[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS
OCHOBHOM oOpa3oBaTeibHOM mporpammel, mpeactaBieHHbix B PI'OC COO,
dbenepanbHON pabouell MporpaMMEI 10 yaeOHOMY TIpeaMeTy «DU3HKay, a TaKxKe ¢
yaétoM (QeaepanbHOil  pabouedt mporpaMMbl  BOCIUTAHUS ©  KOHIICIIIAN
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickon @enepanum.

COJEPXKXAHUE OBYUEHUA

10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o npupone. HayyHble MeTOnbI NO3HAHUSA OKPYIKAIOLIETO
Mupa. Ponb JKCrieppuMeHTa MW TEOPUM B IMPOLECCE TO3HAHUS IPUPOJBL.
OKCHepUMEHT B (PUBHKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M mporieccoB. HayuHble TMIIOTE3BI.
dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHMU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOIO JIBHUKEHUS.
Cucrema orcuéra. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHune nepeMelieHuil U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE M paBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EepeMENICHUs
MaTepUabHOW TOYKHU OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TTaJICHUS.

KpuBonuneitHoe  aBmkeHue. [IBukeHHEe  MaTepualbHOM TOYKH 1O
OKPYKHOCTH C TOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEUHAS
ckopocth. [lepuon n wactora obparieHus. LleHTpocTpeMUTENPHOE YCKOPEHHE.



TexHH4ecKkrue YCTPOWCTBA M MPAKTAYECKOE IPUMEHEHHE: CIIHJIOMETD,
JIBUKEHHE CHAPSJIOB, LICMTHBIC U PEMEHHBIEC MIEPEAAYU.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPaAKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanne IBMIKEHUH C UCTIOJIH30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIioM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaCHHUS.

Hanpagienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3ydyeHne HEpaBHOMEPHOTO IABHKEHHUS C LIEJIbIO OINPEIEIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NYTSIMH, MPOHMJICHHBIMU TEJIOM 34
MOCIICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne N1BMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuyenue aBuxKeHUS Tesna, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutenbHOCcTH  ['anmunes.  IlepBwiidi  3akoH  HbroToHa.
NHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Ttsoxectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus mnokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTH WJIU rase.

[TocTtynaTensHOE U BpalaTelbHOEe ABIKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaumeHus. llnewo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeJA.

TexHn4eckre YCTpOWCTBA M MPAKTUYECKOE MPUMEHECHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIIUX TEJ.

Bropou 3akon HeroToHa.



N3mepenne cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIium.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U T1aJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

YcnoBust paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT uX AehopMariui.

HccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonwvl coxpaneHus 6 mexaHuxe

Nmiynbc MaTepuaabHOM TOUYKH (Tena), CUCTEMbl MaTEpPUAIbHBIX TOYEK.
NMnynbc cuiibl M MU3MEHEHHE HMMITYJIbCA TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOEC IBHKEHUE.

Pabota cuibl. MOIIIHOCTD CHUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKON SHEPTHM.

[TorennuanbHas SHEprusl. [TorenmanbHas SHEprus YIPyTO
nepopMupoBaHHo  TpykuHBI.  [loTeHuManbHast  dHEprus Tela  BOJIM3HU
MMOBEPXHOCTH 3EMIJIH.

[loTeHUMaIbHBIE W HENOTEHUUAJbHBIE  CHJIBI. CBsi3b  paboOTHI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHHUEM MEXAHWUYECKOW DSHEPIUM CUCTEMBI TEJ.
3aKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHMUSL.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

[lepexon mOTeHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanre cBsIi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJgiekyasipHast Qu3NKa 1 TEPMOJTUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu



OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU U MX OIBITHOE
obocHoBanue. bpoynoBckoe maBmkenue. [duddysusa. Xapakrep ABKECHUA H
B3aMMOJICHCTBUS 4YacTHUI[ BeIIECTBA. MoJenu CTPOEHHUS Ta30B, XUIAKOCTEU H
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATUX Mojelel. Macca u
pasmepsl Mosiekys. Kommuectso BemecTsa. [locrosaHass ABoranpo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Ttemmneparyp
Llenbcus.

Mopnens  upeanpHOoro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUU HUACAIBHOro rasza. AOCOIIOTHas TemrepaTypa Kak Mepa
CpEeIHE KHMHETUYECKOM SHEpPrMM TEIUIOBOIO JBM)KEHMS vacTul rasa. [llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneepa—Knanenpona.
3akoH /JlanpToHa. M30mponeccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BelecTBa. ['paduueckoe NpeacTaBI€HHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Mogens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OneITsl, JOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUS.

Monens, nuTrocTpupyomas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUSA WJI€ANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

OmnpeneneHne Macchl BO3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHMI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanrie 3aBUCUMOCTH MEX]y TTapaMeTpaMU COCTOSTHUSL Pa3peKEeHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpeHHsAsI 3HEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U croco0bl e€ n3meHeHus. KonnuecTBo TemnoTsl U padbora. BHyTpeHHss
HEPrus  OAHOATOMHOIO  WACAJIBHOIO  rasza. Buzabl  Temuonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI IpH TEIJIONEpeaaye.



[Tonsitue 006 ammabatHOM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOIWHAMUKH K H3omporieccaM. I 'paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatumocTh MpoiieccoB B MPUPO/IE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEUCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanuss SHEPrHMM B TEIUIOBHIX MamuHax. Kodp@uIMeHT MoIe3Horo
nevictBus TerwtoBo mammHbl. [ukn KapHo m ero xoddgdumumeHT moae3HOTO
JENUCTBUS. DKOJIOTMYECKUE MPOOIEeMbl TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3meHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOTHI: BHUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JlyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OnbIT 1Mo anuabaTHOMY pACIHIMPEHHIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammusvie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u koHjeHcanus. Vcnapenue u kumneHnue. AOCOTIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO31yxa. HacelmeHHbIi map. YjaenbHas TeIioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Matepuaiibl. [lnaBienune u
KpUcTayuM3aius. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OajiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETp H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIAKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTAILUTMYECKOTO BEILIECTBA.

JleMOHCTpanust KpuCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol



N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnexTpuzaums Tel. OJEKTpUYECKUil 3apsn. JlBa BHIa 3IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, TUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

B3aunmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli ANEKTPUYECKU 3apsia.
Onektpuueckoe mnone. Hanpsk€HHOCTh  AnekTpuueckoro mnojsa.  I[IpuHuun
CYyHEPIIO3ULUN DJICKTPUUYECKUX TOJICH. JIMHMM Hanps>KEHHOCTH SJIEKTPUUYECKOTO
TTOJISL.

PaGora cun  snektpocrarnueckoro  mojs.  [lotenmuman.  PasHocTh
MOTCHIMANIOB. [IpOBOAHMKM © JOUINEKTPUKA B 3BJIEKTPOCTATUYECKOM IOJIE.
JvanexTprdyeckasl MpOHULIAEMOCTb.

DOnekTpoéMKocTh. KongeHncatop. DIeKTpOEMKOCTh TIIOCKOTO KOHJEHCATOpA.
DHeprus 3apsSKEHHOTO KOHAEHCATOPA.

TexHn4eckrue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh  JJICKTPOEMKOCTH ILUIOCKOTO KOHIEHCAaTopa OT IUIOIIAAH
MIJIACTUH, PACCTOSAHUS MEXKIY HUMH U AUAJICKTPUUYECKON MIPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue 3eKTpOEMKOCTH KOHAEHCATOPA.

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

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 ydacTKa LETH.

DNEeKTPUUECKOE COMPOTUBIIECHUE. YIEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapALICIIBHOE, CMEIIAHHOE COCIUHEHNE MMPOBOIHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.



ONEeKTpOABIXKYLIAasl CUjla M BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMmbIKkaHue.

OnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCHUMOCTD
COIPOTHUBJIEHUS METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEeKTpUYECKUNA TOK B BaKkyyMe. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYECKHd TOK B  PAcTBOpax M  paciulaBaX  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnexTpudyecknid TOK B ra3ax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHUUecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEpMETP,
BOJITMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTelIbHbIE IMPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN INO, FalbBaHUKA.

Jlemoncmpayuu

W3mepeHre cUibl TOKA U HANIPSIKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

N3yyeHnne cMenaHHOro COEMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUSI.

HaGmronenue amextposusa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBIISIETCS C
y4€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAay4YHOIO
MO3HAHU: SIBICHUE, HAy4HbIH (DakT, rumores3a, (QuU3nMyecKkas BETUYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.



Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIus,
napaboia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX MPOEKIUU Ha OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHndyeckoe JABM)KEHUE B KUBOW mIpupoae, auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOM NIPHUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KUIKOCTEH M
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJIOB, J3JIEKTPOJIMTHYECKAS IUCCOLMALM,
rajbBaHUKA.

I'eocpaghus: BIaxXHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: nMpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHUS B TEXHHKE, IOJIIMIIHUKY, HCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIULIUOHEDP, TEXHOJIOTHH
NOJIyYEHUs] COBPEMEHHBIX MAaTEpHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTEbHbIC npudoOpBHL,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKUWH. [IpuHumn cynepno3unuu
MAarHATHBIX MOJIeW. JIMHUM MarHUTHOM MHAYKUMU. KapTWHAa JNWMHWKA MarHUTHOU
MHIYKIAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOI'O TOJISL JUIMHHOTO IPSIMOTO NPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanumoaelctBre NpoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.

Cuia JlopeHnua, €€ MOlyJib M HarpaBlieHHe. J[BUXKEHNE 3apsSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuitbr Jloperra.

SIBiieHMe DNEKTPOMArHUTHOW MHAYKIMHU. IIOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOIBHXKYIAs Cujla WHAYKIMU. 3aKOH BJIEKTPOMArHUTHOW
nHaykuuu Papanest.



BuxpeBoe anekTpruecKoe Moje. OJEKTPOABMXKYLIas CHJIa WHAYKUUU B
IIPOBOJHUKE, TBUKYILIEMCS IOCTYNATENbHO B OAHOPOJHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

MHOyKTUBHOCTE.  SIBIICHME CAMOMHIYKLUHH. OJIEKTPOABMKYIIAs CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHu4eckue yCTpoWcTBa M IPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MarHuThl, JJEKTPOMATHMUTHI, JJIEKTPOIBUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTHL], UHIYKIHOHHAs [1E€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JIuHUY MHAYKIMY MarHATHOT'O TOJIA.

B3anmonenicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBneHuE IIEKTPOMarHUTHOW HHIYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTD DJIEKTPOABMKYILIEH CHIIbI MHAYKIIMH OT CKOPOCTH MU3MEHEHHS
MarHMTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3y4yeHne MarHuTHOTO IOJIS1 KaTYIIKH C TOKOM.

HccenenoBanne neMCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebarensHast  cucrtema. CBoOOgHBIE  MEXaHMYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanwms. [lepmona, wacrtora, amrmumryga u (aza xoseOaHUN.
[Ipy’vHHBIN MasTHUK. MaremMaTH4eCKU MasiTHUK. YPAaBHEHHE TapMOHHYECKHX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE JJIECKTPOMAarHUTHBIC KOJEOaHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYeCKUMHU U
AIIEKTpOMAarHUTHbIMU Konebanusimu. dopmyna TomcoHa. 3akOoH CcOXpaHEHUs
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpeacraBienne o 3aryxaronux kojieOaHusIX. BbIHYKIEHHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIE KOJeOaHusl.



[lepemennbiii  TOK. CHUHYCOMJANbHBII NEPEMEHHbIA TOK. MOIIHOCTh
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpod3Hepruu. Kynbrypa
VCITOJIb30BAHUS JIEKTPOSHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKHUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KOJIEOATENbHOM cHUCTEMbl (IIPYXUHHBIA WIH
MaTEeMaTUYECKUI MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJICOAHU.

HabGmronenue pe3onanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHaHC mnpu MOCIENOBATEIBHOM COCIMHEHMHM pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYM DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanue 3aBUCMMOCTH MEpUOJa MalbIX KOJeOaHUM Tpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOIO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TOPOJOJIBHBIE BOJIHBI.
HNuTtepdepenius u uppakuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3NMYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, MoNsgpu3anus, Tudpaxkuus,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3neKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMIIBI paguOCB3U U TeaeBUAEHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH Cpe/Ibl.



TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTPAHEHUE MTONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

HaOnronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJION W
4aCcTOTOM KOJeOaHUH.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
pesioMJICHUE, MOJspu3aus, udpaKuus, uHTephepeHITus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbIi HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHusi. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojg MOJHOTO
BHYTPEHHETO OTPaKCHHUS.

Hucnepcust cBera. CoHBIN cocTaB 0eoro cBeta. LIBer.

ColOuparomue W pacceuBaromyde JuH3bL. ToHKas JuH3a. DOOKyCcHOe
paccTosiHME W ONTHYECKash cujla TOHKOM JuH3bI. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBelIUYEHUE,
JABAEMOE JIMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontmka. Wutepdepenmnus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHHUMYMOB B HHTepQEepeHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YCJIOBUE HaOI0ICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE TMPUMEHEHWE: OYKH, JyTa,
doToamnmapar, TPOSKIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEHIETKA, TTOJIIPOUI.

Llemoncmpayuu



[IpssMonMHEHOE pPACHPOCTPAHECHUE, OTPAXKEHHUE M NPEIOMIIEHHUE CBETA.
OnTuyeckre mpruOOpBHI.

[TomHOE BHYyTpEeHHEE OTpakeHre. MoJiesib CBETOBOAA.

HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.

Mojenu MUKpPOCKOIIA, T€JIECKOIIA.

Hab6mronenune naTepdepennu cBera.

Hab6mronenune nudpakium ceera.

HaGmronenue nucnepcuu cBera.

[TonydyeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaOnronenue noyisipuzaiiuu cBeTa.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3Mepenue rnokaszaTess NpesIoMIICHUS CTEKIIA.

HccnemoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DOHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIbCOM PEISATUBUCTCKOW YaCTULIBI. DHEPIUs
MTOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEpTUs
U UMITYJIbC (POTOHA.

OtkpriTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbororddexra. YpaBHenue DuHITeHA 151 PoTodPdexra. «KpacHas rpanuiia»
dboTtoaddexra.

JlaBnenne cBera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAast OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.



Ceeroauop.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nyueHune W mOTIIOHIEHUE
$OTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTUU Ha Jpyroi. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosiHOBBIE cBOMicTBa yacTtull. Bonnbl 1e bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJIu3M.

CIIOHTaHHOE U BBIHYX/ICHHOE U3JIy4YCHHE.

TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JInHeHyaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Habnronenue nmuHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAKOIIME CIIOKHOCTh CTpPOEHUS sAnpa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopna mo  ompepeneHuto  cocraBa
panuoakTuBHOrO wu3nydeHus. CpoiictBa anbda-, Oera-, ramMma-u3IydeHHUs.
BiusiHME paaOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OtkpeiTHE TpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30tormsl.

Anwsda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHE. 3aKOH PaIMOAKTUBHOIO paclajia.

DHeprusi CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakuuu. JleneHue u CUHTES s1ep.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHbBIX YaCTHLI.

dyHpamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoi KapTUHBI MUpa.

TexHuyeckue yCTpoMCTBAa M NPAKTHYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHslil peakTop, arToMHasi 6omoa.

Llemoncmpayuu

Cu€TUrK MOHU3UPYIOLINUX YaCTHLL.



Yuenuueckuu sxcnepumenm, nabopamopuvie pabonvl
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUY M ACTPOPU3MKH

Ortarbl pa3BUTHS acCTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Comane. ConHeuyHast akTUBHOCThb. Mctounuk sHeprum ConHUA W 3BE3L.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETHMOCTBY». 3BE3/bl TJIABHOW IOCIEAO0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOW IIOCIIENOBATEIBbHOCTH. BHyTpeHHee cTpocHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O NMPOUCXOXKACHUU U dBomonnu CosHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBa3zapbl. UEpHBIE ABIPHI B spax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0beranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenukTOBOE M3TydEHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGnronenus: HeBOOpYKEHHBIM TIJ1a30M C UCIOJIb30BAHUEM KOMIIbIOTEPHBIX
NPWIOKEHUHN I ONPeeNICHUs MOJOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usl CEeBEPHOro MOJIYyIIapus U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O0o0maromuiee MOBTOPEHUE

Pons ¢usuku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU cepax nesTeaIbHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOUW HAyYHON KapTUHE MHPA, POJIb GU3HUECKON TCOPUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKo KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O TIPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

Nzyuenne xypca gusuku 0a3oBoro ypoBHsa B 11 kjacce ocymiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypCcaMHM MAaTE€MAaTHKH,
OHOJOTMU, XUMHUH, Treorpaduu U TEXHOJIOTHUH.



Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TuUmoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuka: pelIEHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKUMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOCKIHUH HAa OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MIPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKH TOJO00US TPEYTOJBHHUKOB,
oTpejiesieHHe IUIONIAIN MIIOCKUX PUTYyp U 00bEMA Tell.

buonoeusa: »nektpuueckue SBICHUS B JKUBOM MpUPOJE, KoJieOaTeabHbIC
JBH>KCHUSI B )KMBOM MPUPOJIE, ONITUYECKUE ABJICHUSI B )KUBOW MPUPOJIE, IEUCTBUE
paJualuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOGHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTPaIbHBIN
aHaJu3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonoeus: JNUHUU DJIEKTpONEpeaady, TEHEpaTop IMEePEMEHHOro ToKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA II€Yb, pPaAap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMU

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro nmpeamera «Ou3nka» JOHKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3alii,

yMEHUE B3aMMOJICHCTBOBATH C COIMATIbHBIMH MHCTUTYTAaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsl ICTETUKY HAYYHOTO TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIJIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE JEHCTBUM B OKPYKAIOILLEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEITO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJLHbIE yUeOHbIE JeiicCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEUYUS B  PACCMATPUBAEMBIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUN NEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIQJIETh HAYYHOM TEPMHUHOJOTHUEH, KIIFOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHUS;

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

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HECSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs UH(GOPMaLUU (PU3NYECKOTO COAEPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTrO COJEpX,aHUs B pa3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Yypokax (U3MKM U BO BHE-ypPOUHOU
NEesATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacnpenensaTh poiau ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOW 3HAYUMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENIbHYIO AESITENbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHUI;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO 3pyIUIMH B 001acTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIAJE€Th  HABBIKAMM  TO3HABATENbHON  peduIeKCMH KaK  OCO3HAHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATHh PEIICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce noCcTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, IpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aJallTUPOBATHCA K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peIiaTh KOHPIUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJICH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIH CTPOCHUS Ta30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUYCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3aj1ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHUE 110 OKPYKHOCTHU, HWHEPIHUs,
B3auMOJIelicTBUE Tell, TUuddy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOEHUE >KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAlUS, MIIABJICHUE, KPUCTAILIM3AIUs, KUIICHUE,
BJI&YKHOCTH BO3/lyXa, IOBBIIIICHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPHITOM
CoCyJlie, CBSI3b MEXKAY IapaMeTpaMH COCTOSIHHMS Ta3a B HM30IpoIeccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMXKECHUE, UCTONB3Yysl (DU3NYECKUE BEIIUYWHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
MMIYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHIUAIbHAS DHEPTUs, MEXaHUUYECKas
paboTta, MexaHWYecKas MOIIHOCTh;, IIPH OMNHCAHUMU TMPABHUIBHO TPAKTOBATh
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (U3WYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBaapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KO3(phUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONMHCAHUU
MPaBWJIBHO TPaKTOBaTh (U3UYCCKUH CMBICH HCIOJB3YEeMbIX BEIMYHMH, WX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUSI (TTPOLIECCHI), UCTIONB3Ys (PU3NUYECKHE BEITUYMHBI: AIEKTPUUCCKUN 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUA, Pa3HOCTh MOTEHIIMAJIOB;
NPy OINMUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMHU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3MUECKHE
3aKOHBI M TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUAN CYNEPNO3UIMA CWJI, TPUHIIUI PABHOMPABUS HHEPIIHATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSAPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsiga, 3akoH KyloHa, mpw A3TOM pasidyarh CJIOBECHYIO



(bOopMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyarh YyCJIOBHsS UX O€30MACHOTO HCIOJIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IHI,

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXIY  (U3MUECKUMHU  BEJIUYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MpU MPOBEICHUU HCCIETOBAaHUMN B
pamMKax y4eOHOro DSKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

penaTh KaueCTBEHHBIE 3a/1aUM: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LENOYKY PacCy JCHUW C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuzndeckue SBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JJIS TMOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIUN
U TIPEICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYKAIOIIETO MHpa, B DPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NMPAKTUYECKON NEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN 3JIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, A/ICPHAS
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCICTBUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus W TONApU3alUs CBETa, JUCIEPCUsS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOMCTBA BEHIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3NUYHBIX  Cpeda) |
AJICKTPOMArHUTHBIE SBJICHUSI (MPOIECCHI), HCMOB3Ysl (PU3MUYECKHUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBUKYINAsl Cuila, padoTa TOKa,
WHIYKIUST MarHUTHOrO Mojis, cwia Ammepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJEKTPOMATHUTHBIX KoJyieOaHWi, (OKYCHOE pacCTOSIHUE U
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHUHA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3blBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBJICHUS M MPOLECCHl, HCIOIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TIOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS W EIUHMUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI TIOCIIE0BATEIBHOIO U MAPaIeTbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUsSl SHEPrUU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHULbI, 00JIACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHUE BEKTOPA UHAYKIIMK MAarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MNpPHU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJIb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATh JIOTHUYECKU HEIPOTHBOPEUHBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS Y4eOHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYSHHOW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUICCKU aHAITU3UPOBATH MOTyIaeMyt0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOUTH TIPUMEPHI BKJIaJIa POCCUHCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
I obecrieueHus: 6€30MacHOCTH TP OOpaIlCHUH ¢ MTPUOOPAMH M TEXHHYSCKUMU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHJAPTHBIX CUTYAIMsIX, aJCcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.

AEATEJBHOCTD YYUTEJIA C YYHETOM ITPOI'PAMMBbI BOCITMTAHUA

YCTAaHOBJICHHUE JIOBEPUTEIIBHBIX OTHOLICHUN MEXIY YUYUTEIEM U YYEHUKAMH,
CIOCOOCTBYIOLIUX [MO3UTUBHOMY BOCHPUSATHIO 00yUalOIUMUCS TpeOOBaHUMA U
npOoChO yUHUTENsl, MPUBJICUCHUIO UX BHUMAHUS K 00CYXK/1aeMOi Ha ypoke
uH(pOpMaINH, AKTUBU3AIMU X [T03HABATEIbHON JAESTENbHOCTH;

(bopMUpOBaHKE TIEIIOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO HAYKH M OOIIECTBEHHOM MPAKTUKHU;

MMPHUBJICHCHNC BHUMAHH HIKOJIbBHUKOB K ICHHOCTHOMY ACIICKTY M3YYdCMbIX
Ha ypOKax ﬂBJ’IeHI/If/'I, HMHUIOUHUPOBAHUC O6CY)KI[CHI/I$I, BbICKA3bIBaAHUA
O6y‘{aI-OH_II/IMI/IC}I CBOCT0O MHCHUA,



opraHu3zanys padboTsl 00yJaroImuxcs ¢ MoIy4aeMoil Ha ypoKe COLMaIbHO
3HaYUMOM HH(pOpMaLneH;

Pa3BUTHC MOPAJIBHOT'O COSHAHUA U KOMIICTCHTHOCTH B PCIICHUN MOPAJIbHBIX
HpO6HCM Ha OCHOBC JIMYHOCTHOI'O BBI60pa;

UCTIOJIb30BAHNE BOCITUTATEIBHBIX BO3MOXHOCTEH COJEpKaHUS y4eOHOTO
npeaMeTa yepes Moa0op COOTBETCTBYIONIUX TEKCTOB JJISl UTEHHSI, 3a1a4 JJIs
pelIeHus, TPOOJIEMHBIX CUTYAIUH JIJIs1 OOCYXACHHS B KJIacce;

dbopMHpOBaHNEe KOMMYHUKATUBHBIX KOMIIETCHIIMIA B OOIIICHUH H
COTPYIHUYECTBE CO CBEPCTHUKAMU;

IPUMEHEHUE Ha YPOKE NHTEPAKTUBHBIX (POPM pabOThI ¢ 00yUarOIIUMUCH:
MHTEJUIEKTYaJbHbIX UIP, CTUMYJIMPYIOIIUX T03HABATEIBHY0 MOTHBALUIO
IIKOJIbHUKOB; TUCKYCCUM, KOTOPBIE 1al0T 00Y4YarIHUMCs BO3MOXKHOCTh
MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOT'O IHAJIOTa; TPYIIIOBOM paOOThI WU
paboThI B Iapax, KOTOPbIE y4aT KOMaHAHOW pad0oTe U B3aUMOJIEUCTBUIO C
IPYTUMU JIE€TbMU;

dbopMHUpoBaHNE OTBETCTBEHHOT'O OTHOIIEHHUS K YYEHUIO, TOTOBHOCTH H
CIIOCOOHOCTH O0YYAIOIIUXCS K CAMOPA3BUTHIO U CaMO00pa30BaHUIO;

(opMHpOBaHKE OCHOB 3KOJIOTHUECKOW KYJIbTYpbl, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIJIEHNUS;

dbopMupoBaHHE OCO3HAHHOTO, JOOPOKEIIATEIIBHOTO M YBAKUTEIBLHOTO
OTHOIIEHHUS K IPYyrOMY YEJIOBEKY, €0 MHEHUIO;

noOyxaeHre 00y4yarIMXcsa CO0JII0IaTh Ha YPOKE OOIIETPUHATHIE HOPMBI
MOBE/ICHHUS, IPaBUJIa OOIICHUS CO CTapIIUMU U CBEPCTHUKAMM, TPUHIIUIIBI
y4eOHOU AUCIMUIINHBI 1 CAMOOPTaHU3aINH;

dbopmMupoBaHUE LIEHHOCTH 37I0POBOT0 M 0€30MaCHOT0 00pa3a KU3HH,
OCBOCHHME MPABWJI HHINBUIYAIBHOTO U KOJUICKTUBHOTO OE30TIaCHOTO TIOBEICHHMS
B YPE3BBIYAMHBIX CUTYAIUAX, YTPOXKAIOIINX KHU3HU U 37OPOBBIO JIIOJICH ;

HUCIOJb30BAaHUE BOCIIMTATEIBHBIX BO3MOXKHOCTEH COACPIKaHUA yqe6H0r0
npeamMeTa 4epe3 ACMOHCTPALIUIO O6y‘-IaIOIHI/IMC$I IMPpUMCPOB OTBCTCTBCHHOI'O
IrpaXaaHCKOIro NOBCACHUS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenoanue paznenon
No ¥ TeM y4eGHOTO KomuuectBo TTporpamMHoe cofiepsrae OcHOBHBIE BUJIBI 1€ATEIBHOCTU
/i npenmera 4acoB 00yJarommxcs
Pasnen 1. ®u3uka 1 MeTOAbI HAYYHOTO IO3HAHUS
1.1 | ®usuka u MeToabl 2 Pu3nka — HayKa 0 IPUPOJE. N3ydeHne HayuHbIX (3MIUPUYECKUX U
Hay4yHOTO O3HaHUs Hayunbie MeToab! MO3HAHUS TEOPETHUYECKUX ) METOIOB IMO3HAHUS
OKPYXaIOIEero MUpa. OKpYKalolIero Mupa.
Poib skcriepuMeHTa u TeOpuH B OOGCyxIeHue rpaHuIl IPUMEHUMOCTH
IIPOLIECCE MO3HAHUS IIPUPOBI. (bu3MUeCKUX 3aKOHOB U Teopuil. Pabora
DKCIEPUMEHT B DH3HUKE. B PYIIIE O MOATOTOBKE KOPOTKUX
MognenupoBanue GU3MUECKUX SBICHUI | COOOLIEHUH O POJIM U MECTE (PU3HKH B
u rporieccoB. HayuHble THIIOTE3EI. HayKe U B MPAKTUYECKON JAeATEIbHOCTH
duznuecKkue 3aKOHbI U TEOPUH. moaei. JleMoHcTpanus aHaJIoroBbIX U
['panu1bl npuMeHUMOCTH (PU3UUECKUX | U(GPOBBIX U3MEPUTENBHBIX TPUOOPOB,
3aKOHOB. [IpuHITUTI COOTBETCTBUS. KOMITBIOTEPHBIX JaTUYHUKOB.
Pois 1 MecTO Qusuku B OcBoeHMe OCHOBHBIX MPUEMOB PabOTHI €
q)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ HaquOﬁ ]_U/I(bp()B()f/'I HaGopaTopHef/'I o (1)1/131/11(6
KapTUHBI MUPA, B MIPAKTUYECKOU
NEITEILHOCTH JIIOIEN
Uroro no pazneny 2

Pazaen 2. Mexanuka




2.1

Kunemarnka

MexaHnueckoe JBUKEHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO
JnBHxeHus. Cucrema oTcyeTa.
TpaexTopus.

[lepemerienue, CKOPOCTh (CpenHSs
CKOpPOCTb, MTHOBEHHAs1 CKOPOCTh) U
YCKOPEHHE MaTepUAIbHOU TOUKH, UX
MIPOEKLMN HA OCU CUCTEMBI KOOPJIUHAT.
CrnoxeHue nepemMelleHui 1 CII0KEHUE
CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE
npsMOJIMHEHOe MBIKeHue. [ padukn
3aBHCUMOCTHU KOOPJUHAT, CKOPOCTH,
YCKOPEHMUSI, TyTH U IEPEMELIECHUS
MaTepUaIbHON TOYKH OT BPEMEHH.
CBobonHoe majieHue. YCKopeHue
CBOOOIHOTO TMAaJICHUSI.
KpusonuneitHoe nBuxeHue. JBrxenne
MaTepUaJIbHON TOUYKH I10 OKPYXHOCTH
C TIOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO.
VYroBast CKOpOCTb, TMHEWHASI CKOPOCT.
[Tepuon 1 yacToTta oOpaleHus.

L{eHTpOCTPEMUTENBHOE YCKOPEHHUE.
TexHUYecKne yCcTpoucTBa U

[IpoBenenHue SKCriepUMeHTa: U3y4eHHe
HEPaBHOMEPHOTO JBUKEHUS C LEIBIO
oTpe/ieNIeHNs] MTHOBEHHON CKOPOCTH;
HCCJIEIOBAHUE COOTHOLIECHUS MEXKITY
MyTSAMU, IPOHACHHBIMH TEJIOM 32
MIOCJIeI0BaTEIbHBIE PABHBIE TPOMEKYTKHU
BPEMEHH NPU PaBHOYCKOPEHHOM JABMKEHUU
C HaYQJIbHOM CKOPOCTBIO, PABHOM HYIIIO;
HU3YUYCHHUC NBUXCHUA IIapUKa B BS3KOU
KHUJKOCTH; U3yYCHHE JIBIKEHUS TeTa,
OpoOIIIeHHOTO TOPU30HTaIBHO. OOBsCHEHUE
OCHOBHBIX MTPUHIIUIIOB ACHCTBUS
TEXHUYECKHUX YCTPOMCTB, TAKUX KaK:
CHHUIOMETP, IIETHbIE U PEMEHHBIE TIepeaayn
JBYKCHHUS, U YCIIOBHH MX 0€30M1acHOTO
HCIIOJIBb30BaHUA B HOBCGHHGBHOfI KU3HU.
Pemienune pacu€THbIX 3a7a4 ¢ IBHO
3aJlaHHOM (prU3HUECKO MONIEBIO C
MCIONIb30BAaHUEM OCHOBHBIX (hOpMYI
KUHEMaTHKHU.

[TocTpoenue u aHanu3 rpaduKoB
3aBUCUMOCTEN KMHEMATUYECKUX

BCJIIMYUH OT BPEMCHU JIA

PaBHOMEPHOTO




MIPAaKTUYECKOE IIPUMEHEHHE:!
CIIUJIOMETP, ABUKEHUE CHAPSIOB,
LIETIHbIC U PEMEHHBIE ITepeaayn

Y PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKECHUS.

PacnioznaBanme (pu3n4YecKuX SBICHUI B
Y4eOHBIX OMBITAX M OKPYXKAIOIIEH JKU3HU:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE
NPSMOJIMHEHHOE JIBUKEHUE, CBOOOTHOE
nmaacHue TCJi, ABUXKCHHUEC 11O OKPYKHOCTHU.
Onucanue MEXaHU4EeCKOro JABMOKCHHUA C
HUCII0JIB30BaHUEM (bH?:PI‘-IGCKI/IX BCJIMYHH:
KOOpJIMHATa, MyTh, IEPEMELICHHE,
CKOpOCTBh, yckopeHue. Pabora B rpymnmax
[pY IJIAaHUPOBAHHUH, TPOBEACHUU U
WHTEPIIPETAIMH PE3YIHTATOB OMBITOB U
aHaJIM3€e TOTIOJTHUTEIbHBIX HCTOUHUKOB
uH(pOpPMAIUH 110 TEME

2.2

JmHamMuka

HpI/IHHI/IH OTHOCHUTEIbHOCTH [ anmuies.

[IepBeb1it 3akoH HproTOHA.

NHepunanpHble CUCTEMBI OTCUETA.
Macca tena. Cuina. [lpunnun
Cyneprno3ulu cui. Bropoii 3akoH
HeroToHa 1151 MarepuanbHON TOUKH.
Tpertnii 3akon HeroToHa muist
MaTepHUAIBHBIX TOYEK. 3aKOH
BCEMHUpPHOTO TAroreHus. Cuia
TshkecTu. IlepBas kocmuyeckas
CKOpOCTB.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIIUX TEJl.
N3y4yeHune 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT
negopmMaium; cpaBHEHUE CUJI TPEHUS
IIOKOs, KAYCHUA U CKOJIbXKCHU .
OO6mbsicHenue HeBecomocTH. [IpoBenenune
OKCTIEPUMEHTA!

WCCIICIOBAHUE 3aBUCUMOCTH CHIT
YIPYTOCTH, BO3HUKAIOIMX B IIPY)KUHE U
pEe3MHOBOM 00pasIie, OT X







Cuua ynpyrocru. 3akoH ['yka. nedopMariiu; H3y4eHHE JTBUKCHHUS

OpycKa 110 HaKJIOHHOH IIOCKOCTH;
MCCIICIOBAHNE YCIOBUI paBHOBECHUS
TBEPIOTO TeJa, UMEIOIIETO OCh

BpaIlCHHUSL.

OOBsicHeHnEe 0COOCHHOCTEH PAaBHOMEPHOTO
¥ PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO

Bec rena.

Tpenue. Bunpl Tperus (mokos,
CKOJIbKeHHs, kKaueHus). Cuina
Tpenus. Cyxoe Tpenue. Cuina
TPEHUS CKOJIBXKEHUS U CUJIa TPEHUS

nokos. Kosdpuunent tpenns. Cuna JIBHIKEHUS, CBOOOIHOIO IaJeHUs Tel,
COIIPOTHB/ICHUA IIPpH NBIKCHUH JABWJKECHUSA 110 OKPY>KHOCTH Ha OCHOBE
TCJia B )KUAKOCTH WJIA Tasc. 3akOHOB HbOTOHA, 3aKOHA BCEMHUPHOTO
ITocrynarensHO€E U BpalaresibHOE TSTOTCHUSA.

JBUKEHHE a0COIIOTHO TBEPIOTO Tea. OOBbsicHEeHUE OCHOBHBIX MPUHITUIIOB
MOMEHT CHJIBI OTHOCUTEIIBHO OCH JEUCTBHSI OAIIUITHUKOB U UX
BpaieHus. [1nedo cuiibl. YenoBust IIPAKTUYECKOTO IIPUMEHEHUS.
paBHOBECHS TBEPAOTO TENA. OOBbsicHEeHUE TBIKEHUS HCKYCCTBEHHBIX
TexHn4eckue yCTpouCTBa U CITyTHHKOB.

IIPAKTHYECKOE IPUMEHEHHE:
MOAIIUITHUKH, JIBHKCHHE
HCKYCCTBEHHBIX CITYTHUKOB

Pewienune pacu€THbIX 3a7a4 ¢ IBHO
3aJlaHHOM (prU3HUECKO MOMIEBIO C
HCIIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB M
bopMyn TUHAMUKH.

Pacno3naBanue pu3nveckux sBICHUN B
y4eOHBIX OTBITaX U OKPYKAIOIIEH KU3HH:
WHEPLHS, B3aUMOAEHCTBUE TeN. AHaIU3
(bM3UYECKUX TTPOLIECCOB U SIBICHHM C
WCIOJb30BaHUEM 3aKOHOB U MPUHIIUIIOB:
3aKOH BCEMUPHOTO




tarorenus, 1, I1 u III 3axonsr HeroTona,
MPUHIIMI CYNEPIO3ULIMKI CUII, IPUHITUIT
PaBHOMPABHOCTH MHEPIUATIbHBIX CUCTEM
OoTCUéTa
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3aKOHEBI COXpaHCHH: B
MCEXaHUKE

Nmmynbc MarepuanbHOM TOUKH (Tena),
CUCTEMBI MaTePHAIIbHBIX TOYCK.
NMITynbC cHiTbl 1 M3MEHEHUE UMITYJIhCa
Tena. 3aKOH COXpaHEHHS UMITYJIbCA.
PeaktuBHOE ABIKEHUE.

Pabota cuibl. MOITHOCTH CHJTBIL.
Kunernueckas sHeprus

MaTepraibHOU ToukH. Teopema 00
W3MEHEHUU KUHETUYECKON YHEPTHH.
[ToreHmanpHas YHEPTHSL.
[ToreHunanpHas SHEPTUS YIIPYTO
ne(pOopMUPOBAHHOHN MPYKHHBEI.
[ToreHuuanpHas 3Heprus Tena BOIU3U
noBepxHoCTH 3emiid. [loTeHIMAIbHEIE 1
HEMOTCHITMATbHBIC CHIIBL. CBSI3b
paboThl HEMOTEHIIUATIBHBIX CUTT C
M3MEHEHHEM MEeXaHU4eCKOH

SHEPTUU CHUCTEMBI TeJ. 3aKOH
COXpaHEHUsI MEXaHUYECKON

JHEPTHUH.

VYpyrue u Heynpyrue

IIpoBeneHue dKCIEpUMEHTA: U3YYCHHE
a0COJIIOTHO HEYIIPYIoro ynapa ¢
IIOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB; HCCIIEOBAaHHUE CBSA3U PAOOTHI
CWJIBI C U3MEHEHHUEM MEXaHUYECKON
SHEPIUM Tejla Ha IPUMEpE PACTSKEHUS
PE3UHOBOIO XKIyTa.

OreHka abCOIOTHBIX U OTHOCUTENbHBIX
MOTPEUTHOCTEH N3MEpEeHUH PU3mIecKux
BEJIMYHH.

Pemenne pacuéTHbIX 3a1a4 C SIBHO
3aJJaHHOH (PU3MUECKON MOZIeNbI0 C
UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyn TMHAMHUKH U 3aKOHOB
COXPaHEHHUS.

Peuienne kauecTBEHHBIX 3a/1a4 € OMOPOit
Ha U3y4eHHbIE B pazaene «MexaHuka»
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE
SIBJICHUSL.

Onucanne MEXaHUYECKOTO JBUKEHUS C
MCIOJIb30BaHUEM (PU3NUYECKUX BEITMYMH:
UMITYNbC T€Ja, KHHETUYEeCKasi YHEpPIus,




CTOJIKHOBEHHS.
TexHuyeckue ycTpoucTBa u
MIPAaKTUYECKOE IIPUMEHEHHE:!
BOJOMET, KOTIEP, MPYKUHHBIN
MHACTOJIET, IBUKEHUE PAKET

[OTCHIIMAIbHAS YHEPIUs, MEXaHUYECKas
pabota, MexaHu4yecKast MOIHOCTb. AHATIN3
(U3MUECKUX MPOLECCOB U SABJIEHUI ¢
UCIIOJIB30BAHUEM 3aKOHA COXPaHEHUs
MEXaHUYECKOW YHEPIUH, 3aKOHA COXPAHEHUS
umnynbsca. OObsICHEHHE OCHOBHBIX
IIPUHIUIIOB ACUCTBUSA U IPAKTUYECKOTO
IIPUMEHEHHUS TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: BOJAOMET, KOIEP, IPYKUHHBIN
IIUCTOJIET.

OObsicHEeHUE IBUKEHUS PaKeT ¢ OMOpPOi Ha
U3y4EHHbIE (PU3NUECKHE BETUYUHBI U
3aKOHBI MEXaHUKHU.

Hcnons3oBanue pu MOArOTOBKE
COOOIIEHNH O IPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX HHPOPMAITMOHHBIX
TEXHOJOTHM IS TIOMCKA,
CTPYKTYPUPOBaHHUs, UHTEPIIPETALIUU U
npeAcTaBiIeHus HHPpOpMaIMK, KPUTHIECKUN
aHaJIN3 MoJIy4aeMoil HHpopMaLuu
IIpoBeneHre KOCBEHHBIX U3MEPEHUH,
UCCIIeIOBAaHUHN 3aBUCUMOCTEN (PU3NIECKIX
BEJINYMH, IPOBEPKA IIPEITIOKEHHBIX THIIOTE3

Hroro no pazneny
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Paznen 3. MouiekyasipHasi pM3uKa ¥ TEPMOAMHAMHKA




3.1

OCHOBBI MOJIEKYJISIPHO-
KHUHETUYECKOU TEOpUU

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKOU TEOPUH U UX OMBITHOE
000CHOBaHUE.

bpoyHOBCKOE IBUIKEHHE.

Huddysus. Xapakrep IBHOKEHUS U
B3aUMOJICHCTBHS YaCTHUI] BEILIECTBA.
Mopnenu cTpoeHUs Ta30B, KUJIKOCTEH
U TBEPIBIX TEJ U OObSICHEHUE CBOWCTB
BEIIECTBA HA OCHOBE 3TUX MOJEIIEH.
Macca u pa3Mepsl MOJIEKYI.
KonuuectBo BemectBa. [locTosHHas
ABorajpo.

TennoBoe paBHOBECHE.

Temnieparypa u €€ u3MepeHue.
[IIxana remneparyp Llenbcusi.
Mogens uaeanbnoro raza. OCHOBHOE
YpaBHEHUE MOJIEKYIIIPHO-
KMHETUYECKON TEOPUH HJI€aTTbHOTO
rasa.

AOGcomoTHas TeMIieparypa Kak Mepa
CpeHEeW KUHETUYECKOU JHEPTUH
TEIJIOBOTO JIBM>KEHHUSI YaCTHLI ra3a.
[[Ixana remneparyp KensBuna. ['a3oBbie
3aKOHBI. YpaBHEHHE MeHnpeneeBa—
Knaneiipona.

3akoH [lansrona. M3ompoueccsl

ITpoBeneHue sKCrIEpUMEHTA: OIIpeIeIICHUE
Macchl BO3yXa B KJIACCHON KOMHATe Ha
OCHOBE U3MEpEeHUI 00bEMa KOMHATHI,
JaBIICHUS U TEMIIEPATYPHI BO3yXa B HEll;
MCCIICIOBAHNUE 3aBUCHMOCTH MEXKILY
napaMeTpaMH COCTOSIHUSL Pa3peKEeHHOTO
rasa.

OreHka abCOIOTHBIX U OTHOCUTEIBHBIX
HOTPEUIHOCTENH n3MepeHuil pusnueckux
BEJIMYMH.

OObsicHeHHEe OCHOBHBIX MPUHIIMIIOB
neicTBuil TepMoMeTpa u Oapomerpa u
YCIIOBHIA MX O€30MIaCHOTO MCIIOIH30BAHUS B
ITOBCEHEBHOM KU3HH.

Pacrnio3naBanme (pU3NYECKUX SBICHUI B
YU€OHBIX OIBITAX U OKPYXKarOIeH KU3HU:
muddy3usi, GpOyHOBCKOE ABHIKEHHE.
Omnwucanue TEIUIOBBIX SIBICHUN C
MCTIOb30BaHHEM (DPM3NIECKHUX BEJTUYHH:
TaBIICHHE Ta3a, TeMIIePaTypa, CPEaHSS
KHHETHYECKas SHEPTHS XaOTHUECKOTO
JBMOKEHUSI MOJIEKYII, CpEIHEKBaJpaTUYHasI
CKOPOCTb




B U/ICATBHOM Ta3e ¢ OCTOSHHBIM
KOJTMYECTBOM BemiecTBa. [ paduueckoe
NPECTaBICHUE H30IPOIECCOB:
U30TepMa, U30Xopa, n3odapa.
TexHHUYecKue ycTpoucTBa U
NPaKTUYECKOE IPUMEHEHHUE!

TEPMOMETP, 6apoMeTp

MOJIEKYIL.

AHanu3 GpU3NYECKUX MPOILIECCOB U SIBICHUIM
¢ ucmoib3oBanueM MKT, ra30BbIX 3aKOHOB,
CBA3U CPEHEH KMHETUYECKOU JHEPIUU
TEIUIOBOTO JIBUKEHUS MOJIEKYII C
aOCOJIIOTHOM TEMIIepaTypou.

Pewrenne pacu€THbIX 3a1a4 ¢ IBHO
3alaHHON (PU3UYECKO MOMIETIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX MOJIOKECHUI
MKT, 3axoHOB U (popMyIT MOJEKYISIPHOM
bu3uKw.

PaGora B rpynmnax npu riaHUpOBaHHH,
IIPOBEJICHUH U UHTEPIPETALIUU PE3YIHTaTOB
ONBITOB U aHAJIN3€ JOMOIHUTEIbHBIX
UCTOYHHUKOB MH(POPMALIMHU 10 TEME

3.2

OCHOBEBI TCpMOAHAMUKHA

10

TepMmoanHamMHuueckas CUCTEMA.
BryTpeHHss 3Heprus
TEPMOIMHAMUYECKON CUCTEMBI U
CHoCOo0BI €€ U3MEHEHMUSI.
KonuuecTBo TemnoTe! u padora.
BHyTpeHHsIst SHEpTHsI OTHOATOMHOTO

uJeaIbHOTOo ra3a. Buasl Temnonepenayn:

TETIOTPOBOHOCTh, KOHBEKIIHS,
U3IIy9eHHE. YIelIbHas TeTUIOEMKOCTh
BEIIECTBA.

[IpoBenenue >KCriepuMeHTa: U3MEpPEHUE
YAEIBHON TEIIOEMKOCTH BEILIECTBA.
OreHka abCOMOTHBIX U OTHOCUTEIbHBIX
HOTPEIIHOCTEN U3MEpEHUI PU3NUECKUX
BEJINYMH.

Nzyuenne mozeneit mapoBoi TypOUHBI,
JIBUTaTelIsi BHYyTPEHHETO CrOpaHus,
PEaKTUBHOTIO JIBUIaTEIs.

OObsicHeHNE NPUHIIMITOB CHCTBUS U
ycII0BUI 0€3011acCHOTO UCIIOIb30BaAHUS




KosnuecTBo TemnoTel npu
TeIulonepeaaye.

[TonsiTue 06 aguabaTHOM IpoIIecCe.
[TepBblii 3aKOH TEPMOIMHAMUKH.
IIpuMeHeHue nepBoro 3akoHa
TEPMOIMHAMUKH K U30IIPOLIECCAM.
I'padpuueckas nnTepnperanus paboTsl
rasa.

BTtopoii 3ak0H TepMOAMHAMUKH.
HeoOparumocTs nporieccoB B
IPUPO/IE.

Tennoseie MmamuHbL. [IpuHIUIIBL
JEHCTBUS TEIIOBBIX MAIUH.
[IpeoOpazoBanust SHEpTUU B
TETJIOBBIX MallTMHAX.

Koa¢ddunment nonesnoro neicTaus
TEIJIOBOM MAaILMHBI.

[Mukn Kapuo u ero xoaddunrent
MIOJIE3HOTO IEHUCTBUS. DKOJIOTUYECKUE
POOJIEMBI TETIIOIHEPTETHKH.
TexHHYecKkue ycTpoucTBa U
MIPAKTHUYECKOE TPUMEHEHHE:
JIBUTATE]Ib BHYTPEHHETO CTOpaHusl,
OBITOBOW XOJOIUIHLHUK, KOHAUIIHOHED

B [TIOBCE/IHEBHOM JKU3HU JIBUTATENS
BHYTPEHHETO CrOpaHusi, ObITOBOTO
XOJOAWIbHUKA, KOHIUIIMOHEpa. Onrcanue
CBOMCTB T€J U TEIJIOBBIX SIBJICHUM C
UCIIONIb30BaHNEM (PU3UYCCKUX BEITMYUH:
JIaBJICHUE Tra3a, TeMIIepaTypa, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSS SHEeprus, paboTa
ra3za. Pemenue pacu€THbIX 3a/1a4 C SIBHO
3aIaHHON (PU3UYECKOM MOJICIIBIO C
UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(hopMyIT MOJICKYIIIPHOU (DU3UKH U
TEPMOJUHAMUKH.

Perennie kauecTBEHHBIX 3a/1a4 C
OIMOPOH Ha U3YYECHHBIE B pazfielie
«MomnekynsipHasi pu3uKa u
TEPMOJMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTHU U pU3NYEeCKre
SIBIICHUSL.

PaGora B rpymnmnax npu aHaiuse
JIOTIOJTHUTEILHBIX UCTOYHUKOB
nH(pOpMaIUH 110 TEME
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AFpGFaTHBIe COCTOAHUA
Bemecta. Ma3oBnie
ICPCXOAbI

[TapooOpazoBaHue U KOHJIEHCAIHS.
Hcnapenue u kunenue. AOCOTIOTHAS U
OTHOCHUTEIIbHAs BIaKHOCTh BO3/IyXa.
Haceimennsiit nap. YanenpHas Temiora
napooOpa3zoBaHusl. 3aBUCUMOCTD
TEeMIEpaTypbl KUIIEHUS OT JaBJICHUSI.
Teépnoe teno. Kpucramindeckue u
amop¢HbIe Tena. AHU3OTPOIHS
CBOMCTB KpucTaUIOB. JKuakue
kpuctaiibl. COBpeMEHHBIE MaTEPHUAIIBI.
[InaBneHue u KpucTaUIM3aIKUA.
VaenbHas TEMIOTA IUIABJICHUS.
CyOnumarusi. YpaBHEHHE TEIIOBOTO
OanaHca. TexHnueckue ycTpoicTsa u
MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP
U TICUXPOMETP, KaJTOPUMETP,
TEXHOJIOTUHU TTOJTYYCHHSI COBPEMEHHBIX
MaTepHualioB, B TOM YHCIIE
HaHOMAaTepuasaoB, U HAHOTEXHOJOTUHU

[IpoBeneHue 3KcriepuMEHTa: U3MEPEHHUE
OTHOCUTEJIbHOM BJIAJKHOCTH BO31yXa.
Onenka aOCOMOTHBIX U OTHOCUTEIbHBIX
MOTPEUIHOCTEH N3MEpeHuil pu3nuecKux
BEJTUYMH.

N3yueHne CBOMCTB HACBHIIIEHHBIX

MapoB, CIOCOOOB U3MEpPEHUs
BJIQYKHOCTH

Habnronenue kureHus: npy MOHM>KEHHOM
JIaBJICHUY, HATPEBAHUS U TIJIABJICHUS
KPHUCTAJUTMYECKOTO BEIIECTBA.
OOBbsicHEeHUE TIPUHITUTIOB JCHCTBUS U
yCJIOBHI 0€30MMacCHOTO UCIIOIH30BaHUSI B
MMOBCEIHEBHOM KU3HU TUTPOMETPA,
IICUXPOMETpa, Kanopumerpa. M3yuenue
TEXHOJIOTUM MOIYYEHUSI COBPEMEHHBIX
MaTepUaioB, B TOM YUCJIE HAHOMAaTEPHUAJIOB.
Pemenune pacu€THbIX 3a7a4 ¢ IBHO
3aJlaHHOM (prU3HUECcKO MOMIEBIO C
WCIIOJIb30BaHUEM YPaBHEHUS

TEIJIOBOTO OanaHca.

Penienne kauecTBEHHBIX 3a7a4 C
OIOPOM HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U pU3NYECKHe
SIBJIEHUS 110 TEME.




Pacnio3naBanue pusnueckux sBJICHUN B
YUEOHBIX OIBITAX U OKPY’KarOIIEH JKU3HU:
negopmanus TBEPABIX Tell, HarpeBaHUE U
OXJIXKCHHE TEJ, U3MEHEHUE arperaTHbIX
COCTOSIHMH BELIECTBA U OOBSCHEHNE UX Ha
OCHOBE 3aKOHOB U (POPMYIT MOJICKYJIIPHOM
bu3HKH.

Hcnonb3oBanue nH(pOpMaLMOHHBIX
TEXHOJOTHM IS TIOMCKA,
CTPYKTYpUpPOBaHUS, UHTEPIPETALUU U
IpeaCcTaBiIeHNs HH(OPMALUH IpU
HOJTIOTOBKE COOOIEHUH O IPUMEHEHUN
3aKOHOB MOJICKYJISIPHOW (DU3HUKH U
TEPMOJIMHAMUKU B TEXHUKE U
TEXHOJIOTHSIX

Hroro no pasueny
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Pasnen 4. daexkTpoguHaMuka




4.1

:‘)J'IGKTPOCTaTI/IKa

10

DJIeKTpU3aLus Tea. DIESKTPUIECKUI
3aps. JIBa BuJa 3EeKTPUYECKUX
3apsnoB. [IpoBOIHUKH, TUAIEKTPUKHU U
MOJTYITPOBOAHUKH.

3aKOH COXpaHEHUS IEKTPUUECKOTO

3apsa.
BzaumoneiicTBue 3apsaoB. 3akoH

Kynona. ToueuHslil 5ieKTpuYECKUi
3aps. DIEKTPUYECKOE TOJIE.

[TpoBenenue sKCrIepUMEHTa: U3MEPEHHE
ANEKTPOEMKOCTH KoHJeHcaropa. OueHka
a0COMIIOTHBIX U OTHOCUTENbHBIX
MOTPENTHOCTEH U3MEpPEHUN (U3UIESCKUX
BEJIMYUH.

N3yueHne NpuHIKIIOB 1EUCTBUS
AJIEKTPOCKOIA, JIEKTPOMETPA,
KOHJICHCaTopa.

N3ydeHre npuHIIUIIOB ACHCTBUA




Hanpsx€HHOCTB JIEKTPUYECKOTO MOJIS.
[IpyHIMI Cynepno3ULMH NEKTPUYECKUX
nosier. JInHum HanpsKEHHOCTH
NIEKTPUYECKOTO MOJISL.

PaboTa cuit a51eKTpoCTaTuyecKoro

nosist. [lorennuman. Paznocts
noreHuuanos. [IpoBoqHUKYN U
JUIEKTPUKU B NIEKTPOCTATUYECKOM
ToJIe.

JysnexTpuueckas MPOHUIIAEMOCTb.
OnekrpoémkocThb. KoHneHncarop.
ONeKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apSKEHHOTO
KOHJIeHcaTopa. TexHruueckue ycTpoiicTBa
Y IPAKTUYECKOE IPUMEHEHHE:
ANIEKTPOCKOIL, JIEKTPOMETP,
ANIEKTPOCTATUYECKas 3allnTa,
3a3eMJIeHHE HIEKTPONpHOOpOB,
KOH/JIEHCATOP, KOMMMPOBAJILHBIH ammapar,
CTPYHHBIN IPUHTED

U YCJIOBHUH 0€3011acHOTO MPUMEHEHUS B
MPAKTHYECKOM KU3HU,

KOITMPOBAJIBHOTO arapara, CTpyHHOTO
IIpUHTEpPA.

PaccmoTtpenne pu3nuecKkux OCHOBaHUN
AIIEKTPOCTATUYECKOM 3alIUTHI U
3a3eMIIeHUs ANIEKTponpudopoB. Pemnienne
pacuéTHBIX 3a/a4 C SBHO 3aJJaHHON
(bu3nYECKOil MOJIEBbIO C UCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hopMyI
OJICKTPOCTATHUKHU. Pemenne xauecTBEHHBIX
3a/1a4 ¢ OIOpPOM Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/IC SABJICHUA
AIEKTPOCTATUKHU.

Pacno3naBanue Gpu3nveckux sSBICHUIN B
y4eOHBIX OIBITaX U OKPY>KaIOIIEeH KU3HU:
AIIEKTPU3ALNS TEJl, B3aUMOJICHCTBIE
3apsi/10B U OOBSICHEHUE UX Ha OCHOBE
3aKOHOB U (hOPMYIT AJIEKTPOCTATUKH.
Ornrcanne U3y4eHHBIX CBOMCTB BEIECTBA
H DJICKTPHUICCKUX SIBIICHUM C
UCMOJIb30BaHHEM (PU3NYECKUX BEJTUYUH:
ANEKTPUUYECKUI 3apsij, HANPsSHKEHHOCTh
ANEKTPUYECKOTO MOJI,




oTeHuuall, pa3HOCTb IMOTCHINAJIOB,
ANEKTPOEMKOCTb.

Ananu3 pu3nyecKux NporeccoB U SBICHUIN
C UCIIOJIb30BAHUEM (PU3MUYECKUX 3aKOHOB!
3aKOHA COXPaHEHHMsI IEKTPUUECKOTo 3apsijia,
3akoHa KynoHa.

Pabota B rpymnmnax mpu aHanmze
JIOTIOJTHUTEIBHBIX UCTOYHUKOB HH(OpManu
U TIOATOTOBKE COOOIIEHUH O IPOSIBICHUN
3aKOHOB JJIEKTPOCTAaTUKH B OKpYXKarolIen
KU3HU U IPUMEHEHUH UX B TEXHUKE

4.2

TlocTosiHHBII

AIEKTPUYECKUN TOK.

Toxu B paznuyHbIX
cpenax
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DNEeKTpUYECKUil TOK. YCIOBUS
CYILLECTBOBAHMS SJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuna Toka.
[TocTosiHHBIN TOK.

Hampsixenue.

3akoH Oma Juisl yyacTKa LETH.
DNEKTPUYECKOE COMTPOTHUBIICHUE.
VYnenbHOE CONMPOTUBICHUE BEILIECTBA.
[TocnenoBarensHOE, MapaiebHOE,

CMCHIAHHOC COCANHCHUC ITPOBOJHUKOB.

Pabota snexkTpruyeckoro Toka. 3aKoH
Jxoyns—JIenna. MoutHocTh
AMEKTPUIECKOTO TOKA.

[IpoBenenue sKkCepuMeHTa: U3YYCHHE
CMEILIaHHOTO COEIMHEHNUS PE3UCTOPOB;
n3mepenne JJIC uCToUHMKA TOKA U €ro
BHYTPEHHET0 COMPOTUBIICHUS; HAOMOICHNE
ANIEKTPOIM3A.

OreHka aOCOMOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEeN U3MepeHuit GU3NIECKUX
BEJTUYHH.

OOBbsicHEeHUE PUHITUTIOB JEHCTBUS U
yCIIOBUH 06€3011acCHOTO MIPUMEHEHHUS
aMIIepMETpa, BOJIBTMETPA, PEOCTaTa,
HMCTOYHUKOB TOKA, dJICKTPOHATPEBATEIIbHBIX
1 DJIEKTPOOCBETUTEIHHBIX MPUOOPOB,







DNEeKTPOABMIKYILAS CUIIA U
BHYTPEHHEE COMPOTUBICHUE
HCTOYHMKA TOKa. 3akoH OMa id

IIOJIHOM (3aMKHYTOM) 3JIEKTPUUECKOI

nenu. Koporkoe 3aMbIkaHue.
OJEKTPOHHAs IPOBOJUMOCTD
TBEPIBIX METAJJIOB. 3aBUCUMOCTD
COIIPOTUBIICHUS METAJUIOB OT
TEMIIEPATYPBHI.
CBepXIpoOBOIUMOCTb.
DJEKTPUUYECKUN TOK B BaKyyMe.
CBolicTBa 371€KTPOHHBIX ITYYKOB.
[TonynmpoBoguuku. CoOcTBEeHHAs U
IIpUMeCHast MPOBOAUMOCTD
MOJIynpoBoAHUKOB. CBOMCTBA p—n-
nepexozna.

[TonmynpoBOAHUKOBBIE TPUOOPHI.
DJEeKTpUUYECKUN TOK B pacTBOpax U
pacriaBax 3J1€KTPOJIUTOB.
DNEKTPONUTHYECKAS TUCCOIHAIIMSL.
OneKTponu3.

DNEeKTPUYECKHI TOK B razax.
CamocTosTeNbHBIN U
HECaMOCTOSTENbHBIN pa3psil.
Mounnus. [Tnazma.

TexHuyeckue ycTpoucTBa u

TepMOMETpPaA CONPOTUBJIEHHUSI, BAKYYMHOTO
JM0JIa, TEPMUCTOPOB M POTOPE3UCTOPOB,
MOJTYIIPOBOAHUKOBBIX JIMOJIOB, TaJIbBAHUKH.
Pemenue pacu€THbIX 3a71a4 ¢ ABHO
3aIaHHON (PU3UYECKON MOJCIIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn Tembl «IlocTOSTHHBIHI
ANEKTPUYECKUAN TOK.

PacnioznaBanue Qpu3nyeckux sIBIICHUN B
y4eOHBIX OIBITaX U OKPYXKAIOUIEH KU3HU:
AEKTPUUECKasi TPOBOAUMOCTh, TETIOBOE,
CBETOBOE, XMMHUUECKOE, MAarHUTHOE
NENUCTBUSI TOKA. AHATU3 AIEKTPUIECKUX
SIBJICHUM U MPOLIECCOB B LIETISX
MMOCTOSTHHOTO TOKAa C MCTIOJIb30BAaHUEM
3aKOHOB: 3akOH OMa, 3aKOHOMEPHOCTH
MOCJIeI0BATEIIBHOTO U MapalIeIbHOTO
COEIMHEHUS! TPOBOAHUKOB, 3aKOH
Hxoynsa-Jlenma.

Ornrcanne U3y4eHHbIX CBOMCTB BEIIECTB
U DJIEKTPUUECKUX SIBJICHUHN C
WCIIOJIb30BaHUEM (DPU3UUYECKUX BEITUYHH:
AIEKTPUYECKUN 3apsl, CUjla TOKA,
ANEKTPUYECKOE HAIPSIKEHUE,
AIEKTPUIECKOE COMTPOTUBIICHUE,




IIPAKTUYECKOE TPUMEHEHHE:
amIIepMeTp, BOJIBTMETP, PEOCTaT,
HCTOYHHMKH TOKA,
3JIEKTpOHArpeBaTebHble IIPUOOPHI,
ANIEKTPOOCBETUTENLHBIE TIPUOOPHI,
TEPMOMETP COIIPOTUBIIEHUS, BAKYYMHBIN
JIMOJ1, TEPMUCTOPBI U (POTOPE3UCTOPHI,
MOJTYTIPOBOAHUKOBBIN U0,

rajJJbBaHUKa

pasHocTh noteHnuanos, JC, pabora Toka,
MOITHOCTh TOKA.

Hcnonb3oBanne HHPOPMAITMOHHBIX
TEXHOJIOTUM 15 IIOMCKA,
CTPYKTYPHUPOBAHUSI, UHTEPIIPETAIIUU U
peCTaBICHUs WH(OPMAIUH TPU
HOATOTOBKE COOOIICHNH O TPUMEHEHUU
3aKOHOB ITOCTOSIHHOTO TOKA B TEXHUKE U
TEXHOJIOTHSX

Hroro no pasneny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO 68
YACOB 110 [TPOT'PAMME

11 KJIACC

N HaumenoBanue paznenos

o K
¥ TeM y4eGHOro OJINYECTBO TTporpaMMHOE CoepaHHe OCHOBHBIE BU/IbI JESTEIBHOCTH
n/n npeaMeTa 4acoB oOyyaronuxcs

Pa3gea 1. DnexkTpoauHamMuka




1.1

MaruuTHoOE 10JI€E.
DNeKTpOMarHuTHAS
WHITYKITUS
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ITocTossHHBIC MarHHUTHI.
BzanmopeiicTBre MOCTOSTHHBIX
MarauToB. MarHuTHOE IOJIE.

Bektop MarHuTHOM MHIYKITUH.
[TpuHIMI Cynepno3uiMi MarHUTHBIX
nonei. JINHUM MarHUTHOM MHAYKIWH.
Kaptuna nuHuii MarHUTHOM MHIYKIIUA
ITOJIS TIOCTOSHHBIX MarHUTOB.
MaruuTHoO€ 10Jie MPOBOAHUKA C
TokoM. KapTuHa JIMHMI HHyKIHUH
MarHuTHOTO MOJI IJTMHHOTO MPSMOTO
MIPOBOJHUKA U 3AMKHYTOIO
KOJIBLIEBOTO ITPOBOJHUKA, KaTYLIKH C
TokoM. OnbIT Dpcrena.
BzaumopericTBrEe TPOBOJHUKOB C
TOKOM.

Cuita Amnepa, e€ Moayib U
HarpaBJICHHE.

Cuina Jlopenna, e€ Moayinb 1
HalpaBJIeHUE. /[BHKEHHE 3apsyKEHHON
YACTHIIBI

[IpoBenenue s3KkCepuMeHTa: U3y4EeHUE
MarHUTHOTO TOJIS KaTYIIKA C TOKOM;
HCCJIeIOBAaHHUE JICHCTBHS IOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM; UCCJIEIOBaHUE
SIBJICHUS DJIEKTPOMArHUTHOM MHYKIUU.
O1nieHka a0COMIOTHBIX U OTHOCHUTEIBHBIX
MOTPEITHOCTEH U3MEpPEHUN (U3UIESCKUX
BEJIUYMH.

OObsiICHEHNE TTPUHITUIIOB JICUCTBUS U
ycIoBuil 6€30MacHOTO MPUMEHEHHUS
IMOCTOSHHBIX MarHuTOB,
3JIEKTPOMAarHUTOB, AIIEKTPOABUTATEIS,
YCKOPHUTENEHN JIEMEHTAPHBIX YaCTHIL,
WHIYKIIMOHHOM neun. Pemenue
pacyETHBIX 3a71a4 Ha MPUMEHECHHUE
dbopmyIn TeMbI

«MarsHuTtHoe noje. DJeKTpoMarHuTHas
WHTYKITUS.

Pemenne xadecTBEHHEIX 3a/1ad C
OMOpOIl HAa U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U pU3UYECKUE




B OJIHOPOJTHOM MarHUTHOM IOJI€.
PaGota cuiibl Jlopeniia.

SIBiieHME AIIEKTPOMArHUTHOM
nHaykiuu. [1oTok BekTopa
MAarHUuTHOW UHIYKLIHH.
DNEKTPOABIKYIIAS CUJIa MHIYKIIHH.
3aKOH AMEKTPOMArHUTHOW MHIYKIIUH
dapapes.

Buxpesoe anekrpuyeckoe noie.
DNEeKTPOABIKYIIAs CHUJIa MHAYKIIMH B
MIPOBOJIHUKE, IBIKYILEMCS
MOCTYIATEIbHO B OJJHOPOTHOM
MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunykTuBHOCTS. SIBIICHUE
CaMOMHIYKIIUU. DIEKTPOJBIKYIIIAs
CUJIa CaMOMHAYKIIMH.

DHeprusi MAarHUTHOTO TOJISI KaTYIIKH C
TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHHYecKue ycTpoucTBa U
IIPAKTHUYECKOE TPUMEHEHHE:
MIOCTOSTHHBIE MarHUThI, AJIEKTPOMArHUThI,
AIIEKTPOJBUTATEND, YCKOPUTEIN
AIIEMEHTAPHBIX YacTHIL,

MHAYKIIMOHHAs 1e4Yb

SIBIICHUS TeMBI «MarHuTHOE MoJIE.
DNEKTPOMArHUTHASI UHTYKLIHSI.
OnpeneneHue HapaBiIeHUs BEKTOpa
WHAYKIIMM MarHUTHOTO MOJIsI IPOBOAHUKA
C TOKOM, cuJibl Amrniepa u cuibl JlopeHiia.
Pacnio3naBanue Gpu3nvecKux sBICHUI B
Y4E€OHBIX OIBITAX M OKPYKAIOIICH KU3HU:
B3aHMMOJICHCTBHE MarHUTOB,
ANIEKTPOMArHUTHAsI UHAYKLHS, JEIUCTBHE
MarHUTHOTO MOJI Ha MPOBOAHUK C TOKOM U
JNBHOKYIIUAKCS 3apsil.

AHau3 3MeKTPOMarHUTHBIX SIBJICHUHN ¢
HCIIOJIB30BaHUEM 3aKOHA
IEKTPOMArHUTHOM MHAYKIMH. OnrcaHue
M3y4YEHHBIX CBOWCTB BEIIECTB U
ANIEKTPOMArHUTHBIX SIBIICHUM C
HCIIOJIb30BaHUEM (DU3UYCCKHUX BETUYMH:
WHAYKIUS MATHUTHOTO TI0JIs, CUJIA
Awmmnepa, cuna JlopeHia, UHIYKTUBHOCTb
KaTyLIKH, SJHEPTUSI DIIEKTPUUYECKOTO U
MarHMTHOTO IoJIei

Hroro no pasneny
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Paznen 2. KoJyieOanus ¥ BOJIHBI




2.1

MexaHnuyeckue u
AJIEKTPOMAarHUTHBIC
KOJIEOaHUS

Konebarenbnas cucrema. CBOOOIHBIC
MeXaHHUYECKUE KoJIeOaHusl.
I'apmonmnveckue konedanus. [lepuon,
4acToTa, aMIUTUTYAa U (a3a KoJieOaHHil.
[Ipy>XuHHBIA MasITHUK.
Maremarnueckrii MassSTHUK. YpaBHEHHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBparienue 3Hepruu npu
rapMOHMYECKHUX KOJIEeOaHUSAX.
Konebarenbubiii KOHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOeOaHus B
UJeaIbHOM KoJie0aTeIbHOM KOHTYpE.
AHaJOrusi MEXy MEXaHUYECKUMHU U
AEKTPOMArHUTHBIMH KOJICOaHUSIMHU.
®opmyna TomcoHa. 3aKoH coXpaHeHUs
SHEPTUU B UI€ATLHOM KOJIeOaTeIbHOM
koHType. [Ipencrasnenue o
3aTyXxaronmx KojJeOaHusX.
Brinyx/1eHHBIE MEXaHUYECKUE
konebanust. Pesonanc. BeiHyXeHHbIE
AIIEKTPOMArHUTHBIE KOJIeOaHUsI.
IIepeMeHHBIH TOK.

CI/IHYCOI/II[aHBHHﬁ HepeMeHHHﬁ TOK.

HccnenoBanue mapaMeTpoB KoyieOaTeIbHOM
CUCTEMBI — NIEPHO/Ia, YACTOThI, AMILITUTY/IbI
1 (a3wl KosteOaHu (IPYKUHHBIA W/WITH
MaTeMaTH4eCKUI MasITHUK).

HaGmronenue 3aryxarmmmx Kojie0aHui.
HccnenoBanue CBOMCTB BBIHYKICHHBIX
KOJIeOaHH.

Habmronenue pesonanca. [Iposenenue
IKCIIEPUMEHTA:

HCCJICIOBAHUE 3aBUCHMOCTH TIEpHOJIa
MaJIbIX KOJICOaHUH Irpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChI TPy3a;
HCCJICIOBAHHUE TIEPEMEHHOI0 TOKa B ILIETIH
M3 IOCIEN0BATEIBHO COETMHEHHBIX
KOHJICHCATOPA, KaTyIIK! U PE3UCTOPA.
OrneHka aOCOMIOTHBIX M OTHOCHTEIBHBIX
MOTPEIIHOCTEN U3MepeHuit GU3NIECKUX
BEJIMYHH.

OOBbsicHEeHUE PUHITUTIOB JEHCTBUS U
yCIIOBUH 06€3011acCHOTO MIPUMEHEHHUS
AIIEKTPUIECCKOTO 3BOHKA, TeHEepaTopa
MEPEMEHHOTO TOKA, THHUI
AIIeKTpoTepeaay.

Permenne pacu€THBIX 3124 C SIBHO




MOIHOCTE IEPEMEHHOTO TOKA.
AMIITUTYIHOE U AEHCTBYIOIIEE
3HAYE€HUE CUJIbI TOKA U HAIIPSLKEHUS.
Tpanchopmarop. [IpousBoacTso,
nepegaya v norpediieHue
AIIEKTPUYECKON SHEPTUH.
OKOJIOTUYECKHE PUCKH TIPU
IIPOU3BOACTBE ANIEKTPOIHEPTUU.
Kynberypa ucrnonb3oBanus
AJIEKTPOIHEPIUH B IOBCEAHEBHOMN
JKU3HHU.

TexHuueckue ycTpoucTsa u
MPAKTUYECKOE IPUMEHEHUE:!
ANIEKTPUYECKUI 3BOHOK, TEHEPATop
MIEPEMEHHOT0 TOKA, IMHUU
IEKTpoIepenady

3aIaHHON (PU3UYECKOM MOJCIIBIO C
HCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
(hopMyJ1, OTMCHIBAIOIITUX MEXaHUYCCKHUE U
AIIEKTPOMATHUTHBIE KOJICOaHUSI.
Onuncanue MEXaHUYECKUX U

ANIEKTPOMArHUTHBIX KOJICOAHUH ¢
UCIIONIb30BaHNEM (PH3UYCCKUX BEITMYUH:
MIEPHOJI U 4aCcTOTA KOJICOAHMUI,
amMIuIuTyna u (asza KojaebaHui, 3apsia u
CHJIa TOKa B TAPMOHUYECKUX
AIIEKTPOMATHUTHBIX KOJICOAHUSIX.

Pemrenne KxayecTBEHHBIX 3a7a4 C

OIIOPO HA M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OITMCHIBAIOIINE
MEXaHUYECKUE U ICKTPOMArHUTHBIC
KoJeOaHus.

Pabora B rpymnmax npu IIaHUPOBAHUH,
MPOBEJICHUH U UHTEPIIPETAIIMH PE3YTHTATOB
OIIBITOB, M aHAJIN3€ TOMOIHUTEIBHBIX
MCTOYHUKOB MH(POPMAIINH 10 TEME

2.2

Mexannueckue u
AIEKTPOMAarHUTHbBIE
BOJIHEBI

MexaHnuecKkue BOJIHBI, YCIOBHUS
pacnpoctpanenus. [lepuon.
CKopocTh pacpocTpaHEHHs U
JUTMHA BOJIHBL. [lonepeunsie u

N3zyuenue oOpa3oBaHus U
pacrpocTpaHeHus MONepeuHbIX U
pooJIbHBIX BOJH. Habmonenue
OTpaKeHUS







MIPOIOJILHBIC BOJIHBI.
Wutepdepennys u audpaxius

MEXaHHUYCCKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pOMKOCTB 3BYKa.

BricoTa Tona. TemOp 3ByKa.

BHCKTp OMAarHUTHEIC BOJHEI. YCIIOBHS
HU3JTy4CHUA

2JIEKTPOMAarHUTHBIX BOJIH. B3auMHas
opueHTauus BektopoB E, B, v B
JIEKTPOMarHUTHOM BoJsiHe. CBolcTBa
AJIEKTPOMArHUTHBIX BOJIH:
OTpa)Ke€HUe, IPEIIOMIICHUE,
noJsipu3anus, Tuppakuus,
unTepdepenius. CKopocTb
2JIEKTPOMarHUTHHIX BOJIH. [llkana
3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHue 1eKTpOMarHUTHBIX
BOJIH B TEXHUKE U ObITY. [IpuHIMIIBI
PaguOCBA3H U TEIICBUICHHUSL.
Paguonoxanust. DneKTpOMarHuTHOE
3arpsA3HEHUE OKPYXKAKOLIEN CPEIbI.
TexHuyeckue ycTpoucTsa u
IIPaKTUYECKOE IPUMEHEHHE:
MY3bIKaJIbHBIE HHCTPYMEHTBHI,
YIbTPa3ByKOBasl AMATHOCTHKA B
TEXHUKE U MEIULIMHE, pajap,

U TIPEJIOMJICHHS, HTHTEPp(PEPESHIINH U
TUGPAKITIN MEXaHHYECKUX BOJH.
Habmoenue cBs3u rpOMKOCTH 3ByKa
BBICOTHI TOHA C AMIUTUTYIOW M 4aCTOTOH
KoJieOaHui, 3ByKOBOTO PE30HAHCA.
HccaenoBanue cBOMCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPAKECHHUE,
MpeJIOMJICHHUE, MOJISPU3aIns, TUdpaKIus,
uHTepdepeHys. M3ydenne ycnoBuii
W3IIYy4CHHS DJIEKTPOMArHUTHBIX BOJIH,
B3aMMHOW opreHTauuu BeKTopoB E, B, v
B JIEKTPOMArHuTHOM BosiHe. M3yuenue
MIPUMEHEHUS

AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
OObsICHEHUE TTPUHITUIIOB JICHCTBUS U
ycIoBUi 6€30MacHOTO MPUMEHEHUS
MY3bIKaJTbHBIX HHCTPYMEHTOB,
YABTPA3BYKOBOM JUATHOCTHKU B TEXHHUKE
U MEIUIMHE, pajapa, paaIuonpuéMHIKA,
TeJIeBU30pa, aHTeHHBI, Teaedona, CBY-
neun. PemreHne pacu€THbIX U
Ka4eCTBEHHBIX 3a/1a4 C OITOPOM Ha
M3Y4YCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH,
OITMCHLIBAIOIIHE




panuoNnpUEMHUK, TSICBU30p, aHTCHHA,
tenedon, CBU-neun

pacrpocTpaHeHUEe MEXaHUIECKUX H
ANIEKTPOMAarHUTHBIX BOJH.
Hcnonp3oBanue HHHOPMAITOHHBIX
TEXHOJIOTHH ISl TONCKa,
CTPYKTYpPUPOBAaHUs, UHTEPIPETALUN U
npeAcTaBiIeHus HHpopMau mpu
HOATOTOBKE COOOIIEHU 00
VICTIONIb30BAaHHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHHUKE. Y4YacTUe B AUCKYCCHH

00 2JIEKTPOMarHUTHOM 3arpsi3HEHUU
OKpY)KaloIIeH cpebl.

Pabora B rpynmnax npu riaHUpOBaHUH,
IPOBEACHUH U HHTEPIPETALUH
PE3YJIBTaTOB OIBITOB U aHAIIN3E
JONIOJTHUTEIBHBIX HCTOYHUKOB
uH(pOpMALIUH 10 TEMe
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OnTuka

10

['eomeTpuueckas onTuka.
[IpsimonuHetHOE pacpoCTpaHEHHUE

CBETa B OIHOpPOIHOM cpene. JIyu cBera.

TodeuHbIii HCTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
csera. [locTpoenue nzobpaskeHuii B
mIockoM 3epkaiie. Ilpenomienue
cBeTa. 3aKOHBI IPEJIOMJICHHSI CBETA.
AOCOIIOTHEIN ITOKA3aTeIb
npenomiieHusd. [lonHoe

N3yuyeHue sBIEHUS MOIHOTO
BHYTPEHHEI0 OTPaXXEHUs, €ro
IPUMEHEHHUs B CBETOBOAE. M3yueHue
MozeIell MUKPOCKOTIa, TEIECKOA.
[TonydeHue criekTpa ¢ MOMOIIbIO TPU3MBbI
U U (PAKIMOHHOMN PEeIETKY.

H3mepenue nokasaresist peaoMIICHUs
CTEKJIA.

HccnenoBanue CBOMCTB M300paykeHUH




BHYTpPEHHEE OTpakeHUE.
IIpenenbHbIN yroi nOJIHOTO
BHYTPEHHEI0 OTPa’KEHUSI.
Hucnepcus cBera. ClioXHBIN COCTaB
Oenoro ceeta. I{BeT.

Cobuparolue 1 paccerBaroIIe
nuH3bl. ToHkas nuH3a. PoKycHOE
paccTosiHie U ONTHYECKas Cuia
TOHKOM JuH3bL. [locTpoenue
M300paKeHHUI B COOMPAIOIITUX U
paccenBaromux JunH3zax. opmyna
TOHKOM JIMH3BI. YBEJIWUCHUE,
naBaemoe JuH30M. [Ipenenst
MIPUMEHHUMOCTH T€OMETPUUYECKOM
OTITHUKH.

BonHoBas ontuka. MaTepdepenmms
cBeTa. KorepeHTHbIE HCTOUHUKM.
VYcnoBust HaOMIOACHUST MAKCHUMYMOB 1
MUHUMYMOB B HHTEP(HEPEHIIMOHHOM
KapTHHE OT ABYX CHH(a3HBIX
KOT€PEHTHBIX UCTOYHUKOB.
Hudpaxus csera. udpakironHas
pemérka. YciaoBue HaOMOACHUS
[JIABHBIX MAKCUMYMOB TP TaJIEHUN
MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEHIETKY.

B JINH3aX.
OObsicHEHNE NIPUHIUIIOB JIEHCTBUS U
yCIOBHI 6€30MaCHOTO MPUMEHEHHS OYKOB,
Jynsl, poToanmnapara, IpOeKIIMOHHOIO
anrmapara, MUKpOCKOIIa, TEJIECKOIIA,
BOJIOKOHHOM ONTHKH, AU(DPAKITHOHHON
PELIETKY, TOJISIPOUIA.

Pemienue pacu€THbIX 3a7a4 ¢ IBHO
3aJaHHOHN (PU3HUECKON MOZIENbIO C
UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMya reoMeTpU4ECcKOi ONTUKH.
[TocTpoeHue u onucanue n300pakeHus,
C03/1aBa€MOr0 IJIOCKUM 3€PKaJIOM, TOHKOI
JMH30M.

Paccmotpenue npenenos

IIPUMEHUMOCTH F€OMETPUYECKOU

OINTHKHU.

Pacnio3naBanue pusnyeckux sBJICHUN B
OTIBITAX U OKpPYXKAroIleH KU3HU:
pSMOJIMHEHHOE paclpoCTpaHEHUE CBETa,
OTpa’KeHHE, MPEIOMIICHHUE,
uHTEepepeHus, AMpaKkIys u
HOJISIpU3aIUs CBETA, TUCIIEPCHS CBETA.
Nzyuenue ycnoBuii HaOmoaeHUs
MaKCUMyMOB 1 MUHUMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE




[Tonsipuzanusa ceeta. TexHuueckue
YCTPOWCTBA U MPAKTHUECKOE
MIPUMEHEHHUE: OYKH, JIyTia,
¢doToanmapar, NpoOSKIIMOHHBII
amnmapar, MUKPOCKOII, TEJIECKOIL,
BOJIOKOHHAsI ONITHKA, TU(PPAKITHOHHAS
peméTKa, MoISIPOUT

OT JIByX CHH(a3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

VYcnoBue HaOIIOACHUS NIABHBIX
MaKCUMYyMOB TIpU TAJCHUH
MOHOXPOMAaTHYECKOTO CBeTa Ha
JTU(PPAKIMOHHYIO PEIIETKY. AHAIHN3
OITHYECKUX SBJIECHUH C
HCIIOJIL30BaHHEM 3aKOHOB: 3aKOH
MPSMOJIMHEHHOTO PacIpOCTPaHCHHS
CBETA, 3aKOHBI OTPAKCHHMSI CBETA,
3aKOHBI TIPEJIOMJICHHS CBETA.
OnuncaHue ONTHYECKHUX SIBICHUH C
HCIIOJIb30BaHUEM (DU3UYCCKHUX
BeJIMYKH: (DOKYCHOE pacCTOSHUE U
OIITHYECKAs CHJIA JIMH3EI

Hroro no paszneny
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Pasnen 3. OcHOBBI crIeIHAJIBLHOM TEOPUH OTHOCUTEILHOCTH (1as1ee — CTO)




3.1

OCHOBBI cielMaIbHON
TEOPUH
OTHOCHUTEIHHOCTH

['panuirpl npUMEHUMOCTH
KJIacCCHUYeCKON MexaHHuKH. [locTymarsr
CIIeIIUAIILHON TEOpUH
OTHOCHUTEJIbHOCTU: UHBAPUAHTHOCTD
MOJYJIsl CKOPOCTHU CBETA B BaKyyMe,
MPUHITAIT OTHOCUTEILHOCTH
OunamTeiiHa. OTHOCUTENLHOCTH
OJTHOBPEMEHHOCTH. 3aMeIJIeHNe
BPEMEHHU U COKpAIIICHUE JJTUHBI.

Penrenue kauecTBEHHBIX 3a/1a4 €

OIIOPO¥ HA M3YYEHHBIC TIOCTYIIATHI

CTO.

Hcnonb3oBanue HHPOPMAITMOHHBIX
TEXHOJIOTHH IS TIOUCKa,
CTPYKTYpUPOBAHHS, UHTECPIPETAIINN U
NpeCTaBICHUs HHPOPMAITUH TIPH
MOJITOTOBKE COOOIIEHUH O TpaHuIaX
MMPUMCHUMOCTH KJIACCHYECKOU MEXaHUKU U
ocHoBax CTO

OHeprus U UMILYIIbC
pensaTUBUCTCKOM yacTuibl. CBA3b
MacChl C SHEPrUEN U UMITYJIbCOM
PENATUBUCTCKOM YaCTHUIIbl. DHEPTUs
TOKOS

Hroro no paszneny

Pa3nen 4. KBantoBas ¢usuka




4.1

OJIeMEHTHI KBAHTOBOM
OIITUKU

®oronsl. ®opmyna IInanka ces3u
sHepruu (OTOHA C €ro YaCTOTOM.
DHeprust 1 UMITYIbC (PoToHa.
OTKpbITHE U HCCIIEIOBAaHHE
dhotoapdexra. OnbiTer A.T.
CroneroBa. 3akoHbI
dhotorddekra. YpaBueHnue
DuiHmTeHa i Gotodddexra.

«Kpacnas rpanuma» hortodddekra.

Hasnenwne cBera. Onbite! [1.H.
JleGenena.

XUMHUECKOE JICUCTBUE CBETA.
TexHUYeCKHE yCTPOHUCTBA U
MPAKTUYECKOE TPUMCHEHHE:
(hoTo31eMEHT, GOTOMATUHK,
COJIHEYHasi OaTapesi, CBETOIHO

Hab6monenue dhororddexra Ha
YCTAHOBKE C IMHKOBOW TUIACTUHOM.
HccnenoBanue 3aKOHOB BHEIIHETO

doroaddexra.

OOBsiCHEHHE OCHOBHBIX TIPUHIIUIIOB
NICHCTBUSI TEXHUYECKUX YCTPOUCTB, TAKUX
Kak: (hOTO3IEMEHT, (pOTONATUHK,
conHeuHast 6arapest, CBeTOUO/; 1
YCIIOBHI UX 0€30MaCHOTO MPUMEHEHHS B
NPaKTUYECKOM KU3HH.

Pemenue pacy€THBIX 33134 C IBHO
3alaHHON (PU3UYECKO MOJIETIBIO C
UCTIOJIb30BaHIEM OCHOBHBIX 3aKOHOB U
dbopMyIT KBAHTOBOM ONTHKH. Pemenue
Ka4eCTBEHHBIX 33/1a4 C OIIOPOM Ha
U3y4YCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOM ONTHKU. Pacrio3HaBanue
($u3NYECKUX SIBICHUN B y4eOHBIX
OTIBITaX:




doToanekTpuaeckuii 3hPeKT, CBETOBOE
JIaBJICHHE.

Onvucanue U3y4eHHBIX KBAHTOBBIX
SIBJICHUH ¥ MTPOIIECCOB C MUCIIOIh30BaHUEM
(U3NUECKUX BEITUYNH: CKOPOCTh
ANIEKTPOMATHUTHBIX BOJIH, JIJTHHA BOJHBI U
4acToTa CBETa, SJHEPTUS K UMITYIIEC
dboToHa

4.2

Crpoenue aroma

Monens aroma Tomcona. OnbIThI
Pesepdopna no paccesnuto o-

yactull. [tanerapHas Moaenp

aroma. [Toctynarst bopa.

W3nydenue u momiomenne (OTOHOB MPU
MEePEX0E aTOMa C OTHOTO YPOBHS
SHEPruu Ha Apyroi. Buabl cnekTpos.
CnekTp ypoBHEH 3HEpruu aToMa
BOZIOPOA.

Bonnosrle cBoiicTBa yacTull. BoiHb! e
bpoina. KopnyckynsipHOBOIHOBOM
JyaJli3M.

CrnoHTaHHOE U BBIHYKJIEHHOE
U3JIy4CHHUE.

TexHHYecKue ycTpoucTBa U
MPAKTUYECKOE TPUMEHEHUE:
CIIEKTPaJIbHBIN aHAJIN3

(CTIEeKTpOCKOIT), J1a3ep, KBAHTOBBIM
KOMITBIOTED

Nsyuenue monenu onbita Pesepdopna.
[IpoBenenue 3kciepuMeHTa 1o
HAOJIIO/IEHUIO JIMHEWYaToro CreKTpa.
OneHka abCOMIOTHBIX U OTHOCUTEIbHBIX
HOTrPEIIHOCTEeN n3MepeHui puznueckux
BEJIMYMH.

N3yuenue monenu aroma: ToMcoHa,
IUTAHETapHON MOJENIN aTOMa, MOJENIN aToMa
bopa.

N3yuenue cnexkrpa ypoBHEW SHEPTUH aTOMa
Bozioposia. OObsCHEHNE MPUHIIUIIOB
JEICTBUS U yCIIOBUI 0€3011acCHOTO
IIPUMEHEHHUs CIIEKTPOCKOIIA, J1a3epa,
KBAHTOBOTO KOMIIBIOTEPA.

Pemrenne ka4eCcTBEHHBIX 3a7a4 C

ONOpOH Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (U3NYECKUE

apneHus no teme «CTpoeHue aTomMa.




Pacno3naBanue pu3nveckux sBICHUN B
y4eOHBIX OIbITaX: BO3BHUKHOBEHUE
JUHENYaToro CeKTpa u3ydyeHus. AHanus3
KBAHTOBBIX IPOIIECCOB U SIBJICHUI C
UCIOJNIb30BaHuEM nocTynaroB bopa




4.3

ATOMHOE PO

DKCIEPUMEHTBHI, JOKA3bIBAIOIINE
CJIO)KHOCTBH CTPOCHUS S/Apa.

OTKpbITHE PATHOAKTUBHOCTH. OTIBITHI
Pesepdopna mo onpeneneHnto cocraa
pannoaKTUBHOTO U3IydeHus. CBOWCTBA
anb(a-, 6eTa-, TaMmMa-u3ITydeHUs.
BnusiHue paguoakTHBHOCTH Ha )KHUBBIC
OpPTraHU3MBI.

OTKpBITHE IPOTOHA U HEUTPOHA.
Hyxnonnas monens sapa
I'eiizen6epra-lBaneHko.

3apsan aapa. MaccoBoe 4HcIIo sapa.
H3otomnsl.

Anbda-pacniaa. DIEeKTPOHHBIN U
MIO3UTPOHHBIN GeTa-pacnas.
[Nammanznyuenue. 3akoH
PazlnoaKTUBHOTIO pacnajia.

DHeprust CBS3HM HYKIIOHOB B sJIPeE.

SnepHble cumebl.

N3yyenue 3KCriepuMeHTOB,
JIOKa3bIBAIOIINX CIIOKHOCTH CTPOCHHUS
aTOMHOTO si/Ipa.

HccnenoBanue TpekoB yacTull (1o
roToBeIM ororpadusim). M3yuenue
SIIEPHBIX CHJI, SIIEPHBIX pEaKIui
CHHTE3a U pacrnaja, TEpMOSIePHOTO
CHHTE3A.

W3ydenne HyKIIOHHOW MOJIENHU apa
I'eitzenOepra-MBanenko. O0bscHEHUE
YCTPOIICTBa U MPUMEHEHHUS JO3UMETPA,
KaMepbl BunbcoHa, siiepHOro peakropa,
aTOMHOM OOMOBI.

Pemmenue 3aau ¢ onopoit

Ha MOJIyYeHHBIE 3HAHUSA, B T.4. O 3apsijic U
MacCcOBOM YHCIIE S/Ipa.

Pacno3naBanue Qpu3nveckux sSBICHUI B
y4eOHBIX OTBITaX U B OKpPYKaIoIIeH )KU3HU:
€CTECTBEHHAs M UCKYCCTBEHHAs
PalMOaKTUBHOCTD.




JledexT macchl spa.

SnepHsle peakuuu. Jlenenue u CUHTE3
szep.

SnepHslit peakrop. TepmosiepHbIil
cunTte3. [IpobiaemMbl 1 MepCreKTUBBI
SIIEPHOM YHEPTeTUKH.

OKOJIOTMYECKUE ACIIEKTHI IEPHOU
SHEPIeTUKHU.

DnemMeHTapHble YacTUllbl. OTKpBITHE
MIO3UTPOHA.

Metozab! HaOMIOAEHUS U PETUCTpaLUU
3JIEMEHTapHbIX YACTHII.
OyHIaMEHTaIbHBIE B3aUMOACHCTBUS.
EnuncTBo duznueckoil KapTHHBI MUPA.
TexHuyeckue ycTpoicTBa u
MPaKTUYECKOE IPUMEHEHUE: JO3UMETD,
Kamepa BuiibcoHa, sinepHblil peakTop,
aromMHast 6om0a

OnucaHue KBaHTOBBIX BJICHUH U
IIPOLIECCOB C UCIIOJIB30BaHUEM
(U3NYECKUX BEITMYUH: IEPUOJ
II0JIypacIazia, SHEPTUs CBSI3U aTOMHBIX
a1ep, 1eeKT Macchl sapa. AHaIN3
IIPOLIECCOB U ABJIECHUN C UCIOJIb30BaHUEM
3aKOHOB M ITOCTYJIATOB: 3aKOH COXPaHEHUS
3IIEKTPUYECKOTO 3apsA1a, 3aKOH
COXPaHEHUSI MaCCOBOI'0 YUCIIA, OCTYJIATh
bopa, 3aK0H paguMOaKTUBHOIO pacnaza.
VYyactue B paboTe KpymniIoro crosia
«DyHIaMEHTaIbHBIE B3aUMOACUCTBHS.
EnuncTBO Qu3nueckoid KapTUHBI MUPay.

Hcnonb3oBanne HHPOPMAITMOHHBIX
TEXHOJIOTUM 15 IIOMCKA,
CTPYKTYPHUPOBAHUSI, UHTEPIIPETAIIUU U
npeacTaBieHust HHGOPMaLUU MPU
MOJTrOTOBKE COOOIIEHUH O TPUMEHEHUN
3aKOHOB KBAaHTOBOW (PM3UKH B TEXHUKE U
TEXHOJIOTHSIX, DKOJIOTHYECKHUX acCIeKTax
SAIEPHOU SHEPTrEeTUKHU

Hroro no pazneny

15

Pa3ges 5. DiieMeHTHI aCTPOHOMUM M aCTPOPU3UKHU




5.1

DJIeMEHTBl aCTPOHOMUU
1 acTpopu3uKu

DTanbl pa3BUTHUS aCTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3nnoro neoa. Co3se3aus,
SIPKUE 3BE31bl, IJTAHETHI, UX
BUJIMMOE JBHIKCHHE.

CoHeuyHas cucTeMa.

Counnne. ConHeyHas akTUBHOCTb.
Uctounuk sneprun ConHIa U 3BE3.
3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTUKH.
JlnarpaMMa «CHeKTpajgbHbIN KIacc —
CBETUMOCTB Y. 3BE31bI ITIaBHOU
IOCJICAOBATEIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTB» 1A 3BE3]
IABHOM MOCIICA0BATCIIbHOCTH.
BnyTtpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE IPE/ICTABIICHUS O
MIPOUCXOXKIACHUH U 3BoJtonnu ColHIa
M 3BE3J1. DTanbl )KM3HU 3BE3 .
Muineunsii I1yts — Hama ['anakTuka.
Ilonoxenue u apuxenne ColHIA B
TI'anaktuke. TUIIBI TaJTaKTHK.
PapunoranakTtuku u KBa3apsl.

UYEpHble ABIPHI B sApax TAJIAKTHK.

IToaroroska cooOIIeHHi 00 ATaIrax
pa3BUTHSL ACTPOHOMUU, O IPUKJIIATHOM U
MHPOBO33PEHUYECKOM 3HAYECHUHU
ACTPOHOMUH, O METO/IaX MOTYyYCHUS
Hay4YHbIX aCTPOHOMHUYECKUX 3HAHUH,
OTKPBITUSAX B COBPEMEHHON aCTPOHOMHUU.
N3yueHne COBpEMEHHBIX MPEACTABICHUN
0 IIPOUCXOXKJICHUH U 3Botonu CoHIa
Y 3B€31. V3ydyeHue TUIIOB rajakTHK,
paguorajakTUK U KBa3apoB.

N3yuenue aBuxeHus HEOECHBIX TE,
9BOIIONNH 3BE31 M BeennenHoii,
MPOLIECCOB, MPOUCXOIAIIMNX B 3BE31AX, B
3BE3JHBIX CUCTEMAaX, B
MEXTaJIaAKTUYECKOU Cpejie, MacIITaOHOM
cTpykTyphl Beenennoif. O0bsicHeHnE
pacuupenus: BeceneHHON Ha OCHOBE
3akoHa Xab6ma. [TogroroBka
00CY)XJIEHUIO HEPEIICHHBIX MPOoOIeM
actponomuu. [IpoBenenue HaOMONEHUIM
HEBOOPYKEHHBIM INIA30M C
HCII0JIb30BAaHUEM KOMITBIOTEPHBIX
MPUWIOKEHUH 17151 OIpeeeHus




Bcenennas. Paciuupenne BeeneHHoil.
3akon Xab0a.

Paz6eranue ramaktuk. Teopus
Bonsmioro B3psiBa. PenukroBoe
U3JIy4EHHUE.

MacmraGHast ctpykTypa BeeneHnoid.
Meraranaktuka. Hepeménnsie
IpO0JIEMBI aCTPOHOMMHU

MOJIOYKEHHS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC

co3Be3ausi CeBepHOTo MOTymapus 1
SPKHUE 3BE3/BI.

[IpoBenenre HAOIIONCHHUI B TEIECKOIT
Jlynsl, mnanet, Mneunoro Ilytu. Yuactue B
JUCKYCCUHU O HEpPEIICHHBIX MpoliemMax
aCTPOHOMHUU

Hroro no pasneny

Pa3gen 6. O6o61maromee noBTopeHne

6.1 | Ob6ob6maromee
ITOBTOPEHHUE

O060011IEHNE U CUCTEMATU3ALIUS

COJIep KaHMs pa3/iesioB Kypca
«Mexanukay», «MonexynspHas pu3nka
U TEPMOJUHAMUKAY,
«QnexkTpoanHamukay, «Konedanus u
BOJIHBI», «OCHOBBI CHIEIIUATBHON
TEOPUU OTHOCUTEILHOCTH,
«KBanToBas puzukay, « AIeMEHTHI
aCTPOHOMUU U acTpopu3ukm». Poib
(U3HUKHN U aCTPOHOMHH B
SKOHOMMYECKOM, TEXHOJIOTHUCCKOM,
COLIMANIBHOM U ATHUYECKOM chepax
JIeSITEIbHOCTH Y€JI0BEKa, POJIb U MECTO
(GU3UKU ¥ aCTPOHOMHH B
COBPEMEHHOM HAy4YHON KapTUHE MUDa,
3HA4YE€HHE ONMCATENIBHOM,

Yyactue B AUCKYCCUU O POJIH PU3UKU U
aCTPOHOMHH B PA3IIMIHBIX cepax
JIesITeILHOCTH YeaoBeka. Ilonroropka
cooOmIeHnit 0 Mmecte PU3NIECKOM
KapTUHBI MUPA B PSSy COBPEMEHHBIX
MPEACTABICHUN O MPUPOIE.
BrimonHeHne yaeOHBIX 3aaHUIH,
JEMOHCTPHUPYIOITUX OCBOCHHE
OCHOBHBIX MOHSTUH, (PU3HUUIECKUX
BEJIMYMH U 3aKOHOB Kypca (hU3UKU
10-11 xmaccoB




CUCTEMaTU3UPYIOLIEH,
00BSCHUTEIILHON M MPOTHOCTHYECKON
byHKIMN U3NIECKON TEOPUH, POJIH
¢buznvecKol Teopur B GOPMUPOBAHUHT
MIPEACTABICHUH O (PU3HYECKON
KapTHHE MUpPa, MecTo (hu3ndeckoit
KapTUHBI MUpa B OOIIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MPECTaBICHUN O IPUPOJIE

Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME




TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMarHuTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 nggﬁ;fg;grouﬁ £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OGoGuaoee novropere ‘ psmetsoosuntetsr
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Koutpoububie IlpakTunuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I,)H:HI/DI 1 bubmorexa HOK
e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4ecKkoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxkenus. [lepemenenue, CkopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHune. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

9 cynepro3uiuu cui. Bropoii 3akox bubmmorexa [IOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
Hprorona asis MaTepuanbHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddunment tpenus.

13 Cuia Cin OTI/IBJIGI({bI/Iqs)I pu BI/IS(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalareabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBU)KEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTrepraabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTtponpsHas padora o Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPaHEHUS B MEXaHHUKE)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemlecTBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIO3HEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs: U OTHOCUTEJIbHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMWCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbBIE MaTepHAITBI
[InaBrneHue M KpUCTAIIN3AIIUS.
43 VnenbHas TCHJII())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIeCKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIH 3IEKTPUUECKUI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX Toje. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui snekTpocTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmmorexa [TOK
) AT, https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT 0CTATUYECKOM HOIJ)'IC bubmmorexa [IOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexTpoéMrocTh. KoHIencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
aneKkTpudeckoi uenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

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

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U
IIpUMeCHas MpoBOAUMOCTb. CBOMCTBA
p—~n-niepexona. I1osrynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUH TOK B PaCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DIIEKTPUYECKHI TOK B razax.

63 CamocTosiTenTbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoaHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [locTosHHbII 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHbIil ypok.HTorosas 1 bubnnorexka [JOK
KOHTpOJIbHast paboTa https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Nen/m Tema ypoka Konrpoasusie IIpakruyeckue Aara unpposrIe
Bcero u3ydyeHHusi  oOpa3oBaTe/ibHbIe
padoThI padoThI pecypeni
ITocTossHHBIC MArHUTHI U UX

1 B3auMOJIeicTBHE. MarHUTHOE IOJIE. 1 bu6nmorexa [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarsuTHOe 1oJie TPOBOTHUKA C

5 ToKOM. OnbIT DpcTena. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHnas pabota «3ydenue 1 1 bubmmoreka [JOK
MarHUTHOTO IOJIsI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
POBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubmuoreka [JOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME MAarHUTHOTO TIOJIS Ha
5 JIBUKYIIYIOCS 3apSDKEHHYIO YaCTHILY. 1 bubmorexa LHOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cunst Jlopenia
DJeKTpoMarHuTHas MHayKnus. [ToTok

6 BeKTOpa MarHuTHOM mHAyKImH. DJ1C 1
WHIYKIIAA. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Papanaest



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JlaboparopHas pabota
«MccnemoBanue sBJICHUS
3JIEKTPOMArHUTHON WHIYKIIUNY

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIEHUE
camouHaykiuu. 9J{C caMOMHAYKLINH.
DHeprusi MArHUTHOTO TIOJIST KATYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 10J1e

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
VMHAYKIIMOHHAs 11eYb

10

11

12

13

14

O6o06maromuit ypok «MarautHoe
I10JIC. 3HeKTpOMaFHI/ITHa$I HHIAYKOUSA

KoHTpoinbHas pabora 1o Teme
«Mar»uuTtHoe 110JI€E.
DIIEKTPOMarHuTHasE UHIYKIUS»

CB006oIHbIE MEXaHUYECKHE
Kosiebanus. 'apMoHMUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamienue 3Heprun

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KoieOaHui rpy3a Ha
HUTH OT JJTUHBI HUTH M MAcChI IPy3a»

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHHs B
UiealbHOM KoJ1e0aTeIbHOM KOHTYpE.

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

bubmuoreka [{OK
https://m.edsoo.ru/ffOcad58

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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Anamorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMariuTHbIMU KoJIEOaHUSIMU

15

16

17

18

19

20

21

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrUr B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

[IpencraBiaeHne O 3aTyXarOIINX
KoyieOaHusx. BoIHyKIeHHBIE
MeXaHn4eCKHe Koiiebanus. Pe3onanc.
BI)IHY)KZ[GHHI)IG 3HeKTpOMaFHHTHBI€
KOJIEOAHUS

IlepemennbIit TOK. CHHYCOU1aTbHBII
MepeMEHHBIN TOK. MOITHOCTD
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOILEE 3HAYEHUE CUIIbI TOKA U
HaIPsKEHUS

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

YCTpOoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO 3BOHKA,

reHeparopa NnepeMEHHOI0 TOKa, JIMHUMN

QJICKTpOoIICpcaaq

OKOJIOTUYECKUE PUCKH IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ucnons3oBaHus
IIEKTPO3HEPTUH B TOBCEHEBHOMN
KU3HH

MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxkopocts

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bubnmoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbd34

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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pacnpoCTpaHEeHUs U JJIMHA BOJIHBI.
[Tonepeunble U IPOJOJIbHBIE BOJIHbI

3Byk. CxopocTb 3ByKa. ' poMKOCTh

bubnmoreka [IOK

22
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoOMCTBa U ckopocTh. [1Ikana bubmorexa LOK
P i https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacT
cBs3u. Paguonoxanus
o5 KonTtponsnas padora «Konebanus u Bbu6mmoteka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[TpsiMonHEHOE pacipoCTpaHEeHKe
26 CBETa B OJHOPOIHOM cpene. Todeunsbrii bubmmorexa [JOK
AHOPOL pese. https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [locTpoenue n3o0pakeHuii B bubmmorexa [TOK
' P P https://m.edsoo.ru/ffOcd4e0
TJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
28 BHYTpEHHEE oTpaxkeHue. IIpenenpHblin bubmmnoreka HOK
YTOJI ITIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlabopaTtopHas pabota «3mepeHue bubmuoreka [IOK
MoKa3arelis NPeJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzobpaxenuii B
30 nuH3e. DopMyra TOHKOH JTUH3BI bubmmorexa [JOK
- POPMY ’ https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
31 JlaGoparopHas paboTa



https://m.edsoo.ru/ff0ccc0c
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«H/ccinenoBanve CBOMCTB
M300paKCHUH B JIMH3aX»

Hucnepcus csera. CI0XKHBIH COCTaB
oenoro ceera. L{Bet. JlabopaTopHas

32
pabota «Habmonenue aucnepcuu
CBETa»
WNurtepdepennus cBera. Judpakmms bubnmnoreka HOK
33 .
ceeta. [ludpakinuonnas pemeéTka https://m.edsoo.ru/ffOced22
34 [ToriepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTudeckre MpUOOPHI M YCTPOMCTBA U
YCIIOBUS MX O€30MaCHOTO PUMEHEHUS
['paHUIIBI TPUMEHUMOCTH
36 KJ1laccuueckor mexaHuku. [loctynarer bubnnorexa [JOK
CIIELIMATIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMegneHne BpeMEeHH U COKpaIleHUue bubnuorexa [JOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMNYJIbC PETSITUBUCTCKOM
38 yacTtuilbl. CBS3b MacChl C SHEPTHUEH U brbmmorexa LIOK
' P https://m.edsoo.ru/ffOcfc68
UMITyJTBCOM. DHEPTHUS MTOKOS
KonTponbHnas pabora «Onrtuka.
39 OCHOBEI cEIHAIbHON TEOPHUU bubmmorexa TIOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIHOCTH
40 ®oronsl. opmyna [Inanka. Dueprus bubmuorexa [JOK
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U HCCIEN0BAaHUE bubmuoteka [IOK
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dororddexra. OnbiTe A. T
CromneroBa

https://m.edsoo.ru/ffOcffc4

3akonbl portodddekra. YpaBHEHHE

bu6nmoreka [IOK

42 67 erHa otodddekra.
rTeiina A Gorosdexr https://m.eds00.ru/ffod015¢
«Kpachnas rpanuna» porosrddexra
Jasnenne ceera. Onbrtel I1. H.
43 JlebeneBa. XuMHUYECKOE NEHCTBUE bubnnorexa LHOK
AIEBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
44 MPaKTUYECKOE TPUMEHEHHE:
dboTo31eMEHT, GOTOIATUHK,
COJIHEUHas1 baTapesi, CBETOIUO/
45 Pemenue 3aga4 no reme «JE€MEHTBI bubnnorexa [IOK
KBAHTOBOM OITUKH) https://m.edsoo.ru/ff0d0302
Monens atroma Tomcona. OmBITEL
46 Pezepdopna o paccesHUIO 0-4acTH bubmmorexa [JOK
PLOPA p t https://m.edsoo.ru/ff0d091a
ILtanerapHast Moaenp aToMa
bu6nmorexa LIOK
47 IToctynate! bopa
TYHATRL HOp https://m.edsoo.ru/ff0d0afa
N3nyuenne u nmornomenne GOTOHOB
48 Il H}:e exoJie aTOMEIlH co H(()ll)"O OBHS bubnnorexa [JOK
P pexoz o A P https://m.edsoo.ru/ffOd0afa
SHEPTUH Ha JAPYroil. Buabl cieKTpoB
BoaHoBbIe cBolicTBa yacTull. BoiaHEBI
ne bpoins. KopnyckynsipHo- bubmuorexa [IOK
49 N
BOJHOBOU Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYJICHHOE H3JTyICHHE
50 OTtkpeITHE PaINOAKTUBHOCTU. OTIBITHI bubmuoteka [IOK

Pesepdopaa o onpenenenuo cocrasa

https://m.edsoo.ru/ff0d0fd2
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PAAOAKTUBHOI'O U3JTYYCHUA

o1

52

53

54

55

CgoiicTBa anbda-, 6era-, raMma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DJEeKTPOHHBINA U MO3UTPOHHBIN OeTa-
pacnan. I'aMma-nu3nydyenue

3Hepr1/m CBsI31 HYKJIOHOB B A1pPC.

SnepHbie peakiuu. SaepHblid peakTop.

[Tpo6GieMbl, IePCIEKTUBBIL,
HKOJIOTUYECKUE ACTIEKTHI AIEPHOM
SHEPTeTUKHU

BneMeHTapHHe YaCTUILIBI. OTKpLITI/Ie
MMO3UTpPOHA. MeTtoapl Ha6J'IIO,Z[eHI/I$I u
perucTtpanuu 3JICMCHTAPHBIX YaCTHII.

Bup 38é3aH0r0 HEOA. Co3BE3 1M,
SIpKUE 3BE3IbI, IJIAHETHI, KX BUIUMOC
newxenne. ColHEYHAs! cUCcTEMaA

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

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

56

Connne. CoaHeuHass aKTUBHOCTb.
Ucrounuk sneprun ConHua u 3BE371

57

3BE31bI, NX OCHOBHEIE
XapaKTEePUCTUKH. 3BE3IBI TTIABHOU
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&311. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKJICHUH H
spoimroni CoHIIA U 3BE3]
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58

Muneunsiii [1yte — Hama ['anakruxa.
IMonoxxenue u nuxenue CoyHIIA B
lNanaktuxe. ['anaktuku. YEpHBIEC IBIPHI
B fAJIpax rajJakTUK

59

Bcenennas. Paz0eranue rajiakTuk.
Teopus bosboro B3peIBa.
PenukToBOC M3ITy4YeHHE.
MeraranakTuka

60

61

KonTponpHas padora «DJIeMEHTHI
ACTPOHOMHH U aCTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYCCKOM, COIMAIbHON 1
ITHYECKOH cdepax NesTeTbHOCTH
YEJI0BEKA, COBPEMEHHON HAyYHOM
KapTHUHE MHUpa

62

O6o6maromuii ypok. Ponb
¢du3ndeckoit Teopun B HOpMUPOBAHUA
MIPEACTABICHHUH O (PU3UIECKOI
KapTUHe Mupa. Mecto pusnueckoi
KapTUHBI MUpPa B O0IIEM psITy
COBPEMEHHBIX €CTECTBEHHO-HAayYHbIX
IpeCTaBIeHU 0 IpUpoae

63

O06o0maromuii ypok 1mo Teme:
“MarauTHoe IT0JIE.
DJIEKTpOMAarHuTHasi MUHIYKIHS

64

O06o0maromuii ypok 1mo Teme:
“|Ontruka. OCHOBBI CTICTIHATIBHON
TEOPHH OTHOCUTEIHHOCTH




. O600maronumii ypok mo teme:

« bubnuorexa [IOK

05 Kpanropas pusika. SnemeiTs! . https://m.edso0.ru/ff0d1784
ACTPOHOMHH U aCTPOPHUUKH

66 .UTorosas koHTponbHas pabora 1

67 O6o06maromuii ypok mo temam 11 1
KJacca

68 . O6o0marommii ypok mo remam 11 1
Kjacca

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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