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaJIMOAaKTUBHOTO U3TyUCHUS
CaowucTtna anb(da-, Oera-, ramma-

51 u3nyudeHus. Bnusaue
pPaMOaKTUBHOCTH Ha YKHBBIC
OpTraHU3MBI
OTKpbITHE TIPOTOHA U HEUTPOHA.

5) W3otomnbl. Anba-pacna. bubnuorexa [JOK

DJNEeKTPOHHBIN U TO3UTPOHHBIA
Oera-pacnaj. ['amma-u3myueHne

https://m.edsoo.ru/ff0d1162




53

DHeprusi CBSI3M HYKJIOHOB B SI/Ipe.
Snepubie peakiuu. SaepHbIA
peakrtop. [Ipobiemsl,
MEPCICKTUBBI, SKOJIOTHIECKHE
aCIIeKTHI SIICPHOM SHEPTETUKU

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DjeMeHTapHbIe YaCTHIIBI.
OTtkpbITHE IO3UTPOHA. MeETO b
HaOJIOICHUS 1 PETUCTPAIINU
aeMEeHTapHbIX YacTull. Kpyribii
cros «DyHIaMeHTaIbHbIE
B3auMoieucTBusl. EquHCTBO
(bU3HMUECKOU KAPTUHBI MUPa»

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

DTansl pa3BUTHS ACTPOHOMHUHU.
[IpuknagHoe u
MHUPOBO33PEHYECKOE 3HAUCHUE
acTpoHOMuUU. Bup 3B€31HOTO
Heba. Co3Be3usi, ApKue 3BE3bI,
IJIAHETBI, UX BUAUMOE JIBH)KCHHE.
ComnHeuyHas cucrema

56

Comnurte. ConHeuHass akTUBHOCTD.
Ucrounuk sneprun CosHua 1
3BE3.

57

3BE3/bl, NX OCHOBHBIE
XapaKTEPUCTHKH. 3BE3/1bI TNIaBHOU
[10CJIEI0BATEIBHOCTH.
BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE NPEeACTaBICHUS O
MIPOMCXOXKIACHUHU U YBOJOIIH
ConHia u 3B€37

58

Mueunsn [1yTh — Hamma
lNanaktuxka. [Tonoxenue u
nexenne ConHia B [anakTuke.
["amakTukn. YepHbie ABIPHI B
S7Ipax TaJakTUK

59

Bcenennas. Pa3z0oeranue rajakTuUK.
Teopus bosnbiioro B3pbiBa.
PennkroBoe u3inyudeHue.
MeraranakTuka

60

Hepemennsie nmpoGiembl
aCTPOHOMUU

61

Konrponbnas pabora «D1neMeHTHI
aCTPOHOMHUU H ACTPOPHUIUKI»




62

Oo6o06mraromuii ypok. Pomib
(U3HUKN U aCTPOHOMHH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIMATbHON 1
ATUYECKOM cdepax IesaTeTbHOCTH
YyeJIoBeKa

63

Oo6o0mmaromuii ypok. Pois u
MeCTO (PU3UKHU ¥ ACTPOHOMHUH B
COBPEMEHHOM HAy4YHOU KapTHUHE
Mupa

64

O6o06matomuii ypok. Poib
¢buznyeckoil Teopun B
(bopMUpPOBaHNY MTPECTABICHUN O
¢du3myeckoii kKapTuHe MUpa

65

Oo6o06matomuii ypok. Mecto
(bu3nUeCKoil KAapTHHBI MUpPA B
o011eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEJICTaBICHUIA O IPUPOJIC

66

PesepBHblil ypok. Marautaoe
moJie. DJIEKTPOMarHuTHas
MHAYKIHS

67

PesepBHbIil ypok. OnTuka.
OcCHOBBI CIELIMATIBHON Teopuun
OTHOCUTEIILHOCTH

68

Pesepunsiii ypok. KBantoBas
¢du3uka. DIeMEeHThl aCTPOHOMUH
U acTpou3uKu

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

10 KUIACC

Kon
NpoBepsieMOro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha TMpUMEpax poJib M MecTo (HU3MKH B
(GhOpMHUPOBaHUK COBPEMEHHOW HAYYHOW KapTHUHBI MUpPA, B PA3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B PAKTUYECKOMN NEATEIIbHOCTH

mojaei

10.2

Y4YUTBHIBATH IPAaHUIIBI TIPUMEHEHUS N3yUYEHHBIX (PH3MUECKUX MOJICIICH:
MaTepHualibHas TOYKa, MHEpLHUallbHAs CUCTeMa OTcuéra, abCOJIOTHO
TBEPAOE TEJIO0, UACATBHBIN I'a3; MOACIN CTPOCHHUS I'a30B, KUAKOCTEH
Y TBEPABIX TEJ, TOYECUHBIM IEKTPUUECKUHN 3apsA] — NPU PEIICHUU

du3nueckux 3amaq

10.3

Pacno3naBath usnueckue sBieHUs (IIPOLECCh) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KHHETHYECKOW TEOpUU
CTPOGHHUSI BEIIeCTBA M DJJIEKTPOJUHAMUKH: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE NMPSAMOJIMHEITHOE ABMKEHHE, CBOOOIHOE MaJleHUE
TEJ, JBWKEHUE IO OKPYKHOCTH, WHEPIHS, B3aHMMOICHCTBHE TEII;
muddys3usi, OpOyHOBCKOE [BMKEHHE, CTPOCHHUE JKHIKOCTeH U
TBEPABIX TeJ, W3MEHEHHe o0béMa Tel TMpu  HarpeBaHUU
(oxJaxaeHnn), TEIUIOBOE PaBHOBECHE, HMCTapeHWe, KOHJCHCAIWs,
IUIaBJI€HUE, KPUCTAUIM3alUs, KHUIIEHHE, BJIAXXHOCTh BO3AYXa,
MOBBINICHUE MJABJICHHUS ra3a NpPH €ro HarpeBaHUM B 3aKPBITOM
cocyle, CBs3b MEXIy TapaMeTpaMH COCTOSIHHSI Ta3a B

M30Tpolieccax; JIEKTPU3AIus Tell, B3aUMOJICHCTBUE 3aps 0B

10.4

OnuceiBaTh MeXaHHYECKOE JBI)KEHHE, HCHOIb3ys (U3NYECKUe
BEJIMYUHBI: KOOPJINHATA, ITyTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHJIa, MMIYJbC Tela, KHUHETUYECKas DHeprus,
NOTEHIMAJbHAs HHEPrus, MeXaHudeckas paboTa, MexaHHYecKas
MOIIHOCTh;, TPHU OINKUCAHUU TNPABUIBHO TPAKTOBATh (PUINUYECKUI
CMBIC]T HUCIOJB3YEMBIX BEIMYMH, UX OOO3HAUEHUS U EIUHMIIbI,
HAXOJIUTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BETHUUHY

C ApYyI'uMH BCINYNHAMU

10.5

OnuceiBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA T€l U TEIIOBBIC




SIBIICHUS, HWCHONB3ys (HU3MUecKne BENIWYUHBI JIaBICHHE Tasa,
TeMIIEpaTypa, CpeaHss KUHETHYECKas DHEpPrus XaoTUYECKOro
JIBWKEHUS MOJIEKYJ, CpPEIHEKBaJpaTHU4HAas CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsAs JSHeprus, pabora rasa,
KOX(P(GUIIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO ABHUTATENs; MpPHU
ONMMCAaHWU  MpPaBWIBHO  TPAaKTOBaTh  (DU3MYECKUA  CMBICI
UCIOJIb3yEMBIX BEJIMYUH, UX O003HAUEHMS M €JUHHIIbI, HAXOAUTh
bopMybl, CBs3bIBAIOLIME JaHHYI (U3UYECKYI0 BEJIUYUHY C

APYTUMH BCIIMYNHAM

10.6

OnuceiBaTh M3yYEHHBIE DJJIEKTPUYECKHE CBOMCTBA BEIIECTBA U
DIIEKTPUYECKUE SBICHHUS (IIPOLECChI), HCIONb3Yys (U3NYECKHE
BEJIMYMHBI:  DJIEKTPUYECKUM  3apsj,  DJIEKTPUUYECKOE  IIOJIE,
HaNpsOKEHHOCTh  1OJIA, IMOTEHLMAN, Pa3HOCTh IOTEHLUANIOB; IpPU
ONMMCAHWU  MPaBWIBHO  TPAaKTOBaTh  (PU3MUECKH  CMBICT
UCIIOJIb3YEMBIX BEJIMYMH, UX O0OO3HAUEHUS U EAUHMIIBI; YKa3bIBaTh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (U3NUECKYIO BEIUUUHY C IPYTUMHU

BCIIMYHNHaAMU

10.7

aHAJU3UpPOBaTh (PU3UUECKUE IPOLECChl U SBICHUSA, HCHOIb3Ys
(Gu3nyecKkre 3aKOHbI U MPUHLMIIBL: 3aKOH BCEMUPHOI'O TATOTEHUS, I,
IT n III 3axons!l HpIOTOHA, 3aKOH COXpPAHEHUS MEXaHUYECKOW SJHEPT UM,
3aKOH COXPaHEHHUsI UMITYJIbCA, IPUHLIUII CYTIEPIIO3ULIUHU CUJL, TPUHLUIT
paBHOINpPABUS HHEPLMAIBHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO0 CTPOEHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBA3b
CpeHEW KMHETHYECKOW SHEPruM TEIUIOBOIO JBHXKECHHUS MOJIEKYJ C
abCOJIIOTHOW TeMIIepaTypoid, epBbI 3aKOH TEPMOJANHAMHKH; 3aKOH
COXPAaHEHHs DJIEKTPUYECKOro 3apsiaa, 3akoH Kysona; mpu sTtom
pa3nuyaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE

BBIpQ)KEHUE U yCIIOBHUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSCHATD OCHOBHBIE TPHUHIUIIBI JCHCTBUS MAIlIMH, MPUOOPOB H
TEXHUUYECKUX YCTPOWCTB; pazNu4aTh YCJIOBUS WX 0O€30MMacHOTO

HCIIOJIb30BaHMUS B MOBCEIHEBHOM KU3HU

10.9

BBINOAHATE SKCIEPUMEHTSHI 110 UCCIICT0BAHUIO (PU3UUECKUX SBICHHM
Y MIPOIIECCOB C UCIIOJIb30BAHUEM NPSMBIX M KOCBEHHBIX U3MEPECHHUH;
pu 3ToM GopMyIIMpOBaTh MpodieMy (3agady) U TUIIOTe3y Y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IPEII0KEHHOTO

060py,Z[OBaHI/I}I, MMPOBOAUTDH OIIBIT U (I)OpMYJ'II/IpOBaTB BBIBOABI

10.10

OcyIJ_[eCTBHSITB nNpsAMbIC W KOCBCHHBIC H3MCPCHUS (I)I/I3I/I‘-IGCKI/IX

BCJIMYHH; IIPU 3TOM BBI6I/IpaTB ONTUMAJIBHBIA CIIOCO0 HU3MCPCHHUA U




HCIIOJB30BaTh U3BCCTHBIC MCTOJbI OLICHKHN l'IOFpGIHHOCTCﬁ I/I3MepCHI/II\/JI

10.11

HccnenoBaTh 3aBUCUMOCTH MeXAy (U3NYECKUMU BEIMYMHAMU C
UCIIOJIb30BaHUEM MPSMBIX H3MEPEHM; MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHPOBaTh pE3yJNbTaThl IMOJYYEHHOH 3aBUCHUMOCTH
(Gu3nUecKrx BEIUYUH B BHJIE TaOIUI] U IpadUKOB, Je1aTh BHIBO/BI 110

pe3ynbTaTtaM UCCIlIeJOBAHUS

10.12

CoOmromaTe mpaBwiia 0O€30mMacHOrO TpyJda TpPH  TPOBEIACHHUH
UCCIIEIOBAaHUM B paMKaX Y4YeOHOro JKCIepuMeHTa, Yy4deOHO-
HCCHGHOB&TGHBCKOﬁ n HpOQKTHOﬁ ACATCIIBHOCTH C UCIIOJIB30BaAHUECM

U3MEPUTEINIBHBIX YCTPOMUCTB U 1TaOOpaTOPHOro 000PYA0BaAHUS

10.13

Pemats pacuétHbie 3a7a4u ¢ SBHO 3a/IaHHON (DPU3MUECKON MOJAEIBIO,
WCIIONB3Ys (pM3MYEecKne 3aKOHBI W TMPUHIIMIBI;, HA OCHOBE aHAJIM3a
YCIOBHS 3a7aud  BBIOMPATh (PU3UYECKYIO MOJENb, BBIACIATH
busznyecKre BeTUUUHBI U POPMYJITBI, HEOOXOIUMBIE IS €€ peleHus,
MPOBOJIUTh pPAacCyYEThl M OLIEHUBATh PEATbHOCTh IMOJYYEHHOTO

3HA4YCHUA (bHSH‘ICCKOfI BCINYHHBI

10.14

Pemath  kadyecTBeHHbIE  3aJauyd:  BBICTPAMBATh  JIOTUYECKHU
HENPOTUBOPEUHBYIO IETIOUYKY PACCY>KICHHM ¢ ONOPOM Ha N3y4YEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘IGCKI/I€ SIBJICHUSA

10.15

Hcnonp3oBaTh Mpu pelIeHHHd Y4eOHbIX 3a7ad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJOTMH JJIsI TOWCKA, CTPYKTypHUPOBAHHS,
UHTEpIpEeTally U MPEACTaBICHUS y4eOHON M Hay4YHO-TIOMYJISIpHON
UH(POPMALINH, TOTYYEHHON U3 Pa3InYHbIX UCTOUYHUKOB; KPUTHYECKU

aHAJIM3UPOBATh MOJIy4YaeMyto HH(OpMALIHIO

10.16

[TpuBOANTE MpHUMEpPHI BKJIAZA POCCUHCKUX U 3apYOCKHBIX yUEHBIX-
(GU3KMKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS 10 (U3HUKE B MOBCEIHECBHOMN
KU3HU g obecriedeHuss O€30MacHOCTH Tpu  OOpalieHud ¢
npubopaMH W TEXHUYECKUMHU YCTPOMCTBAMH, JJISI COXpPaHCHHUS
30POBbSI M COOJFOJICHUSI HOPM DKOJIOTUYECKOTO ITOBEIICHHS B

OKpY’KaroIlIen cpene

10.18

PaboTath B rpymre ¢ BHIMOTHEHHEM Pa3TUIHBIX COITUATBLHBIX POJICH,
MJIAHUPOBAaTh PabOTy TPyNIbl, palMOHAIBHO PaCIPEEATh
00SI3aHHOCTH W TUIAHUPOBATh JIEATENLHOCTh B HECTaHIAPTHBIX
CUTyalUsAX, aJICKBaTHO OLIEHUBATh BKJIAJ Ka)XIO0I'0 U3 y4aCTHUKOB

IPYIIIbI B pELIEHHE paccMaTpUBaeMOl poOIeMbl




11 KIIACC

Kon
NPoOBEPsAEMOro
pe3yJbTarTa

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMbl CPETHET0 001IIero 06pa3oBaHMs

JleMOHCTpHpOBaT, Ha MpHUMEpaXx poOdb W MecTo (U3UKU B
($hOpMHUPOBaHUK COBPEMEHHOM HAYYHOW KapTHUHBI MUPA, B PA3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B MPAKTUYECKOU AEATEIbHOCTH

JIOJIEH, IE0CTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4uTHIBaTh IPaHULBI IPUMEHEHUS U3YUEHHBIX (PU3NUECKUX MOIETIEH:
TOYEYHBIN DJIEKTPUYECKUN 3apsLl, siiepHas MOJEIIb aTOMa, HyKJIOHHAs

MOZCIIb aTOMHOI'O sApa IMPpU pCUICHUN (I)I/I3I/I‘-ICCKI/IX 3aga4

11.3

Pacrio3naBath Qu3ndeckue sBIeHUs (IIPOLECChI) U OOBICHATH UX HA
OCHOBE 3aKOHOB JJICKTPOJMHAMUKA M  KBAaHTOBOW  (DU3UKH:
AIIEKTPUYECKasi MPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XUMHUECKOE,
MarHUTHOE  JEHCTBHS  TOKa,  B3aMMOJACWCTBHE  MAarHUTOB,
AIIEKTPOMArHUTHAs WHAYKLUS, [EHCTBUE MAarHUTHOTO TOJNS Ha
NPOBOJHUK C TOKOM M JBWKYIIUHCS 3apsijl, 3JICKTPOMArHUTHBIC
KOJICOAHUST W BOJHBI, TNPSMOJMHEHHOE pPACIpPOCTPAHCHHE CBETA,
OTpaKeHHe, TpelomiieHHe, uHTepdepeHuus, aupakuus U
NOJISIPU3ALUS CBETA, JUCIIEPCUs CBETa, (POTOINEKTpHUECKUil 3¢ ekt
(botoaddexT), cBeTOoBOE NMaBlieHHE, BO3HUKHOBCHHE JIHMHEHYATOTrO
CIeKTpa aToMa BOJOPOAA, €CTECTBEHHAss W WCKYCCTBCHHAs

PaIOAaKTUBHOCTh

11.4

OnwuceiBaTh M3y4YCHHBIE CBOWCTBA BEHIECTBA  (DIIEKTPUUYECKHE,
MarHUTHbIE, ONTHYECKHUE, FTEKTPUIECKYIO TPOBOIUMOCTD PA3IUIHBIX
Cpel) U DJIEKTPOMAarHUTHBIE SBJICHUS (TIPOLECCHI), HCIONb3YS
¢u3nyeckne BENMYMHBL: DJEKTPUUYSCKMH 3apsal], CHia TOKa,
DIIEKTPUYECKOE  HANPSOIKCHUE, DIEKTPUYECKOE  COIMPOTHBICHHE,
pa3zHocTh noreHuuanos, JC, pabora Toka, MHAYKIHS MAarHUTHOTO
nois, cuia Ammepa, cuina JlopeHua, MHIYKTHBHOCTh KaTyIIKH,
DHEPTHsI HIIEKTPUUECKOTO W MAarHUTHOTO MOJeH, MepHoj M 4acToTa
KOJIeOaHUH B KOJIeOATEIIEHOM KOHTYPE, 3apsi/l M CHJIa TOKA B ITPOIEcce
TapMOHUYECKUX  JJEKTPOMAarHUTHBIX  KoJjeOaHWH,  (oKycHoe
pacCTOSHHE W ONTHUYECKasl CUJIa JIMH3BI, TIPU ONMMCAHUH TPABUIBHO
TPAaKTOBaTh (PU3WYECKUI CMBICT HCIOJNB3YEMBIX BEIHYUH, HX
0003HaYeHHWsI W EAWHUIIBI; YKa3blBaTh (OPMYIIBI, CBS3BIBAIOIIHE

JAHHYIO (PU3UYECKYIO BETUUMHY C IPYTHMMHU BEIUIHMHAMU




OnuceiBaTh M3yYEHHbIE KBAHTOBBIE SIBJIEHHUS M  IPOLECCHI,
UCTIONb3YS (PU3MUECKHE BEIUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI M 4acTOTa CBETA, SHEPIHsl U UMILYJbC (POTOHA,
NEPHUOJ II0JIypaCIIazia, SHEPTUS CBA3U ATOMHBIX sAJIeP; IIPU OIIMCAaHUU
IpaBUIbHO TPaKTOBaTh (PU3MYECKUH CMBICI  HMCIOJb3YEMbIX
BEJIMYMH, MX OOO3HAYEHUS U EIUHUIBI, YKa3bIBaTh (OPMYJIBL,
CBA3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEJIWYMHY C JPYTHMMHU

BEIIMYMHaAMM, BBIYUCIIATH 3HAUCHUC CbI/ISI/I‘-IeCKOf/i BCIIMYHNHBI

11.6

AHanu3upoBaTh (U3NYECKUE TMPOLECCHl U SBJICHUS, HUCIOJIb3YS
¢u3nYecKkne 3aKOHBl M NPUHOUINBL 3akoH Owma, 3aKOHBI
MOCIIEAOBATEIHPHOTO M MAPALICIBPHOTO COCJAMHEHUS IMPOBOTHUKOB,
3akoH JIxoyns — JIeHna, 3aK0H 2J€KTPOMAarHUTHON UHIyKITUH, 3aKOH
NPSIMOJIMHEMHOTO  paclpOCTPaHEHUs CBETa, 3aKOHBI OTPAKEHUS
CBETAa, 3aKOHBI IPEJIOMIICHUS CBETa, ypaBHEHHE OMWHINTEWHA s
dorordderra, 3aKOH COXpaHEHHUS HSHEPTUH, 3aKOH COXPaHCHHUS
UMITyJIbCa, 3aKOH COXpaHEHUs OJIIEKTPUUECKOTo 3apsijaa, 3aKoH
COXpaHEHHs MaccoBOTO uyucia, mocTyinatel bopa, 3akoH
pPaAMOAaKTUBHOTO pachajga; NpH OTOM pPa3inuvarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MATEMATHYE€CKOE BEIPAKEHUE U yCIOBUS

(rpaHu1IBI, 06J1ACTH) TPUMEHHUMOCTH

11.7

OHpGIICHHTL HaIlpaBJICHUC BCKTOpAa HWHAYKIIMKM MArHuTHOI'O IIOJIA

IMPOBOIHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI JIopeHua

11.8

CTpOI/ITB 1 OIIMCBhIBATb I/I306pa)KeHI/I€, co3aaBacMo€C IIJIOCKUM

3epKajoM, TOHKOW JIMH30M

11.9

BBIMOTHATE SKCTIEPUMEHTHI IO UCCIIEIOBAHUIO (PU3MYECKUX SBIICHUMH
U MIPOIIECCOB C UCIIOJIb30BAHUEM IPSAMBIX M KOCBEHHBIX N3MEPECHHUN;
npu 3ToM (HOPMYITHPOBATH MPOOIEMY (3a1a4y) U TUIIOTE3y Y4eOHOTO
OKCIEpUMEHTa,  cOoOMpaTh  YCTAHOBKY M3  MPEIIOKEHHOTO

060py,Z[OBaHI/I${, IMPpOBOAUTD OIIBIT U (I)OPMYHI/IpOBaTB BBIBOBI

11.10

OC}’H.ICCTBJ'IHTL npsaMbIC W KOCBCHHBIC HN3MCPCHUS (I)I/ISI/ILIGCKI/IX
BCIIMYHH, IIpU 3TOM BBI6I/IpaTB OIITHUMAJIBHEIN CITOCO0 HU3MCPCHUA U

HCIIOJBb30BaTh U3BCCTHBIC MCTOAbI OLICHKHN HOI’”pGHIHOCTeI\/’I HSMCpeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIMYHH C UCIIOJIb30BaHUEM
NPSMBIX HM3MEPEHUM; IpU HOTOM KOHCTPYHPOBATh yCTaHOBKY,
(bUKCUpOBaTh Pe3yJbTATHl MOJYYEHHOH 3aBUCHUMOCTH (DU3MYECKHX
BEJIMYMH B BUJIe TAaOIUL U IpaUKOB, JeNaTh BBIBOABI IO pe3yJibTaTaM

HCCJICJ0BaHUsA

11.12

Cob6mrogaTe mpaBuiia 0e€30MacHOr0 TpyJda MpU  IPOBEACHUU




UCCIIEIOBAaHUN B paMKax Y4eOHOro OSKCIepUMEHTa, YydeOHO-
HCCHGHOB&TGHBCKOﬁ u HpOQKTHOfI JACATCIIBHOCTH C UCIIOJIb30BAHHUECM

U3MEPUTENIbHBIX YCTPONUCTB U 1a00PATOPHOTO 000PYI0BAHUS

11.13

Pematp pacu€THble 3aa4u ¢ SIBHO 33aJaHHON (PU3NYECKON MOJIENbIO,
UCIIONB3Yysl (pU3MYECKUe 3aKOHBI W TMPHUHIIMITBI; HA OCHOBE aHalM3a
YCIOBHS 3a7a4dl  BBIOMpATh (PU3UYECKYIO MOJENb, BBIACIATH
(buznYecKre BETUYUHBI U (OPMYITBI, HEOOXOIUMBIC IS €€ pelIcHus,
MPOBOJIUTh pPAacy€Thl M OLIEHUBATh PEAIbHOCTh IOJYYEHHOTO

3HA4YCHHUA (bHBH‘lCCKOﬁ BCJINYHHBI

11.14

Pemarp  kadyecTBeHHbIE  3aJauyd:  BBICTPAUBATh  JIOTUYECKHU
HENPOTUBOPEUHBYIO IETIOUYKY PACCY>KICHHM ¢ OOPOi Ha N3y4YEHHbIE

3aKOHBbI, 3aKOHOMCPHOCTH U CI)I/I3I/I‘-IGCKI/I€ SIBJICHUA

11.15

Hcnonp30BaTh Mpu pelIeHHH Y4YeOHBIX 3a7ad COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJOTMH JJIsl TOWCKA, CTPYKTYpUPOBAHHS,
UHTEpIpeTalliid U MPeICTaBICHUs y4eOHON M Hay4YHO-TIOMYJISIpHON
MH(POPMALINH, TOTYYEHHON U3 Pa3InYHbIX UCTOUYHUKOB; KPUTUYECKU

aHAIM3UPOBATH MOJIyYaeMyto HH(OpMaLIHIO

11.16

OOBSACHATH MPHUHILIMIIBI ACHCTBUS MAlllWH, TPUOOPOB U TEXHUYECKUX
YCTPOICTB; pa3inyarh YCJIOBUSA HUX O€30MaCHOrO HCIOJIb30BaHUS B

HOBCEIHEBHON KU3HHU

11.17

[TpuBOIUTH NMpUMEPHI BKJIAJAa POCCUMCKUX M 3apyOexkHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpEeTUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HM 11 oOecriedeHus: O€30MacHOCTH TpH  OOpamlieHUuH C
npuOopaMd M TEXHUYECKHMMH YCTPOWCTBAMH, I COXpPaHCHUS
3I0pOBbSI U COOJIFOJICHUST HOPM SKOJOTHYECKOTO TIOBEJICHUS B

OKpY’KarolIeH cpene

11.19

PaboTatp B rpymme c BBINOJHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyIIbl, PAlMOHAIBHO  paclpenessITh
0053aHHOCTM M IUIAHUPOBATH JEATEIBHOCTh B HECTaHJAPTHBIX
CUTYyalUsAX, aJCKBAaTHO OLICHMBATh BKJIAJ KaXXIOTO W3 YYaCTHHKOB

IPYIIIBI B pEIICHUE paccMaTprBaeMoOi MPoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
pa3jiena

Kox npoBepsiemoro
3JIeMeHTAa

[IpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o mnpupone. Hayunbie
METOAbl TO3HAHUS OKPY’KAIOIIEro MHpa.
Ponp 3kcrepumeHTa M TEOpUM B IPOLECCE

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pU3MKeE

1.2

MopenupoBanue (QU3NYECKUX SBICHUN U
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
@u3NYeCcKre 3aKOHbl M TEOpUH. [ paHUIIbI
NPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[Ipunmun cootBercTBUs. Ponb uU  mecTo
¢u3ukn B (QOPMHUPOBAHUM COBPEMEHHOM
HAay4YyHOW KapTHUHBI MHUpa, B MNPAKTUYECKOH

NEATEILHOCTH JII0AeH

MEXAHUKA

#iHPari#KMTHEMATUKA

2.1.1

MexaHuueckoe JABUOKCHUC.
OTHOCHUTEILHOCTh MEXaHHUYCCKOTO

nerxeHus. Cucrema orcuéra. TpaekTopus

2.1

[lepemerienue, CKOPOCTh (CPEAHsIsi CKOPOCTh,
MTHOBEHHAsi  CKOPOCTb) U YCKOpPEHHUE
MaTepUaIbHOW TOYKU, MX MPOEKIUU HAa OCU
CHUCTEMBI KOOpPJIMHAT. CnoxeHnue

MepEMEIICHUHN U CII0KEHHUE CKOPOCTEM

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBHXKCHUE. I'padpuxu
3aBHCHUMOCTH KOOpJUHAT, CKOPOCTH,
YCKOpEHUs, OyT¥ W [epeMelieHus

MaTepuaIbHOU TOYKU OT BpEMEHU




CBoOosiHOE MajieHue. Y CKOpeHue

CBOOOIHOTO MaICHUS

KpuBonuneliHoe nBuxeHue. PaBHOMEpHOE
JIBIDKEHHE  MaTepUaJIbHOM  TOYKH MO
OKPYXHOCTHU. YTJIOBasi CKOPOCTb, JIMHEHHAas
CKOPOCTb. Ilepuon U qacToTa.

LleHTpOoCTpeMUTENBHOE YCKOPEHHE

TexHuueckne  yCTpOWCTBA:  CIUJIOMETP,
ABWIKCHUC CHApPAA0B, HCHHLBIC W PCMCHHBIC

nepeavyn

IIpakTHueckue paboThI. N3mepenue
MIHOBEHHOM  ckopoctd.  HMccnenoBanue
COOTHOLLIEHUS MEX1y MyTSIMH, IPOUIEHHBIMU
TEJIOM 3a  IIOCJIEOBATEIbHBIE  paBHBIC
MIPOMEXKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM JBM)KEHHUU C HadaJbHOU
CKOpPOCTBIO, paBHOW Hymwo. M3ydyenue
JBIKCHMSI ILIApUKAa B BA3KOH JKUIKOCTH.
W3ydyenue nBuKeHUs Tena, OpOLIEHHOIO

TOPU30HTAJIBHO

2.2

#iHPari#H# IUHAMUKA

2.2.1

[Tpyauun ~ oTHOcuTenbHOCTH — [ammtes.
IlepBbii 3axkoH HerooToHa. MHepumanbHbIE

CUCTEMBI OTCUéTa

222

Macca tena. Cuna. [IpuHiun cynepno3uiuu

CHUI

223

Bropoit 3akon HeroTtona g maTrepualbHOU
TOYKM B HWHEPLHAIBHOW CHCTEME OTCYETA
(MUCO). Tperuit 3akoH HproToHa mns

MaTCpHaJIbHBIX TOUCK

224

3akoH  BceMupHoro  TaroteHus. Cuia
TshkecTH. [lepBas KocMudeckass CKOpPOCTb.

Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus




CKOJBXKEHUST M CWJa TPEHUS  TOKOS.
Koaddunment tpenns. Cusa conpoTHBICHUS

IIpu ABUXKCHUU TECJIA B ) KUAKOCTU HUJIU Ira3ec

2.2.7

[TocTynarenbHOE U BpaliaTelbHOE ABUKECHUE

a0COJIFOTHO TBép,I[OFO TCl1a

2.2.8

MOMEHT CHJIBI OTHOCHTEIBHO OCH BPAILCHUS.
IIneqo cumel. Y cnoBus paBHOBECUS TBEPAOTO
tena B UCO

229

TexHuueckne yCTpONCTBA: TMOIIIUITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[TpakTudeckue paboThl. M3yueHnue nBHKEHUS
Opycka TI0 HAKIOHHOM IUIOCKOCTH TIOJ
JIeiCcTBHEM HecKolbkux cui. MccrnenoBanue
3aBUCUMOCTH CUJI YIIPYT'OCTH, BO3SHUKAIOIIUX
B JehopMUpyeMOil MpyXHHE U PE3UHOBOM
obOpasrie, OT BEIWYUHBI WX Jedopmaiuu.
Hccnenosanue yCIIOBUI paBHOBECHSI

TBEPAOrO TeJla, UMEIOIIETO OCh BPAILCHUS

23

###Par#H##3AKOHBI COXPAHEHHMA B MEXAHUKE

NMnynsCc MarepuanbHOM TOYKH, CHUCTEMBI

2.3.1 MaTepUaIbHBIX TOYEK. MMIynbc Ccuibl U
M3MEHEHUE UMITyJIbCca Tela
239 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTuBHOE IBHKEHUE
233 Pabora cuiibl
2.3.4 MOUIHOCTb CHJTBI
535 Kunetnueckass  3Hepruss  MaTepHUAIbBHON
o TO4KHU. TeopeMa 0 KWHETUYECKON IHEPTrUn
[TorenumanbHas sHeprus. lloTeHnumanbHas
)36 SHEPrUs yhapyro nepOopMHUPOBAHHON
o npyxuHbl. lloTeHnmanbHas »Heprus Tena
BOJIN3M TOBEPXHOCTH 3eMITH
37 [ToTeHumanbHble ¥ HEMOTEHLIUAIBHBIE CUJIBL.

CBs13b pa6OTBI HECIMOTCHIHMAJIBHBIX CHII C




HU3MCHCHHCM MEXaHUYECKOM OHCPIrUun
CHUCTCMbI TCII. 3akoH COXpaHCHHA

MEXaHUYECKON IHEPTUU

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHHS
3.9 TexHudeckue yCcTpOHCTBA: ABUKEHUE PAKET,
o BOJOMET, KOTIEP, IPYKUHHBIA ITUCTOJIET
[TpakTnueckue paboThl. M3yueHue cBs3u
5310 CKOpOCTEM Tel IpU HEYNPYyroM yhaape.

UccnenoBanme cBsi3u  pabOTBl  CHIIBI  C

W3MEHEHHEM MEXaHHMISCKOM OHCPIUU TCJIa

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH. BpoyHoBckoe
nerxenue. uddysus. Xapakrep ABHKEHUS

u B3aHMOﬂeI>'ICTBI/ISI qacCcTull BEIICCTBa

Mopgenu cTpoeHus Tras3oB, KUIKOCTEH U
TBEPABIX Tel U OOBSCHEHHE CBOWCTB

BC€IICCTBA HA OCHOBC 3TUX MOI[CJIGI‘/JI

Macca MOJICKYIJIL. KomnuectBo BCIICCTBA.

ITocrossnHast ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u eé

usmepenue. lllkana remneparyp Llenbcus

Mogens wupaeanpHOro rasza. (OCHOBHOE
ypaBHEHUE MOJICKYJISIPHO-KUHETUUECKOU

TCOPHUU NACATIBHOI'O I'a3a

AOcomoTHas TeMIiepaTypa Kak Mepa cpeiHen
KHHETHYECKOMN SHEPTrUu TEIIOBOTO
IBrKeHHs dactull ra3a. lllkama temmneparyp

KennBuna

VYpaBuenue Kianelipona — MeHeneesa.

3akon anpToHa

I"a30BbIe 3aK0HBI. M30mpoLIeCcChl B HACATBHOM

ra3c ¢ MOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA!




u30TepMa, U30X0pa, u300apa

TexHudeckue  yCTpOWCTBA:  TEPMOMETP,

OGapomeTp

3.1.10

[Ipaktrueckue pabotel. M3mepeHne Macchl
BO3/yXa B KJIaCCHOU komMHare. MccnenoBanue
3aBHCHUMOCTH MEXIy rnapameTpamMu

COCTOSAAHUSA pa3pCKECHHOT'O Ira3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepMO,Z[I/IHaMI/I‘leCKaH cucTreMma. BHyTpeHH}I}I
SHEPIUa TCpMOHHHaMHHGCKOﬁ CHCTCEMBI U

CIIOCOOBI €€ N3MEHEHU
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KoandecTBO TEIIOTHI 1 pa60Ta. BHYTpeHHHH

SHEPTHA OAHOATOMHOI'O NACAJIIBHOT'O ra3a

323

Buapl Tersonepenauun: TEMIONPOBOAHOCTD,
KOHBEKIIUS, U3aydeHue. TermoéMKoCTh Tena.
VYnenpHas TEIIOEMKOCTH BeleCcTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPU TCILIOIICpCaAAvC

324

[TepBsrit 3aKOH TEPMOJIUHAMUKH.
IIpumeHeHue [IEpBOro 3aKOHA
TEPMOJANHAMUKH K M30Ipolieccam.

['paduueckas uHTEpIIpEeTaIsl paboThHI ra3za

3.25

Tennossle MamuHbl. IIpuHIUNBEL nelcTBUA
TeIUI0BbIX MaluH. [IpeobpazoBanus sHeprun
B TemwlIoBbIXx MammHax. Koadduuumenrt
nosiesHoro  gectBusa (manee —  KIIM)

termoBoit mamnHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropou 3aKOH TEPMOAUHAMUKH.
HeobOpatumocts TmpoilecCOB B MPHUPOJIE.
TermoBbie JIBATATEIN. DKOJIOTHYECKUE

pOo0OJIEMBI TEIJIOIHEPTreTUKU

3.2.7

Texnuueckue YCTpOWCTBA: JBUTaTEIIb
BHYTPEHHETO CrOpaHus, OBITOBOI

XOJIOAWJIbHUK, KOHAUITUOHEP

3.2.8

[TpakTueckue paboThI. H3mepenne




YAEIbHON TEINTIOEMKOCTH
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#i#HPart## AT PET ATHBIE COCTOSHU A BEILIECBA. ®A30BbIE

INEPEXO/bI

3.3.1

[TapoobOpazoBanue u KOHJIEHCALIH.
Ucnapenne m xunenue. YaenpHas TEIUIOTa
napooOpazoBaHHUsL. 3aBUCUMOCTh

TEMIICPATYPbI KUIICHUA OT JABJICHHUA

332

AOCOmOTHAS U OTHOCUTEIbHAS BJIAXXHOCTH

BO3Ayxa. HacklenHslil map

333

Teépmnoe  Tteno.  Kpucrammmueckune u
amop(dHble Tena. AHHU3ZOTPONHUS CBOWCTB
KpHUCTAJIJIOB. >KI/I}1KI/IG KpHCTaJlJIbI.

COBpeMeHHLIe MaTcpHraJibl

334

IInaBnenue u KpuUucCTaJluIM3anusi. VY nennHas

teruioTa miasiaeHus. Cyonumanus

33.5

YpaBHEeHHE TEIIOBOTO OamaHca

3.3.6

TexHudeckue yCTpPOMCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUHU
[IOJIyYEHUSI COBPEMEHHBIX MATEPUAIIOB, B TOM

YHUCJIE€ HAHOMATEpHUaJIOB, U HAHOTECXHOJIOTUHN

3.3.7

IIpakTrnueckue paboThI. N3mepenune

BJIA’JKHOCTH BO3yXa

SJIEKTPOAMHAMUKA

4.1

##HPar#i##OJIEKTPOCTATUKA

4.1.1

OnekTpu3anusi Tell. JIEKTPUYECKUH  3apsil.

I[Ba BUA SJICKTPUUCCKUX 3aps10B

[IpoBOoaHUKH, IHABIIEKTPUKUA Hu

MOJTYTIPOBOTHUKH

4.1.3

3aKOH COXpaHEHUs HIIEKTPUIECKOTO 3apsiia

4.14

B3aumogeiictBue 3apsanoB. 3akoH Kynona

Onektpuueckoe  mnone.  HanpsxkénHocThb
AIEKTPUUECKOTO TIOJIA. [MpuHIMO
cyneprno3uiuu. JIluHMM ~ HanpsyKEHHOCTH

SJICKTPUYICCKOTIO ITOJIA




PaGota cHi 3IEKTPOCTATUYECKOTO OIS

ITorenmuan. Pa3HocTh MOTEHIIUATIOB

[TpoBOAHUMKYU U TUAIIEKTPUKU B TIOCTOSTHHOM
ANIEKTpUYecKOM moje. JluanekTpuyeckas

MMPOHUIACMOCTDb

DJEKTPOEMKOCT. Konnencarop.
DNIEKTPOEMKOCTh TUIOCKOTO KOHJEHCATOpa.

DHeprus 3apsHKEeHHOTO KOHICHCATOPa

Texandeckne ycTpoWCTBa: 3JIEKTPOCKOI,
AIIEKTPOMETp, SJEKTPOCTATHUECKas 3alluTa,
3a3eMJICHHE ANEKTPONIPHOOPOB,

KOHJIEHCATOp, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10

IIpakTHueckue paboThI. N3mepenue

NMEKTPOEMKOCTH KOHJIEHCATOPA

4.2

HHHPar##H#IIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VcnoBus CYIICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 ANEKTPUYECKOTO TOKAa. VCTOYHHMKM TOKa.
Cuna Toka. [locTosHHBIN TOK
422 Hanpspokenue. 3akon Oma 1151 ydacTka Henu
123 DJIEKTPUYECKOE COMPOTUBIICHUE. Y AEITBHOE
o CONPOTHUBIICHUE BEILIECTBA
424 [locnenoBarensHoe, napaielbHoe,
o CMEIIaHHOE COEIMHEHNE TTPOBOIHUKOB
Pabora anexTpuueckoro Toka. 3akoH Jlxoys
4.2.5
— Jlenna
4.2.6 MOUIHOCTH JAEKTPUUECKOTO TOKA
anekTpoaBmwkymas cuia (manee — DJC) u
427 BHYTPEHHEE  COMPOTUBIECHUE HCTOYHHKA
o Toka. 3akoH OMa ISl TIOJTHOW (3aMKHYTOM)
anexTpudeckoil nenu. Koporkoe 3ambikanne
DONEeKTpOoHHAsT  MPOBOAMMOCTh  TBEPIBIX
4.2.8 METaJUIOB. 3aBHCHUMOCTHh  COINPOTHUBJICHUS

MCETAJlJIOB OoT TEMIICPATYPhI.




CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuil ToK B BakyyMme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBOAHUKH. CoOcTBeHHast u
npuMeCcHas MMpoOBOANMOCTH
MOJTyNpoBOAHUKOB. CBOWMCTBA pP-n MEpexXoa.

[TomympoBOIHUKOBBIE TPHOOPHI

4.2.11

3JI€KTpI/I‘-IeCKI/II71 TOK B SJICKTPOJINTAX.
BHGKTPOJ'II/ITI/I‘IGCKZUI JUCCOIManus.

DnexTponau3

4.2.12

DIIEKTPUUYECKUI TOK B rasax.
CaMOCTOSITENILHBIA W HECAMOCTOSTEIBHBIN
pa3psia. PasnuuHble TUITBI CAaMOCTOATENBHOTO

paspsiaa. Mouaus. [1nazma

4.2.13

TexHudeckue  yCTpOMCTBA:  aMIEPMETP,
BOJITMETP, PpEOCTaT, HCTOYHUKH TOKa,
AJIEKTPOHArpeBaTEIbHBIC puOopHI,
AIIEKTPOOCBETUTENBHBIE npudopBHl,
TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBIN
JMOJ, TEPMUCTOPBl U  (OTOPE3UCTOPHI,

HOHynpOBOIIHI/IKOBBIﬁ Auoa, raJlbBaHHUKa

4.2.14

IIpakTrueckue paboTHI. N3yuenune
CMEIIAHHOTO COEJUHEHUS PE3UCTOPOB.

N3mepenne OJIC HCTOUYHHMKA TOKAa M €ro
BHYTpEHHEro comnportusienus. HaOnronenue

DIIEKTPOJIN3A

11 KVIACC

Kon
pa3jiena

Koanposepsiemoro
3JIeMeHTAa

IIpoBepsiemble 371eMEHTHI COAePKAHUSA

4

DJIEKTPOAMHAMUKA

4.3

##HHPartH#M AT HUTHOE I10JIE. O JIEKTPOMAT'HUTHAA

VHAYKLUS




4.3.1

TlocTostHHBIE MarHUTHL. B3anMoaencTBue

IIOCTOAHHBIX MAarHuTOB

432

MaruautHoe mone. BekTtop MarHuTHOM
uHayKuud.  [lpuHIMOD — cynepno3uiuu.
Jluanum MaruutHOM WHAyKUMH. KaptuHa
JIMHUM  MAarHUTHOM  HWHIOYKIUU  TOJIS

IIOCTOAHHBIX MAarHuTOB

433

MarsnuTtHO€ T0Jie MPOBOJHHUKA C TOKOM.
KapTuna nuHMIA N0 JUIMHHOTO MPSIMOTO
MIPOBOJIHUKA M 3aMKHYTOTO KOJIBIICBOTO
HpOBOI[HI/IKa, KaTyIJ_IKI/I C TOKOM. OHLIT
Opcrena. BzanmoecTBre NpOBOIHUKOB

C TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJIEHUE

4.3.5

Cuna  Jlopenuma, €€ Momynb U
HarnpasjeHue. JIBuKeHue 3apsyKeHHON
YaCTHUILbI B OJHOPOAHOM MarHMTHOM IIOJIE.

Pa6ora cuel Jlopenma

4.3.6

SIBIIeHUE DIIEKTPOMArHUTHOW UHAYKIH

4.3.7

[ToTok BEeKTOpa MArHUTHON MHIYKIIMH

4.3.8

/C WHIYKIHUU. 3aKkoH

3JIEKTPOMArHUTHOW MHAYKUMKU Dapaaes

4.3.9

Buxpesoe »snekrpnueckoe mnone. IJC
UHAYKIMHU B IPOBOJHUKE, ABMXKYIIEMCS
MOCTYIATEIbHO B OJIHOPOJTHOM

MAargsuTHOM II0JI€

4.3.10

IIpaBuio Jlenna

43.11

NHIyKTUBHOCTS. SIBienue

camounaykiuu. DJ1C caMmonHayKkuuu

4.3.12

3Hepr1/151 MAaroiuMTHOIO TIIOJIA KaTylKu C

TOKOM

4.3.13

DIEKTPOMAarHUTHOE TI0JIE

4.3.14

TexHuueckne yCTpPONCTBA: IOCTOSTHHBIE

MAarHurTHhl, SJICKTPOMAIrHUTHI,




OJICKTPOABHUI'ATCIIb, YCKOPUTECIIN
9JICMCHTAPHBIX  YaCTull, HWHAYKIHWOHHAA

I1I€4Yb

4.3.15

[IpakTrueckue paboTHI. N3yuenne
MArHUTHOTO TIOJSl KaTyIIKA C TOKOM.
HccnegoBanne ACUCTBUS MOCTOSHHOTO
MarHuTa Ha  paMKy c TOKOM.
HccnegoBanue SIBIICHUS

BHCKTpOMaFHHTHOﬁ HHAYKIOUH

KOJIEBAHM 1 BOJIHBI

5.1

##HPart#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE

KOJIEBAHUA

5.1.1

Komnebarenpuast cucrema. CBOOOIHEIE
KoneOanus. ['apMoHMYecKHue KoJieOaHusI.
[lepuion, wacroTa, ammuutyna u ¢dasa

KoeOanuii

5.12

[IpyxuHHBIA MasTHUK. MaremMaTn4ecKui

MasTHHK

5.1.3

YpaBHEHHE TapMOHUYECKUX KOJICOAHUH.
Kunemaruueckoe Hu IUHAMHUYECKOE

OIIMCaHHE Kojie0aTeILHOro JBHXKCHUSA

[IpeBpamienue SHEpPruu npu
rapMoHHYeCKnx  KoneOaHusix.  CBs3b
aAMILUTATY b KoJIeOauuii UCXOIHOU
BEJIMYUHBI C aMIUIUTYIaMH KoJieOaHui eé

CKOpPOCTH M YCKOPEHUS

Konebarenbubiit  koHTYp. CBOOOMHBIE
AJIEKTPOMarHUTHBIE Kose0aHus B
UAeaIbHOM  KOJEOAaTeIbHOM  KOHTYDE.
AHanoruss MeXIy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHBIMU KOJIeOaHUSIMHU.

®opmyina Tomcona

5.1.6

3akoH COXPAHCHUA SHEPTHUU B UACAIIBHOM

KOJIeOaTeIbHOM KOHTYPE

5.1.7

BBIHy)KI[GHHBIC MECXaHHUYCCKUC




konebanusa. Pesomanc. Pe3onancHas
KpuBasl. BrinyxaeHHbie

OJICKTPOMArHMTHBLIC KOJICOaHHS.

Ilepemennbiii  Tok. CuHycOUIAIbHBIN

HepeMeHHHfI TOK.

5.1.9

MontHocTh MEPEMEHHOTO TOKA.
AMIITUTYTHOE U JIEHCTBYIOIIEE 3HAUCHUE

CHJIBI TOKA W HAIIPSIKCHUSA

5.1.10

Tpancdopmarop. [IpousBoxacTso,
nepeaaya U MoTpedieHre EeKTPUIECKON
SHEPTUHU. OKOJIOTMYECKHE PHUCKH IpU
IIPOU3BOJCTBE JJIEKTPUUYECKON DHEPIHM.
KynsTypa HCIOJIb30BAHUS

QJICKTPOSHEPIUU B IMOBCEIHEBHOM KM3HU

5.1.11

Texnuueckue yctpoiicTBa: celicmorpad,
BIEKTPUYECKHUI 3BOHOK, JINHUHA

QJICKTpOoIIepc a1

5.1.12

[Ipaktuueckue padotel. MccnemoBaHue
3aBUCHMOCTH IEpHOJa MaJbIX KOJI€OaHUM
rpy3a Ha HUTH OT JUIMHBI HUTH M MacChbl
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B enu u3 MOCJIEI0BATEILHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyIIKU U

pesucTtopa

5.2

#HPari#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanunueckue BOJIHBI, yCIIOBHS
pacnpoctpanenus. Ilepuon. CkopocTtb
521 pacIpOCTpaHeHHsI M JUIMHA  BOJIHBL
[Tonepeunsle ¥ MPOAOIBHBIE BOJIHBI
#H##HPar#Ht# Nnrepdepenuys u qudpakuus
522 MEXaHUYECKUX BOJIH
3Byk. CKOpocTh 3ByKa. I pOMKOCTh 3ByKa.
223 Bricora Tona. TemOp 3ByKa
594 ONEeKTPOMarHUTHbIE BOJIHBL. Y CJIOBUS

HU3IIY4YCHUSA  OJICKTPOMArHUTHBIX  BOJIH.




B3anmHuas opuenranus BexkropoB E, B u

U B 2JIEKTPOMAarHUTHOM BOJIHE B BAKyyMe
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CBoiicTBa  AJNIEKTPOMArHUTHBIX  BOJIH:
OTpa)keHHE, NIPEJIOMIICHUE, MOJISIPU3ALINS,
mudpakius, uHTepdepenuus. CKOpOCTb

SJICKTPOMArdHUTHBIX BOJIH

5.2.6

[lIxana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHEeHNnEe >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

IIpyHIMIIBI paAMOCBA3M U TEIEBUICHMUSL.
Pannonokanus. DNeKTpOMarHUTHOE

3arpsA3HCHUC OKp}I)KaIOIJ_IeI\/'I Cpeabl

5.2.8

TexHuyeckue yCcTporuCTBa: MY3bIKAJIBHBIC
HHCTPYMEHTEL, YJIbTPa3ByKOBast
JIMaTHOCTHKAa B TEXHUKE W MEIULMHE,
pamap, paauONpPUEMHHK,  TEIEBU30D,

anTeHHa, Tenedon, CBU-neup

53

#HPariH#OIITUKA

5.3.1

[Ipsimonuneiinoe pacnpocTpaHeHUe

CBETa B OJIHOPOJIHOM cpene. Jlyu cBera

532

OtpaxkeHue cBeTa. 3aKOHbBl OTPaKEHHUS
ceta. [locTpoenre n300pakeHHi B IIIOCKOM

3epKaiie
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[penomienne cBeTa. 3aKOHBI MPEIOMIICHHS
CBeTa. AOCOITIOTHBI IOKa3aTelb

MPECIOMIICHUA

534

IomHoe BHYTpPEHHEE OTpayKCHUE.
[IpenenbHbIl Yoyl NOJHOIO BHYTPEHHETO

OTpaXXCHUA

535

Hucnepcusi cBera. CHOXHBIM COCTaB

oemoro ceera. [[Ber

5.3.6

CoOwuparonye M paccerBaIOIIUE JIHMH3bI.
Tonkas nmu3a. DoKycHOE paccTosiHUE U

OIITNYCCKada cHhlia TOHKOM JINH3HI.




ITocTpoenune n300paxeHui B
COOMpAIOIIUX U PACCEHUBAIOIINX JTHH3aX.
®opmysia TOHKOM JIMH3BIL. Y BEJIWYECHHUE,

JlaBaeMoe€ JUH30M1

5.3.7

Hp CACJIbI IMPUMCHUMOCTHU

r€OMETPUYECKON ONTUKH

5.3.8

WNurtepdepeniiust  cBera. KorepeHTHBIE
UCTOYHUKUA.  YCIOBUS  HaONIOACHUA
MaKCUMYyMOB u MUHHUMYMOB B
UHTEP(EPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)213HBIX KOTCPCHTHBIX UCTOYHUKOB
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Hudpakmus  cBeta.  JIudpakunonHas
peméTka. Y cnoBue HaOMIOCHUS TIIaBHBIX
MaKCUMYMOB npu naIeHuM
MOHOXPOMAaTHYECKOTO CBETa Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10

HOJ'IHpI/I3aI_II/I$I CBCTa

5.3.11

TexHuyeckue yCTpOWCTBA: OYKH, JIyma,
¢doroanmapar, MPOSKIMOHHBIA ammapar,
MHKPOCKOI,  TEJECKOI,  BOJIOKOHHAsS
ONTHKA,  JAU(paKkUMOHHAs  peméTKa,

IOJIAPpON

5.3.12

[Ipaktnueckue  pabotel.  M3mepeHue
nokasatesns npejaomiieHus. MccnenoBanue
CBOHCTB  W300pO)KEHMA B  JIMH3aX.

HaGmronenue aucnepcuu cBeta

BJIEMEHTAI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHunbl IPUMEHMMOCTH KIIACCUYECKOMN
MEXaHUKH. ITocTynatel TEOPUU
OTHOCHUTEIIHOCTH: MHBApUAHTHOCTH
MOAYJsl CKOPOCTHM CBE€Ta B BaKyyMe,

MMPUHIUIT OTHOCUTCIIBHOCTHU OHHITEHA

6.2

OTHOCHUTEIILHOCTD OIHOBPEMCHHOCTH.
321MCI[J'I€HI/IG BPpEMCHHM W COKpallCHUC

JUIMHEL




6.3

DHEprusi ¥ UMIYJIbC CBOOOHON YaCTHUIIBI

6.4

CBsi3b Macchl C SHEPrUel W HUMITYIHCOM
CBOOOJTHOM YacTHIBl. DHEPrusi TOKOS

CBOOOIHON YaCTULIBI

KBAHTOBAA ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

@®ortonsl.  dopmyna Ilmanka  cBsA3M
SHEpPIruu (POTOHA € €ro 4YaCTOTOW. DHeprus

U UMITYJIbC ()OTOHA

OTkpeiTHE u UCCIIeIOBaHNE
¢doroadpdexra. Omprrer A.I'. Cronerosa.

3akonbl poTtorddexra

7.1.3

YpaBHeHue OUHIITENHA IS
dorordpdekra.  «KpacHas  rpaHUIA»

dhoTorddexra

7.1.4

HaBnerue cBera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOe IEUCTBUE CBETA

TexHudeckue ycrporcTBa: (HOTOIIEMEHT,
dboTomatuuk, COJIHEYHAs Oarapes,

CBETOANO

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma Tomcona. OnbITEI
Pezepdopaa o uccrieoBaHnu0 CTPOSHUS

aToMa. HJIaHCTapHaH MOACIb aToMa

7.2.2

IToctymater  bopa.  UM3znyuenme u
norjouieHue (GOTOHOB TpU  TEpexoe
aToMa C OJHOTO0 YpPOBHS SHEPruu Ha
npyroi. Bunger  cnektpoB.  CHektp

YPOBHEW 3HEPIrUM aToMa BOAOPOJa

7.2.3

BonHoBBIE cBoiicTBa 4actull. BoaHBI 1e
bpoiisns. KopmnyckynsipHO-BOJIHOBOM
nyanu3M. Jludpakius 5>IEeKTpOHOB Ha

KpHCTaiax

7.2.4

CnonTanHoe 1 BBIHYKACHHOC U3JTYy4YCHHC.




YcTpoiicTBO U pUHLIKIT pabOTHI Jiazepa

7.2.5

TexHuueckue yCTpoMCTBa: CIEKTPATIbHBIN
aHayu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

[Ipaktuyeckne paboTsl. Habmogenue

JIMHEMYaToro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOACHUS M PErucTpaluu

QJICMCHTAPHBIX YaCTUIL]

7.3.2

OTKpbITHE PATUOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompeneneHuro cocraBa
pannoakTUBHOTO wu3nydeHus. CBoiicTBa
anbda-, oera-, raMma-u3JIy4eHUs.
BnusiHue pamuMoaKkTHBHOCTH Ha JKUBBIC

OpraHu3MBbI

7.3.3

OTkpblTHE  TPOTOHa U HEUTpOHA.
Hyxnonnas monens siapa ['elizenOepra —
WBanenko. 3apsia sapa. MaccoBoe 4mciio

siapa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBINA "
MO3UTPOHHBIM  Oera-pacmaa. [amma-
W3NTydeHue.  3aKOH  PaJMOAKTUBHOTO

pacmnana

7.3.5

3Heer51 CBA3M HYKJIIOHOB B  sJp€.

Anepurie cunbl. JlepekT Macchl sapa

7.3.6

AnepHble peakuuu. JlenmeHue W CUHTE3

aaep

7.3.7

Snepubiit  peaktop.  TepmosiaepHbIit
cunre3. [Ipobnembl u  NEPCHEKTUBBI
SIIGPHOM  SHEPreTUKU. OKOJIOTMYECKUE

ACIICKThI HI{GpHOﬁ OHCPICTUKU

7.3.8

OnemeHTapHble  4acTulbl.  OTKphITHE
[IO3UTPOHA. DyHIaMEHTaIbHBIC

B3aUMOJIEVCTBUS




7.3.9

TexHuueckue yCTpOMCTBA:  JO3UMETP,
Kamepa BuibcoHa, snepHbIi peakTop,

aroMHas bom0a

7.3.10

[Tpaxtiueckue paboTsl. MccnenoBanue
TPEKOB YaCTUI] (mo TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. CosBe3aus, spKue

3Bé3)II)I, IJTAHETHhI, UX BUJANMOC JIBUXXCHUC

8.2

Conueunass cucrema. l[lmaHeTsl 3eMHOU
rpynnsl.  [lmanersl-rurantel U HX
CHYTHI/IKI/I, KapJ'II/IKOBBIG IIJIAHCTEIL. Manme

tena CoJIHEYHOH CHCTEMBbI

8.3

Connue, d¢ortochepa u armocdepa.

CoHeuHast akTHBHOCTD

8.4

Nctouynuk sHeprun CosHua u 3B€371

8.5

3BE3AbI, MX OCHOBHBIE XaPAKTEPUCTUKHU:
Macca, CBETUMOCTb, paalyc, TEMIIEPATYPa,
ux B3aUMOCBSI3b. Juarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTBHY.
3BE3bI IJIABHOM  ITOCIEAOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY IS

3BE3]1 IVIaBHOM MOCJIEIOBATEILHOCTA

8.6

H###Par###BHyTpeHHee CTpoeHue 3BE3.
COBpeMeHHBIe IpeaCTaBICHUA (6]
nporcxokaeHnd U sBomonun CoiHIa u

3BE3/1. DTaIbl JKU3HU 3BE3]1

8.7

Mneunsiii Ilyte — Hama ['amakTuka.
ChnupanbHass  cTpykTypa  'anmaktuku,
pacnpeneneHue 3BE3/, Ta3a W IBUIM.
Ilonoxxenne wu paBwxkeHne CoiHLA B
lamaktuke. I[lmockas wu  cdepuueckas

MOJCUCTEMBI ['anakTUKH

8.8

Tunel TrajakTHK. PaI[I/IOFaJ'IaKTI/IKI/I u

KBa3apbl. YEpHBIE NBIPHI B APAX FATAKTUK




Bcenennas. Pacmupenue BceneHHON.

3akoHn Xa006ma. PasOeranue rajlakTuk.

8.9 Bospact u pamuyc Bcenennoit, teopus
bonwsmioro B3peiBa. Moaens «ropsiueut
Bcenennoi». PenukroBoe usinyuenue
MacmTabHast  cTpykTypa BceneHHOi.

8.10 Meraranaktuka. Hepeménasie mpo6ieMsl

aCTPOHOMHHU
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