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PaGouass mporpamma OpHUEHTHpPOBAaHA Ha LEJNEBbIE HPUOPUTETHI, CHOPMYJIUPOBAHHBIE B
denepanbHOI paboueli mporpaMMe BOCIUTAHUS U B paboyei mporpaMme BOCIIUTAHUS
MAOQOY COL Ne56

COJEPXKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Hayunbie mMeTOnBI NO3HAHMS OKPYKAIOLIETO
Mupa. Ponbp DJSKCrepuMeHTa M TEOpUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenvpoBanue (U3NYECKUX SIBIEHMM M mporieccoB. HayuHble TMIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb m MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble M LUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, HUX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
Clio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EepEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBosnmHeitHoe  nBMKEeHWE. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocth. [lepuon u wactora obparienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: CHUIOMETD,
JBI)KCHHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIC TIepeadun.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBHOKCHUSL.



[IpeoOpa3zoBanne IBUKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYX€E U B PA3pEKEHHOM NPOCTPAHCTBE.

Habmonenue ABMKEHHs Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAECIEHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBUKEHUM C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxkeHUs Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmunes. IlepBeiidi  3akoH  HbroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA JU1s1 MaTepUaIbHbBIX TOUYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokos. Kosdduiument tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TE€JIA B )KUJIKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpallaTelibHOE JBMKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CuJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aMMOJICHUCTBYIOIINUX TEJ.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.



Y cioBust paBHOBECHUs TBEPAOTO Telia. Buibl paBHOBECHS.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

N3yuyenue nBrmxeHUs1 OpyckKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMaliyi.

HUccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus é mexanuxe

Nmiynbc MaTepuaibHOM TOUYKHM (Te€na), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa Teja. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6ora cuibl. MOIIHOCTH CHUJTBI.

Kunernueckasi 3Heprusi MarepuaibHOM TOUKU. TeopemMa 00 HU3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPpYyro
nepopMupoBaHHoi  TpykuHBI.  [loTeHuManbHast  2HEprus Tela  BOJIM3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnuanbHple U HEMOTEHIMANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTECHIMAIBHBIX CUJ C U3MEHEHUEM MEXAHMYECKONM JHEPrUHM CHCTEMBI TElL
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4ecKkue yCTpOWCTBA U IPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE OBHKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue CBsI3M pabOThI CUJIBI ¢ UBMEHEHUEM MEXaHUYECKOW SHEPrUu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJsiekyasipHasi Qu3nKa 1 TEPMOJIMHAMHUKA
Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu
OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKECHUS U
B3aUMOJICMCTBUSL YaCTUI[ BelecTBa. MOJENIn CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBa HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Mosiekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temmneparypa u e€ uaMmepenue. lllkama Temmneparyp
Llenbcus.

Mopens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHUYECKOW TEOpPHHM HJCaIbHOro rasza. AOCONIOTHash TeMIliepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW SHEpPruu TEIUIOBOTO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACANbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAaIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OneIThl 10 TU(PPY3UN )KUIKOCTEN U ra3oB.

Mogens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Monaenb, nuTroCcTpupyomas Ipupoay AaBICHUS Ia3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUSA HJCANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepMoanHaMuueckass cucremMa. BHYTpeHHSs SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIJIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHMKHM K u3ompoieccaMm. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoIieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi 3HEPTUM B TEIUIOBBIX MamuHax. KosduiuueHT mnosie3Horo



nevctBus TemwtoBoi mammHbl. [{ukn KapHo m ero koaddummeHT moiae3Horo
JEUCTBUS. DKOJIOTHUECKUE TIPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEW SHEPruM Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI NEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUIECOIEMOHCTPALIUS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OnpiT MO aauabaTHOMY pAacCIIMPEHUI0 BO3Ayxa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnivie cocmoanus éeuyecmea. Pazoevie nepexoonl

[TapooOpa3oBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM map. YaenbHas TEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHU30TPONHS CBOMCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3anus. Y aefibHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJYyUYCHUS COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAaHOMATEepHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inekmpocmamuxa
DNeKTpu3anusl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIa 3JIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKH, TUANEKTPUKH W TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
ANEKTPUUYECKOTO 3aps/ia.



BsaumopeiictBue 3apsa0B. 3akoH Kynona. ToueuHblil 3IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh  anekTpuueckoro mnoiisa.  [IpuHuumn
CYNEPHO3ULIUNA DNEKTPUYECKUX Ioner. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
IOJIAL.

Pabora cun  anekrpocratmyeckoro  mons.  [lorenuman.  PasHocTh
NOTEHUHAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
Jlnanexkrpryeckas MpOHULIAEMOCTb.

OnexkrpoémkocTs. KoHeHcaTop. DNEKTPOEMKOCTh INIOCKOTO KOHAECHCATOpa.
DHeprus 3apsHKEHHOTO KOHJIEHCATopa.

TexHu4ecKkue yCTpoWcTBa M IPAKTUYECKOE IPHUMEHEHHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmoenicTBruE HadIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DnexkTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTHH, PACCTOSHUASI MEXXAY HUMH U JUJICKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Hcrounnku Toka. Crna Toka. IIocTOsSHHBIN TOK.

Hanpsbxenune. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

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

DNEeKTpOABMXKYLIash CUila M BHYTPEHHEE CONPOTUBIECHUE MCTOYHHKA TOKAa.
3axon Oma a1 oHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJUIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpOBOIHUKHY. CoOcTBeHHas " IIpUMECHAas IIPOBOIMMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.



DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOWCTBAa M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHMUS.

3aBUCHUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAHN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsiMoe wu3MepeHHe dIEKTPOJBIXKYIIEH cuibl. KOpOTKOe 3aMbIKaHUE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psia U NpOBOJIUMOCTh BO3yXa.

OAHOCTOPOHHSSI MPOBOAMMOCTD JTUO/A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHble CBSA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMoN0THH, XUMHUH, Teorpadvu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumoresza, (unyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJECTUPOBAHNUE, MOIEIIb, U3BMEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUU, JWHEWHas (QyHKIMS,
napaboa, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH JKMBBIX OPTaHU3MOB (BUIBI TEIUIONIEPEIayH, TEIJIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.



Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEH U
ra3oB, JJICKTPHUUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJMTHYECKAS THUCCOLUALMS,
rajJjbBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKYA, HWCIOJIb30BaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHArpeBaTEIIbHbBIC npuoOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHCTBHE  IOCTOSSHHBIX ~ MarHUTOB.
MarautHoe 1moje. Bektop MarHUTHOM HWHAYKUMH. [IpuHUIMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHA JMHUA MarHUTHOMN
MHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKOoM. KapTuHa JNHHUN WHIYKIUH
MarHMTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKkTOpa MarHUTHOU
MHAYKIUK. OJIEKTPOABIKYIAs CHjia HWHAYKIUM. 3aKOH JJEKTPOMarHUTHOMN
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWKYIIAS CHJIA HHAYKUAW B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJTHOM MarHUTHOM TOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHAYKUHMH. OJEKTPOABUKYIIAs  CHIIA
CaMOUHTyKIIUH.

DHEprusi MAarHUTHOTO TIOJIST KATYIIIKH C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.



TexHudeckue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMATHUTHI, SJIEKTPOABHUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTUll, UHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MarHUTHBIM TOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMmopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JenctBre cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJBUKYIIEH CHUJIBI MHAYKIIMM OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBeHrEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sIBICHUA 2JICKTPOMArHUTHON UHAYKIIHMH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 3J1eKmMpOMAZHUMHbIE KONEOAHUA

KonebGatenbHas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammummryga u (aza KoseOaHUU.
[Ipy>XkMHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. YPaBHEHHE TapMOHUYECKHX
kosebanwuii. [IpeBpareHne sHepruu Mpy TaApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANIbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJeOanusimu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHy X A€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsL.

[lepemennpii  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIPSHKEHUS.

Tpancpopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIeKTpodHepruu. KynpTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TUHUH JIEKTpONepe1ay.



Llemoncmpayuu

HccnenoBanre mapaMeTpoB KOJEOATENIBHON CHUCTEMBI (MPYKUHHBIA WA
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezonanca.

CBOOOHBIE AJIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIIEKTPOMATrHUTHBIX KOJIeOaHUH.

Pe3oHaHCc mnpu MOCIENOBATENIBHOM COEAUMHEHUH PpPE3UCTOPa, KATYLIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AJIEKTPONEPEaayuH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOja MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUTUHBI HUTU U MacChl rpy3a.

HccnenoBanre MNEpPEeMEHHOr0 TOKa B IENM W3 TOCJEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHus | JUiMHA BOJHBL. [lomepeuHble W TPOJIOIBHBIE BOJHBI.
HNuTepdepenius u uPppakuus MEXaHUIECKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MpeoMJIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBA3U U TeNEBUACHUS. Panqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHUE TOTIEPEUHBIX U MTPOI0ILHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.



Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTOU KoJeOaHuH.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
pesioMJICHUE, MoJspu3anus, udpakuus, UHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBera. ToueUHbId HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHune. IIpenenpHbIl yroma IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobupatounie u pacceuBaromve JuH3bl. ToHkasg numH3a. DoKycHOe
pacCTOSIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. @opmyna TOHKOW JIMH3BI. YBeIWYEHHUE,
JTABAEMOE JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOJEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOr€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [udpakumonnass pemérka. YciaoBue HaOIIOACHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [AJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuueckue yCTpONCTBAa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHUKPOCKON, TEJIECKON, BOJOKOHHAas
OITUKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOTIA.

HaOmronenue natepdepeHinm cBera.

Hab6mronenune nudpakxium ceera.

HabGmronenne nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4yenue ciekTpa ¢ mOMONIbI0 JUPPAKIUOHHON PEIETKH.



HaOnronenue nossipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol
N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CHEIUAIbHOW TEOPUM OTHOCUTENIBHOCTH: HWHBAPUAHTHOCTh MOAYJIS CKOPOCTH
CBETa B BAKyyMe, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHHUE
JUIVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SHEPrUEr U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBHenue DuHimTeitHa st hoTodadpdexra. «KpacHas rpaHuna
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

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

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. lloctynmater bopa. M3nydenume u mnorionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMaA BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOITHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIBbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Omnpenenenue JJIMHBI BOJIHBI JIa3epa.
HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol
HaOmronenue muHE4aTOro crekTpa.
Tema 3. Amomnoe sa0po
OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompenmeneHWio  cocTaBa
paavoakTuBHOrO u3My4yeHus. CBoilctBa anbga-, Oera-, TraMMa-u3IydCHHUS.
BiusiHME pagOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30Tormsl.
Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHHE. 3aKOH PAJMOAKTUBHOIO pacraja.
OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JedekT Macchl sapa.
Snepnseie peakuuu. [lenenue u cuHTE3 AIEP.
SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUecKoi KapTUHBI MUPA.
TexHuyeckue yCcTpoucCTBa M NPAKTHUYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul
HccnenoBanre TpeKOB YacTHUIL (MO0 TOTOBBIM (OTOrpadusim).

Pasznea 8. JiemMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHs acTpoHoMuU. [IpukiagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3ausi, spKue 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ConHeyHas cuctema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHIA W 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHEKTpalbHBIM KilacC —



CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpeMEHHBIE TMPEJCTABICHHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii [Iyte — Hama I'amaktuka. Ilonoxkenue n nBwkeHue CoiHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06a. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpeIeNICHUs MTOJIOKEHUSI HEeOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mueunoro [1ytu.

Oo6o01maroniee MOBTOPEHUE

Ponb Qu3uku W acTpOHOMHH B 5SKOHOMUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIBHON M ATHYECKOM cepax nesTeIbHOCTH YeJIOBeKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (PU3HUECKON TEOpUn
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexknpeaMeTHbie CBI3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€M C KypcamMM MaTE€MAaTHKH,
OuoN0oTNY, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumores3a, (uznyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: peuieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
ompeiesIeHne IONIAIU TIOCKUX GUryp u oobémMa Tel.

buonoeus: snextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeIbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBJICHUS B KUBOMU IPUPOAE, NCUCTBUE
paualyy Ha )KUBbIE OPTaHU3MBI.



Xumus: cTpO€HHUE aTOMOB M MOJIEKYJI, KPUCTAINIMUECKasA CTPYKTYpa TBEPIbIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJIN3.

l'eocpagusa: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€Kd MArHUTHBIX Py,
dboToCchEMKA 3eMHOM TOBEPXHOCTH, MPECKA3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAWA BJIEKTPOINEpENady, TEHEepaTop NEPEMEHHOro TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS T€4Yb, pajaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas barapes.



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

OcBoenne yueOHOro mpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusmka» T0JKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXJIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alid OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIBHOU IESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YYaIOIIEeTOCsl KaK AKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECax TPa’kJaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

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

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

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

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

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

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHSA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY Hay4YHOTO TBOPYECTBA,
pUCyIEro (puU3nYecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON NEeSTENIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HaHHE TIJ100aIbHOrO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH M0 (QU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKK  OCYHIECTBJIATH HPOEKTHYD U HUCCIIEJOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENLHO  (OpMyJIHpOBAaTh W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILEeNH JeSITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3YeCcKuX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3yJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJIHATH pabOTy B  YCJIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMH
buznyeckoil HayKu;



BIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB IIO3HAHUS,

BJIQJIECTh BHJAMHU JICSITEIBHOCTH IO TIIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEeOOPa30OBaHUI0 M TPUMEHEHUI0O B PA3IWYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00s1acTu (hU3uKw;

BBIABJIATH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajauy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHsS, HaXOIWTh apryMEHTHI JJI JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh MTapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIONYYCHHBICE B XOJE€ PEIICHHWs 3a7addl  pPe3yJIbTaThl,
KPUTHUYECKHA OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JaBaTh OIICHKY HOBBIM CHTYAIHSIM, OIIECHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JaCTh
KU3HEACATCITbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTek;

BEIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIIHE ATbTePHATUBHBIE PEIICHU.

Pabora c nnopmanueii:

BJIaJICTh HAaBBIKAMHM IOJyYCHHS MHOOpPMAIUK (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0 MHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHUBATH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3aJlad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPECypcocOepeeHHUs, TPaBOBBIX H OJTHYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEp)KaHMS B Pa3IU4YHBIX (popmarax ¢
y49éTOM Ha3zHAYCHUsT HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMATIBLHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaJTH3aIUH.

KoMMmyHMKAaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE NeiCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (U3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSAT4YaTh
KOH(JIUKTHI;



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

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

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

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHUCTBUS MO €€ JOCTMXKEHMIO: COCTAaBJIATh IJIaH JEHCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

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

npemjlaraTb HOBBIE IIPOEKThI, OLICHWBAaTh WJEH C IMO3UIHMH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBECHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJHEHUS IPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TO3HABATENBbHON  pedieKCHMd KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCII0JIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
peLIeHMS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

PUHUMATH Ce0sl, TOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHSI JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HMOILIMOHAIIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUAIONIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HMOIMOHAIIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

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

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBbHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEICH:
MaTepHuaibHas TOUYKa, UHEpIUaIbHAs CUCTeMa OTCUYETa, aOCOIIOTHO TBEPOE TENO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3NUecKux 3aj1ay;

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



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

OMKCHIBATH MEXAHUYECKOE JBIKEHUE, UCIONb3Ys (DU3MUYECKUE BEIUUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
MMIYJIbC TE€Jla, KNHETUYECKas YHEPIrusi, MOTCHUUAIbHASA YHEPTHS, MEXAHUYECKAS
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONMUCHIBAaTh HM3YYEHHBIC TEIJIOBBIC CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCMONB3yad (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasl YHEPIUsl XaOTUUYECKOTO JABUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIs JHEprusi, padora rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JCHCTBHS TEIUIOBOTO JBUTATENs; IpPU ONMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yEMbIX BEJIMYMH, HX
00O3HAaUEHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyIO BEIMYMHY C APYTUMH BEJIMUMHAM;

ONMCHIBAaTh U3YYEHHBIE JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIINAJIOB;
Py ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEeMbIX
BEIIMYMH, MX OOO3HAUYECHUS] W €JIUHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUE
3aKOHBI Y TIPUHIIMIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akons HeroTOHA,
3aKOH COXPAHECHUS MEXaHWYECKOM JHEPruM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOJIIOTHOM TeMIiepaTypou, MepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHUS
AJEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasnnuyarh CIIOBECHYIO
(GbOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TMPUHLMUIBI JCHCTBUS  MallWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOIeMy/3aady HW TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEpPEHUS M MCIOJb30BaTh W3BECTHHIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3WYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUH, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
¢ukcHpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(UKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATENbCKON U IPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THhlEe 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEoOXOoJuMbIe NIl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl U OIEHMBATh PEaJIbHOCTH
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCKue ABIICHUS,

UCIONB30BaTh  MpPU  pPELIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-MOMYJIIPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3UYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTyYaeMyt0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Uit obecrieueHus: 6€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAKOLIEH Cpee;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pPaCHpEnemsiTh OOS3aHHOCTH U
MJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBaEMOM IPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3NKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHS HW3YUYCHHBIX (PU3UYECKUX MOACICH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBbIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAUHAMUKHU M KBAHTOBOM (DU3UKU: DJICKTPUUECKAS] POBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUsi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddexT), CBETOBOE JaBICHNUES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJAa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaguO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) W

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), HCIONb3Ysd (PU3NYECKUE BEIUUYHMHBIL:
IIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSHKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMANOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Ammepa, cuna JlopeHmna, MHIyKTMBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOAaTeIbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TAPMOHMYECKUX DJICKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHHE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UYECKUIMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HA4YeHHs M EJAMHMIIbI, YKa3bIBaTh
(GopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JIpPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUS M IIPOLECCHI, HCIIOIb3Ys
(bu3nUecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OOO3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAM3UPOBATh (PU3HUYECKHUE MPOIECCHI U SBIICHUS, WUCIIONB3Ys (U3HUECKUE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI TOCJIEI0BATENIHLHOTO U MapajjieIbHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEWHOTO PAaCIPOCTPAHEHUS CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MAaCCOBOrO 4HMCIa, MOCTYJarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

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

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/IaBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3UUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpU 3TOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIONKEHHOTO O0O0pYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIHOJIb30BAaHUEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII01aTh MpaBmiia 0€30MacHOT0 TpyJa MPU MPOBEJICHUU HCCIEOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJN3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYWHBI U (POPMYIIHI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOMN BEININHBI;

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

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W HAy4YHO-TIONMYJISIpHOM MH(pOpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIb30BAaHUS B MOBCEIHEBHOM
KHU3HU;

IPUBOJUTH PUMEPHI BKJIaJIa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacHOCTH MpHU OOpAIEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B TpymHme C BBHIMOJHCHHEM pA3JIUYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PANUOHAIBHO pACIPEAENATh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ[ KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Uroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
) TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
+ reKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 71eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nosue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
) KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yeckue 1 dJIEKTPOMarHUTHBIC 5 | bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
) OTHOCUTEIIHLHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBI aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Etlffj;lifjsiggﬁfmcwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne Kosau4vecTBO 4acoB
n/ Tema ypoka Bcer

n 0

KoHTposbHBI
e padoThbl

®dusuka — Hayka o
npupone. Hayunsie
METO/Ibl TO3HAHUS
OKPY’KAroIIero Mupa

Mexanuueckoe
JIBIDKCHHE.
OTHOCHUTENHLHOCTD
MEXaHHYECKOI0
JIBHKEHUS.
ITepememenue,
CKOpOCTb,
YCKOpEHHE

IMpakTnyeckn
e padoThbI

Jara
U3y4eHH
|

DJleKTPOHHbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsbl

bu6nunoteka LIOK https://m.edsoo.ru/ff0c32e2

bu6mmoteka IIOK https://m.edsoo.ru/ff0c3508

PaBHOMepHOE
IIPSMOJIMHENHOE 1
JIBUKECHHE

PaBHOyCKOpEeHHOE
IPSAMOJIMHENHOE 1
JBUKECHHE

Pewenne 3anau Ha

MEXaHUYECKOe 1
BIDKEHUE

bu6mmoteka LIOK https://m.edsoo.ru/ff0c3620

bubmuoreka [{OK https://m.edsoo.ru/ff0c372e

bubmuoreka [IOK https://m.edsoo.ru/ff0c33e6

CBoOogHoe 1

but6mmoreka [IOK https://m.edsoo.ru/ff0c39cc




MmajicHuE.
VYckopenue
CcBOOOIHOTO
MmagcHUus
[TpunImn
OTHOCHUTEIIBHOCTH
Tamunes.
NuepunansHbie
CHCTEMEI OTCYETA.
[IepBb1il 3aK0H
HproTona

bu6mmoteka IIOK https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina.
ITpuHmn
CYNEPNO3UIUU CHUJL.
Bropoii 3akoH
HeroTona mns
MaTepHalbHOU
TOUYKHU

bu6mmoteka IIOK https://m.edsoo.ru/ff0c3be8

Tperwnii 3ak0H
Hrrorona nis
MaTepUAIbHBIX
TOYEK

bu6mmoteka I1OK https://m.edsoo.ru/ff0c3be8

10

11

Pemenue 3agaq Ha
3akoHEI HproToHa

3aKOH BCEMUPHOTO
Tsarorenus. Cuia
TsbkecTH. [lepBast
KOCMHUYECKas
CKOpPOCTh

bu6mmoteka I1OK https://m.edsoo.ru/ffOc3ada

bu6mmoteka IIOK https://m.edsoo.ru/ff0c3d00




12

13

14

Cwuna ynpyrocrtu.
3akon ['yka. Bec
Tena

Cuna TpeHus.
Koadduruent
Tpenus. Cuna
COTNPOTHUBIICHUS TIPU
JIBIKEHUU TeJia B
JKUJIKOCTHU WJIH Ta3e
Ypok-
HCCJICIOBAHHE:
"Onpenenenue

ko3 unreHTa
TpEHUS TIPH
JIBI>KEHUH TI0
HAaKJIOHHOMN
MJI0CKOCTH"

bu6nuoteka LIOK https://m.edsoo.ru/ff0c3el8

bu6nmoteka IIOK https://m.edsoo.ru/ff0c3f76

bubmnorexa I{OK https://m.edsoo.ru/ff0c41a6

15

16

Nmnynse
MaTepHaIbHON
TOYKH, CUCTEMBI
MaTepHalbHBIX
Toyek. Mmmynse
CUJIBL. 3aKOH
COXpaHEHUS
MMITyJIbCA.
PeaktuBHOE
JIBIKCHUE

Mexanuueckasa

paboTa ¥ MOIIHOCTb.

bubmuoreka [IOK https://m.edsoo.ru/ff0c43d6

bubnuoreka I{OK https://m.edsoo.ru/ff0c4502




17

Kunernueckas n
MOTCHIHMAIbLHASL
SHEPTHUS.
IloTenumanbHast
SHEPTHUsl YIpyro
nehopMUpOBaHHOM
MIPY>KUHBI.

Bbu6nunoteka LIOK https://m.edsoo.ru/ff0c461a

18

Pemenne 3amau Ha
KI/IHGTI/I‘IGCKYIO 158
HOTGHHI/IaJII)HYIO
SHEPIrUI0

bubmnorexa I{OK https://m.edsoo.ru/ff0c478c

19

20

21

JlabopaTopHas
pabora
«Uccnenosanue
CBSI3U PaOOTHI CHIIBI
C U3MCHCHUEM
MEXaHHYECKOU
SHEPIuM Teja Ha
npumepe
pacTshKeHus
PE3UHOBOTO JKI'yTa»

KonTtponbnas
pabota o Teme
«Kunemaruka.
Jnnamuka. 3aKoHbBI
COXpaHEHHUsI B
MEXaHHUKE

OCHOBHEBIE
[IOJIOKEHUS

bubmuoreka ITOK https://m.edsoo.ru/ff0c4b74

bubmuoreka [IOK https://m.edsoo.ru/ffOc4dc2




MOJIEKYJISIPHO-
KUHETHICCKOMN
TEOPUH.
bpoynosckoe
JIBUKECHUE.

Hupdysus

22

Macca monexy:.
KomnnuectBo
BEIIIECTBA.
ITocrosiHHas
ABoranpo

https://lesson.edu.ru/lesson/06930092-6520-4449-
9dd1-0646780e2cle

23

24

25

26

WNneansublii ra3 B
MKT. OcHoBHOE
ypaBHeHue MKT

Pemenne 3amau no
TeMe: "OCHOBHOE
ypaBHenue MKT"

Tennosoe
paBHOBECHE.
Temneparypa u eé
u3Mmepenue. [lkana
TEeMIEepaTyp
enbcus

I"a30BbIE 3aKOHBI.
YpaBHeHue
MenneneeBa-
Knaneiipona.

bu6mmoteka I1OK https://m.edsoo.ru/ffOc4fde

https://lesson.edu.ru/lesson/f1a8bc9a-2e31-484d-
a452-19f73b734bf0

bubmuoreka [IOK https://m.edsoo.ru/ffO0c511e

27

Pemenue 3amau Ha
ra3oBbI€ 3aKOHBI




28

JlaGopaTopHas
pabora
«HccnenoBanne
3aBUCHUMOCTH MEXITY
napaMeTpamu
COCTOSTHUS
pPa3peKeHHOTro raza»

29

BnaxnocTs BO3ayxa
U CTIOCOOKI ee
U3MEPEHUS

bu6mmoteka LIOK https://m.edsoo.ru/ff0c570e

30

Ypok-
HCCIICIOBAaHUE:
"HaxoxxneHue
OTHOCHUTCIBbHOMI
BIIQYKHOCTH BO3/yXa
B IToMeneHnn"”

31

BnytpeHnnss
SHEPTUS
TEPMOIMHAMHYECKO
A CHCTEMBI U
CIIOCOOBI €€
W3MCHCHMUS.
KoauuecTtBo
TEIUIOTHI U padoTa.
BrytpeHnHsas
SHEPTHs
OJHOATOMHOT'O
HJIeaIbHOIO Ta3a

bubmuoreka [{OK https://m.edsoo.ru/ff0c5952

32

Bunbl

bubmuoreka I{OK https://m.edsoo.ru/ff0c5¢36




33

34

35

36

37

TEILIoNEpeaAaYn

VY nenbHas
TEMI0EMKOCTh
BEIIIECTBA.
KomnaectBo
TEIUIOTHI IPU
TerIonepeaye.
AnnabaTHbI
mporiecc

ITepBrlii 3aKk0H
TEPMOJIMHAMUKH U
€ro MPUMEHEHUE K
M30IpoIeccam

HeobpaTumocts
IIPOLIECCOB B
npupoze. Bropon
3aKOH
TEPMOJIMHAMUKH
[IpuHIMD AeicTBUA
u KII/] TermoBoit
MaIlIUHbI

Pemenue 3amau Ha
KII/] TerioBoi
MAILIUHBI

bu6numoteka LIOK https://m.edsoo.ru/ff0c5¢36

bub6mmoteka LIOK https://m.edsoo.ru/ffOc5efc

bu6nunoteka LIOK https://m.edsoo.ru/ff0c6230

bu6numoteka LIOK https://m.edsoo.ru/ff0c600a

https://lesson.edu.ru/lesson/508e29b9-beb6-4926-
b3e2-7c9fc9fa25a8

38

DKOJIOTUUECKHIE
POOJIEMBI
TEIJIOOHEPTEeTUKU

https://lesson.edu.ru/lesson/d69d9166-f391-49a1l -
bebf-dbdd7be84a87

39

[Tapoo6pa3zoBanue u
KOH/ICHCAIIHS.

bu6mmoteka IIOK https://m.edsoo.ru/ff0c63b6




40

Ucnapenue u
KUIICHUE

Tépnoe Teno.
Kpucramimueckue u
aMmopgHBbIE Tea.
Anuzotponust
CBOICTB
KPUCTAJLIOB.
Kuakue KpucrTasibl.
CoBpeMeHHbIE
MaTepuabl

bubmuoreka IOK https://m.edsoo.ru/ff0c65f0

41

ITmaBnenne u
KpUCTAJUTU3ALIUS.
VY nenpHas TemiaoTa
IJIaBJICHHS.
Cyb6numarnus

bu6mmoteka IIOK https://m.edsoo.ru/ff0c6708

42

43

44

YpaBHeHue
TEIUIOBOTO OajaHca
Ob6o06maromuit ypok
«MonekynsipHas
¢duznka. OCHOBBI
TEPMOTUHAMHUKH

KonTtponbHas
pabota o Teme
«MonekynsipHas
¢duznka. OCHOBBI
TEPMOTUHAMHKI

bubmmoteka IIOK https://m.edsoo.ru/ff0c6820

bubmuoreka ITOK https://m.edsoo.ru/ff0c6938

bubmuoreka [{OK https://m.edsoo.ru/ff0c6a50

45

DneKTpuszanus Ted.
DNIEKTPUUECKUI

bubmuoreka IIOK https://m.edsoo.ru/ffOc6bce




46

3apsia. [IBa Buga
ANEKTPUUECKUX
3apsioB
[IpoBOoHUKY,
TUDJICKTPUKH U
MTOJTYITPOBOTHUKH.
3aKOH COXpaHEHUs
AIEKTPUIECKOTO
3apsia. 3aKoH
Kynona

bubmnorexa I{OK https://m.edsoo.ru/ff0c6bcc

47

48

49

50

Penienue 3a1a4 Ha
3akon Kynona

Hanpsox€nnocts
3JIEKTPUYECKOTO
nons. [puHnmn
CyNEpNO3ULIUU
ANEKTPUYECKUX
nosneu. Jlnnun
HaINpPsKEHHOCTU

PaGora cun

AIEKTPOCTATUYECKOT
o ntois. [loreHnuann.

Pasnoctn
[IOTEHINAIIOB

Pemenue 3amau no
TeMe:
"HanpsikeHHOCTb
JJIEKTPUYECKOTO
noJs"

bubmnorexa I{OK https://m.edsoo.ru/ffOc6ced

bu6nuoteka LIOK https://m.edsoo.ru/ff0c6df2

but6mmoreka [{OK https://m.edsoo.ru/ff0c6f00

but6mmoreka [IOK https://m.edsoo.ru/ff0c7018




51

52

DJIEKTPOEMKOCTb.
Konpgencarop.
OHeprus
KOHJIEHCaTopa

DJIEKTPUUYECKUH TOK,
YCIIOBHS €T0
CyILIECTBOBAHUSI.
ITocTossHHBIN TOK.
Cuna ToKa.
Hanpsxenue.
ConpoTHuBieHHE.
3axon Oma mis
ydacTKa 1enu

bu6nunoteka LIOK https://m.edsoo.ru/ff0c7126

https://lesson.edu.ru/lesson/Oe6e5112-edf6-4d1c-
bed3-
2149d0e7daba?backUrl=%2F03%2F10%3Fclass%3D
10

53

JlaboparopHas
pabora "U3mepenue
3JIEKTPOEMKOCTH
KOHJeHcaropa"

54

DnekTpuueckas
1enb U ¢
COCTaBHBIC YaCTH

bu6mmoteka LIOK https://m.edsoo.ru/ff0c72¢0

55

56

Ypok-npaKTuKa.
N3mepenne cuiibl
TOKa U HANPSKEHUS

IlocnenoBarenbpHOE
U MMapajiyieJIbHOC
COCAUMHCHUC
IMPOBOAHUKOB

bubmuoreka ITOK https://m.edsoo.ru/ff0c82ba

57

JlaboparopHas
pabota «M3yuenue

bubmuorexa [{OK https://m.edsoo.ru/ff0c74£0




58

59

60

CMCIIaHHOI'O
COCOAMHCHUA
PE3UCTOPOB»

Pa6ota u mourHOCTh
AIEKTPUUYECKOTO
TOKa. 3aKOH
[xoyins-Jlenna
JlaGopaTopHas
pabora «Pacuer
paboThl U MOIITHOCTHU
3IEKTPUUYECKOTO
TOKa»

DIIEKTPUUECKUI TOK
B Pa3IMYHBIX Cpenax

bu6nmoteka LIOK https://m.edsoo.ru/ff0c7838

bu6nuoteka LIOK https://m.edsoo.ru/ff0c7ae0

https://lesson.edu.ru/lesson/e15b92e5-0007-420e-
a68b-c6105a5e0a53

61

62

DNeKTpOHHAs
MIPOBOJIUMOCTH
TBEPABIX METAILIOB.
3aBUCUMOCTh
CONPOTHUBIICHUSA
METaJJIOB OT
TEeMIIepaTyphI.
CBepX1mpoBOAUMOCT
b

[TonynpoBoaHUKH,
UX cOOCTBEHHAS U
pUMecCHas
MIPOBOJMMOCTb.
CBolicTBa p—n-
nepexoia.

https://lesson.edu.ru/lesson/e15b92e5-0007-420e-
a68b-c6105a5e0a53

bu6mmoteka IIOK https://m.edsoo.ru/ffOc84ae




63

64

65

[TomynpoBOTHUKOBBI
€ IpuoOOopHI
DJIeKTpUYECKue
pUOOPHI U
YCTPOMCTBA U UX
MPAKTHYECKOe
pUMEHEHHE.
IIpaBuna TexHUKH
0€30MacHOCTH
O6o0maromuit ypok
«DNeKTpoIUHAMUKA
» / Beepoccuiickast
IpoBepoyHas pabora

KonTponbHas
paboTa mo Teme
«OJIEKTPOCTATHKA.
[TocTossHHBIM
ANEKTPUYECKUN TOK.
Toxu B pa3nmnyHbIX
cpenax»

bu6nmoteka LIOK https://m.edsoo.ru/ff0c86fc

bubmnorexa I{OK https://m.edsoo.ru/ff0c88be

bu6mmoteka IIOK https://m.edsoo.ru/ff0c8a8a

66

PesepBHBIi ypOK.
KoHTtponbHas
pabora 1o Teme
"OnexkrpoaguHamMuka"
/ Beepoccuiickas
npoBepoyHas paboTta

but6mmoreka [IOK https://m.edsoo.ru/ff0c8c56

67

PesepBHBIil ypOK.
O6o0maromuii ypok
o temMaM 10 xmacca

but6mmoreka LIOK https://m.edsoo.ru/ffOc8f6c




Pe3epBHBIii ypOK.

68 Ob6o06maromuit ypox 1
no teMam 10 knacca
OBLIEE KOJIMYECTBO
YACOB I10 68

I[TPOT'PAMME

bu6nuoteka LIOK https://m.edsoo.ru/ff0c8f6¢c




11 KJIACC

KoauuecTBO 4acoB

Ne HMara DJIeKTpOHHbIe NN (ppoBbIE
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3oBaTeJbHbIE Pecypchl
padoThI padoThI
[TocTossHHBIE MATHUTHI U KX
B3auMojieicTBue. MarHuTHoe
. bubmuorexa [JOK
1 noje. Bektop MarHuTHON 1
. https://m.edsoo.ru/ff0c9778
MHIAYKUUU. JIMHUM MarHUTHOU
WHIYKIIUU
MarauTHO€e 10Jie MPOBOIHUKA
) ¢ TokoM. OnbIT Dpcrena. | bubnuotexa [HOK
BsaumogeiicTBue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
Jlaboparopnas pabota
3 «M3 peHHIc)e MaFIID{PITHOFO OIS 1 1 bubmorexa HOK
ya https://m.edsoo.ru/ff0c98fe
KaTYLUIKA C TOKOM»
JlelicTBME€ MarHUTHOTO TIOJISt
4 Ha IPOBOJIHUK ¢ TOKOM. Cria 1 bubmotexa LOK
P ’ https://m.edsoo.ru/ff0c9ac0
Awmriepa.
JlabopaTopHas pabota
5 «HccnenoBanue neicTBUSA ! 1 bubmuorexa [JOK
MOCTOSSHHOT'O MarHuTa Ha https://m.edsoo.ru/ff0c9ac0
pPaMKy ¢ TOKOM»
JleicTBME MarHUTHOTO OIS
6 Ha JIBIDKYILYIOCS 3apsSKEHHYIO 1 bubmmoreka [JOK

yactuiy. Cuna JlopeHua.
Pa6ota cuel Jlopennia

https://m.edsoo.ru/ff0c9df4




DneKTpOMarHuTHasI
naaykuud. [lotok BekTopa
MarHuTHOM uHAykiuu. IC
UHIYKIHUH. 3aKOH
AJEKTPOMAarHUTHOW MHIYKIUH
®dapazes

https://lesson.edu.ru/lesson/1f3dacce-
8cba-445c-a2d0-0e5b275f4a4f

Jlaboparopnas pabora
«HccnenoBanue BiaeHUS
3JIEKTPOMATrHUTHOMN
HHIYKLIHA)

bubmuorexa [JOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIICHME
camounaykiuu. 3JC
CaMOUHIYKIMH. DHEPIrust
MarHUTHOTO TIOJISl KaTyIITKH C
TOKOM. DJIEKTPOMarHuTHOE
noie

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

10

TexHudeckue ycTpoucTBa u
UX IPUMEHEHHUE: TTOCTOSHHBIE
MarHuThbl, 3JIEKTPOMAarHMTHI,
JJIEKTPOJIBUTaTENb,
YCKOPUTEIIN JIEMEHTAPHBIX
4aCTHUL, UHAYKIIMOHHAS T1€Yb

https://lesson.edu.ru/lesson/53e90c72-
¢34b-495e-ba39-b823cf193791

11

O6006maronuit ypok
«MarsuTHoe no’e.
DJIEKTpOMarHuTHast

WHIYKITHS

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cab82

12

KonTponbHas pabota no teme
«MarHuTtHoOe 1nose.
DJIeKTpOMarHuTHast

Bbu6nuoreka LIOK
https://m.edsoo.ru/ff0cad58




13

14

15

HUHIYKIHS
CB00OOIHBIE MEXaHUYECKHUE
Kosiebanus. 'apMOHHYECKIE
KosieOanus. YpaBHEHHE
rapMOHUYECKHUX KOJICOAHHIA.
[IpeBparieHune SHEPrUH

Jlaboparopuas pabora
«MccnemoBanue 3aBUCHMOCTH
Meproa MajibiX KoJieOaHmi
rpy3a Ha HUTH OT JUTHHBI HUTH
U Macchbl rpy3a»

KonebarenbHblil KOHTYD.
CB00OOIHEIE
ANEKTPOMArHUTHBIE
KoJe0aHus B HACATLHOM
KoJe0aTeIbHOM KOHTYpE.
AHaorus Mexmay
MEXAHNYECKUMH U
AIEKTPOMATrHAUTHBIMH
KOJICOaHHSIMU

bu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cb820

16

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[IepemeHHBIH TOK.
CunyconaanbHbIN
MepeMEeHHbIN TOK. MOITHOCTh
IIEPEMEHHOTO TOKA.
AMIUIUTYIHOE U
JIEACTBYIOLIEE 3HAYEHNUE CHUIIBI
TOKA U HaNPS>KEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34




Tpancdopmarop.
[IpousBoacTBo, nepenaya u

https://lesson.edu.ru/lesson/a643a851-

1
8 oTpedIeHUE IIEKTPHUICCKON 2912-4427-aed9-a291f4409968
SHEPTUU
19 Pemrenue 3agad mmo reme:
"Tpancdopmatop"
Y CTpOUCTBO U MPAKTUYECKOE
MPUMEHEHUE JICKTPUUECKOTO
bubnnoreka IIOK
20 3BOHKa, F'€HepaTopa
. https://m.edsoo.ru/ffO0cc324
MePEMEHHOTO TOKa, JIMHUI
3JIEKTpoIepeayd
MexaHn4decKre BOJHDI,
YCIIOBHSI paclipOCTPaHEHHUS.
)1 Ilepuon. CxopocThb bubnmnorexka [HOK
pacpocTpaHeHUs U IJIUHA https://m.edsoo.ru/ffOcca54
BOJIHBIL. [lonepeunsie u
MIPOJI0JTHHBIC BOJTHBI
3ByKk. CKOpOCTb 3BYKa.
22 r }(I)I;IKOCTE 3BYKa }I;I;ICOTa bubmorera OK
p yKa. https://m.edsoo.ru/ffOcccOc
ToHa. TemOp 3ByKa
DNeKTpOMarHUTHBIE BOJHBI,
73 UX CBOMCTBA U CKOPOCTb. bu6mmoreka [JOK
[IIxana >1eKTpOMarHuTHBIX https://m.edsoo.ru/ffOccfeQ
BOJIH
[IpuHIUIBI PaTUOCBSI3U U
24 N S, https://lesson.edu.ru/lesson/3d5d7771-
a1 ’ 776a-4179-8e5b-b4cc89bf712a
cpencts cBs3u. Paanonokanus
)5 KonTponbnas pabora bubnmoreka [JOK

«KoJiebanus 1 BOJHEBI»

https://m.edsoo.ru/ffOcc6f8




[Ipsmonuneiinoe
pacnpoCcTpaHEHUE CBETA B

26 OJHOPOIHOM cpejie bubmorexa HOK
JIHOPOMHOH Cpesie. https://m.edsoo.ru/ff0cd350
ToueuHbI ICTOYHUK CBETA.
JIyd cBera
OrtpaxeHue cBera. 3aKOHbI
7 OTpaKEHUS CBETA. bubnmnoreka [HOK
[TocTpoenue n3o0paxxeHuit B https://m.edsoo.ru/ffO0cd4e0
IIJIOCKOM 3epKajie
IIpenomnenne ceera. [TonHoe
)% BHYTPEHHEE OTPAXKEHUE. bubmuorexa [JOK
[IpenenbHbIi yrom MoaHoro https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPAKEHUS
79 Pemenue 3agau o teme: bu6mmoreka [IOK
"[Ipenominenue cera” https://m.edsoo.ru/ff0cf02e
30 [Toctpoenue nzobpaxeHus B
JIUH3aX
JlaGoparopHnast pabota
31 <<H3MI; eHI;Ie nopKa3aTeJ151 bubmorexa [TOK
p https://m.edsoo.ru/ff0cd67a
MIPEJIOMJIICHUST CTEKIIa»
JInnsel. [Toctpoenue
3 n300pakeHUi B JIMH3E. bubmmoreka [JOK
®opmyJia TOHKOHN JTMH3BI. https://m.edsoo.ru/ffOcddle
VYBenudeHue JIMH3bI
JlaGopatopHnas pabora
33 «MccnenoBanue CBONCTB
M300paXEHUI B TUH3AX)
N https://lesson.edu.ru/lesson/5bleab48-
34 Hucnepcus cera. Cl0XHBIN

ba26-4ca0-8cea-d8eaf0144f1d




cocraB Oenoro cBera. L[Ber.
Jlaboparopnas pabota
«Habmronenue nucnepcuu
CBETa»

HNutepdepennus cera.

bu6nmoreka [IOK

35 nbpaxkums cBeTa.
Hudpakig ) https://m.edsoo.ru/ff0ced22
JudpakimonHas pemeTka
['paHuIIBI TPUMEHUMOCTH
36 KJIaCCHYECKON MEXaHHUKHU. bubnnoreka IIOK
[TocTynatel cneruanbHOU https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEITHBHOCTH
OTHOCUTENBHOCTh
37 OJTHOBPEMEHHOCTH. bubnnoreka IIOK
3amenJieHne BpEMEHU U https://m.edsoo.ru/ffOcfad2
COKpallleHHE JIJTNHBI
Pemenue 3agau o teme:
38 "CnenuanbHas TeOpUs bubmorexa HOK
"p https://m.edsoo.ru/ffOcfc68
OTHOCHTEILHOCTHU
KonTponbnas padora
39 «OnTrka. OCHOBBI bu6mmoreka [IOK
CIIEIMAIbHON TEOPHUH https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIBHOCTH
40 ®oronsl. opmyina [Inanka. bubmmoreka [JOK
DHeprusi U UMIyJbC poToHa https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIIEJOBAaHUE Bu6 110K
nOInoTeKa
41 .0 A.T.
Qorospderra. OmbITe! https://m.edsoo.ru/ffOcffc4
CroneroBa
but6mmoreka [IOK
42 3akonbl poTodddekra. nommoreka [

https://m.edsoo.ru/ff0d015¢e




YpaBHeHue DUHIITEHHA IS
dororddekra. «KpacHas
rpanuna» Gotorddexra

Pemrenue 3agaq Ha

bu6nuoreka [IOK

43
dhoTodddekt https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTBa u
MPAaKTUYECKOE MPUMEHEHHUE:

44 (DOTODTIEMENT, (OTONATIHK https://lesson.edu.ru/lesson/dc7ace59-

’ A ’ d415-4eda-b858-af002¢9152¢ce
CoJIHEUHas OaTapes,
CBETOJINO/T
Pemenue 3anau mo teme
45 «7eMEHTBI KBAaHTOBOM brbmmorexa LTOK
https://m.edsoo.ru/ff0d0302
ONTHUKH»
Monpens atoma TomcoHa.

46 Omertel Pesepdopaa o bubmuoteka [JOK
paccessHUIO 0-YaCTHILI. https://m.edsoo.ru/ff0d091a
[lmanerapnas MoJ€Ib aTOMa
[Tocrynatel bopa. U3nyuenue
U HoTJIoleHNuEe (POTOHOB MPHU

47 rnepexoe aTOMS co Horop bubmrorexa LIOK

pexol A . https://m.edsoo.ru/ff0dOafa
YPOBHS SHEPTrUH Ha APYTOM.
Bunel ciektpos
BoHOBEIE CBOIICTBA YaCTHIL.
Bonnsl ne bpoiins.
48 KopnyckynsipHo-BOJIHOBOM bubmmorexa LHOK
PHYCKYIAp https://m.edsoo.ru/ff0dOca8
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4eHHE
49 OTKpbITHE PAIMOAKTUBHOCTH. bubnmoreka [JOK

OmerTel Pe3epdopaa mo

https://m.edsoo.ru/ff0d0fd2




OIIPECACIICHUIO COCTaBa
PAaaAOAKTUBHOI'O U3JTYUCHUSA

OTKpbITHE IPOTOHA U
HerTpoHa. M3otomel. Anbda-

50 pacnaa. DIeKTPOHHbBINA U bubmorexa HOK
. https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacmal.
l'amma-n3nydenue

51 Pemienue 3aga4d Ha bubnnoreka IIOK
paavoaKkTUBHBIE paclabl https://m.edsoo.ru/ff0dOafa
OHeprus CBA3U HYKJIOHOB B
sanpe. SlnepHsle peakuuu.

5 S nepHslii peakTop. bubnmnorexka HOK
[TpoGaeMsl, MepCreKTHBEI, https://m.edsoo.ru/ff0d1356
JKOJIOTUYECKHE ACTIEKTBI
SIEPHOMN DHEPIEeTUKU
CgoiictBa anbda-, 6eta-,

53 ramma-usilydeHus. Bnusnue https://lesson.edu.ru/lesson/f63355d0-
panuoaKTUBHOCTH Ha )KUBBIE 2e99-4513-alel-cfe2bc895abd
OpraHu3Mbl
DneMeHTapHbIe YaCTHUIIHI.

OTKpBITHE TTO3UTPOHA.
Mertobl HaOMIOCHUS U

54 pPErucTpanyy dJIEMEHTapHBIX bu6mmoreka [JOK
yactul. Kpyrislii cron https://m.edsoo.ru/ff0d0e38
«DyH1aMEHTAIIbHBIE
B3aUMOJIEUCTBUS. ENUHCTBO
(bu3nyecKoil KapTUHBI MUPa

55 DTanbl pa3BUTHS ACTPOHOMHUH. https://lesson.edu.ru/lesson/7e06c16a-

[Ipuknagnoe u

d806-4480-b3c5-a0da80ed200c




MHPOBO33PEHYECKOE 3HAUCHUE
actpoHomuu. Bup 3B€31HOrO
HeOa. Co3Be3us, sIpKue
3BE3/1bI, MJIAHETHI, UX BUIUMOE
nerkenne. Conneunas
cucTema

56

57

Comnaue. ConHeunast
aKTHUBHOCTb. VICTOUYHHUK
sHeprun CoJiHIa U 3BE3NT

3BE3/bl, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE31bI
IJIABHOM
10CJIEI0BATENBHOCTH.
BnyTtpenHnee ctpoeHue 3BE3 .
CoBpeMeHHbIe NpeACTaBICHUS
0 IIPOUCXOXKICHUH U
sBosony CosHIa U 3BE37

https://lesson.edu.ru/lesson/2e84df45-
7489-4e50-8a15-06abdf394dec

https://lesson.edu.ru/lesson/53324323-
7a60-4b53-a701-bd9e5694e465

58

Mneunsiii [1yte — Hama
I'amakTuka. [Tonoxenue u
nBrxenne CoHia B
TI'anaktuke. I'agakTUKH.
UYEpHble AbIPHI B saApax
raJlakTUK

https://lesson.edu.ru/lesson/53324323-
7a60-4b53-a701-bd9e5694e465

59

Bcenennas. Paz6eranue
rayiakTuk. Teopus bonbmoro
B3pbIBa. PenukroBoe
n3iyyeHue. MeraranakTuka

https://lesson.edu.ru/lesson/6al72bc0-
d1e9-4ba9-8212-bd2520604830

60

Hepemennsie npobieMbl
aCTPOHOMHU

https://lesson.edu.ru/lesson/b0f0b3e9-
59e1-441d-a2a6-c5a5ddbdOff2




61

62

KontponbsHas paborta
«DJIEMEHTBI aCTPOHOMUH U
acCTpOPUUKI

O6o0maromuii ypok. Poib
(hU3UKHA U aCTPOHOMHH B
SKOHOMHMYECKOH,
TEXHOJIOTHYSCKOH,
COLIMAIILHOM M ATUYECKOU
cdepax AesITeTbHOCTH
YyejoBeKa

https://lesson.edu.ru/lesson/2aec782e-
27bc-4b02-9087-9f9f1248265¢

63

64

65

66

O606maromuit ypok. Pois u
MECTO (U3UKHU B aCTPOHOMHH
B COBPEMEHHOM HAay4YHOU
KapTHHE MHpa

O6o06uaromuit ypok. Pomib
¢buznyeckoil Teopuu B
(bopMUpOoBaHUH
MIpe/ICTaBICHUN O PU3NYEeCKOn
KapTUHE MHpa

Oo6o06maromuit ypok. Mecto
¢bu3nvecKkoil KapTUHBI MHUpa B
o01eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE
PesepsHbIil ypok. MarautHoe
1oJie. JNEeKTpOMarHuTHas
WHIYKIHS

https://lesson.edu.ru/lesson/c5e253bd-
d84d-43d6-8f21-f6e84ef83e3a

https://lesson.edu.ru/lesson/99bbe8 1 e-
€94¢-4d80-885d-d01bd010b001

https://lesson.edu.ru/lesson/2e84df45-
7489-4e50-8a15-06abdf394dec

67

PesepBHblii ypok. OnTuka.
OcHOBBI CcIELIMATIBHOM Teopun




‘ OTHOCHUTCIBHOCTHU

Pesepnsiii ypok. KBanToBas

bu6nuoreka [JOK
68 (usnKa. IneMeHTE! ! https://m.edsoo.ru/ff0d 1784
ACTPOHOMHUH ¥ aCTPOPUUKH
OBIIEE KOJJMYECTBO YACOB 5

[10 ITIPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaTh Ha NpPUMEpax poJib M MecTo (HU3MKH B
(hopMHUPOBaHHHM COBPEMEHHON HAy4yHOH KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IMPAKTUYECKOU IEATEIBHOCTH

moaei

10.2

VY4YuUTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOJIETICH:
MaTepualibHas TOYKa, MHEpLHalbHAas cHCTeMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UCATbHBIN I'a3; MOACIN CTPOCHHUS I'a30B, KUIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usnueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETHUYECKOW Teopuu
CTPOCHMsI  BeLeCTBA U  DJEKTPOJMHAMHUKU: PpaBHOMEpHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE IaJeHHe
T€d, JABWXKEHHE IO OKPYXHOCTHU, WHEpLUs, B3aUMOJCICTBUE TE;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJIaXk1IeHNHn), TEIJIOBOE paBHOBECHE, HCIApeHHe, KOHJCHCAlUs,
IJIaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNUE JABJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IapaMeTpaMH COCTOSIHMS Ta3a B M30IpoLeccax;

QJICKTpU3anus TeEI, B3aUMOJICHICTBHE 3apsa10B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, HCMONb3ys (U3NYEecKHe
BEJIMYUHBL: KOOPJAHMHATA, IIyTh, NEPEMELIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYEeCKas DHEpPIrus,
MOTEHIMabHasl JHEpPrHs, MeXaHudeckas pabora, MexXaHU4ecKas
MOIITHOCTh; IPY ONMMCAaHUM MPABUIBHO TPAKTOBATH (PU3UUYECKHI CMBICIT
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs M €AMHUIIbI, HaXOAWUTH
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YMHaMuU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUS, UCHOJB3ys (U3MUCCKUE BCIMYMHBI: JABJICHUE Tras3a,
TEMIEpaTypa, CPEAHSs KHHETUYECKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSS JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOTO0 JEWCTBUS TEIJIOBOTO JBUTATENS, MpHU
ONHUCAaHUU MPaBUIIBLHO TPaKTOBATh busnyeckuit CMBICIT
UCTOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIWHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIOIINE JAHHYIO PU3HUECKYIO BETHUUHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh H3y4YeHHbIE JJEKTPUUECKHE CBOWCTBAa BeIIECTBA U
JNEKTPUYECKUE  SIBIICHUs  (MPOILECCHI), HWCHOIB3ys  (pu3mveckue
BEJIMYUHBI: NEKTPUYECKUN  3apsif, ANIEKTPUYECKOE  TIOJIE,
HampspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHILUAJOB; MpH
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYCHHS W CJWHUIBI;, YyKa3blBaTh (OPMYIIBI,
CBS3BIBAIOIIME JAaHHYI0  (PU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCIN4YNHaMN

aHaIM3UpoBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MPUHLUIBL: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpPaHEHUS MEXAaHWYECKOM JHEPIHH,
3aKOH COXPAaHEHUs MMITYJIbCA, IPUHINI CYNEPHO3ULIUN CUJI, IIPUHIIAII
pPaBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM OTCUYETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KUHETUYECKOM SHEPruU TEIUIOBOIO JBHUKEHUS MOJEKYN C
aOCOJIIOTHOM TeMIIepaTypoi, MEepBBIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsna, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTH
OOBACHATH OCHOBHBIC MPHUHIUIIBI JCUCTBUS MAIWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iIuyarh YCJIOBUS HX O€30M1aCHOTO

HCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HHU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BAaHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIPU
5ToM (GopMyIHpOBaTh NpodieMy (3a1ady) U THIOTe3y Yy4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJI0KEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI

10.10

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

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBINA CIOCO0 H3MEpPEHHs U




HUCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKH HOI‘pGLHHOCTCﬁ H3MCpCHHI>i

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PUINYECKUMH BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBAaTh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHMOCTH
(bu3MUYeCcCKUX BEIWYHMH B BUE TAaOMUI U IpadUKOB, AeJIaTh BHIBOABI O

pe3ybTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM IEATEIbBHOCTH C HMCIIOJIb30BAaHUEM

M3MEpUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJNb3ys (PU3MUECKHE 3aKOHbl M NPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢dbu3nueckre BENMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
IIpOBOAUTD pvaéTm " OLOCHUBATH PCAJIBHOCTD MOJYUYCHHOT'O 3HAUYCHUSA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

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

Hcnonp3oBaTe MHpU  pelieHMM Y4eOHbIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS IIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMi W NPEJACTABICHUS y4eOHOM U HAy4YHO-IOMYJISIPHOM
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAJIIU3UPOBATD MMOJIY94aCMYHO I/IH(I)OpMaI_II/IIO

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

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTh TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOMU
KU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIieHUuH ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS H

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

PaGoTtath B rpymnme ¢ BBINOJIHEHUEM PA3JIMYHBIX COLHUANBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPENesATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAHIAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

IPYIIIBI B peLIeHHE pacCMaTpUBAEMON MTPOOJIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

11.1

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUDPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOIMH, B IPAKTUYECKON ACATEIbHOCTH
JFO/IeH, IETTOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA

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

MO/IEJIb AaTOMHOTO Si/Ipa MPH peleHNH (PU3NIECKHUX 3a/1a4

11.3

114

Pacnio3naBate ¢u3uueckue siBIEHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKH W  KBAaHTOBOH  (DU3MKH:
ANIEKTPUYECKasl TPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aMMOJICIICTBHE  MAarHUTOB,
9JIEKTPOMArHWTHAsE WHAYKIUS, JEHCTBHE MAarHUTHOTO IO Ha
NPOBOJAHUK C TOKOM M JBWKYLIMHCS 3apsj, DICKTPOMAarHUTHBIC
KoJeOaHWsT W BOJIHBI, NPSIMOJHMHEHHOE pPAaCHpOCTpPAaHEHUE CBETa,
OTpaXEHHE,  TpeloMIIeHHe, UuHTephepeHIus, Aupakuus u
MOJISIPU3ALIMsl CBETA, AMCIIEPCUsT CBETA, (DOTORIIEKTPHUYECKHH ekt
(potoaddekrt), cBeToBOE MAaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHas

PAaAOaKTUBHOCTD

OnwuceiBaTh  W3yueHHBIE CBOMCTBAa  BelIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3IHUHBIX
Cpell) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOILECCHI), HCIOJIb3YS
¢usnyeckue  BEIMYUHBI:  AJIEKTPUUYECKUM  3apsa, cuila  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnmanos, DJIC, pabora Toka, MHAYKIHS MarHUTHOTO
nonsi, cuina Awmmepa, cwia JlopeHna, HMHIYKTHBHOCTb KAaTYIIKH,
SHEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TapMOHUYECKUX AJEKTPOMArHUTHBIX KoJIeOaHuH, doxycHoe
paccTosiHHE€ M ONTHYECKas Cuja JIMH3BI, NPU ONUCAaHUM NPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEJIMYMH, HX
0003HAYeHHUsST W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BEJTUUHHY C APYTUMHU BETMYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCJIMYUHBI: CKOPOCTH JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/ISI/I‘IGCKI/II\/JI CMBICJT UCITIOJIB3YCMbIX BCJIIMYHH,
nX 00O03HAYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C APpYI'UMHU BECIMYMHAMU, BEIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajIeIbHOrO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUS CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAaHCHHUsS DSJEKTPHUECKOrO 3apsjia, 3aKoH
COXpPaHEHHUsT  MacCOBOI'O  YHCJA, TMOCTYylaTtel  bopa, 3akoH
palMOAaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(TpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHUTHOI'O II0JIA

MIPOBOAHHKA C TOKOM, CHJIbL AMnepa " CHJIbI HopeHL[a

11.8

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

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUI; MpH
sToM (opmynaupoBaTh TMpobieMy (3amady) U TUIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

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

11.10

11.11

11.12

OCYHICCTBJ'IS{TI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPpU 3TOM BLI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

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

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yiabTaThl IOTYYEHHONW 3aBUCUMOCTH (PU3UUYECKUX
BEJIMYUH B BUJE TaONMIl U TpadUKOB, JeaTh BBIBOBI [0 pPe3ysibTaTaM

HUCCICIOBAaHUA

CobmomaTe mpaBuia 0Oe30MacHOrO Tpyna MpH  [POBEIECHUU




UCCIIEIOBAaHUN B paMKax y4eOHOTO OSKCIEpUMEHTa, YydeOHO-
UCCIEA0BATENbCKON U MPOEKTHOW NESITENBHOCTH C MCIOJIb30BaHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATH
¢du3nueckrue BENWYUHBI B (OPMYIIBI, HEOOXOIUMBIE IS €€ pPEeIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarp ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYXKICHHUM C OMOpPOil HAa M3y4CHHbBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IC SABJICHUS

Hcnonp3oBaTh mpu  pemieHUH yueOHBIX 3aJad  COBpPEMEHHbBIC
WH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOMCKA, CTPYKTYPUPOBAHWSI,
MHTEPIpETAllMd W TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
nH(pOpMAaLIUY, MOJYYEHHON U3 Pa3NUYHBIX HUCTOYHHUKOB; KPUTHYECKHU
aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIKIO

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

HOBCEIHEBHOU KU3HU

11.17

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

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT 3471

11.18

11.19

Hcnonp3oBaTh TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOMU
XKHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBaTh JIEATENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJeKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

TPYIIIBI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3jiena

Kox npoBepsiemoro

3JIEMEHTA

IIpoBepsieMble 31€eMEHTHI COAEPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

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

busuke

1.2

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

JIeSITEILHOCTH JTIOASH

MEXAHUKA

##HPari#KITHEMATHUKA

2.1.1

MexaHnn4deckoe JABHIKCHUC.
OTHOCHUTENBHOCTh MEXaHHYCCKOTO

nBukeHust. CucreMa orcuéra. TpaekTopus

2.1

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

CKOpoCTel

PaBHOMEpHOE u PaBHOYCKOPEHHOE
npsiMojiuHeiiHoe — nBwkeHue.  ['paduku

3aBUCHUMOCTH KOOpJAHWHAT, CKOPOCTH,



YCKOpEHHUsl, MNyTH W  TepeMelIeHUs
MaTepHabHONW TOYKH OT BPEMEHHU
CBobosHoe najieHue. Y CKOpeHue

CBOOOIHOTO MaIeHUS

2.1.5

Kpusonnnuelinoe nsuxeHue. PaBHOmepHOE
IBUKCHME  MAaTE€pUAIbHOM  TOYKM IO
OKPY>KHOCTH. YTJOBas CKOPOCTb, JTUHEHHAA
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpPEMUTENBLHOE YCKOPEHUE

TexHudeckue  yCTpPOMCTBA:  CHUIOMETP,
JBUKCHHUE CHApsOB, LEIHBIE U PEMEHHBIC
nepegadu

[IpakTrueckue paboTHI. N3smepenue
MIHOBEHHON  ckopoctd.  MccienoBanue
COOTHOILIEHUS MEXY NyTSIMH,
IIPOMICHHBIMU TEJIOM 3a I1OCJIEI0BATEIbHbIC
paBHbIE  IIPOMEXYTKM  BpEMEHU  IpU
PaBHOYCKOPEHHOM JIB)KEHUU C HAadaJbHOU
CKOPOCTBIO, paBHOW Hymo. M3yueHue
JBVKCHMSI IApUKa B BS3KOM JKHJIKOCTH.
W3ydyenue nBuxkeHUs Tena, OpOLIEHHOTO

TOPHU30HTAJIBHO

22

#i#HParH# INMHAMUKA

2.2.1

222

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

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [TpunHuMn

CYNEpIIO3UIUN CUIT

223

224

Bropoii 3akon HeroToHa i1 maTepualbHON
TOYKM B HMHEPLHUAIBHOW CUCTEME OTCUETa
(UCO). Tperuit 3akoH HpioToHa ans

MaTCpHaJIbHBIX TOUCK

3akoH BceMHpHOro TsaroreHus. Cuia

TSXKCCTH. HCpBaH KOCMHUYCCKasA CKOPOCTh.



2.3

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJBKCHHS W CWIa TPEHHS MOKOS.
Koadpdpunment TPEHHUS. Cuna
CONPOTUBIICHHUSI TIPH [BIDKEHHHM Tela B

KUAKOCTHU HUJIM Ia3c

HOCTyHaTe.HBHOe n BpamaTeJIbHOC

JBIKEHUE a0COIIOTHO TBEPIOTO Tela

228

MoMeHT  cuibl  OTHOCHTEIBHO  OCH
Bpameaus.  Ilmedo  cmibl.  YcnoBus

paBHoBecus TBEpaoro tena B UCO

229

2.2.10

TexHuueckue yCTpOﬁCTBaZ IIOAIINITHHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTueckue paboTHI. N3yuenne
IBUKEHHsT ~ Opycka 1O  HaKJIOHHOM
IUIOCKOCTH TIOf JICHCTBHEM HECKOJIBKHX
cwi. HMccnepoBaHue 3aBUCMMOCTH — CHII
yIPYTOCTH, BO3HHUKAIOIINX B
nedopMupyeMoil TpyKHUHE U PE3HMHOBOM
oOpasiie, OT BEIWYUHBI WX Jedopmaiuu.
HccnenoBanue yCIOBUI paBHOBECHS

TBEP/IOTO TeJa, UMEIOIIET0 OCh BPALICHUS

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

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepUagbHBIX TOYeK. MMiynbc cuiibl U
U3MEHEHHE UMITyJIbCa Tella

539 3akoH coxpaHeHus umnyiasca B HCO.

o PeakTnBHOE ABMKEHIE

233 Pabota cuibl

234 MomHoCTh CHITEI

535 Kunernueckass 9sHepruss  MaTepHaIbHOU

o TOYKH. Teopema 0 KHHETUYECKON SHEPTUU

2.3.6 [TorenmmaneHass sHeprud. lloTeHumnanbHas




3.1

JHEprus YIIpyro J1e(pOpMHUPOBAHHON
npyxuHsl. lloreHnuanbHas »Heprus Tena

BOIH3HU IIOBEPXHOCTHU Semnn

HOTCHHI/IaJ'IBHBIe n HCIMOTCHIHMAJIbHBIC

cwibl. CBs3b pabOTHl HEMOTEHIIMAIBHBIX

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

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS

3.9 TexHudeckue ycTpoucTBa: ABUKEHUE PAKET,

o BOZOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[Ipaktuyeckue paboTsl. M3yueHue cBs3U

5310 CKOpOCTEM Tel TMpu HEyNpyrom yaape.

Hccnenoanue cBsA3M pa6OTLI CHJIBI C

H3MCHCHHEM MEXaHHMYSCKOM OHCPIrUu TCjia

MOJIEKVYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA
##H#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

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

BCIICCTBA

Mogenu cTpoeHusl ra3oB, XUIKOCTEHM U
TBEPABIX TE€N W OOBSICHEHHE CBOMWCTB

BEIIIECTBA HA OCHOBE ATHUX MOJIeNeH

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

n3mepenue. [llkana remneparyp Lienscus

Mopnens wuneanbHoro rasa. (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOU

TCOPHU UICAIBHOI'O Ir'a3a

AOconroTHass — Temmeparypa Kak — Mepa

cpenHeﬁ KHHETHYECKOMN SHEPTHUU TCIJIOBOT'O



32

3.1.7

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

3akoH JlaapTOHA

l'azoBbie  3akoHbl.  M3ompomeccsl B
ueaIbHOM rase c HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: U30TEpMa,

n30xopa, u3zobapa

3.1.10

3.2.1

322

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,

O6apomerp

[IpakTuyeckue pabotel. M3mMepeHne macchl
BO31yXa B KJIACCHOM KOMHare.
Uccnenosanue 3aBUCUMOCTU MEXKITY
IapaMeTpamMM COCTOSIHUSL  Pa3pesKEHHOTrO

rasa
OCHOBbI TEPMOJAMHAMUKHN

TepmoauHamuueckas cucreMa. BHyTpeHHsA
JHEPrusl TEPMOAMHAMUYECKOM CHCTEMBI U

CcocoObl €€ U3MEHEHUS
KomuuectBo TEIJIOTHI u pabora.
BryTtpennss JHEprus OZIHOATOMHOTO

NACAJIBbHOIO ra3a

323

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

TCIUIOEepeaadec

324

3.25

[TepBrrit 3aKOH TEPMOAUHAMUKH.
[IpumeHeHue IIEpBOro 3aKOHA
TEPMOJUHAMUKHI K H30IPOLIECCaM.

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

TCIIJIOBBIX MalllvuH. HpCO6pa30BaHI/IH

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

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

YAEIBbHON TEIITOEMKOCTH

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

ITEPEXO/IbI

3.3.1

332

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

TCMIICPATYPhI KUIICHUA OT AaBJICHUS

AOcooTHasE ¥ OTHOCHTC/ILHAS BJIAKHOCTH

Bo3ayxa. Haceblennslit map

333

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

COBpCMeHHBIe MaTcpHuaJIbl

334

335

3.3.6

3.3.7

IInaBneHue u KpucTajliin3anus. Y nenpHas

TeruioTa miasiaeHus. Cyonumanus
VYpaBHeHUE TEIJIOBOTO OalaHca

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

HaAHOTECXHOJIOTNH

[IpakTnueckue paboTHI. N3smepenune

BJIA’JKHOCTH BO3JyXa



SOJIEKTPOAMHAMUKA

4.1

#HH#HPar#H##HOJIEKTPOCTATUKA

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

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

QJICKTPHUUYCCKOI'O IT0JIA

Pabora cun QJICKTPOCTATUYCCKOI'O IIOJIA.

Ilorenuuan. Pa3HocTh MOTEHIIHMATIOB

[TpoBOTHUKY U JUIJICKTPUKU B MIOCTOSTHHOM
4.1.7 JJEKTPUYECKOM moJie. Jludnexrpuyeckas

IIPpOHUITACMOCTDb

DNEKTPOEMKOCTb. Konpaencarop.
4.1.8 DNEeKTPOEMKOCTh TUIOCKOTO KOHZIEHCATOopa.

3Hepr1/151 3apSAKCHHOT'O KOHACHCATOpa

TexHuueckue ycTpOHCTBaA: 3JIEKTPOCKOIL,
ANEKTPOMETP, AIIEKTPOCTATUYECKAs 3alUTa,
3a3eMJICHHE 3JIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN TPUHTED

4110 [IpakTnueckue paboTHI. N3smepenune
ANEKTPOEMKOCTH KOHJEHCATOPA

4.2

HHPar#HITIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B
PA3JIMYHBIX CPEJIAX

VYcioBust  CyLIECTBOBAaHMS  IMOCTOSIHHOTO
4.2.1 AJIEKTPUYECKOTO0 TOKa. FMCTOYHMKH TOKA.

Cuia Toka. I[TocTOSSHHBIH TOK

422 Hanpspokenne. 3akon Oma 17151 yyacTka LenH

423 DNEKTPUUYECKOE CONPOTUBIICHUE. Y IETBHOE
COIIPOTHBJIEHUE BEILIECTBA




424

4.2.5

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

Hxoynsa — Jlenua

4.2.6

4.2.7

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

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

BHCKTPHHGCKOﬁ OCIIn. KOpOTKOC 3aMbIKaHHUE

4.2.8

4.2.9

DNeKTpOoHHAsT  MPOBOAUMOCTh  TBEPHBIX
METAJUIOB. 3aBHCHUMOCTbh COMPOTUBIICHUS
METaJJIOB oT TEeMIIEPaTyphI.

CBepxnpoBOIUMOCTb

OnexTpuueckuid Tok B Bakyyme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

[TonynpoBoAHUKWU. CobcTBeHHas u
MpUMECHas MIPOBOJIUMOCTD
MIOJIYIIPOBOXHUKOB. CaoiicTBa p-n
niepexoja. [lomynpoBogHUKOBBIE TPHOOPHI

ONEeKTpUYECKH TOK B  DJIEKTPOJIMUTAX.
DNeKTpOIUTHYECKAS JUCCOLIAAITHS.

OneKTponaun3

4.2.12

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

[Ina3ma

4.2.13

TexHuueckue  yCTpOMCTBA:  amIepMerp,
BOJIBTMETP, pPE€OCTAaT, HUCTOYHUKHU TOKa,
JJIEKTpOHArpeBaTENbHbIE npudopHl,
3JEKTPOOCBETUTEIIbHBIE puoOopHI,
TEPMOMETP CONPOTUBJIEHMS, BaKyyMHBII
INOJ, TEPMUCTOPBl U  (POTOPE3UCTOPHI,

HOJ'IynpOBOI[HI/IKOBHﬁ JU0a, raJIlbBaHHKa



11 KITACC

Kon
pas3jiena

4

[IpakTrueckue paboTHL. Nzyuenue

CMEIIaHHOT'0 COEAMHEHUSI PE3UCTOPOB.
4.2.14 Namepenne DJIC uCTOUHMKA TOKa U €ro

BHYTpPEHHEro conpoTtusicHus. Habmonenue

OJICKTPOJIM3a

Koanposepsiemoro

IIpoBepsiemble 1eMEHTHI COIePKAHUS
JjIeMeHTa

SJIEKTPOAMHAMUKA

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

4.3.1
B3aumoneincTBue NoCTOSHHBIX MarHUTOB

MaruutHoe mnosie. BekTop MarHUTHOM
uHAyKIuU. [IpuHIMO  cynepro3uiuu.
4.3.2 Jlunnn marauTHOM MHaykuuu. Kapruna
JMHAUM MAarHUTHOM MHAYKUUUA  TOJIS

IIOCTOAHHBIX MAarHuTOB

4.3

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

IMPOBOAHHUKOB C TOKOM

Cuna Amnepa, €€ MOyJIb U
4.3.4

HaIpaBJiEHUE

Cuna  Jlopenma, €€ wMoaynb H

HampaBlieHue. J[BmkeHWe 3apsHKeHHOU
4.3.5

JacTuibl B OJHOPOJAHOM MAarHUTHOM

none. Pabota cunsl Jlopenia

4.3.6 SIBieHUE DIEKTPOMATHUTHON MHIYKLIIUU

4.3.7 IToTok BeKTOpa MArHUTHOM MHIAYKLIUHU



5.1

SQJIC WHIYKIUH. 3akoH

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

MarsurTa Ha pPaMKy C TOKOM.
HccnegoBanue SBJICHUA

BHGKTpOMaFHHTHOﬁ HHIAYKIIUHA

KOJIEBAHUA 1 BOJIHBI

##Part#MEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE

KOJIEBAHUA

KoneobarensHasgs cucrema. CBoOOIHBIE

Konebanus. ["apMoHnYeckue KoieOaHusl.

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

Kunemarnueckoe u JUHaAMHUYCCKOC



OIMCaHHE KOJIE0ATEILHOTO JABHXCHUA

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

e€ CKOPOCTH U YCKOPEHUS

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

®opmyina TomcoHna

3aKkoH COXpAaHCHHA OHCPIUuun B

nacaJibHOM KoJIcOaTeIIbHOM KOHTYpC

Brinyx1eHHBIE MEXaHUYECKUE
kojiebanus. Pesomanc. PesoHaHcHas
KpHBas. Brinyxnennbie

QJICKTPOMAriuTHLIC KoJe0aHusI.

5.1.10

Ilepemennbii  TOoK. CHHYCOMAANBHBIN

IIEPEMEHHBIN TOK.

MomHoCTh TIEPEMEHHOTO TOKA.
AMIuTyaHOE u JENCTBYIOLIEE

3HAYCHUC CUJIbI TOKA U HAITPAKCHHA

Tpancdopmarop. IIpounsBoacTso,
nepegaya u norpediaeHue
AIIEKTPUUYECKON SHEPIHUu.
DKOJOrnYecKue pucKH pu
IIPOM3BOJICTBE JIEKTPUUECKOW SHEPTUH.
Kynerypa WCTIOJIh30BaHUS

QJICKTPOSHECPIUU B MMOBCEIHEBHOM KM3HU

5.1.11

TexHuueckue ycTpoiicTBa: ceiicMorpad,
AIEKTPUYECKUI 3BOHOK, JINHUT

QJICKTpoIIepcaavd

5.1.12

[Tpaktuyeckue pabotsl. MccnenoBanue



5.2

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

KOHJIEHCATOpa, KaTyLIKU U PE3UCTopa

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

5.2.1

5.2.2

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

HOHepe‘IHI)IG H IIPOAO0JIbHBIC BOJIHBI

HHH#Par#H# WnTepdepennus u

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

523

524

3Byk. Ckopocts 3Byka. ['pomkocTsb

3ByKa. Beicora Tona. TemOp 3ByKa

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

UB SHCKTPOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

5.2.5

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpaxXeHHe, HpeoMIICHHE,
HoJIsipU3anus, mudpaxmus,
uHTEpPEepeHIus. CxkopocTb

QJICKTPOMAIrHUTHBIX BOJIH

5.2.6

5.2.7

528

[llxkana  27IEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHne dIIEKTPOMarHuTHBIX BOJIH B

TEXHHUKE U OBITY

HpI/IHHI/IHLI pPagruoCBA3HU U TCICBUACHUA.
PaI[I/IOJ'IOKaI_II/IH. 9HeKTp0MarHI/ITHOG

3arps3HEHUE OKPYKAIOIIEH CPeJIbl

TexHuueckue YCTPOMCTBA:
MY3bIKaJIbHbIE WHCTPYMEHTBHI,
YJIbTpPa3BYKOBasd JUAarHOCTUKA B TCXHUKC

U MeIWlMHE, paaap, PaguoNpUEMHUK,



5.3

5.3.1

532

533

534

5.35

TeneBu3op, aHTeHHa, tenedon, CBU-

IIc4Yb

#HH#HParHH#HOITTUKA

[IpsimonuHeitnoe pacupocTpaHeHue

CBETa B OAHOPOAHOM cpene. JIyu cBera

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

ITUIOCKOM 3CpKaJIC

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

Ilonuoe BHYTPEHHEE OTpPayKECHUE.
[IpenenbHbIN yroi IIOJIHOTO
BHYTPEHHETO OTPAKEHUS

Hucniepcust cera. CHoXXHBIM COCTaB

Oenoro ceera. L{Ber

5.3.6

5.3.7

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

JaBaeMoe JIMH30U

IIpenenst [IPUMEHUMOCTHU

FCOMeTpH‘IeCKOﬁ OIITUKHU

5.3.8

Wntepdepenius  cBera. KorepeHTHbIE
HCTOYHUKH.  YCIOBUS  HAOIIOACHUS
MaKCHMYMOB 51 MHUHHUMYMOB B
UHTEp()EPEHITMOHHON KapTHHE OT JBYX

CI/IH(I)EBHLIX KOTCpCHTHBIX UCTOYHUKOB

5.39

Hudpakuus ceera. udpaknuonnas
peméTka. VYcnosue HaOTIOCHUS
IJIaBHBIX MAaKCHMYMOB TIpU TaJIeHHH

MOHOXPOMATHYECCKOI'O CBCTa Ha




I (PpaKITMOHHYIO PEIIETKY

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

HccnenoBanue CBOWCTB M300pakeHUIl B

JIMH3aXx. Ha6J'IIOI[eHI/IC JUCIICPCHHU CBCTA

BJIEMEHTHI CTIIELITUAJILHON TEOPUM OTHOCUTEJILHOCTH

6.1

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

MPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2

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

JUINHBI

6.3

OHeprus ¥ HUMIYJAbC  CBOOOJHOM

YaCTHUIbI

6.4

CBs3b Macchl C SHEpruel U UMITYJIbCOM
CBOOOJHON YaCTHUIBl. OHEPrusl IMOKOs

¢BOOOIHOM 4aCTHIIBI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

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

OHeprus U uMMynbc GoToHa

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

3akoHbl poTodddexra

YpaBHeHue DWHIITEeHHA JUISt




7.1.4
7.1.5

dbotoadpdexra. «KpacHas  rTpaHULIA»

dororddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenesa

XUMHAYECKOE NEUCTBUE CBETA

TexHuueckue YCTPOMCTBA:
¢dororneMeHT, (GOTOAATYNK, COJTHEUHAS

Oatapesi, CBETOUO

7.2

CTPOEHHUE ATOMA

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

Mopens atoma TomcoHa. OnbITE
Pesepdopna no uccienoBanuio
crpoeHus aroMa. [lmanerapHas Moeb

aromMa

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

YPOBHEW dHEPTUH aTOMa BOAOPOAA

BonnoBeie cBoiicTBa yactul. BosHbl ne
Bporis. KopnyckynsipHO-BOJIHOBO#M
nyanusM. Jludpakiuss S1eKTpOHOB Ha

KpHUcTajliax

CrioHTaHHoe n BBIHYKACHHOC
U3JIy4deHHE. YCTPOWCTBO M IPUHLMUII
paboThl 1azepa

TexHnueckue YCTPOMCTBA:
CHEKTPaNbHbIM aHaIN3 (CHEKTPOCKOI),

J1a3ep, KBAaHTOBBIN KOMITBIOTED

[IpakTnueckue pabotsl. HaOmronenue

JIMHENYaToro CIICKTpPa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOAEHUS W PETUCTPAIUN

SJICMCHTAPHBIX YaCTUIL]

7.3.2

OTKpLITI/IC PaauOaKTUBHOCTH. OnbITH

Pesepdopaa mo omnpeneneHuo cocraBa




pPaauoaKTUBHOTO u3NydeHus. (CBoiCTBa
anbpa-, Oera-, raMma-u3aydeHUs.
BnusiHue paauoakTUBHOCTH Ha JKUBBIC

OpraHu3Mbl

OTkpplTHE TPOTOHA U  HEUTpOHA.

Hyxnonnas monens sapa [elizenoepra —

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

8.2

Conneunas cucrema. IlmaHeTsl 3eMHOI



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

Maunsblie Tea COTHEUHOU CUCTEMEI

8.3

8.4

Connne, dorochepa u  armocdepa.

CoHeyHast akTUBHOCTD

Ucrounuk sneprun CosiHIA U 3BE3NT

8.5

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

3BE31 IJIaBHOU IIOCJICA0BATCIIBHOCTHU

8.6

8.7

#H##Par###BuyTpenHee crpoeHue 3BE3J.
CoBpeMeHHbIE IIPEICTABIICHUS 0
MIPOUCXOXKAEHUHA U 3Bomonu ConHIa U

3BE3. DTaIbl )KU3HA 3BE3]I

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

moAcucTeMsl I aTakTuKu

8.8

8.9

8.10

Twunel ranaktuk. PaguoramakTMKn H
KBazapbl. UEpHbIE HOBIPpHI B sAOpax

rajaKTHK

Bcenennas. Pacmmpenue BcenenHoil.
3akon Xa06ma. PaszOeranue ramakTHK.
Bospact u paguyc Bcenennoiut, teopus
bosbmioro B3peiBa. Mogenb «ropsiueit

Bcenennoi». PennkroBoe n3nyyeHue
MacmrabHast  cTpykrypa BceneHnHoil.

MeraranakTuka. Hepewménnsie

po0OJIEMbl ACTPOHOMUH
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