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COJEP)KAHUE OBYYEHUA

10 KJIACC
Pazjnen 1. ®u3uka u MeTOAbI HAYYHOT0 O3HAHUS

®usuka — Hayka o mpupoge. Hayunele meToasl mo3HaHus OKpyxkaromero mupa. Pois
9KCIIEPUMEHTA U TEOPUH B IIPOLIECCE MTO3HAHUS IPUPOIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (u3nyecKux siBI€HUH W mpoueccoB. Hayuneie rumnoressl. dusznyeckue
3aKOHBI ¥ TCOPUU. | paHHIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHITUIT COOTBETCTBUSI.

Ponp u Mmecto ¢usmku B (OpMUPOBAHMM COBPEMEHHOW HAayyHOM KapTUHBI MHpa, B
MPAKTUYECKOU JACSATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AnHanoroBele u 1HM(POBBIE H3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIC JATUYUKHU.
Pa3nes 2. Mexannka

Tema 1. Kunemamuka

Mexanudeckoe nBmkeHHe. OTHOCHUTEIBHOCTh MEXaHWYEeCKOTo mBukeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpeaHsii CKOPOCTb, MIHOBEHHAasi CKOPOCTb) U YCKOpPEHHUE
MAaTepUaIbHON TOYKH, UX MPOEKIMU HA OCHU CUCTEMBbI KOOpAHHAT. CIIOKEHHE MEepEMEIICHUN 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJMHENHOE nBIWKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U NEPEMEILICHUSI MAaTEPUATILHON TOYKHA OT BPEMEHHU.

CBoboaHoOe masieHre. Y CKOpeHnue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe aBwxkeHue. J[BMKEHHE MaTepuagbHOW TOYKH IO OKPYKHOCTH C
MOCTOSTHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEMHAs ckopocTh. [lepuoa u yactora
oOpatenus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHnueckne ycTpocTBa U MPAKTHYECKOE IPUMEHEHHUE: CIIUIOMETP, IBUKEHNE CHAPSIOB,
LIETTHbIE U PEMEHHBIE MTEpEAAYN.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, UILUTFOCTPALIAS KHHEMAaTHYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHI ¢ UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBr>xeHus Tena, OpOLIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpanenue ckopocTH Npy JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEX Y MYTAMHU, IPONACHHBIMH TEJIOM 32 IIOCJIEJOBATEIbHBIE
paBHbIE IMIPOMEKYTKM BPEMEHU IPU PABHOYCKOPEHHOM JBW)XEHUU C HAYaJIbHOW CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenue nBUKEHUS IAPUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuniun otHocuTensHOCTH ['anunes. 1lepsbiit 3akoH HerotoHa. MHepumanbHble CUCTEMBI
OTCYETA.

Macca tena. Cwia. IlpuHnmun cynepnosunmu cwil. Bropoit 3akon HeroToHa mms
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA 171 MaTepUaibHbIX TOYEK.

3akoH BceMUpHOro TsaroteHus. Cuna tskectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokos, CKonbxeHus1, kauenus ). Cuia tpenusi. Cyxoe tpenue. Cuna
TPEHUsSI CKOJIbKEHUS U cuia TpeHus nokos. Kosddunuent tperns. Cuna cOnpoTUBICHHS TPU
JBUKEHUHU TeJia B )KUIKOCTH WJIU Ta3e.

[TocTynarensHOE ¥ BpaliareabHOE JBUKEHUE a0COTIOTHO TBEPIOTO Tema.
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MOMEHT CHJIbI OTHOCUTEIBLHO OCH BpauieHus. [liieuo cuiibl. Y CnoBusa paBHOBECUS TBEPIOTO
Tena.

Texnuueckue yCTpOHCTBA W IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKM, JBUKCHHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoi1 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMaIuH.

HeBecomocts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUH.

CpaBHEHHUE CUJT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnosust paBHOBecHs TBEPAOTO Tesa. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HUKAIOIIMX B MPY)KMHE U PE3UHOBOM
obpasiie, oT ux aedopmariiu.

HccnenoBanue ycrnoBuil paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUSI.

Tema 3. 3aKonbl COXpaHeHUs 6 MEXAHUKE

Nmiynec MaTepualibHON TOYKH (Tena), CUCTEMBl MaTepUaIbHBIX ToueK. IMIynbc CUilbl U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHeHHs UMITylbca. PeakTHBHOE JBIKEHUE.

Pa6ora cuibl. MOIIHOCTE CHITBI.

Kunernveckast sHeprusi MatepuajbHONW TOUKH. TeopemMa 00 WM3MEHEHWH KHHETHYECKOU
SHEPrUH.

[TorenumansHas sueprus. [loTeHManpHas SHEPTHS YIPYro 1eHOpMUPOBAHHON TIPYKHUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple U HEMOTEHUHUATIbHBbIE CHIBL. CBS3b PaOOTHl HEMOTEHUHUAIBHBIX CHII C
M3MEHEHNEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPIUU.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHuueckre ycTpoHCTBA M IMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONEP, MPYKUHHBIN
MHACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[lepexon moTeHIMAIBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyenne abOCONIOTHO HEYNpPYroro yaapa € TMOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI C HW3MEHEHHEM MEXaHWYECKOW SHEpruM Teja Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.
Pa3nen 3. MonekyisipHasi puznka ¥ TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOI MeopUul

OCHOBHBIE MOJIO’KEHHSI MOJIEKYJIIPHO-KUHETHYECKOM TEOPUH U MX ONBITHOE 0OOCHOBAHUE.
BbpoynoBckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJIEHCTBUS YaCTHIL] BEIIECTBA.
Mojenu cTpoeHHs Ta30B, KUAKOCTEH 1 TBEPABIX T U 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
9THX Moaenei. Macca u pazmepsl MoJiekyil. KonnuectBo Bemectsa. [loctosinnas ABoraapo.

Tennosoe paBHOBecue. TeMrieparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopnens uaeanpHOro raza. OCHOBHOE YpPaBHEHUE MOJIEKYJIIPHO-KHHETUYECKOW TeOopUn
uaeanbHOro rasa. AOCOJIOTHas TemIeparypa Kak Mepa cCpefHed KHHETHYeCKOH »Hepruu
TEIUIOBOTO JBIKeHUs dyacTull rasza. lllkana remnepatyp KenbBuna. ['a3oBbie 3aKOHBL. YpaBHEHHE
MenneneeBa—Kianelipona. 3akon Jlanbrona. M3omponeccsl B UIEaJIbHOM ra3e ¢ IMOCTOSHHBIM
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KOJIMYECTBOM BellecTBa. [ 'paduueckoe mpeAcTaBICHUE H30IMPOLECCOB: H30TEPMa, H30X0pa,
n3obapa.

Texaudeckue yCTpOHCTBA M MPAKTUYECKOE TPUMEHECHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIONINE JHCKPETHOE CTPOCHHE BeIIeCcTBa, (oTorpaduu MOJEKyT
OPraHUYEeCKUX COCTMHECHUMN.

OmnbiTe! 0 AU} PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/ICHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas NPUPOLy JaBJIECHUS ra3a Ha CTEHKH COCyAa.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATTFHOTO T'a3a, H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

Onpenenenre Macchl BO3AyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE M3MepeHud oO0béma
KOMHATBI, JaBJICHUS U TEMIIEPATYPhl BO3AyXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamuueckass cucteMa. BHYTpEHHSIST SHEpPrusi TEPMOJMHAMHYECKOW CHCTEMBI U
criocoObI e€ m3MmeHeHus1. KonmdecTBo TermioTsl U pabota. BHYTpeHHSsIsT SHEPTHS 0JHOATOMHOTO
ujeanbHOTOo ra3a. Buel Teronepenaun: TeIIONPOBOJHOCTh, KOHBEKIUS, U3IyueHHUE. Y IeNbHas
TEII0EMKOCTh BellecTBa. KonnuecTBo TEroThl pU TeIUIonepeaaye.

[Tonsatue 06 aqnabaraoM nporiecce. [lepBrlit 3ak0H TepMoanHaMuKU. [I[puMeHenne nepBoro
3aKOHA TEPMOJMHAMUKY K u3ompoiieccaM. ['padudeckast uHTepnperanust padoThl rasa.

Brtopoii 3akon TepmoanHamMuki. HeoOpaTHMOCTh IPOIIECCOB B MPUPO/IL.

Tennossie MammHbl. [IpuHIUTIBL 1eHCTBUS TEIUIOBBIX MaruH. [IpeoOpa3zoBanus SHEprun B
TeroBbIX MamuHax. KoadumuenT nmoneznoro aevicteus temoBoit mammael. [ukn Kaprao u ero
KO3 PHUITMEHT T0JIE3HOTO NEUCTBUS. IKOJOTUUECKHUE MPOOIEMBI TETUIOIHEPT € TUKH.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE MPHUMEHEHHWE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOIWIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHenne BHYTpeHHEW SHEpPruu Tejla MPU COBEPLICHUH pPAOOTHI: BBUJIET MPOOKU U3
OYTBLIIKH MOJ] ICMCTBHEM C)KAaTOTO BO3/yXa, HarpeBaHue »pupa B JaTYHHOU TpyOKe MyTEM TPEHHUS
(BUIIEOAEMOHCTpAITHS).

N3menenue BHyTpeHHeH sHepruu (TemMmepaTypbl) Tella Ipy Terionepeaaye.

OmnpIT 10 aguabaTHOMY PaCHIMPEHUIO BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATElNsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

H3mepenue ynenbHON TENI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanun eeujecmea. Pazosvie nepexoont

[Tapoo6pazoBanue u koHaeHcanus. Vicnapenue u kuneHue. AGCOTIOTHAS U OTHOCUTEIIbHAS
BIIQXKHOCTh BO31yxa. HackllmeHHbI map. YiaenbHas TemioTa mapooOpa3oBaHus. 3aBHUCHUMOCTh
TeMIepaTypbl KUIIEHUS OT TaBJICHUS.

TBépnoe teno. Kpucrammmueckue u amopgHbie Tena. AHM30TPOIHUS CBOMCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuaibl. [lnaBneHune u Kpucramumzauus. Y IeiabHas
TeruioTa riasneHus. CyonuManus.

YpaBHEeHHE TEIJIOBOTO OanaHca.

TexHuueckre yCTpOWCTBAa W MPAKTHUYECKOE NPUMEHEHUE: THUIPOMETP MU IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOTYYECHHS] COBPEMEHHBIX MaTepUAIOB, B TOM YUCJIE HAHOMATEPHAJIOB,
Y HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHILLIEHHBIX TAPOB.

Kunenue npu NOHU>KEHHOM JaBJICHUU.



CriocoObl M3MEpPEHUs BIAKHOCTH.

Habmoienne HarpeBanus U IJIABJICHHS KPUCTAILUTIYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepeHne OTHOCUTEIBbHOM BIAXKHOCTH BO3/1yXa.

Pazjen 4. DiekTpoamnamMuka

Tema 1. Inekmpocmamuka

OnexTpuzanus Teia. OJEKTpUYecKuil 3apsa. JBa Buaa 53IEKTPUUECKUX 3aps/oB.
[IpoBOAHUKH, AUDIEKTPUKH U TIOTYIIPOBOAHUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

Bszaumopneiicteue 3apsaoB. 3akoH Kynmona. TodeuHblid  3iekTpuyecKud — 3apsn.
Onektpuyeckoe moJie. Hampsoxk€HHOCTh deKTpudeckoro mojs. [IpuHIun cymneprno3unuu
ANEKTPUUECKUX MoJiel. JIMHIN HanpsKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

Pa6ora cui anextpocratuueckoro nosis. [lorennman. Paznocts norennuanos. [IpoBogHuku
Y JTUDJIEKTPUKH B JIEKTPOCTATUUECKOM ToJIe. JuanekTpuueckas IpOHUIIAEMOCTb.

OnexktpoéMKocTh. KonaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHIEHCATopa. DHEPrus
3apsKEHHOTO KOHEHCATOpA.

TexHuueckre yCTPONCTBA W MPAKTUUYECKOE MPUMEHEHHUE: AIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyWHBbIA IIPUHTED.

Jlemoncmpayuu

YeTpoiCTBO M MPUHLUIT JEHCTBUS dJIEKTPOMETPA.

B3anmopericTBre Ha’IEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSHKEHHBIX TE.

[IpoBOAHMKH B 3EKTPOCTATHYECKOM MOJIE.

DIIEKTpOCTAaTUUYECKAs 3alUTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTD IEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOPA OT IJIOMIAAH UIACTHUH, PACCTOSHUS
MEXKy HUIMH U TU3JIEKTPUIECKON MPOHNUILIAEMOCTH.

OHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiii Inekmpuueckuii mok. Toku ¢ pa3iuunslx cpeoax

DNEKTPUYECKUNA TOK. YCIIOBUS CYLIECTBOBAHUS 3JEKTPUUYECKOTIO TOKA. VICTOUYHMKM TOKa.
Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsioxenue. 3akon OMa Jij1s1 ydacTka LernH.

DIeKTpuYecKoe CONIPOTUBJICHHUE. VY nenbHoe CONPOTHUBJIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapAIIIEIBHOE, CMEILIAHHOE COETMHEHUE ITPOBOIHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—Jlenna. MOMHOCTD 3JEKTPUUECKOTO TOKA.

DNEKTPOABUKYILAs CUJla U BHYTPEHHEE COMPOTUBIECHUE UCTOUYHUKA TOKa. 3akoH OMa aiis
MOJIHOM (3aMKHYTOI1) anekTpuyeckoil nenu. KopoTkoe 3amMbIkaHue.

DNEeKTpOHHAs MPOBOAUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTb COITPOTUBIICHUS] METAIIIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3EKTPOHHBIX MMYYKOB.

[MonmynpoBoanuku. CoOCTBEHHAass H TpPHUMECHas TMPOBOJAUMOCTH MOJIYIMPOBOJIHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DNEeKTpUYECKU TOK B PAaCTBOpaX M paciiaBax »3JIEKTPOJMUTOB. ODJIEKTPOJIUTHYECKAs
JUCCOIaus. DIEKTPOJIN3.

DneKkTpuyeckuil ToK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBIN pa3psia. MoaHus.
[lna3ma.

TexHuueckre ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: aMIIEPMETp, BOJILTMETP, PEOCTAT,
WUCTOYHUKHA TOKA, DIEKTPOHArpeBareibHble NPUOOPHI, DIJIEKTPOOCBETHTEIbHBIE MPUOOPHI,



TEPMOMETP  CONpPOTHUBICHHS, BAaKyYyMHBIH  JHOJ, TEPMHUCTOPHI H  (POTOPE3UCTOPHI,
IIOJIYIIPOBOIHUKOBBIN 1MOJ, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSDKEHMSL.

3aBUCUMOCTb CONPOTHUBJICHUSI LWJIMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepuaa.

CMeniaHHO€ COeIMHEHUE POBOIHUKOB.

[IpssMoe wm3MepeHne 3IeKTpOoABHKYIIEH cuilbl. KopoTkoe 3aMblkaHHE TrajabBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AyXa.

OAHOCTOPOHHSISI TPOBOJIUMOCTD JHOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydeHne cMenaHHOro CoeIMHEHNUS pe3UCTOPOB.

N3mepenue 3neKkTpoABUKYIIEH CHUiIbl ICTOYHHKA TOKA U €10 BHYTPEHHETO CONPOTUBIICHUSI.

HaGnronenue anexkrponusa.

MexnpeamerHblie CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHS B 10 Kjacce OCYIIECTBISETCS C Y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEJIMETHBIX CBS3€Hl C KypcaMM MaTeMaTHKH, OWOJIOTUH, XUMHUH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBJICHUE, Hay4yHbId (pakT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HaONIIO/IEHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, MOJEIIb, U3MEPECHHUE.

Mamemamuxa: pelieHue CUCTEMbI ypaBHEHUH, JIMHEHHas (yHKIus, napaboia, runepoouia,
uX rpaduku ¥ CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIUH: CUHYC, KOCHUHYC, TAHT€HC, KOTaHI'€HC,
OCHOBHO€ TPUTOHOMETPHYECKOE TOKIECTBO, BEKTOPBI M HX IPOEKIHUU HA OCH KOODPIWHAT,
CII0)KEHHE BEKTOPOB.

buonoeus: mexannyeckoe ABWKEHHUE B KWUBOW mpupone, auddy3us, ocMoC, TEII000MeH
KHBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIauH, TEIJIOBOE PABHOBECHUE), DIECKTPUUECKUE SIBJICHUS B
YKUBOU IIpUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TeJl, XUAKOCTEH U Ta30B, IEKTPUYECKHUE
CBOMCTBA METAJUIOB, dJIEKTPOJIUTHYECKAS JUCCOLUALMS, FaIbBaHUKA.

l'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeusa: npeoOpazoBaHUe ABMKEHHUH C MCIOJIb30BAHUEM MEXAHHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIWIHUKY, HUCHOJIb30BAHWE 3aKOHA COXPAHEHUS HMMITyJbCca B TEXHHUKE (pakeTa,
BOJAOMET U Jpyrue), JBUTaTeNb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOH
XOJIOIWIBHUK, KOHJUIIMOHEP, TEXHOJIOTUH NOJy4EHUsI COBPEMEHHBIX MAaTepUaJIOB, B TOM YHUCIIE
HAaHOMATEpUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3alluTa,  3a3€MJICHHE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM NpHUHTEp, 3JIEKTpOHArpeBareibHble  MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC
Pasnen 4. DiekTpoamnamMuka

Tema 3. Maznummnoe none. IneKmpomacHUmMHAA UHOYKUUA

IlocTossHHBIE MarHuThl. B3anMmonelcTBHE NOCTOSHHBIX MarHUTOB. MarHuTHoe THoJe.
Bekrop marauTHOM MHAYKUMK. [IpUHIUN Cyniepno3uIy MarHUTHBIX OJIEH. JIMHUKM MarHUTHOU
nHAyKuuy. KapTiuHa TuHUI MarHUTHONW MHAYKLNU T10JIS TOCTOSIHHBIX MarHUTOB.



MaruuTHO€E MoJjie TPOBOJAHUKA ¢ TOKOM. KapTWHa NWMHHUM MHAYKIMH MAarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OmnsiT Opcrena. B3aumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HallpaBJICHHE.

Cuna JlopeHna, e€ Moaylb M HampapiieHHE. JIBUMXKEHUE 3apsHKEHHOM YacTHIbl B
OJIHOPOJHOM MarHuTHoM mnosie. Pabota cuiel Jlopenua.

SIBneHue DNEKTPOMAarHUTHOM MHAYKIUHU. [IOTOK BeKkTOopa MarHUTHOM WHAYKLUU.
DNEeKTPOABUKYIIASL CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHOW unaykiuu dapazes.

BuxpeBoe snexkTpuyeckoe moje. DJNEKTPOABMKYLIAs CUIa HHAYKIUM B IPOBOJHHKE,
JBIKYIIEMCSI TIOCTYATEIBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHnykTuBHOCTD. SIBICHUE CAMOMHAYKIIMH. DIEKTPOIBIKYILAS CUJIa CAMOWHTYKITHH.

DHeprusi MarHuTHOTO TIOJIS KaTYIITKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTPONCTBA W TIPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHHUTBHI, JIEKTPOIBUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHUE AJIEKTPOHHOTO MTy4yKa MAarHUTHBIM TIOJIEM.

JIuHWY WHIYKITUA MarHUTHOTO TIOJIS.

B3anmopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[HevictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBrIeHME AIEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJABIKYIIEH CUJIBI MHIYKIUH OT CKOPOCTH M3MEHEHUS] MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue nelcTBUS MOCTOSSHHOTO MarHUTa Ha paMKY C TOKOM.

HccnenoBanue siBIECHUS 3JIEKTPOMArHUTHON WHTYKIIHH.

Pa3znen 5. Koje6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3n1eKmpomazHumHvle KOaeoanus

KonebatenpHas cucrema. CBoOOgHBIE MexaHWYeCKHe KosieObaHus. [apMoHUueckue
konebanus. Ilepuon, uwacrora, ammautyga U (asa kosneOanuil. [IpyXKMHHBII MasATHUK.
MareMaTHyecKuii MasTHUK. Y paBHCHHE TapMOHUYECKUX KoJieOaHui. [IpeBparienue sHeprum npu
rapMOHHYECKUX KOJICOAHUSX.

Konebarenbubiit  koHTYyp. CBOOOAHBIE SJIEKTPOMArHUTHbIE KOJeOAaHUS B HICATHHOM
KoJeOaTeNbHOM KOHType. AHAJOTUsi MEXIy MEXaHWYeCKUMU M DIIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna ToMmcoHa. 3aKOH COXpaHEHHUS PHEPTUU B UJCATBHOM KOJeOaTeIbHOM
KOHTYpe.

[IpencraBienne o 3aryxarolmux KojeOaHUsAX. BBIHYXIEHHbIE MEXaHHUECKHUE KOJeOaHUs.
Pe3onanc. BeiHyXIeHHBIE DIIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennbiii Tok. CHHYCOMJANBHBIA MEPEMEHHBIN TOK. MOUIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYIHOE U JEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIIPSDKEHUS.

Tpanchopmarop. [IpousBojacTBo, mepemaya M TOTPEONECHUE DIIEKTPUYECKONW SHEPTHH.
DKOJIOTMYECKME PHUCKU TP TPOU3BOACTBE 3ieKTpodHepruu. KynbTypa wucnosib3oBaHus
AJIEKTPOIHEPTUH B IOBCEAHEBHOM JKU3HU.

TexHuueckre yCTpONCTBA M TNPAKTUYECKOE NPUMEHEHUE: JJIEKTPUUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu



HccnenoBanue napameTpoB KoJjiebaTenbHOW CUCTEMBI (IIPYKUHHBIA WIIM MaTeMaTUYECKUN
MasITHUK).

Habmoienue 3aTyxaromux KoaeoaHui.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumiorpaMmel - (3aBUCUMOCTH  CHJIBI  TOKAa UM HAaNpsDKEHUS OT BPEMEHH) s
AJIEKTPOMArHUTHBIX KOJICOAHUMN.

Pe3onanc mpu mocienoBaTeIbHOM COCAMHEHUHM PE3UCTOPA, KATYIIKU WHIYKTHBHOCTH U
KOHJIEHCATopa.

Mogernb TUHUM 3IEKTPOIepeIaun.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

HccnenoBanue 3aBUCHMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHUM Irpy3a HA HUTHU OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanue TmepeMEHHOTO TOKa B IENM U3 TOCIEIOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTyIlIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanudeckue BOJHBI, YCIOBUs pacripocTpanerus. [lepuon. CKopocTs pacpocTpaHeHHUs
U JuHa BOJHBL [lomepeuHble W TPOMOJbHBIE BOJHBL MHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS H3JIYYCHHS DJICKTPOMAarHWTHBIX BOJH. B3anmmHas
opueHTanus BekTopoB E, B, V B anekrpomaranTHO# BoiHe. CBOHCTBA IEKTPOMArHUTHBIX BOJIH:
OTpakeHWe, MpeJoMiieHHe, nojspu3auus, audpakuus, uHTeppepenuus. CKopocTh
ANEKTPOMAarHUTHBIX BOJIH.

[IIkaia 37I€KTPOMAarHUTHBIX BOJIH. lIIprMEHEeHue AIeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUHKNBI pairoCBs3U U TeNEeBUACHUS. Pagronokanusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHnueckre ycTpoiCTBa M MNPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
YIbTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE W MEIMLHHE, pajap, pagluoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE TOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomnieecs Teno kak HCTOYHHK 3BYKa.

Habmronenue otpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmronenue nuntepdepeHnu u qudpakini MEXaHHUYECKUX BOJIH.

3BYKOBOHM pPEe30HAHC.

Habmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHa C aMIUIMTYJOM W YacTOTOM
KoJIeOaHUH.

HccnegoBanue  CBOMCTB — 3JIEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHUE, MPEOMIICHHE,
noJsisipu3anus, Audpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeliHOe pacpocTpaHEHUE CBETa B OJIHOPOJHOM cpee.
JIyud cBera. ToUeUYHBIN UCTOYHUK CBETA.

Otpaxxenue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue u300pa)xKeHHil B IJIOCKOM
3epKaje.

[Ipenomnenne cBera. 3akoHBI MPENOMICHHUS CBeTa. AOCONIOTHBIM  IOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbIM Yroj MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus ceeta. CoxxHbIil cocTaB 6enoro ceera. Ler.



CoOwuparonue u pacceuBaromue JWMH3bI. ToHkas nuH3a. DOKyCHOE pacCTOsiHHE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHt B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMyia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBast omntuka. Wutepdepenmnmst cBera. KorepeHTHbIE HMCTOYHUKH. Y CIIOBHS
HaOJIO/ICHUST MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmuss  cBera. JudpaxnmonHas pemérka. YcinoBue HaOMIOACHUS —TJIaBHBIX
MaKCHMYMOB TIpY TIaJICHU MOHOXPOMATHYECKOTO CBETa Ha MTU(PPAKIIHOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa W MPAKTHUECKOE MPUMEHEHHWE: OYKH, Jiyrna, (oroammapar,
MPOEKIIMOHHBIN armapar, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS OTNITHKA, TU(PpaKITHOHHAS peléTKa,
TIOJISIPOUI.

Jlemoncmpayuu

[IpsiMonHEHOE paclpoCTpaHEHHUE, OTpPaKEHHWE M TpejoMyieHHe cBeTta. OnTuueckue
pUOOPBHI.

[TonHOE BHYTpeHHEE OTpaxkeHrue. Moiens CBETOBOIA.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nnrepdepeHinm crera.

Ha6mronenue qudpaknuu certa.

Ha6nronenue aucnepcun cBeTa.

[TonydyeHue cekTpa ¢ TOMOIIBIO MPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenune nokasaresns nMpeoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB N300paKEHHM B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH

I'pannupl NIPUMEHUMOCTH KJIACCUYECKOM MeXaHukH. [locTymaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBApHAHTHOCTh MOJYJs CKOPOCTH CB€Ta B BaKyyme, NIPUHLUII
OTHOCHUTEJIbHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPAILEHUE JUINHBI.

DOHeprusi ¥ UMITYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPrUsl IOKOSL.
Paznen 7. KBantoBasi pusznka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®ortonsl. Gopmyna [Tnanka cBs3u 3HEpru POTOHA C €r0 YACTOTON. DHEPrUs U UMITYIIbC
¢dhoToHa.

OtkpeiTue u wuccienoBanue Gotospdexkra. Onbitet A. I'. CroneroBa. 3aKOHBI
¢dororpdexra. YpaBHenue DitHimTeiHa 1 Gpotosddexra. «KpacHas rpanuna» Gotosdpdexra.

Hasnenue cera. OnbiTel [1. H. JleGenena.

XHUMHUUYECKOE AEUCTBUE CBETA.

Texuuyeckne yCTpOWCTBA W TPAKTHUECKOE MpUMEHeHHUe: (OTOIIEMEHT, (POTOAATUHK,
CoJTHEYHas OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

@013 PeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (oTod(hdeKTa.

Ceeroguos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma



Mopens aroma Tomcona. Onbitel Pesepdopna mo paccesHuro o -yactwil. [lmanerapHas
Mmozenb aroma. Iloctynarel bopa. M3nyyenue u nornomenue GOTOHOB MU IEepexoje aToMa ¢
OJIHOTO YPOBHS 3HEPTUU Ha Apyroil. Bunel cnektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/aA.

BounnHoBsie cBoMcTBa yacTull. Bosuel ne bpoins. KopryckynsspHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE M BBIHYXJECHHOE U3JIy4CHHUE.

TexHuueckrue yCTpOMCTBA M INPAKTUYECKOE INPUMEHEHUE: CIEKTPAJIbHBIM aHaIU3
(ciekTpockom), Ja3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Onpenenenre JJIMHBI BOJHBI J1a3epa.

Habntoienue nuHelyaTbIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

HaGmronenue nuHeyaToro crexTpa.

Tema 3. Amomnoe a0po

DKCIIEpUMEHTHI, T0KA3bIBAIOLINE CI0KHOCTh CTPOEHHUS sApa. OTKPBITHE PaJUOAKTUBHOCTH.
OmnsiTel Pesepdopna no onpeneneHnto coctaBa paaAloakTUBHOIO u3inydyeHus. CBolicTBa anbda-,
Oera-, raMMa-u3nydeHus. BivsHue panoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.

OTtkpeITHE TTPOTOHA U HelTpoHa. Hykimonnast monens siapa [ eiizenOepra—lBanenko. 3apsi
sapa. MaccoBoe uucio sapa. M30Tomsl.

Annba-pacniag. DJIEKTPOHHBIH W TO3WTPOHHBIA Oera-pacmaza. ['amma-usmydenue. 3aKoH
PaZMoaKTUBHOTO pacmaja.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.

Snepubie peakunu. JleneHue u CUHTES sIEp.

SAnepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOMeMbl MW TEPCIEKTUBBI  SIEPHOM
SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKTHI SIAEPHON IHEPTETUKH.

DnieMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo1b1 HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaJIbHBIE B3aUMOICUCTBUA. EMMHCTBO (M3NUeCKOl KapTHHBI MUpA.

TexHnueckne ycTpoHcTBa M IMPAKTUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas 6boMOa.

Jlemoncmpayuu

CuéTunK NOHM3UPYIOUIUX YaCTHUILI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTOrpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Ortanbl pazBUTUs acTpoHOMUHU. [IpuKiiagHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMUU.

Bun 3Bé3anoro He6a. Co3pe3ausi, spKue 3BE3/bI, IJIAHETHI, X BUANMOE JABHKECHUE.

Conneynas cucrema.

Connue. ConHeuyHast akTUBHOCTb. Vcrounuk sHeprun ConHuoa M 3BE31. 3BE3IBL, HUX
OCHOBHBI€ XapaKTEPUCTUKU. JlnarpamMmmMa «CIeKTpaIbHbIA KJIACC — CBETUMOCTBY. 3BE3/bI INIABHOU
MOCJEI0BATEIbHOCTUH.  3aBUCHUMOCTh  «Macca — CBETUMOCTBbY» JJsi  3BE3J  IJIaBHOM
MIOCJIENOBATENbHOCTH. BHyTpeHHee crTpoeHuMe 3BE34. CoBpeMEHHBIE TPEACTABICHUS O

IIPOUCXOXKACHUN U 3BoJironnu CoJIHLIA U 3BE3/1. DTanbl KU3HU 3BE3L.

Mneunsiii [IyTs — Hama [ManakTtuka. [lonoxenue u nemwxenne Connua B ['anaktuke. Tumst
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ObIPHI B siApax rajJakTUK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa00ma. Paszberanue ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe n3mydeHue.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepemménnsie mpo6aemMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus
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Habnronenus: HeBOOPYKEHHBIM TJIa30M C HMCIIOJB30BAaHHEM KOMITBIOTEPHBIX MPUIOKEHUH
IUISL OTIpeeNICHHsI TIOJIOKEHHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOTo noymapus U sipkue 3BE3/bL.

Habnronenus B Teneckon Jlynsl, miaaner, Mieunoro Ilyru.

O0o0maroniee NnoBTOpPEeHUE

Ponp ¢u3ukn w acTpOHOMUM B 3KOHOMHYECKOW, TEXHOJIOTHMYECKOH, COIMAILHOW W
ATHYECKOU cpepax AeaTeTbHOCTH YeI0BEKA, POJIb U MECTO (PM3HKH U aCTPOHOMHUHU B COBPEMEHHON
HAyYHOM KapTHHE MHpa, poJib (PU3MUECKOW TeOopuu B (POPMHUPOBAHUHM MPEICTABICHHNA O
¢u3nvecKoil KapTHHE MHpPa, MECTO (U3UYECKON KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAY4HbIX IIPEACTABICHUI O IPUPOJIE.

MexnpeamerHble CBSI3U

N3yuenne xypca ¢usuku O6a3oBoro ypoBHsS B 11 Kimacce ocyiiecTBiseTcs ¢ y4€ToMm
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, Hay4yHbId (pakT, rumoresa, (Qu3Myeckas BEIMYMHA, 3aKOH, TEOpHs, HaONIIO/IEHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUdeckue (GYHKIMH: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl U HX
MPOEKIIMM Ha OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU NI0JI00US TPEYTOJILHUKOB, OIIPEIENIEHNE TUIOMIAIU TUIOCKUX GUryp u o0béma Ted.

buonocus: snexTpuyeckue sIBICHUS B )KUBOM MPUPOJIE, KojleOaTebHbIE IBUKEHUS B )KMBON
MIPUPO/Ie, ONITUYECKHE SIBJICHUS B )KUBOU MPUPOIE, AEUCTBUE paluallui Ha dKUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYN, KPHUCTAJUINYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUTMUECKON PEelIETKH, CIEKTPaIbHbIN aHaIn3.

l'eoepagpus: MarHUTHBIE TOJIOCAa 3€MJTH, 3aJ€KU MarHUTHBIX pyl, GOTOChEMKA 3eMHOMU
MMOBEPXHOCTH, MPEACKAZAHNE 3EMIICTPSICEHUM.

Texnonozus: TMHUM 3JIEKTPONEPENay, T€HEPATOP MEPEMEHHOIO TOKA, AJEKTPOJBHUraTeb,
WHIYKIIMOHHAS TIeYb, pajap, paauoONpPUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAst OaTapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITIPEIMETA
«DPU3UKA»

OcBoenne ydeOHOTO Tpenmera «Du3nMKa» Ha ypOBHE CpeaHEro oOIero oOpa3oBaHM
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3y/IbTATOB.

JIMUHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS y4eOHOro mpeamera «Du3nKa» IOJKHBI OTPAKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IEHHOCTSM POCCHMCKOTO  OOIIeCTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIMUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaskIaHCKOro BOCIUTAHHUS:

COPMHUPOBAHHOCTh ~TPAKIAHCKOW TO3WIHMM  OOydJaromerocs Kak akTHBHOTO H
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPAJIUIMOHHBIX OOMEYCTIOBEYCCKIX TYMAHUCTHUYSCKAX M JIEMOKPATHYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIHLHOCTh B WHTEpECax TPakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NIATPHOTHYECKOTO BOCTIMTAHHUSI:

c(hOopMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTIDKEHHSM pPOCCHHCKUX
Y4E€HBIX B 00J1aCTH (PU3UKHU ¥ TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEUICHHUS, OPUCHTHPYSCh HA
MOPabHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MIOCTPOCHHE YCTOWYMBOTO OYAYILETO;

4)3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsi ICTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIETO
¢bu3nveckoit HayKe;

5) Tpy10BOro BOCIIMTAHHUS:

WHTEPEC K pa3inyHbIM chepaM nmpodecCHOHANTBHOM IEATEIILHOCTH, B TOM YHCIIC CBSI3aHHBIM
¢ (U3MKOW M TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oyaymieil mpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JacTH (PU3UKH HA
MPOTSHKEHUH BCEH KU3HU;

6) 9KOJIOrHYECKOr0 BOCIIUTAHUS S

c(OpPMUPOBAHHOCTh HKOJIOTMYECKON KYIBTYphI, OCO3HAaHHE TIJI00ATBLHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

IJTAHUPOBAHUE U OCYILIECTBICHUE JICHCTBUI B OKpYKaIOIIEH cpejie Ha OCHOBE 3HAHMUSI 1Iesel
YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciiupeHue OmbITa JIEATEIBHOCTH OKOJOTMYECKOW HAMpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 110 (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(OpPMUPOBAHHOCTH, ~MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUS HU3NUECKON HAYKH;
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0CO3HAHME LIEHHOCTH HAYYHOU NESTEIHLHOCTH, TOTOBHOCTH B MPOLIECCe M3YUeHUsS (PU3UKU
OCYILECTBIIATH IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESTENbHOCTh UHIMBUYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSATENIbHO (DOPMYIHpPOBATh M aKTyaIH3UpOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH SN JeATSILHOCTH, 33]aBaTh MapaMeTPhl M KPUTESPHUH UX TOCTHIKEHUS;

BBIABJIATH 3aKOHOMEPHOCTU U MMPOTUBOPCUUA B PACCMATPHUBACMBIX (1)I/ISI/I‘I€CKI/IX SABJICHUAX,

pa3pabaThIBaTh TUIAH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIIN3a UMEIOIITNXCS MaTepUaIbHBIX U
HeMaTepHUaIbHBIX PECYPCOB;

BHOCHUTH KOPPCKTUBBI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBUC PC3YJIIBbTATOB LCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/IfI ACATCIBbHOCTH,

KOOPJIMHUPOBATh W BBHIMOJHATH pabdOTy B YCJIOBHSX pPEabHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBaTh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHHUUN JKU3HCHHBIX npo6neM.

Ba3oBble nccienoBareibcKkue 1eHCTBHUS:

BJIaICTH Hay‘-IHOI\/'I TepMI/IHOHOFI/Ieﬁ, KIIFOYEBBIMU TIOHATUAMHU U METOdAMU (1)I/I3I/IIIGCKOI>'I
HAyKU,

BIIQJICTh HABBIKAMH YUEOHO-HCCIICIOBATEIBCKOW W MPOCKTHOW JEATEILHOCTH B 00IAacTH
CbI/ISI/IKI/I, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IMOMCKY MCTOJ0OB PCIICHUA 3aaa4
(bu3MYECKOTO COJIepKaHusl, MPUMEHEHHUIO Pa3INYHbIX METOI0OB IMO3HAHUS;

BIIQJCTh BUJAMH JCSITEIBHOCTU IO MOJYYEHHUIO HOBOTO 3HAHHUA, €r0 HHTEpIpeTaluH,
peoOpa30BaHMIO U TPUMEHEHHUIO B PA3INYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3/IaHUU
Y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBIISITh MIPUUMHHO-CJICICTBEHHbIE CBSI3M M aKTyalM3UpOBaTh 3a/Jadyy, BbIIBUTaTh
TUNOTE3Y €€ pelieHus, HaXOIUTh apryMEHTBI JJIS I0Ka3aTeIbCTBA CBOUX YTBEPKIACHUM, 3a1aBaTh
napaMeTpsl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MOJIYUYECHHBIE B XO/I€ PEILICHUs 3a]]aul Pe3yabTaThl, KpUTHUECKU OLICHUBATh
UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33/1a4ul B 00pa30BaTeIbHON ACITEIbHOCTH, B TOM
qyclie IPU U3YUYEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00J1aCTh KU3HEACITEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJI€H, IIpe/ylaraTh OPUTHHAIbHbIE TIOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undopmanmeii:

BIIQJIETh HABBIKAMU MOJTy4eHUs MHGbopManuu (GU3NYECKOTo COAEPKaHUA U3 UCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh MOWCK, aHaIM3, CUCTEMAaTH3alUi0 U
WHTEPIPETAINIO HHPOPMAIH Pa3TUYHBIX BUJIOB U (OpPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

HCIO0JIb30BaTh CpeAcTBa MHPOPMAIIMOHHBIX M1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B pellIeHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3a/ad c coOItofeHueM TpeboBaHU
OPTrOHOMUKH, TEXHUKU OE30MACHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUS, MPABOBBIX U ATHUECKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (DU3MUECKOTO COJEpKaHUA B pasNUYHbIX (opmaTax ¢ y4€ToMm
Ha3HaYeHUs WH(OPMAIIUU U LIETIEBOM ayAUTOPHH, BRIOHPAsi ONTUMAIBHYIO ((OpPMY MTPEICTaBICHHUS
Y BU3YaJIU3AIIHH.
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KoMMmyHuKkaTHBHBIe YHUBepcaIbHbIe y4eOHbIe 1elCTBHUSA:

OCYIIECTBIIATH OOIEHHE HA YpOoKaX (PU3UKU U BO BHEYPOUHOH JIEATEILHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMH U CMATYATh KOH(IUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHUSI C MCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAJIbHON padOThI;

BBIOMpATh TEMATHKY W METOJIbI COBMECTHBIX NEHCTBUU C y4€TOM OOLIMX HMHTEPECOB M
BO3MOXHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHON JEATEIbHOCTH, OPraHM30BbIBATH U KOOPAMHHPOBATh
JEUCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUM, paCIpEAEIIATh POJIA C YUETOM MHEHUN
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIIEHMBATh KaY€CTBO CBOET0 BKJIA/a M KaXKJIOTO0 YYaCTHHKA KOMaH[bl B OOIMIMH pe3ynbTar
0 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE MPOEKTHI, OLIEHWBATH UAEU C TMO3HUIMKM HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISITh TO3UTHBHOE CTPAaTErMUECKOE€ TIOBEJEHHE B PA3IMYHBIX CHUTYaIUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBEpcalbHbIC YUeOHbIE AeliCTBUA
Camoopranuszaums:

CaMOCTOSITENIBHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATEIbHOCTh B 00acTH (U3HKU U
aACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U GOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITENIBHO COCTABJIATH IJIaH pEIIeHUs PAacyETHBIX M KadeCTBEHHBIX 3a/lad, IJIaH
BBITIOJIHEHUS] TPAKTUYECKOM paboThl € Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW M MPEANOYTCHUI;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTEHUH;

JIeNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

Croco0CcTBOBATH (POPMUPOBAHUIO U MTPOSBIICHUIO IPYIULIUU B 007acTU (PU3HKHU, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIGHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHBBI B JESATEIHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;

BIIaJIETh HABBIKAMU IMO3HABATEIHHON pepIeKCuu KaK 0CO3HAHUS COBEPIIaEMbIX ACUCTBUN 1
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

WCIOJIb30BaTh MPHUEMBI peIeKCHu ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATD PEIICHHUS M0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MPU aHAIHU3E Pe3yJbTaTOB ACATEIbHOCTH;

MIPUHUMATh ce0s, TOHUMAasi CBOM HEOCTATKH U IOCTOMHCTBA;

IIPUHUMAaTh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAJINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYrUX Ha OLUIMOKH.

B nponiecce 10CTHXEHUS TMYHOCTHBIX PE3Y/IbTaTOB OCBOCHUS MIPOTrpaMMBI 10 (PU3UKE IS
YPOBHsI CpeJHero obmiero oopa3oBaHusi y oOy4yarolMUXcs COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUIEKT, IPEATNoJIaraonuii copMUpOBaHHOCTS!

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHMUMATh CBOE 3MOIIMOHAJIBLHOE COCTOSHUE,
BUJIETh HAIPABJICHUS Pa3BUTHUSI COOCTBEHHOMN 3MOLIMOHATILHOM c(pepbl, ObITH YBEPEHHBIM B cele;

CaMOpPETyJIMPOBaHUS, BKJIIOUAIOLIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD
3a cBOE MOBeJIEHHE, CIIOCOOHOCTh aJaTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHHUSM U ITPOSBIISATD
TrHOKOCTb, OBITh OTKPBITHIM HOBOMY;
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BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTWKECHMIO LIEIM U YCIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JCUCTBOBATh UCXOs U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOMIEH CIOCOOHOCTh NOHHMMATh SMOLIMOHAIBHOE COCTOSHUE JApYIuX,
YUYUTBIBATh €T0 IPU OCYLIECTBICHUH OOIICHUS, CIOCOOHOCTH K COYYBCTBHIO M COTIEPEIKUBAHHMIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BBHICTpAMBATh OTHOILEHUS C IPYTUMHU
JOAbMU, 3200 THTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

IMPEAMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 10 kJacce npenqMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOMU
HAay4YHOW KAPTHUHBI MHUDPA, B PA3BUTHH COBPEMEHHOM TEXHHUKH M TEXHOJIOTMH, B NMPAKTHYECKOU
JIeSATEIILHOCTH JIIOJIEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (U3MUECKUX MOJIeNIeH: MaTepUalibHast TOUKa,
MHEepLHaNbHas CUCTeMa OTCcuéTa, abCOJIOTHO TBEP/IOE TENO, UCANBHBIN ra3, MOJEIN CTPOEHUS
ra3oB, )XUJAKOCTEH W TBEPABIX TEJ, TOUCHHBIA AICKTPUUECKUM 3apsl IPH PEIICHUU (PU3UIECKUX
3azay;

pacro3HaBaTh (HU3UYECKUE SBJICHUS (MPOIECCHI) U OOBICHATh WX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYISIPHO-KHHETUYECKONW TEOPHH CTPOCHUS BEIIECTBA W AJICKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHHOE ABWKEHHE, CBOOOJHOE IMaJeHHe Te,
JBIKEHUE TI0 OKPYKHOCTH, HHEPITUS, B3auMo/ieicTBrE T, mudy3usi, OpoyHOBCKOE TBHKEHNE,
CTPOCHHE KXUIKOCTEH W TBEPABIX Tell, U3MEHEHUE 00BhEMa TEeJ MPU HAarpeBaHUM (OXJIAXKICHUN),
TEIJIOBOE paBHOBECHE, HCIApEeHHE, KOHJAEHCAIUs, IUIaBJIEHWE, KPUCTAJUIM3AlUs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MMOBBILIECHUE IaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCY/JIE, CBS3b
MEeXAy MapaMeTpaMy COCTOSIHHS ra3za B M30Ipolieccax, AJIEKTpU3alus Tell, B3auMOJCHCTBUE
3apsoB;

OTHCHIBaTh MEXAHUYECKOE IBUKEHHE, HCIOJb3ysd (U3MUECKHE BEIMYMHBI: KOOPIHMHATA,
MyTh, MEpEeMEIleHrEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHia, UMIYJIbC Teja, KHHEeTHYeCcKas
SHEprusi, NMOTEHLHUaJIbHAsl AHEpPrusi, MexaHudeckas padoTa, MeXaHHYecKas MOIIHOCTb; MpHU
OTHCAHUU MPABUIILHO TPAKTOBATH (PU3NYECKUIT CMBICIT UCIOJIb3yEMbIX BEIHUNH, X 0003HAUYCHUS
U €MHHUILIbI, HAXOIUTh (POPMYJIbI, CBA3BIBAIONINE JAHHYIO (U3UYECKYI0 BEIUYHHY C JIPYTrUMHU
BEJTMUMHAMU;

OTHCHIBATh HM3YUYEHHBIC TEIJIOBbIE CBOWCTBA TEl M TEIUIOBbIE SIBJICHUS, MCIIONb3Ys
¢dbusznueckue BETUYMHBI: JAaBJICHUE Ta3a, TemIepaTypa, CpeAHss KUHETHYecKas DSHeprus
Xa0THYECKOTO JIBUYKEHHUS MOJIEKYJ, CpeJHEKBaJIpaTU4YHas CKOPOCTb MOJEKYNI, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprus, padora rasza, kodG(UIHUEHT MOJIE3HOro ACWCTBUSA TEIIOBOTO
JBUTATENS; IPU ONTUCAHHUH MPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYUH,
uxX 0003HAYEHUS M EIUHUIIBI, HAXOAUTh (OPMYIbI, CBA3BIBAIOIINE AAHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTUMHU BEITUYMHAM;

OTHCHIBATh HM3y4YCHHBIC DJIEKTPUUECKHE CBOMCTBA BEIIECTBA M OJJICKTPUUYECKUE SIBICHUS
(mporiecchl), UCTONB3YS (U3NYECKUE BEIMYUHBI: AIEKTPUUYECKUI 3apsijl, AIIEKTPUUECKOe TOJIe,
HamnpsHKEHHOCTh  TOJIA, NOTEHLIMAN, pPAa3HOCTh MOTEHUUAJIOB; MPU ONUCAHUU MPABUIHHO
TpakToBaTh (U3WYECKUI CMBICT HCHOJb3YEMbIX BENUYHH, MX OOO3HAUYCHUS U EIUHUIIBL;
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAIM3UPOBATh (U3UYECKUE TPOLIECCHl WU SIBICHUS, UCTONB3ysd (PHU3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHOro TsroTeHus, |, Il u 11l 3akonst HploToHa, 3aKOH coxpaHeHus
MEXaHUYECKOM IHEPruH, 3aKOH COXPAHEHHUS UMITYJIbCa, MIPUHILIUI CYNEPIIO3UIUN CUII, TPUHIUIT
PaBHOIPaBUsI UHEPLUUATIBLHBIX CUCTEM OTCUETA, MOJIEKYJISPHO-KUHETUUYECKYIO TEOPHUIO CTPOCHUS
BEILIECTBA, Ta30BbI€ 3aKOHbI, CBS3b CpPEIHEW KHUHETHMUYECKOM SHEPruM TEIUIOBOTO ABUKEHUS
MOJIEKYJT C aOCOJOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMHKH, 3aKOH COXpPaHEHUS
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AIIEKTPUYECKOT0 3aps/a, 3akoH KysoHa, mpy 3TOM pa3inyaTh CIOBECHYIO (GOPMYIUPOBKY 3aKOHa,
€ro MaTeMaTU4ecKoe BBIPAKEHHE U YCIOBUS (TpaHMIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MTPUHIUIBI ACUCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nuyaTh yciIoBUs UX O€30MaCHOTO MCIIOIB30BAHUS B TIOBCEAHEBHOM KHU3HH,

BBITIOJTHATh JKCIIEPUMEHTHI M0 HMCCIENOBAHHIO (DM3UYECKHX SBICHHH M TPOIECCOB C
UCTIOJb30BAHMEM  TPSIMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYIMPOBATH
npoOeMy/3a1ady v THIIOTE3Y Y4eOHOTO IKCIIEPUMEHTA, COOMPaTh YCTAHOBKY M3 MPEJI0KEHHOTO
000pyIOBaHUs, POBOAUTH OIBIT M (POPMYITUPOBATH BBHIBOJIBI,

OCYIIECTBIISITH MPSIMBbIE W KOCBEHHBIE HW3MEPEHUS (PU3MUECKUX BEIUYMH, TPH STOM
BBIOMPATh ONTHUMAJbHBINA CIIOCOO W3MEPEHHS M HWCIOJb30BAaTh HM3BECTHBIE METOIbl OLIEHKH
IIOIPEIIHOCTEN U3MEPEHUI;

MCCIIEI0BATh 3aBUCHMOCTH MEXIY (PH3MUECKUMH BETMINHAMHE C UCTIOTB30BAHHUEM TPSMBIX
W3MEpEeHUH, TPU ATOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH PE3YyNbTaThl IOJyYCHHOUH
3aBHCUMOCTH (PU3MUECKUX BETMYMH B BHJIE TAOIUII U TPa(UKOB, IENIaTh BEIBOJIBI 10 pe3yabTaTaM
WCCIIEIOBaHUS;

coOmoaThk mpaBuia OE30MacHOTO TpyAa MpH IPOBEICHWW HCCIENIOBAaHWNA B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENILCKOM W TNPOEKTHOW JEATEIIEHOCTH  C
MCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemaTrh pacuy€THBIE 3aJadydl C SBHO 3aJaHHOW (U3UYECKOW MOJENBI0, HCIOIb3YS
¢du3nveckre 3aKOHBI U MPHHINIIBI, HA OCHOBE aHAIN3a YCIOBHUS 33/1a4d BBIOMPATh (HU3NIECKYIO
MOJIeNb, BBIIENATH (DU3MYECKHE BEIMYMHBI U (OPMYIIBI, HEOOXOIMMBIE ISl €€ pelIeHHs,
MIPOBOJIUTH PACUETHI M OIICHUBATh PEATHHOCTH MOJyYeHHOTO 3HaUCHUS (PU3MUECKON BEINIHHEI,

pemaTh Ka4eCTBEHHBIC 3a/la4d: BBICTPAMBATh JIOTMYECKH HETPOTHBOPEUUBYIO IEMOUYKY
paccyKJIeHH ¢ ONOPOY Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUCCKUE SIBIICHHS,

WCIIOJIH30BATh MPH PEIICHUH YIeOHBIX 33124 COBPEMEHHbBIE HH()OPMAIIHOHHBIE TEXHOJIOTHH
IV TIOUCKA, CTPYKTYPHPOBAHHS, WHTEPIPETAMH W TPEACTABICHUS Y4eOHOW W HAy4HO-
MOTYJISIPHON MH(POPMALINH, TIOJTYYCHHOHN U3 Pa3IMYHBIX HCTOYHUKOB, KDUTHYECKH aHATTH3UPOBAThH
oJIy4aeMyro HH(OpMaInio;

MPHUBOANTH TPUMEPHI BKJIAZA POCCHUCKUX H 3apyOCKHBIX YUEHBIX-(HU3HKOB B pa3BUTHE
HayKH, 0OBSICHEHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PAa3BUTHE TEXHUKH U TEXHOJIOTHIA,

WCIIOJIb30BaTh TEOPETHUYECKIE 3HAHUS 110 (PU3HKE B MOBCETHEBHOM KU3HH JIJIsl 00ECTICUCHHS
0€30IacHOCTH TIpU O0paIeHH! ¢ MPUOOPaMHU U TEXHHUECKUMH YCTPOHUCTBAMH, JUIsi COXPaHEHUS
3I0POBbBSI U COOJIFOJICHUS HOPM KOJIOTUYECKOTO IMOBE/ICHUS B OKPYXKAIOIICH Cpe/ie;

paboTaTh B rpyIine ¢ BHITIOJHCHUEM PA3JIMUHBIX COIUAIBHBIX POJICH, IJIAHUPOBATH PAOOTY
TPYIIBL, PpalMOHAIBFHO paclpelesiiTh OOS3aHHOCTH W  IUIAHUPOBATh JIESTEIBHOCTh B
HECTAaHJAPTHBIX CUTYallUsX, aJCKBAaTHO OIEHMBATh BKJIAJ KaXKJIOTO W3 YYaCTHUKOB TPYIIBI B
peleHre paccMaTpUBaeMOM TIPOOIIEMBI.

K xonuy obyuenust B 11 kJacce rnpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpHUMEpax pojb U MecTO (U3UMKU B (POPMHUPOBAHMH COBPEMEHHOM
Hay4YHOM KapTHHBI MUpPA, B Pa3BUTUHM COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B MPAKTHUECKOU
NeATeIbHOCTH JIFOJIeH, IeJIOCTHOCTh U €IMHCTBO (PM3MUECKON KapTUHBI MUPA;

YUUTBIBATh TPaHUIBl TMPUMEHEHHs HW3YYEHHbIX (U3MUECKUX MOJeneil: TOuYeuHbIH
UIEKTPUYECKU 3apsij, JIyd CBETA, TOUEUHBIH HCTOUHUK CBETA, sIAEpHAst MOJIEb aTOMA, HyKJIOHHAs
MO/I€JIb aTOMHOTO si/Jpa MpH pelieHnH (PprU3nYecKux 3a/1ad;

pacrio3HaBaTh (pU3HUECKHE sBIIEHHS (IPOLECChl) M OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: JIEKTpUUECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMUYECKOE, MAarHUTHOE [JEHCTBUS TOKAa, B3aMMOJECHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHas
UHIYKLKSA, ACWCTBUE MAarHUTHOTO IIOJISI HA IPOBOJHUK C TOKOM M JBWXKYLIMICS 3apsn,
AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PaCIpPOCTPaHEHUE CBETA, OTpasKeHHeE,
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npenomiieHue, uHTepdepeHusa, audpakuus u MONSIpU3ANUS  CBETa, TUCHEPCHs CBETa,
doToanekrpudeckuit 3pdekt (poTodrPdeKT), CBeTOBOE JaBlIeHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI M HCKYCCTBEHHAs! PATMOAKTHBHOCTE;

OTIMCHIBATh M3yYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYCCKUE, MATHUTHBIC, ONTHUYCCKHE,
AIEKTPUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPENl) W AIIEKTPOMATHUTHBIE SIBIICHUS (TIPOILIECCHI),
UCTIOJIB3YS (U3MYCCKUE BEIMYMHBL: DJJCKTPHUSCKUN 3apsij, CHIa TOKa, DSJICKTPHUSCKOE
HaNpsDKEHHE, JIEKTPUIECKOE CONPOTHUBIICHHE, Pa3HOCTD MOTEHINAJIOB, IIEKTPOABIDKYIIAS CUIIA,
paboTa TOKa, WHAYKIMS MAarHUTHOTO TOJIsA, cwia Awmmepa, cuia JlopeHa, WHIYKTHBHOCTh
KaTYIIKH, SHEPTUsl JIEKTPUYECKOT0 W MArHUTHOTO IIOJICH, TIEPUOJ W YacToTa KoJeOaHud B
KoJIeOaTeIbHOM KOHTYpE, 3aps U CHJIa TOKa B MPOIECCe TAPMOHHYECKUX DIICKTPOMATrHUTHBIX
KojeOaHuii, (GOKyCHOE pAacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPH OIHMCAHWUU IPABUIHHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIB3YEMBIX BEJIIMYUH, WX OOO3HAYCHHS ¥ CIUHUIIBI,
YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIONINE JAHHYIO (DU3HUECKYIO BETHUNHY C APYTUMHU BETUIHHAMU;

OTIMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHUS M TIPOIECCHI, HCIONB3YS (pU3MdecKue
BEJIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI W YacTOTa CBETa, DHEPIUS U
UMITYIBC (POTOHA, TEPHUOJI TOJypaciajga, SHEPTHS CBSI3W aTOMHBIX Sjep, MPU OINHUCAHUU
MPABWJIBHO TPAKTOBATh (DM3WUECKUN CMBICT WCIOJIB3YEMBIX BEJIMYHWH, HX OOO3HAYCHHUS U
SIMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBSA3BIBAIONIUE TAHHYIO (U3MUYECKYIO BEIMYUHY C JPYTHMH
BEJTMYMHAMH, BBIUUCIISITh 3HAUCHUE (PU3NICCKOM BEJTMYNHEI;

aQHAIM3UPOBATh (DU3WUYCSCKUE TIPOIECCHI W SIBIICHUS, UCTOJB3ysS (PU3NICCKHE 3aKOHBI H
NPUHIMIEL: 3akoH OMa, 3aKOHBI TOCIEAOBATSIIBHOTO W IMApPAJUICIIBHOTO  COCJMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH JJIEKTPOMAarHUTHOW  WHAYKUIHH, 3aKOH
MPSMOJIMHEHHOTO PACIPOCTPAHCHUS CBETA, 3aKOHBI OTPAKCHHS CBETAa, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHUE DitHIITeHA i1 hoTodDPeKTa, 3aK0H COXpaHEHHUS SFHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPAaHEHHUs SJIEKTPUYECKOTO 3apsja, 3aKOH COXPaHEHHUsS MAacCOBOIO YHCIA,
nocTtynatel bopa, 3akoH paaMOakTHUBHOTO pacmajna, IOpU OSTOM pa3inyaTh CJIOBECHYIO
(hOpMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHWE W YCIOBHs (TpaHUIlBI, 00J1acTH)
MPUMEHUMOCTH;

OTIPE/IeNIATh HAIMpaBJICHUE BEKTOpPAa WMHAYKLIHWHW MAarHUTHOTO TOJIS MPOBOJHUKA C TOKOM,
cuibl Amniepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATh U300pakeHHE, CO3/1aBaeMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITIOJIHATh JKCHEPUMEHTHI IO HCCIEAOBAHUIO (DU3MYECKUX SIBICHUM U MPOLIECCOB C
UCIIOJIb30BAHMEM  TMPAMBIX W KOCBEHHBIX HW3MEpEHWil: Mmpu 3ToM  (POopMyIupoBaTh
npoOieMy/3afady v TUIIOTE3y Y4eOHOTO AIKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEJIOKEHHOTO
00opynoBaHus, IPOBOAUTH OMBIT U (POPMYJIUPOBATH BHIBObI;

OCYILIECTBIISITh TPSAMbIE M KOCBEHHbIE M3MEPEHUs (U3MUECKUX BEIMYUH, MPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE METObI OIICHKH
MOTPEIIHOCTEHN U3MEpPEHU;

HCCIIEI0BATh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C UCIOIB30BAHUEM MPSIMBIX U3MEPEHHUIA:
IpU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YyNbTAThl MOJYYCHHOW 3aBUCUMOCTHU
¢buznyecKux BENWYMH B BHUAE TaOmUIl M TpauKOB, JelaTh BBIBOABI IO pe3yibTaTaMm
WCCIIeIOBAHUS;

cobOnrofath mpaBuia Oe30MacHOro Tpyda NpU TMPOBEACHUU HCCIENOBAaHUM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-UCCIEeNOBATENLCKOM UM TPOEKTHOW JEeSITENbHOCTH C
MCIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOPaTOPHOTO 000PYIOBaHUS;

pematb pacy€THbIE 3aJauyd C SBHO 3aJaHHOM (U3MUYECKON MOJENbl0, HUCHOIb3Ys
(bu3nueckre 3aKOHBI M MPHUHIIUIBI, HA OCHOBE aHAIM3a yCIOBUS 33/1a4l BHIOMPATh (PU3NUIECKYIO
MOJENb, BBIACTATh (U3MUECKHE BEIUYHHBI W (OPMYIbI, HEOOXOAMMBIE Ui €€ peIIeHUs,
MIPOBOJIUTH PACUYETHI U OIICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAYCHUS PU3NIECKON BEITHMYMHBI,

pelaTh KaueCTBEHHBIC 3aJayd: BHICTPAWBATH JIOTHUECKH HEMPOTHBOPEUUBYIO IIETIOUYKY
paccyXJeHUl ¢ OMOPOi Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKHE SIBIICHUS;
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HCII0JIb30BATh IIPpH PCUHICHUN y‘-Ie6HbIX 3ala4 COBPCMCHHBIC I/IH(bOpMaI_[I/IOHHbIe TEXHOJIOTUU
JUIL TIOWCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETALUH M NPEACTABICHUS Y4eOHOW W Hay4dHO-
MOTYJISIPHOM MH(POPMALIUH, TOJTyYCHHOH U3 Pa3IMYHbIX HICTOYHUKOB, KDUTUYECKH aHATU3UPOBATh
MOJTy4aeMyr0 HHPOPMAITHIO;

OOBSICHATH MPUHIUIBI ACHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, Pa3IndaTh
YCIIOBHSI HX O€30MMaCHOTO UCIIOJIb30BAaHUS B TOBCEIHEBHOM JKU3HU;

MIPUBOJIUTh IPUMEPHI BKIAJA POCCUMCKUX U 3apyO€KHBIX Y4YEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHUE ITPOIICCCOB OKPYKAOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JIb30BATh TCOPCTUUCCKHUEC 3HAHMA 10 (1)I/I3I/IK€ B HOBCCI[HCBHOﬁ KU3HU TJIA O6GCH€‘-ICHI/I$I
0€301acHOCTH TPU 00paIeHUH ¢ MPUOOPAMHU U TEXHHUECKUMH YCTPOHUCTBAMH, JUI COXPAHEHUS
3JI0POBBS M COOJIOICHHSI HOPM JKOJIOTUYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpeie;

paboTaTh B rpyIIle C BBHIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX pOJIeH, IUIAaHUPOBATh paboTy
IPYNIbl, PAlUOHAJIBHO pacHpenesiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HCCTAHJAPTHBIX CUTyalUAX, aJCKBATHO OICHMBATHL BKJIAJ KaXXI0TO M3 YYACTHHUKOB TPYIIIbLI B
pelICHHE pacCMaTpUBaEeMOM MPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 kaace
Ne HanmeHnoBaHue pa3/1ejioB U TeM MPOrpaMMBbI Koanuec DJIeKTPOHHbBIE
n/n TBO (un¢posbie)
4acoB o0pa3oBaTe/bHbIE
pecypcbl
Pasnen LOU3IMKA M METO/Ibl HAYYHOI'O MO3HAHUS — 2 yaca
11, ‘CDI/I?;I/IKa Y METO/Ibl HAYYHOTO MO3HAHHUSI ‘ 2 ‘ https://m.edsoo.ru/7f41bf7
Pasnen 2 MEXAHUKA — 18 yacoB
2.1 |Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2.2 Jlunamuka 7 https://m.edsoo.ru/7f41bf7
2.3 [3aKOHBI COXpaHEHHsS B MEXaHUKE 6 https://m.edsoo.ru/7f41bf7
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMMUMKA — 24 yaca
3.1 |OCHOBBI MOTIEKYISIPHO-KHHETHIECKOH TEOPUH 9 https://m.edsoo.ru/7f41bf7
3.2 |OCHOBHI TEPMOUHAMUKH 10 https://m.edsoo.ru/7f41bf7
3.3 |ArperaTHble cocTosHMS BemecTBa. Pa3oBble mepexo bt 5 https://m.edsoo.ru/7f41bf7
Paznea 4. QJIEKTPOJANHAMMUMKA - 22 yaca
41 [Pmexrpocrarnka 10 https://m.edsoo.ru/7f41bf7
2
4.2 [[locTosHHEIN SnekTprUecKuit TOK. TOKM B pa3nnuHBIX 12 https://m.edsoo.ru/7f41bf7

Pe3epBHoOe Bpems — 2 yaca

68

O011ee KOJIMYECTBO YaCOB IO MporpaMme
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TEMATHYECKOE IINTAHUPOBAHUE

11 kaacc

Ne HanmeHnoBaHue pa3/1ejioB U TeM MPOrpaMMBbI Koanuec DJIeKTPOHHbBIE

n/n TBO (uudposbie)
4acoB o0pa3oBaTe/ibHbIE
pecypcbl

Pasnen 1. DJEKTPOAMHAMHMKA — 11 uacos

1.1, MaruautHoe nose. DIeKTpOMarHuTHAs HHIYKIIUS 11 ‘ https://m.edsoo.ru/7f41c97c
Pazgen 2. KOJIEBAHUSA U BOJIHBI — 24 yaca

2 1. [MexaHH4ecKue U AEeKTPOMAarHUTHBIC KOJIeOaHNUS 9 https://m.edsoo.ru/7f41c97c
2 9 [MexaHHYecKne U IEeKTPOMArHUTHBIC BOJHBI 5 https://m.edsoo.ru/7f41c97c
23 |OnTnka 10 https://m.edsoo.ru/7f41c97c
Pa3aen 3. OCHOBBI CIHEIITUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH - 4 uaca

3.1 |OCHOBEHI CrieIUATBHO TEOPHN OTHOCHTETBHOCTU 4 https://m.edsoo.ru/7f41c97c
Paznea 4. KBAHTOBAS ®U3UKA - 15 yacos

41 [PmeMeHTH KBAHTOBOW ONTHKU 6 https://m.edsoo.ru/7f41c97c
4.2 |Ctpoenue aToma 4 https://m.edsoo.ru/7f41c97c
4.3 |ATOMHOE S1po 5 https://m.edsoo.ru/7f41c97c
Pa3znen 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3UKU — 7 yacos
5.1 ‘BHGMGHTBI aACTPOHOMHUH M aCTPOPH3HKH ‘ 7 ‘ https://m.edsoo.ru/7f41c97c
Pa3nen 6. .OBOBIAIOLUIEE IIOBTOPEHHUE — 4 yaca
6.1 |O6oGuatonee noBTopenye | 4 | https://m.edsoo.ru/7f41c97c
Pe3epBHoOe Bpems — 3 yaca

G

O0111ee KOJIUYECTBO YaCOB 10 MpOorpaMme

20


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

- TIpomuto

IIponymepoBano \

£t
CkpereHo :ng
Hupckrop :
. 7=

/

21



22



