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Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o npuponae. HayduHbie MeTOIbl NO3HAHUS OKPYKAIOLIETO
mupa. Ponp JkcrieppuMeHTa MW TEOPUM B IPOLECCE TO3HAHMS MPUPOIBI.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (HU3MYECKUX SIBICHUNM W TpolieccoB. HaydHbie THUIOTE3HI.
duznyueckre 3aKOHBI U TEOpUH. ['paHUIBI TPUMEHHUMOCTH (DU3UIECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb u Mecto ¢u3uku B GOpMHUPOBAHUM COBPEMEHHON HAy4YHOW KapTHHBI
MHpA, B PAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBbie W 1HU(PPOBBIE HN3MEPUTEIbHBIC MPUOOPHI, KOMITBIOTEPHBIE
JIaTYUKHU.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.



[lepemenienne, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOECKIIMU HA OCH CHUCTEMbI KOOpJHHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EPEMEMICHUs
MAaTEPUAJIbHON TOYKU OT BPEMEHHU.

CBoOoHOE TasieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUSI.

KpuBonnHeitHoe  nBWKEHUE. J[BUKEHHWE  MaTepualbHOW TOYKU IO
OKPYKHOCTH C ITOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEMHAs
ckopocth. [lepuon u wactora obparnieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHH4eckrue YCTpPOWCTBA M TMPAKTAYECKOE IMPUMEHEHHE: CIUJIOMETD,
JIBUKEHHE CHAPAJIOB, LICITHBIE U PEMEHHBIEC MIEPEAAYU.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WUTKOCTPALMS KMHEMATUUYECKUX XAPAKTEPUCTUK
JIBYDKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HabGmronenue ABMKeHUs Teia, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

Hanpagienne ckopocTy pu ABUKEHUHU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO IABHXKEHHUS C LIEJIBIO OINPEIEIIEHUST MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPONUJCHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenne nBuXKeHUS Telia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenmbHOCTH  ['amunesa.  IlepBeii  3akoH  HeroToHa.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoii 3akon HeroToHa
JUTA MaTEPUAIIbHOM TOUKHU. TpeTurii 3aKkoH HprOTOHA 117191 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumiia Tsoxectd. llepBas kocmuueckas
CKOPOCTb.

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



Tpenue. Bunel TpeHus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tperne. Cuja TpeHHs CKOJIBKEHUS U Cuiia TpeHus nokos. Koadduiment tpenus.
Cuna conpoTUBIIEHUS IPH IBHKEHUH TEJa B )KUIKOCTH WUJIU Tas3e.

[TocTynarenbHoE ¥ BpalliaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuJlbl OTHOCUTEIBHO OCH BpameHus. llnedo cumnbl. YcnoBug
paBHOBECUSA TBEPAOTO TENA.

TexHHUYecKue yCTPOMCTBA M TNPAKTUYECKOE NPHUMEHEHHUE: MMOALINUITHHUKH,
JIBU>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

CpaBHEHHE CUJI TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBECHUS TBEPAOIO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuyenue aBukeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTUA CHUJT YIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIium.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

Tema 3. 3akonbl COXpaHEHUA 8 MEXAHUKE

Nmiynbc MarepuaabHOM TOUYKHM (Te€na), CUCTEMbl MaTE€pPHAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepuanbHO Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU DHEPTUM.

[ToTeHunanbHas SHEPrusl. [ToTeHuunanbHas SHEPTHUs yIOpyro
nedhopmupoBaHHor  mpykuHbl.  [loTeHIManpHas  SHEpPrus Tela  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTenmanbHple U HENOTEHUMANbHbIE  CWibl.  CBs3b  paboTHI
HEMOTEHIMAIbHBIX CHJI C M3MEHEHHEM MEXaHUYECKON SHEPruu CHCTEMbI TEll.
3aKOH COXpPaHEHUs] MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INMPUMEHEHWE: BOIAOMET, KOMED,
IIPY’KUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBMKECHHE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO B 0OPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbI C U3BMEHEHUEM MEXaHUYECKOW 3HEpPruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'YTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. uddysua. Xapakrtep IBHKEHUS U
B3aMMOJICHCTBUS YacTULl BeELIECTBA. MoJenu CTPOEHHUS Ta3oB, XUAKOCTEN U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u €€ naMmepenue. lllkama Temmneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HUACAbHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpelHEe KMHETUYECKOM SHEpPruM TEIUIOBOrO JBM)XKEHHs vactul raza. [llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e ¢ NOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0dapa.

TexHuueckue yCTpOMCTBA M MNPaKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAlOIIME TUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OnbIThl 10 U PY3UN )KUAKOCTEH U ra3oB.

Monens OpOyHOBCKOTO TBUKEHHUSL.

Mogens onsita llTepHa.

OneIThI, JOKa3bIBAIOIIIHE CYILLIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJIEUCTBUSL.

Mognens, nuTrocTprUpyo1as IpUpoay AABICHUS I'a3a HA CTCHKU COCY/a.



OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HWJEAIbHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OnpeneneHne Macchl BO3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE HM3MEPEHHI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMETPAMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

Tepmonunamuueckass cucreMa. BHYTpeHHsISI SHEpPrusi TepMOJAMHAMUYECKOM
CUCTEMBI U cIOco0bl €€ u3mMeHeHus. KonmuectBo TemioTsl U pabota. BHyTpeHHss
HEpPrus  OJAHOATOMHOTO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonruecTBo TEIIOTH NpH TEIIONEPENAYE.

[Tonsitue 006 ammabatHoMm mporecce. [lepBhiii 3aKOH TEPMOJAMHAMUKHU.
[IppumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3omnpoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TenmoBble  mamuHbl.  [IpuHOMOBI  ACUCTBHS — TEIUIOBBIX — MAIIIMH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpuumMeHT MOe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAMIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPrUM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBanue sdupa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOJEMOHCTpALIHS).

M3MeHeHne BHYTpEHHEN SHEPIUM (TeMIIepaTyphl) Tela P TEIUionepeiaye.

OnpIT 1m0 anauabaTHOMY pACHIMPEHHIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENISI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAsA BJIAXHOCTh BO31ayxa. HaceimeHHsli map. YaenbHas TeIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUTICHHSI OT 1aBJICHUSI.



Tsépnoe teno. Kpucrammmueckue n amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpucrtamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHU4ecKue yCTpOMCTBA M IPAaKTHYECKOE INPHUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IMOIYYEHUSI COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenve npy NnOHM>KEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMHUKAa

Tema 1. dnexmpocmamuxa

OJIeKTpU3alMs TeN. OJEKTpUYECKUuM 3apsa. JlBa Buaa DIEKTPUYECKUX
3apsnoB. [IpOBOIHMKM, OUANEKTPUKH W TOJYNPOBOAHUKHU. 3aKOH COXPAaHEHMS
AIIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHblil 3IeKTPUYECKUI 3apsia.
Onektpuueckoe mojne. Hanpsok€HHOCTH  AnekTpuueckoro mnojsa.  [IpuHuun
CYNEPHO3ULHAN INEKTPUUYECKUX MONEH. JIMHNM HanpssKEHHOCTH AJIEKTPUUYECKOTO
TIOJISL.

Pabora cmnm  anmekrpocratmdeckoro  mousis.  Ilorenmuman.  Pa3sHocTh
MOTCHIMANOB. [IpOBOOHUMKM © JNMINEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
JndiiexTpruyeckas IpOHULIAEMOCTb.

DnekTpoéMKocTh. KonaeHncatop. DIeKTpOEMKOCTh MJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

TexHn4eckrue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN alIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUI IEUCTBUS SIIEKTPOMETPA.

B3anmonencTBrue HadIEKTPU3OBAHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B DIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTAaTUYECKAS 3aLIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.



3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT  IUIOIIAIn
IJIACTUH, PACCTOSHUS MEXKIAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 3eKTpOEMKOCTH KOHJIEHCATOPA.

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

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y IECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENBHOE, CMEIIAHHOE COEINHEHUE ITPOBOTHUKOB.

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

DNEKTPOJBIXKYIIAA CHJIA U BHYTPEHHEE COIMPOTUBJIECHUWE HCTOYHHKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpuuyecKoi nenu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAs ~ MOPOBOJAMMOCTh  TBEPABIX  METAIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIEeKTpUYECKUN TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-nepexona. [1omynpoBoIHUKOBBIE IPUOOPHI.

DJIEKTPUYECKUI TOK B  pacTBOpax M  pacIlaBax  JJIEKTPOJIUTOB.
DNEeKTpOIUTHYECKas: AUCCOUALNS. DIEKTPOIIH3.

DJIeKTpUUeCKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pazpsaa. Monunus. [Lna3zma.

TexHn4eckre YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHNUS, BAKYYMHBINU JAHO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN TNO/, TATbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAMIPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MPOBOAHUKOB OT JJIUHBI,
IJTOIIA TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CMenaHHOE COeIMHEHUE TPOBOHUKOB.

[Ipsimoe wW3MepeHue SIEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHUS.

3aBUCHUMOCTh COMPOTUBJICHUSI METAILJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

N3ydeHne CMEmaHHOI0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUAKYIIEH CUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIECHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHble CBS3H

Nzyuenne xypca gusuku 6a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, TeoTpadun U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumores3a, (uanyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHWe CHUCTEMBbl ypaBHEHUU, JuHEWHas (QyHKIMS,
napaboa, runepOoia, UxX rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABUXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPE/IayH, TEIIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBAa, MOJISIpHAsi Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEU H
ra3oB, JJIEKTPUUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs JHCCOLMALIMS,
rajibBaHHKa.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEeHUST B TEXHUKE, TMOMIIUIHUKHA, HWCIOJb30BAaHWE 3aKOHA COXpaHEHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET U JIPyTHE), ABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYYEeHUs] COBPEMEHHBIX MaTEpHaJioOB, B TOM YKCJIE HaHOMATepHalioB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, AJIEKTpOHArpeBaTeIbHbIC puOOPHI,
AJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoanHamMuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHuThl.  B3aumoaeicTBHE  IMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mnone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHmmMn cyneprno3unuu



MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIuW. KapTuHa NMHUNM MarHUTHOM
WHYKIIUH T0JIS TOCTOSHHBIX MarHUTOB.

MarautHOE TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IMHUN WHIYKIUH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. B3anmoneicTBre NpOBOIHUKOB C
TOKOM.

Cunia Amniepa, €€ MOyJIb U HalpaBJICHUE.

Cuia Jlopenua, €€ MOIyJib ¥ HalpaBlIeHUE. J[BUKEHNE 3apsyKEHHON YaCTUILbI
B OJIHOPOJIHOM MarHUTHOM 1ose. Pabota cuiibl Jlopeniia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKkTOpa MarHUTHON
MHAYKIAHW. OJIEKTPOABIXKYIAS CWIa WHAYKUAW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuun @apanes.

BuxpeBoe »IEKTpUYECKOE ToJIe. ODINEKTPOABIKYIIAs CUJIa HHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM II0JIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  fIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIas CHJIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHndeckre yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: TMOCTOSHHbBIC
MArHUThI, BJEKTPOMArHUTHI, SJIEKTPOJABUIATEIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHll, UHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JluHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHIYKIMH.

ITpasuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIIECH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO MOTOKA.

SIBieHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MarHUTa HAa PAMKY C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus M BOJIHBI



Tema 1. MexanuuecKkue u 31eKmMpOMAZHUMHbLE KOJ1€0aAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHWE  KOJEOAHUA.
["apmonnueckue xonebanus. Ilepuona, wactota, ammummtyaa u Qaza KoJeOaHU.
[IpyXVHHBIN MasTHUK. MaTeMaTU4eCKU MasTHUK. YPaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJICKTPOMAarHWUTHBIE KOJCOAHWS B
UJCATBHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMUs.

[lepemennpii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHHUS.

Tpancpopmarop. [Ipon3BoacTBO, nepegaya U MOTPEOICHUE IEKTPUUECKON
HHEPrur. DKOJIOTHYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTporHepruu. KymnbTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHuyeckue ycCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpONEpe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHI MasTHHK).

HabGmronenue 3aryxaromux KojieOaHuH.

HccnenoBanre CBOMCTB BBIHYXICHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcumwinorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSXKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mpu MOCNENOBAaTEIbHOM COEIMHEHHUU PE3UCTOPa, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

HccnenoBanre 3aBUCMMOCTH TIEpHUOJa MajbIX KOJIeOaHUI Tpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre MEpEeMEHHOTO0 TOKa B LENM U3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBIE 60IHbL



MexaHnudeckue BOJIHBI, yciioBusa pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JuIMHA BOJHBL. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HuTepdepentus u qudpakims MEXaHUIECKIX BOJIH.

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

OJIEKTPOMAarHUTHBIC BOJIHBI. Y CJIOBHSI U3JIyYEHHUs DJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpaxkius,
uHTepdepenus. CKOpoCTb 37EKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpHMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJIbTPA3BYKOBasl IMAarHOCTHKAa B TEXHHKE M MEIMIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus: U NpeoMIICHUsSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakiuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KosieOaHuil.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
npesioMJIeHUE, NoJaspu3auns, qudpakuus, UHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacHpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpIl yroj IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. Ler.

ColOuparomue U pacceuBaromide JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosiHue U ONTHUYEeCKash cuiaa TOHKOM JuH3bL [locTpoenune uzoOpakeHuil B
coOnparolmx U paccenBarolux JuH3ax. @opmyna TOHKOW JIMH3BI. YBEJIUYEHUE,
JIaBAEMOE JIMH30M1.

[Ipenenbl NpUMEHMMOCTHA F€OMETPUYECKOM ONTHKHU.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBuss HaOMOOEHUS MAKCUMYMOB M MHUHHMYMOB B HWHTEP(PEPEHLIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCHMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M MPAKTHYECKOE IPUMEHEHUE: OYKH, JYIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIpPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE CBETA.
OnTuueckue mpruOOpsI.

[TosnHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenue natepdepeHinu cBera.

Hab6mronenue nudpakxium ceera.

HabGmronenne nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Tony4yenue ciekTpa ¢ mOMOMIbI0 AUPPAKIUOHHON PEIETKH.

Habmronenue nosisipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3mepeHune rnokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeUAIBHON TEOPHUH OTHOCHUTEILHOCTH

['paHnubl NPUMEHUMOCTHM  KJIACCMYECKOW  MexaHuku.  [locrymnarsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpallCHHE
JUTAHBL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPruel U UMITYJIbCOM PEIATUBUCTCKON YaCTULIbl. DHEPTUS
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmot K6aHM 00U ONMUKU



®otonbl. opmyna [lnanka cBsi3u sHEPruu GOTOHA C €r0 YaCTOTON. DHEPTUs
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DiHmTeitHa st hoTodadpdexra. «KpacHas rpaHunar»

dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue yCTpONCTBa U MPAKTHUYECKOE NpUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (POTOdPdeKTa.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[Imanerapnas mogmens aroma. lloctynater bopa. U3nydyenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHHM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToOMa BOAOPO/IA.

BosHoBkIE cBOlicTBa yactull. Bonnsl ne bpoinsa. KopryckynsipHO-BOJIHOBOM
Ty aiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHndeckue yCTPOMCTBA M MPAKTUYECKOE NIPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.

Habmoienue nuHeRvaThIX CIEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoakTuBHOCTH.  OmbiThl  Pesepdopna  mo  ompeneneHuro  cocraBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
Biusitnue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE NPOTOHA M HeWTpoHa. HyknoHHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otomnsl.



Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siipe. S aepubie cuibl. JledekT macco spa.

SAnepHble peakuuu. JleneHue u CUHTES saEp.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanbHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHU4ecKue yCTpOMCTBAa U MPAKTUYECKOE NIPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Pazgen 8. JjieMeHTBI ACTPOHOMUH M aCTPOPUZUKHU

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

Bun 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKECHUE.

CosiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3L.
3BE311bI, X OCHOBHBIC XapakKTEPUCTUKHU. JlmarpamMma «CHEKTpaJbHBIA KJIacC —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCJEIOBATEILHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TVIABHOM MOCJEI0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHE
3BE31. COBpEeMEHHbIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonru CoJIHIA U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ia. Paz0beranue raimakTuk.
Teopus bonsioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macurabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0ieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIbIOTEPHBIX
MIPUJIOKEHUH JJIsI OTIpeIeNIeHUs] TIOJIOKEHNSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIlaTy: OCHOBHBIE CO3Be3/11si CEeBEpHOIro MOJIYLIAPUS U IPKUE 3BE3/bI.

HabGnronenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.



O6o0maroniee NOBTOPEeHUE

Ponp ¢u3uku ©uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COIMAJIBHON M ATHYECKOM chepax MesTeTbHOCTH YEIOBEKa, POJIb U MECTO (DU3HKHU
1 aCTPOHOMHUHU B COBPEMEHHON HAyYHOH KapTHUHE MHPA, POJb PU3NUECKON TeOpUn
B (opMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTHHE MHpa, MECTO
bU3NYeCcKO KapTHUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISETCS C
YYETOM COAECPKATEIBHBIX MEXKIIPEAMETHBIX CBA3€M C KypcamMHh MATEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (DaKT, rurore3a, (u3nueckas BeIMYMHA, 3aKOH,
TeOopusi, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEb, H3MEPCHHE.

Mamemamuxa: peUIeHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPBI M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK IOJ00MS TPEYTrOJbHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
pajyaiuy Ha )KMBbIE OPraHU3MBbl.

Xumus: CTpOCHUE aTOMOB ¥ MOJICKYJI, KPUCTAINIMYECKAsA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa3oBaHUA KPUCTALINYSCKOM PEIIETKHA, CHEKTPaJIbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHHIA.

Texnonocusa: JnVMHWUW DJEKTpOIlEpeaay, TEHEpaTop IEPEMEHHOIO0 TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs TI€Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAs OITHKA,
coJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI I1O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (6a30BbIi YPOBEHB) JOJDKHO OOECIEYUTH TOCTHKCHHE CIICAYFOIIHX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pE3yNbTAaThl OCBOCHUS YU€OHOTro npeaMera «Pu3nKa» T0TKHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUXCA PYKOBOJACTBOBATHCS
chOopMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMNbBITA JEITEIBHOCTH B MPOILIECCE Pealu3ali OCHOBHBIX HAIPaBICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYaIOIIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKUX TyMaHUCTUUECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYHKO JIESTEIIBHOCTH B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpTraHu3alIiy;

YMEHHUE B3aUMOJEHCTBOBATH C COUAIIBHBIMUA HHCTUTYTAMHU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:



ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;

5) Tpy10BOTr0 BOCIIMTAHUSL:

MHTEpPEC K pa3IMuHbIM cdepam npodecCuoHaNbHOU JEATETbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKONW KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE ICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa [EATEIIBHOCTH SKOJOTMYECKONW HAIpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

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

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, T'OTOBHOCTH B IIPOLECCE
u3ydeHus: (QU3MKA ~ OCYWIECTBISATH  HPOEKTHYHD M HUCCIEAOBATENIbCKYIO
JEATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble Jiornyeckue AeMCTBUA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OmnpeAesaTh ILEeIu ACATCIBHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHKCHUS,
BBISIBJIATH  3aKOHOMEPHOCTH W TPOTHBOPEYMS B  pacCMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHajIu3a UMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATEIbHOCTH;
KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBUAX  PEAJIbHOIO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOCHCTBHUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS.



BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOAaMHU
buznueckoil HayKu;

BJIa/I€Th HAaBBIKAMHU Y4eOHO-HCCIEA0BATENbCKON U MPOSKTHOU ACSTEIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METOJIOB MIO3HAHUS;

BJIAQJIeTh BHUAAMU JEATEIBHOCTH 10 TMOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEpHpEeTalud, MNpeoOpa3oBaHUI0O M MPUMEHEHHUIO B PA3JIMYHBIX y4eOHBIX
CUTYallMsIX, B TOM YUCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (HU3HUKY;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHTHI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DUBHUKHY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (U3MKe B MPAKTUYECKYIO OOJIACTh
KHU3HECITSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEAJIaraTb OPUTHHAIbHBIE OAXO0/AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIa/ICTh HABBIKAMH TMOJIy4eHHUs WHPOpPMAIUN (PU3UIECKOTO CONEpKaHUsS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH TOWCK, aHaJM3,
CHUCTEMAaTH3allMI0 ¥ HWHTEPIPETalni0 MHPOPMAIMU pPa3IMYHBIX BHIOB U (Popm
IpECTaBICHNUS;

OLIEHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a1a4 ¢ COOMIOJIcHHEM TpeOOBaHUN OPrOHOMHMKH, TEXHHUKH OC30IaCHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax c
yu€TOM Ha3zHaYeHHsI HTHPOPMAIUH U LEJIEBOU ayAUTOPHUHU, BHIOHPAsi ONTUMATIbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



OCYIIECTBISATh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOHU
NEeSATEIbHOCTH;

pacmo3HaBaTh TMPEANOCBUIKA  KOH(MIWUKTHBIX CUTyallMd W CMATYaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3PEHHUS C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEHUCTBUM C y4y€ToM OoOIuX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 YjI€HA KOJUIEKTHUBA,;

OpUHUMATh I[€JIM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpeneniarTh pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO y4YaCTHHKAa KOMaH[bl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJEU C TMO3UIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYUMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE ITOBEIAEHUE B PA3JIMYHBIX
CUTYaIUsX, TPOSIBISATh TBOPUYECTBO U BOOOpakKeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISTh IUIAH PEIICHHS] PACUETHBIX M KaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MTPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISAM;



BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedieKCHMH  KaK  OCO3HAHMS
COBEpIIIAGMBIX JIEUCTBHA ¥ MBICTUTEIBHBIX TIPOIECCOB, WX pE3YyJIbTATOB U
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHI)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATh Ce0s1, MIOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeATETLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mpornecce qocTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPAMMBI
no (¢u3MKe IS YPOBHS CpPEIHEro oOIero oO0pa3oBaHMs Yy OOydYaroUIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPE IO Iar aFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUMH, BKIIOYAIOIICH CTpEMJICHUE K JIOCTH)KCHUIO 1€ U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.

NPEIMETHBIE PE3YJIBTATbBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXaTb CPOPMUPOBAHHOCTD Y O0YUYAIOUIUXCS YMEHHM:
JEMOHCTPUPOBATh Ha MPUMEPAX POJib U MeCTO (U3UKK B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;



YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJENCH:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOIOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEeLICHUU PU3NIECKUX 3a/1aY;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSCHITh UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KHUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
ANEKTPOJMHAMUKH:  pPaBHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJIMHEWHOE
JBUKEHHE, CBOOOJHOE TMaJeHUE TeJ, ABW)KEHHE 110 OKPY)KHOCTH, HHEpLus,
B3auMoJeicTBre Tel, AU y3usi, OpOyHOBCKOE JBUKEHHUE, CTPOCHUE JKUIKOCTEN
U TBEPJBIX TeJN, U3MEHEHNE 00BbEMA Tell IPU HArpeBaHUU (OXJIAKIECHUH ), TEIIOBOE
paBHOBECHE, UCIApPEHHE, KOHJEHCALMs, IJIABJIEHUE, KPUCTAUIM3AlMs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, NOBBIIICHHE JABJICHHS T'a3a [IPU €ro HarpeBaHUU B 3aKPHITOM
COCyZE€, CBSI3b MEXKIYy IlapaMeTpaMu COCTOSIHHMS Ta3a B HM30IIPOLECcCaXx,
AIIEKTPU3aLUs TEJ, B3AUMOJECHCTBUE 3aps/I0B;

OMKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (PU3MUECKUE BEITUUYMHBI:
KOOpAMHATA, IyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
UMITYJIbC TeJla, KUHETHYECKasi YHEpPrus, MOTEHIUANIbHAs SHEPTusi, MEeXaHU4ecKas
paboTa, MexaHMUYecKas MOIIHOCTb, MpPHU ONMCAHWU HPABUIBHO TPAKTOBATH
(Gu3NYECKUi CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOLIME AHHYIO (U3UYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU;

ONMCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIJIOBBIE SBIICHMS,
UCHONB3Ys (PU3MUECKHE BEJIMYMHBI: JaBJICHHE ra3a, TeMmIeparypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTUYECKOr0 IBHKEHHS MOJIEKYJI, CPEIHEKBaApaTHUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMONE3HOTO JAEWCTBUS TEIUIOBOTO JBUTaTessl; MIpH ONUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAUYEeHHUS U EIUHUIBL, HAXOAUTh (POPMYJbI, CBS3BIBAIOIIME JIAHHYIO
(bU3MYECKYIO BEIMYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
ABJIEHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIIEKTPUYECKOE T0JI€, HAPSHKEHHOCTD IMOJIS, MOTEHUNAJ, pa3HOCTh MOTEHLINAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JAHHYI0 (U3UYECKYIO BEJIMUYHMHY C APYTUMH BEIMUYUHAMY;

aHaJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJICHUS, UCIOIB3YS (PU3MUECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DSHEpPrUHM, 3aKOH COXPAHEHUs HMILYJIbCa,
IPUHIUI CYNEPHIO3ULIMHA CHWJI, IPUHLUUI DPABHONPABUS HHEPLUHUAIBHBIX CUCTEM



OTCUY€Ta, MOJIEKYJISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMXEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pasinyarh CIOBECHYIO
GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPUHIUIBI JCHCTBUS  MAaIllUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEMJIOKEHHOT0 O0OpYyIOBaHUS, MPOBOAUTH OIBIT U
(GbopMyIIMpOBaTh BHIBOJIBI;

OCYUIECTBJISATh NPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEIWYUMHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUH, NPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(GuKCUpOBaTh pe3yNbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3UUYECKUX BEJIMYMH B
BU/JIEe TaOJIUILI U TPpapUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUHM HCCIIEOBAaHUMN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aJaun
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOoOXoauMble Jisi €€ pellleHUs, TPOBOAUTh PacyE€Thl U OLIEHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

peaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIC
WH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSIPHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAILIUIO;



MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0 MHUpPA, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTarhb B TpYIIE C BBHINOJHEHUEM pPa3UYHBIX COLMAJBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JECATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM TPOOIIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU W
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEeH:
TOYEYHBIN AJIEKTPUYECKUU 3apsifl, JIyd CBETA, TOYCYHBIA UCTOUYHUK CBETA, SIAECpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOrO sJpa MpU pPEUlICHUU (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (puU3MUECKHUe SBICHUS (TPOIECChI) U OOBIICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DIIEKTPUUYECKAsS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE ICHUCTBUS TOKA, B3aUMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHUTHas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTPAHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W TOJNSpU3alUs CBETa, JUCIEPCHs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), CBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JUHEWYAaTOr0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJMMOCTh  Pa3IMYHBIX  Cped) U

QJICKTPOMArduTHBIC SABJICHUSA (Hpoueccm), HCIIOJIb3Yys (PHBH‘ICCKI/IG BCINYHUHBI:
SHCKTPI/I‘ICCKI/Iﬁ 3apsdaa, Chjla TOKa, JJICKTPHUYCCKOC HAIIPSKCHHEC, JSJICKTPUUYCCKOC
COIIPOTUBJICHUC, PA3HOCTb IMOTCHOMUAJIOB, JJICKTPOABMIKYIIAsl CHUJIA, pa60Ta TOKa,
HHAYKOWA MAardvuTHOIrO II0JIs1, CHJIA AMnepa, CHJIa HopeHua, HHAYKTUBHOCTDb
KaTyIIKHU, DHCPIUA IJICKTPUYCCKOIO WM MArHUTHOI'O noneﬁ, NnepuoJg M 4YacToTa
KoJicOaHU B KOJeOaTCIHHOM KOHTYpPEC, 3apidd M CHJIa TOKa B IIPpOHCCCe



TapMOHMYECKHUX JJIEKTPOMATrHUTHBIX KoJieOaHWi, (OKYCHOE pAacCTOSHHE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUM MPABUIBLHO TPAKTOBATH (PU3UUECKHUIA
CMBIC]I HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYEHHs M €JAMHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOLECCHl, HCIOIb3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAU€HUs M EAUHUIIBI, YKa3blBaTb (POPMYJIBL,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATh 3HAUCHHE (PU3NYECKON BETUUNHBL

aHaJIM3UPOBaTh (PU3NUECKHUE MPOLIECCHl U SIBICHMSI, UCHOJB3YS (U3UUYECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapajlIeIbHOIO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHMS DHEPrUM, 3aKOH COXPAHECHMSI UMITYJIbCA, 3aKOH COXPaHEHUS
IIEKTPUYECKOTr0 3apsA]ia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

OINPENENIATh HAIIPaBJICHUE BEKTOPA MHAYKIMYA MAarHAUTHOTO I10JIS1 TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuisl Jlopenua;

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

BBIMIOJHATh HKCHEPUMEHTHl 10 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHUM: IMPU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILIECTBIISAThH NMPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HW3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
OpSIMBIX  M3MEPEHMI: MpPU OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHpPOBAThH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (M3MYECKUX BEJIMYUH B BHJE TaONIHUIl U
rpaduKoB, enaTh BEIBOBI [0 PE3yJIbTaTaM UCCIIEIOBAHMS;



co0oaTh mpaBuia 0€30MacHOTO Tpy/Ja MPH MPOBEICHUH HCCIIEOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JEATEIbHOCTH C MCHOJB30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIA0OPATOPHOIO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (hPHU3UUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3UUECKYI0O MOJEIb, BBIICIATh (PU3NUECKHE BETUYHHBI U (POPMYJIBI,
HEeoOXoauMble Jisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYMHBI,

pelIaTh Ka4eCTBEHHBIC 3a/1a4M: BBICTPAUBATh JIOTHYECKU HEIIPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHM C ONOPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyecKue sBICHUS,

UCIONB30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YUYEOHOW U Hay4YHO-TIOMYJIAPHON MH(POPMALIMH, MOJTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOIYyYaEMYI0 HH(OpMaLuIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

NPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B pPA3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM 3KOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaThb B TIpymme C BBHINOJIHEHUEM pPA3JIMYHBIX COLUANBHBIX pOJeil,
IUIAHUPOBaTh PabOTy TPYyNNbl, PaLMOHAIBHO PpACHpPEleisTh O0OS3aHHOCTH U
IJJAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/ P Konrpouabnsie IIpakrnyeckue (up )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bubnunoreka LIOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bubnuoreka [{OK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHOBBI MOJIEKYJIIPHO-KMHETUUECKOU bubnmnorexa [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
32 OCHOBBI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELIECTBA. 5 bubmuorexa [IOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24



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

Paznen 4. JIEKTPOANHAMUKA

bubnmmoreka [IOK
41 MEKTPOCTATHIA 10 ! https://m.eds00.ru/7f41bf72
IToctosiHHBIN BneKTpUYECKUA TOK. TOKH B bubnnoreka [JOK
4.2 12 1
pa3IMYHBIX cpelax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 3
11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIe
Ne n/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMpPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJAUNHAMUKA
11 MarnutHoe  mosie.  DJIeKTpOMarHUTHas 11 1 3 bubnuotexa [JOK
' WHTYKITAS https://m.edso00.ru/7f41c97c
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
51 MexaHnueckue W 3JEKTPOMArHUTHbBIE 9 1 bubnunoreka [JOK
' KosieGaHus https://m.edsoo.ru/7f41c97c
99 MexaHnueckue U DJIEKTPOMAarHUTHbBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 o 10 3
fra https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pasnea 3. OCHOBBI CIIEIIUMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CIICIUATbHOU TEOpUHU 4 1 bubmuorexa [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [IOK
4.1 DIJIEeMEHTHI KBAHTOBOW OITHKHU 6 httos://m.edsoo.ru/7fA1c97c
bubmuorexa [JOK
42 Crpoetne atoma 4 https://m.edso0o.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOC 51p0 > https://m.edso00.ru/7f41c97c
Htoro no paznemny 15
Pa3znen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPO®PU3UKHU
bubmuorexa [JOK
1 7 1
5 ONEeMEeHTBI aCTPOHOMUU U acTPOPU3UKU httos://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6mmorexa [IOK
A1 4
y Otobuaiouee noTopetie https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoka Konrposbusie IIpakrunyeckue A op
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
duska — Hayka O IPHUPOJE.

1 Hayunsie MeT}(,)K bl H(E)SHI;HIIL/I;I 1 bubmorexa [IOK

i A https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Poms wu MECTO ¢uszukn B

5 dbopMupoBaHUH COBPEMEHHOM 1 bubmmoreka [JOK
Hay4HOU KapTUHBI MHUpA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEITBHOCTH JIIOIeH
MexaHndeckoe JBMKCHUE.

3 OTHOCHTETHLHOCTD MEXaHUYECKOTO 1 bubmmoreka IIOK
neuxkenus. llepemenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMepHOE IpsIMOJIMHEHOE 1 bubmuoreka [IOK
JIBHKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE  TNIpsIMOJIMHENHHOE 1 bubmuoteka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBobOomHOoe  mameHuWe.  YCKOpPEHHE 1 but6mmoreka [IOK
CBOOOIHOTO MaAECHUS https://m.edsoo.ru/ff0c39cc
Kpuonunerinoe NIBIDKEHUE.

7 JBrm>keHne MaTepuaibHOM TOYKH 10 1 brbmmorexa [TOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTensHOCTH ['anmunes. 1 bu6nunorexa LIOK



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

HNuepuuanbHble  CHCTEMBI  OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca  tena. Cuna.  Ilpunnun

bub6nmoreka [IOK

9 Cymneprno3unuu cuwi. Bropoil 3akoH
yHep 5 Ii https://m.edsoo.ru/ffOc3be8
HproTona st MmarepuanbHOM TOUKH
Tperuit  3akon  Hsprlorona — s bubnmnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHOro TsAroteHus. Cuna

11 TSKECTH [TepBas KOCMUYEcKast bubmorexa LIOK

’ p https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduumuent tpenus.

13 Cuia Czn OTI/IBJICH(IE(}I) pu BI/IZ(GHI/II/I bubmorexa HOK

P Py A https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTtynmarenpHOE€ ¥ BpallaTENbHOE

14 JBUKEHHE aOCONIOTHO TBEPAOTO Tena. bubnnorexa [JOK
MowmenTt cuinbl. [lnedo cunbl. YenoBus https://m.edsoo.ru/ffOc41a6
paBHOBeCHs TBEPAOTO Tena
NMiynsc ~ MaTepUallbHOW  TOYKH,

15 CHCTEMBI MaTepUAIBHBIX  TOYEK. bubnuoreka [IOK
Nmnynec cuibl. 3aKOH COXPaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBU)KEHHE
PaGora u MOIIHOCTb CUJIBL.

16 Kunernueckas sHeprus MaTepruaibHOW bu6muoreka [JOK
Touku. TeopeMa 00 W3MEHEHHH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [TorenunanbHast SHEprusl. bu6muoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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https://m.edsoo.ru/ff0c4502

[lorenuumanpHass  SHEprust  ymnpyro
nehopMUpPOBaHHOM HPYKHUHBI.
[TorenuunanbHast SHEprust Tesia BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

20

IloTeHIManbHBIE M HENOTCHIMAILHBIC
CUJIBI. Cssi3p paboThI
HENOTEHIIMAJIBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKOW DPHEPTUU CUCTEMBI TEI.
3aKOH COXpaHEHHUS MEXaHUYECKOH
SHEPIruu

JlabopaTopHas pabora
«HccnenoBanue cBs3u pabOTHI CHIIBI C
U3MCHCHHEM MEXaHHYECKOW HSHEPrUU
TeJa HAa  TpPUMEPe  PaCTKCHUs
PE3UHOBOTO KI'yTa

KonTtponbHass  pabora mo  Teme

«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-
KMHETUYECKON Teopuu. bpoyHOBCKoOE
neuxenue. udpoysus

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapakrep JIBUOKEHUS u
B3aMOJICUCTBUSI YaCcTUI[ BeEIIECTBA.
Mopgenu cTpoeHUs ra3oB, >KUIKOCTEH
Y TBEPIBIX TEN

Macca MOJIEKYII. Konnuectso
BemlecTBa. [locrosuHas ABoraapo

TennoBoe paBHOBecue. Temmeparypa
u e€ usMmepenue. lllkama temmeparyp



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

Ienscus

Uneansuerii raz3 8 MKT. OcHoBHOE

bu6nmorexa [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomioTHasi TeMIleparypa Kak Mmepa
26 CpelHE  KUHETHMYECKOM  SHEpruu bubmmoreka [JOK
JIBW)KEHUS ~ MOJIEKYJ.  YpaBHEHUE https://m.edsoo.ru/ff0c511e
MeunneneeBa-Kianeiipona
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlabGopaTopHas pabora
28 «HccnenoBanre 3aBUCUMOCTH MEXKITY
napameTpamMu COCTOSIHHS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B UI€AIbHOM Ta3€ U HX bu6nmorexa LIOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
Buyrpennsis SHEPrus
TEPMOJUHAMUYECKOM  CHUCTEMBl U
30 crocoObl €€ m3MeHeHus. KoandecTo bubmuoreka [IOK
TEIIOThl u  pabota. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUsi OJIHOATOMHOTO UJCAIBHOTO
rasa
bu6nmorexa LIOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenbHast TEMIOEMKOCTh BEIECTBA.
32 Konunuectso TEIUIOTHI npu brbmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 IIepBblil 3aKOH TEPMOJUHAMUKU U €TI0 bu6muoreka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 Heobpartumocts MPOIIECCOB B bubnuotexa [JOK



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

IIPUPOLE. Bropoit 3aKOH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

IIpunnun peiicteus u KIIJ[ TennoBoi

bubnmmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKOJOrn4ecKue poOIeMbI
TETUIO3HEPTETHKH
38 Ob6o6maromuit ypok «MoJekyispHas bubnuorexa [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
Koutponbnas  pabora mo  Teme
39 «Monekynsipuas ¢usuka. OCHOBBI bubmorexa LIOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpazoBanue U KOHJEHCAIUS. Bbu6motreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AGcomoTHas U OTHOCHTEJIbHAs
41 BJIAJXHOCTh BO3Ayxa. HacelmeHHbIi brbmmorexa [TOK
AYXA: - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammueckue u
42 amopQHbIe Tena. AHnzorponus bubmuoreka [IOK
CBOWCTB KPHCTAJUIOB. Kunkue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbBIE MaTepHAITBI
[TnaBnenue u KpHUCTAITU3aIHSI.
43 VnenbHas TermOTap HHaBHeEI/IH brbsmorexa [TOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
but6mmoreka [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edso0.ru/ff0c6820
45 OnekTpu3anusi Tell. DJIEKTPUUYECKUM bubnuotexa [JOK

3apsna. I[Ba BUJa OJCKTPUUYCCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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3apsiI0B

[TpoBoiHUKH, JTUDJICKTPUKH u
46 [IOJIYIIPOBOJIHUKHU. 3aKOH COXPaHEHUS bubmmorexa LIOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUIECKOTO 3apsa
B3aumoneiictBue  3apsAnoB.  3aKOH
47 Kynona. ToueuHBIH DIEKTPUUYECKUI bubmmorexa LIOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hampsox€aHocTh AEKTPUIECKOTO
48 TOJISI. [TpuHIum CYIIEpIO3ULINH bubmmoreka [JOK
AIEKTPUYECKUX ToJjei. JIuaumn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTHU
PaGora cua  3MEKTPOCTATHYECKOTO
49 IOJIS ITorenuman Pasnocts bubmorexa LIOK
) HHaL. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
IIpoBOAHUKM W  IUDIIEKTPUKA B
50 anpeKT OCTaTHYECKOM ’ oJIe bubmorexa LIOK
P ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6nmorexa LIOK
51 DaexTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TIJIOCKOTO
52 KOHJIEHCATOpa. DHEPTrus 3apsHKEHHOTO bubnuorexa LIOK
g pa- p P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGoparopHast pabota "M3mepeHue
ANEKTPOEMKOCTH KOHJIeHcaTopa '
[IpuHiMn peWcTBUs M TPUMEHEHUE
54 KOHJICHCATOPOB, KOMTUPOBAJILHOTO

ammapara,  CTpyHHOro  NpHUHTEpa.
DneKTpocTaTHIecKast 3aluUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUYECKUH TOK, YCJIOBHUSA €ro
cymiectBoBaHusA. [lOCTOAHHBIN  TOK.
Cuna TOKA. Hanpsokenue.
ComnpotuBnenue. 3akon Owma g
ydacTKa LHenu

56

[TocrnenoBarenbHOe,  MapaieIbHOE,
CMEIIaHHOE COCIIUHCHUE
npoBoaHHUKOB. JlaboparopHas pabota
«M3y4yeHne CMEIIaHHOTO COCIUHECHUS
PE3UCTOPOBY

bubnuoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

Pabota W MOIIHOCTH AJIEKTPHUECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon Oma Jisi TOJTHOU (3aMKHYTO)
anekTpudeckon — menu.  Koportkoe
3ambikaHue. JlaGoparopHas paboTa
«M3mepenne DJIC ucTouHMKa TOKa U
€r0 BHYTPEHHETO COITPOTHBIICHUS

DNEeKTpOHHasi MPOBOJUMOCTh TBEPJBIX
METAJLJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJJIOB oT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

ONEeKTpUYECKMH TOK B  BaKyyMe.
CBolicTBa 3J€KTPOHHBIX IYYKOB

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

bubnuoreka [{OK
https://m.edsoo.ru/ffOc7ae0

61

[TorynpoBOIHUKH, UX COOCTBEHHas U
IIpUMecHasl MpoBOAUMOCTb. CBoMCTBa
p—~n-niepexona. [lomynpoBoIHUKOBEIE
npudopbI

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae



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

ONEeKTpUYeCKUi TOK B pacTBOpax u

pacrmiaBax JNIEKTPOJIUTOB. Bu6muoteka [JOK

62 1
DIIEKTPOIUTHYECKAS JYCCOLMAIIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
ONeKTpUYeckuii  TOK B Trazax.

63 CaMocTosTeTbHBIN u 1 bubnuorexa [IOK
HECaMOCTOSTENbHBIN pa3psan. MonHus. https://m.edsoo.ru/ffOc84ae
[Tnazma
DneKTpUYecKue npuOopbI u

64 yCTpocTBAa U UX  IPAKTUYECKOE 1 Bbu6moteka [JOK
npumeHenue.  IIpaBuna  TexHukwu https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6oO0maromuii YpOK 1 bubmuoreka [IOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonrponsHas  paGora 1o  Teme

66 «OJIEKTPOCTATHKA. ITocTosiHHBIM 1 bubmuoteka [IOK
JJIEKTPUYECKUNA  TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepBHBII  ypOK. KonTponbHas 1 bubmmnoreka HOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O000maOMIMi ypok 1 bubnuoreka [IOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME



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

KoJsun4yecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara undgposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[TocTrosiHHbIE MarHMuThI u ux
1 B3auMojeiictBue. MaruutHoe nosne. Bekrop 1 bubnuorexa [JOK
MAarHuTHOM MHIAYKUMU. JIMHUM MarHuTHON https://m.edsoo.ru/ff0c9778
UHIYKIUH
MarnutHOoe TOJie TPOBOJHUKA C TOKOM.
2 OmbIT Opcrena BzaumoneiictBue 1 bubmmorexa LIOK
p ) https://m.edsoo.ru/ff0c98fe
MIPOBOJHHUKOB C TOKOM
3 JlabGopaTopHas pabora «3yuenue 1 1 bubnuorexa [JOK
MAarHUTHOTO TTOJISI KATYIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
[elficTBe MarHUTHOTO TOJS Ha MPOBOJHUK
4 ¢ TokoM. Cumia Awmmepa. JlaGoparopHas 1 1 bubnmnoreka [JOK
paborta «HccnenoBanue JIEUCTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»
[evicrBue MarsuTHOTO 10JIS Ha
5 IBIDKYIIVIOCS 3apshKeHHYI0 dactuny. Cuia 1 bubmorexa LIOK
Iy P Y Y https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cuisl Jlopenia
OnekTpoMarHuTHass  uHAykousa.  [loTok
5 BEKTOpa MarHuTHOW uHAyknuu. JJC 1
WHIYKIUWA.  3aKOH  3JIEKTPOMAarHUTHOM
unaykuuu Papanes
7 Jlabopatopnast  pabora  «MccmemoBanue 1 1 bubnmuorexa [JOK

SABJICHUSA 3JICKTpOMaFHPITHOI>'I HUHAYKOUN

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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https://m.edsoo.ru/ff0ca150

10

NHayKTUBHOCTh. SIBIEHHE CaMOMHIYKLHUU.
OJIC caMOMHIYKIIMU. DHEPrus MarHUTHOTO
MOJISL KaTYIIKU C TOKOM. DJIEKTPOMarHUTHOE
nosne

Texnuueckue YCTPOMCTBA u ux
IIPUMECHEHHE: IIOCTOSIHHBIE MarHuThbI,
JJIEKTPOMAarHUThI, AJIEKTPOJIBUIaTElIb,
YCKOPUTENH 2JIEMEHTapHBIX YacTHlLL,
MHAYKIIMOHHAs 11eYb

O6o6maromuii  ypok «MarHutHoe IoJie.
DJIEKTPOMArHUTHAS HHYKIIUS

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

15

KontponbHas pabora nmo teme «MarHutHoe
noJie. DIIEKTPOMarHUTHAsI MHIYKIUS)

CBoOonHBIE  MEXaHMYeCKHE  KoJeOaHHUS.
['apmonnueckue konebaHus. YpaBHEHHE
rapMoHnueckux kosieOanuii. IIpeBparenue
SHEPTUU

Jlaboparopnass  pabora  «lccnemoBaHue
3aBUCHUMOCTH TEpHOJa MajblX KoJeOaHun
rpy3a Ha HUTH OT JUIMHBI HUTH M MAacchl
rpy3a»

KoneOarenbHbIil  KOHTYP. CBobosiHbIE
3JIEKTPOMarHUTHbIE KoJIe0aHUs B
UleaTbHOM  KOJIeOAaTeJIbHOM  KOHTYpe.
AHasoruss  MeXJAy  MEXaHWYeCKUMU H
AJIEKTPOMArHUTHBIMH KOJIEOaHHSIMA

®opmyna TomcoHa. 3akOH COXpaHEHHS
PHEPrUM B HJCAIHHOM KoJeOaTelTbHOM

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcaf06

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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https://m.edsoo.ru/ff0cb9c4

KOHTYpEe

IIpencrasienue 0 3aTyXaromux
KOJIEOAHUSIX. BLIHy)KI[eHHBIe MECXaHHUYCCKHUEC

bu6mmoreka [IOK

16 konebanusi.  Pe3onanc.  BrelHyXIeHHBIC https://m.edsoo.ru/ffOcbb86
AIIEKTPOMAarHUTHbIE KOJIEOaHHS
[lepemenHbI TOK. CunycouganbHbIN
17 IIEPEMEHHBIN TOK. MOIIHOCTh NTEPEMEHHOTO bubnuoreka [IOK
TOKa. AMIUIMTYJHOE U  JeHcTByrolIEe https://m.edsoo.ru/ff0cbd34
3HAUEHUE CUJIbI TOKA U HAIIPSHKEHUSI
18 Tpancdopmarop. IIpousBoacrso, mepenaya
U NOTpebIeHUE IIEKTPUUYECKON SHEPTUU
YCTpolcTBO M MpPaKTHUECKOE IMPUMEHEHHE
19 3JIEKTPUYECKOTO 3BOHKA, reLeparopa bubnorexa LIOK
. https://m.edsoo.ru/ff0cc324
HEPEMEHHOT0 TOKa, TMHUH 3JIeKTponepead
OKOJIOTUYECKHE PUCKH HPHU IPOU3BOJICTBE
20 AIIEKTPOIHEPTruu. KynbTypa HCIONB30BaHUS
JIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HU
Mexanuueckue BOJIHBI, YCIIOBUS
91 pacnpoctpanenus.  Ilepuon.  CkopocTb bubnuoreka [IOK
pacnpocTpaHeHusT W JUIMHA  BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunsie 1 MPOIOIbHBIE BOJIHBI
99 3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa. bubnmnoreka [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 ONEKTPOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnnorexka [JOK
ckopocTsb. [IIkana 3J1eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/ffOccfe0
24 [MpuHIMIBI  pafMOCBSI3M W TEJICBHUICHHS.

PazButue cpencts cBszu. Papnonokarms



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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Kontponbnast pabora «Komebanus u

bubmunorexa [JOK

25
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMOnMHENHOE pacIpOCTPAaHEHHUE CBETA B
26 ozf’Ho OIIHON C e):[pe 'Il)“oqg)mmﬁ HCTOYHHUK buGnnorexa LIOK
P pee: https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTpaxkeHHEe CBETa. 3aKOHbl OTPAKECHUS
27 ceera. IlocTpoenue  m300pakeHW B bubmmorexa [IOK
' P P https://m.edsoo.ru/ffOcd4e0
TUTOCKOM 3€pKalie
[Tpenomnenue cpera. IlomHoe BHyTpeHHee
28 orpakenue. IlpenenbHbIi 0]l TIOJTHOTO bubmmorexa [IOK
P + DA yr https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKeHUs
29 JlaGopaTopHas pabota «3mepenue bubnuorexa [JOK
MoKa3aTesisi MPeJIOMJICHUS CTEKIIa) https://m.edsoo.ru/ff0cd67a
JIunzel. Iloctpoenue n3obpaxkeHuil B JIMH3E.
30 ®dopmyna TOHKOW JMH3BL. YBEIUYCHUC bubmmorexa [TOK
MY ' https://m.edsoo.ru/ffOcddle
JTUH3BI
31 Jlaboparopunass  pabora  «lccnemoBaHue
CBOMCTB M300pa)KeHUH B JIMH3AX»
Hucnepcus cBeta. CnoxxHbII cocTaB 0enoro
32 ceera. llger. JlabGopatopHas  pabora
«Halnronenue qucrnepcuu cBeTay
33 Untepdepennus certa. dudpakmus cpera. bubnnorexka [JOK
JudpakumonHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonnepeunocTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonsipusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTtudeckre mTpUOOPHI W YCTPOWCTBA U

YCJI0BUSA UX 0e30I1acHOro MNPUMCHCHUA
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FpaHI/II_[BI IIPUMECHUMOCTH KJIaCCHYECKOM

bubmuorexa [JOK

36 MEXaHUKH. [TocTynarsl CHeIHalIbHON
o t https://m.eds00.ru/ffOcf862
TEOPUU OTHOCUTEIHLHOCTHU

37 OTHOCUTENBHOCTD O/IHOBPEMEHHOCTH. bubnmoreka [JOK
3ameJieHHe BpEMEHH U COKpAIICHUE JJIUHbI https://m.edsoo.ru/ffOcfa42
OHepruss ©W  UMOYIbC  PEIATUBUCTCKOMN

38 gactunbl. CBsA3b MacChl C DJHEPrHCH U bubmmorexa [IOK

HEl P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHS ITOKOS

39 Kontponbnaast pabora «Ontuka. OCHOBBI bubnnoreka [JOK
CIielIMaIbHON TEOPUU OTHOCUTEILHOCTH) https://m.edsoo.ru/ffOcf6f0

40 ®oronsl. Popmyna Ilnanka. Dueprus u bubnnorexa [JOK
UMIyIasC GOTOHA https://m.edsoo.ru/ffOcfel6

41 OtkpeiTie U wuccienoBanue ¢Goroddpdekra. bubnmnoreka [JOK
Omnpitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3aKoHBI otodddexra. VYpaBHeHHe

42 OWHIITEWHA (bnsi (I()bo(zoa(b(bema <I<)K acHast bubmmorexa LIOK

g P https://m.edsoo.ru/ff0d015e
rpanuna» Gorosddexra

43 Hasnenue cera. Omeitel I1. H. JleGenena. bubnuotexa [JOK
XuMHUecKoe JIeUCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE

44 npuMeHeHue: (OTodJIEeMEHT, (POTOAATUHK,

COJIHEUHas OaTapest, CBETOINO/

45 Pemienne 3amau no Teme «DIJIEMEHTHI bubnmoreka [JOK
KBAHTOBOW ONTHKH https://m.edso0.ru/ff0d0302
Mogens aroma TomcoHa. OnbIThI

bu6mmoreka [IOK
46 Peseppopna mo paccesHUIO  O-YACTHILL.

HJIaHCTapHaSI MOACIb aToOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

bu6mmoreka [IOK

47 [Tocrynater bopa
4 P https://m.edsoo.ru/ff0d0afa
Wznyuenue u moriomieHue (GOTOHOB MpuU
48 e ey;oz[e aroMa C OIHOTO (E))BHSI 3HE FEI/I Bubmaorexa ITOK
p ~ yp p https://m.edsoo.ru/ff0dOafa
Ha pyroii. Buasl criektpos
BosiHoBBIE CBoOMcTBa uacTul. BosHbl 1€

49 Bbpoitns. KopnyckyinsipHO-BOJIHOBOM bubnnorexa [HJOK
nyanu3M. CIOHTaHHOE U BBIHYXKICHHOE https://m.edsoo.ru/ff0d0ca8
U3Iy4yeHue
OTkpbiTHE  paguOaKTUBHOCTU.  OMBITHI

50 Pesepdopna mo ompenencHmro  cocraBa bubmorexa LHOK

pbop P https://m.eds00.ru/ff0d0fd2
PaZMOaKTUBHOTO U3ITYYCHHUS
CgoiicTBa anb(da-, 6era-, raMMa-U3ITydeHHS.

51 BnusiHne paaiMOaKTUBHOCTHM HA  KUBBIE
OpTaHU3MBI
OTkppITHE TIPOTOHA M HEUTpoHA. M30TOmBI.

59 Anbda-pacnan. DIEeKTPOHHBIH u bubnuoreka [IOK
MTO3UTPOHHBIN Oera-pacmaj. l'amma- https://m.edsoo.ru/ff0d1162
U3JTy4YeHUE
DHeprus CBsI3U HYKJIOHOB B siape. SlnepHbie

53 peakiuu. SnepHwiii peakrop. I[IpoGnemsr, bubnmnorexa [JOK
MEPCIEKTUBBI,  DKOJIOTHYECKUE  ACTIEKTHI https://m.edsoo.ru/ff0d1356
AJIEPHOMN SHEPTETUKH
DneMeHTapHbIe YaCTHIIBL. OTtkpbiTHE
no3uTpoHa. Meronbl  HaOMIOACHUS U

bu6mmoreka [JOK
54 pPETUCTpallMd  JJIEMEHTApHBIX  YaCTHII.

Kpymibii CTOJI «DyHnameHTaabHbIe
B3aumoserictBus. EmguHCTBO  puznueckoit

https://m.edsoo.ru/ff0d0e38
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KapTUHBI MUpPa»

55

56

57

58

59

Bun 3Bé3mnoro Heba. Co3Bes3mus, sIpKue
3B63HBI, IIJIaHCThI, UX BHUJIWUMOC JIBHXCHHUC.
Conneynas cucrema

Comnnre. ConHeyHass akTUBHOCTE. MICTOUHHK
sHepruu CoJiHIIA U 3BE3NT

3BE3MbI, WX OCHOBHBIC XapaKTEPHUCTHKH.
3BE31bI IMIABHOM  MOCJIEA0BATEIHLHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMeHHbBIE
NPEACTABICHUSI O  TPOUCXOXKICHUU |
sposmrony CoHIIA U 3BE3 N

Mneunsiii  Ilytb — Hama ['anmakTuka.
[lonoxenne wu paBuwxenue ConHuoa B
lanaktuke. I'amaktuku. YEpHble ABIPHI B
A/ipax rajJakTUK

Bcenennas. Pa3beranue ranmaktuk. Teopus

Bosnbmioro B3peiBa. PenukToBOE M3IydEeHHE.
Meraranaktuka

60

61

Hepemennsie nmpobieMbl aCTpOHOMUU

KonTponbHas pabota «JIEMEHTBI
ACTPOHOMMH U acTPOPUIUKI»

62

O6oOmatomuii  ypok. Pomp ¢usuku wu
aCTpOHOMUU B 9KOHOMUYECKOM,
TEXHOJIOTUYECKOMH, COIMaJIbHOM u
TUYECKOH cdepax AesaTeIbHOCTH YeTOBEeKa

63

O6o06matomuii ypok. Pons u mecto pusukm
U aCTPOHOMHMHM B COBPEMEHHOW HAy4YHOU




KapTHUHE MHUpa

Ob6o6maromuii  ypok. Ponp  ¢usndeckoit

64 TEOpHH B (POPMHPOBAHUU MPEICTABICHUN O 1
¢u3uveckoil kKapTHHE MHUpa
O6oOmatomuii  ypok. Mecto ¢duzndeckoit
65 KapTUHBI MHpa B 00ILEM Psly COBPEMEHHBIX 1
€CTeCTBEHHO-HAYYHBIX IPEICTABICHUA O
npupoe
66 PesepBHbIil  ypok. MarauTtHoe — moJe. 1
ONeKTpOMarHUTHAas MHIYKLUS
67 PesepBubiii  ypok.  Onrtuka.  OcCHOBBI 1
CHeLHaNbHON TEOPUH OTHOCUTEIBHOCTU
Peszepnniit  ypox. KBantoBas  Qusmka. bubnuoreka [IOK
68 1
ONeMEeHTBl aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

KoMmnoHeHT coaep:xkaHusi NPOrpaMMbl BOCIHUTAHMSA MO0 Y4eOHOMY
npeametry «®U3UKA» cpeanee oodiiee oopaszopanue 10-11 kaaccwl Ha 2023-
2024 y4eOHbBIN roa

[leneBble OpPUEHTUPHI PE3YJIBTATOB BOCIUTAHUS HAa YPOBHE OCHOBHOTO
oO1ero oOpazoBaHusI.

['paxxgaHCKO-IaTPUOTUYECKOE BOCIIUTAHUE:

CO3HABaTh MPHUHAJICKHOCTh K CBOEMY Hapojay M K OOIIHOCTH TpakKIaH
Poccun, nposiBIISITH yBaKEHUE K CBOEMY U IPYTUM HapoaMm;

MOHMMATh CBOIO CONMPUYACTHOCTH K MPOILIOMY, HACTOAIIEMY W OyIyliemy
pomHOro Kpas, ceoer Ponunsl - Poccnn, Poccuiickoro rocynapcrsa.

JlyXOBHO-HPABCTBEHHOE BOCIUTAHUE:

CO3HaBAaTh IIEHHOCTh  K&XKJIOW  YEIIOBEUECKOW  JKU3HHM, MPU3HABATH
WHJMBUAYAJTBHOCTh U JIOCTOMHCTBO KaXJO0T0 YEJIOBEKA.

®duznueckoe BocnuTaHue, (GOPMHUPOBAHUE  KYJIbTYPHl  3J0POBBS U
HMOIMOHAIILHOTO 0JIArONONyYHS

OEepeKHO OTHOCUTHCA K (DU3UYECKOMY 30pOBbIO, COOJIIO/IaTh OCHOBHBIE
mpaBuia 3I0pOBOTO M 0€30macHoOro it ceOsl U Ipyrux Jrojiell oopasza *KU3HU, B
TOM 4YHcIie B UHOOPMAITMOHHON Cpejie;

BJIAJCTh OCHOBHBIMM HAaBbIKAMHM JIMYHOW U OOIIECTBEHHON T'MTHEHBI,
0e30macHOro MoBeIeHUsI B OBITY, IPUPOJIE, OOIIECTBE.

TpynoBoe BoCIUTaHUE:

CO3HABaTh LIEHHOCTh TPYyJa B ’KU3HU YEJIOBEKA, CEMbH, OOIECTBA;

NPOSIBIIATh YBAXEHUE K TPYHy, JIOJAAM TpyJa, OEpeKHOE OTHOIIEHHE K
pe3yabpTaraMm Tpyja, OTBETCTBEHHOE MOTPEOICHUE;

MPOSIBIIATh HHTEPEC K Pa3HbIM Mpodeccusim;

y4aCTBOBATh B Pa3JIMYHBIX BHUJIaX JOCTYIHOTO MO BO3PACTY TPYJa, TPYIOBOH
JEATEIIbHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

MOHMMATh LEHHOCTh MHPHUPOJbI, 3aBUCUMOCTb >KM3HU JIFOAEH OT MPHUPOJIBI,
BIIMSIHUE JIFOJEH HA IPUPOY, OKPYKAIOLIYIO CPENY;

NPOSIBJISITH  JIIOOOBL M OEpPEeKHOE OTHOIICHHE K TPHUPOJE, HEMpUsTHE
JEUCTBUN, TPUHOCSIIUX BPEI MPUPOJIE, OCOOCHHO KUBBIM CYIIIECTBAM;

BbIpaXaTh TOTOBHOCTb B  CBOEM  JICATEIBHOCTU  MPUJICPKUBATHCS
HKOJIOTUYECKUX HOPM.

[leHHOCTH HAYYHOTO MMO3HAHUS:

BbIpaXkaTh IO3HABATEIbHBIE HMHTEPECHI, AKTUBHOCTH, JIFOOO3HATEIBLHOCTh U
CaMOCTOSITEJILHOCTh B TIO3HAHWHM, UHTEPEC U YBAXKEHHE K HAYYHBIM 3HAHUSM,
HayKe;

o0J1aaTh MePBOHAYAILHBIMY MPEICTABICHUSIMH O MIPUPOJIHBIX U COIUATIBHBIX
00BEKTax, MHOTroOOpa3uu OOBEKTOB W SBJICHUM NPHUPOMABI, CBSI3U JKUBOU W
HEXUBOU MPUPOJIBI, O HAYKEe, HAYyYHOM 3HAHWH,

UMETh MePBOHAYAIILHBIC HABBIKM HAOIIOACHUM, CHCTEMATH3allUN U OCMBICIICHUS

OTbITa B €CTECTBEHHO-HAYYHON U TYMaHUTApHOMN 00JIacTAX 3HAHMSL.
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