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COAEPKAHUE YYEBHOI'O ITPEJIMETA «®PU3UKA»

10 KJIACC

Paznen 1. ®u3nka 1 MeTOAbl HAYYHOI'0 MO3HAHUSA
dusnka — Hayka o mnpupoje. Hayunbie Meroawl MO3HaHUS OKpykaromiero mupa. Poib
IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TIO3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBJICHMH W TpolieccoB. Hayunbie rumotesbl. dusmdeckue
3aKOHBI U TeOpHH. [ paHHIIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHITUIT COOTBETCTBUSI.

Pome m mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAayyHOW KapTUHBI MHUpaA, B
IIPAKTHYECKOU IEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AmnHanorossle 1 I_II/I(I)pOBBIG H3MCPUTCIIbHBIC HpI/I60pI>I, KOMIIBIOTCPHBIC JAaTYHUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe aABuKeHre. OTHOCUTEIBHOCTh MEXaHUUECKOTO ABMKEeHHs. CrucTemMa oTcuéra.
Tpaexropus.

[lepemernienue, CKOpoOCTh (CpemHSAsI CKOPOCTh, MIHOBEHHAs CKOPOCTh) M YCKOpEHHE
MaTepUuaIbHOM TOYKH, MX MPOEKIMU Ha OCHU CHCTeMbl KoopiauHat. CIoKeHHE MepeMenieHUuN H
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPABHOYCKOPEHHOE NpPSMOJMHEHHOEe [BIKeHHe. ['padmku 3aBUCHUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MepEMEIICHUSI MaTePHUATIbHOM TOYKH OT BPEMEHH.

CBoOoaHoe majeHue. Y cKopeHrue CBOOOHOTO TaICHHS.

KpuBonunelinoe neukenue. JIBuxeHne MarepuaibHON TOUKH MO OKPYKHOCTH C MOCTOSIHHOM
M0 MOJYJIO0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, TUHEHHAst ckopocTh. [lepuoa u yactora oOparieHus.
[lenTpocTpeMUTENEHOE YCKOPEHHE.

TexHudeckue yCTpOHWCTBAa U MPAKTHUECKOE MPUMEHEHHUE: CIHIOMETp, ABUKEHUE CHAPSIOB,
LIETIHBIE U pEeMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUETa, ULTFOCTPAIHS KHWHEMAaTHUECKIX XapaKTEPUCTHK JBIKCHHS.

[IpeobOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MIPOCTHIX MEXAaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUSI.

HamnpaBnenue ckopocTy npu JBMKEHUHN TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO OMPEEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MYTSIMH, MPOUICHHBIMU TEJIOM 32 MOCIEAOBaTENIbHbIC
paBHBIE MPOMEXKYTKH BPEMEHHU MPHU PAaBHOYCKOPEHHOM JIBH)KEHUHU C HAYAJIbHOW CKOPOCTBIO, PaBHOM
HYJIIO.

N3yueHne NBUKEHUS IIAPUKA B BI3KOU KUIKOCTH.

Nzydenne nuxkeHus Tena, OPOINIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunun otHocutenbHocTH ['anmuies. Ilepseiii 3akoH HproToHa. MHepuuanbHble CUCTEMBI
OTCU€Ta.



Macca Ttena. Cuna. Ilpunuun cynepno3unuu cwi. Brtopoit 3akoH HerooToHa s
MaTteprabHOM TOUKHU. TpeTuid 3akoH HproTOHA 171 MaTepralbHbIX TOYEK.

3akoH BceMupHoOro taroreHus. Cuna tsxectu. [lepBas kocMuuyeckas CKOPOCTb.

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

Tpenne. Buasl Tpenus (mokosi, ckonbxkeHus, kadeHus). Cuna tperus. Cyxoe tpenue. Cumna
TPEHHS CKOJNBXKEHUS M Cwia TpeHus mnokos. Kodddumment tpenus. Cuna CONMpOTHBICHUS TpU
JBWKEHUHU TeJa B )KUJIKOCTU UJTU Tas3e.

[ToctynaTenbHoe U BpamareabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT cuibl OTHOCUTENIBHO OcH BpaieHus. [lneyo cuibl. YcinoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckue yCTpOHCTBA M MPAKTHYECKOE NPUMEHEHHWE: TMOAIIUITHUKK, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME nHEpUUH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIINX TEII.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBHCHUMOCTB CHIIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJACHUH.

CpaBHeHME CHUII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecus TBEPAOTo Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

Nzyuenne nuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH CWJ YNPYTOCTH, BO3HHMKAIOIIUX B MPYXHUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO TENA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKonbl COXpanHeHUn 6 MEXAHUKE

Nmnynbe MaTepuanbHOW TOYKM (Tena), CUCTEMBbl MaTE€pHANbHBIX TOYeK. MIMIynbC cUIbI U
M3MEHEHNE UMITYJIbca Tejla. 3aKOH COXpaHEeHHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pa6ora cunbl. MOIIHOCTE CHUIIBI.

Kunernueckass sHeprus MaTtepuanbHOW TOUkd. Teopema 00 H3MEHEHUM KHHETUYECKOM
SHEPIUH.

[Torennmaneuas sHeprus. [loTeHmanpHas SHEPTHUs yNpyro aeGOpPMUPOBAHHOW MPYKUHBI.
[ToTeHunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnmanbHble W HEMOTEHIUANbHBIE CUJBL. CBs3b pPabOThl HEMOTEHIUANBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKOI YHEPTUu.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4ecKkue yCTpOMCTBa M IPAKTHYECKOE IPUMEHEHHE: BOJOMET, KOMEp, MPYKUHHBINA
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUXEHUE.

[lepexoxa mMoTEHIIMATILHON YHEPTUU B KHHETUYECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul



N3yyenne aOCOIIOTHO HEYNPYroro yjaapa ¢ MOMOUIbIO JABYX OJUHAKOBBIX HHUTSIHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI C MI3MEHEHUEM MEXaHWYECKOW SHEPTUU Tejla Ha TpUMepe
PacTsKEHUS PE3UHOBOIO KIyTa.

Pa3znen 3. Mosiekyasipaasi pu3uKa U TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul

OCHOBHBIE TOJOXKEHUSI MOJEKYISIPHO-KMHETHUECKOW TEOPHHM M MX ONBITHOE 00OCHOBAHME.
BbpoynoBckoe asmxenue. duddysusa. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS YACTHIl BEIIECTBA.
Mopenu cTpoeHus ra3oB, JKUIKOCTeH U TBEPIBIX Teld U OOBSICHEHHE CBOICTB BELIECTBA Ha OCHOBE
3THX Mojeneil. Macca u pazmepsl Mosiekyil. Konnuectso BemiecTBa. [locTostnHast ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenscus.

Mopens wuaeanbHoro raza. OCHOBHOE YpPaBHEHHME MOJIEKYJSIPHO-KMHETUYECKOH TEOpHUH
UJealbHOTO ra3a. AGCOIIOTHAS TeMIepaTypa Kak Mepa cpeHel KHHETHUECKO SHEPTUH TEIIOBOTO
nBrKeHns dactun rasa. llkama temmneparyp KenbBuHa. ['a30Bble  3aKOHBL. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanmebrona. M3omporeccsl B UACAIBHOM Tra3e C IMOCTOSITHHBIM
KOJIMYECTBOM BemiecTBa. ['paduueckoe mpeacTaBieHHne HW30MPOIECCOB: H30TepMa, H30XO0pa,
nzobapa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHl, [OKa3bIBAIOLIME JMCKPETHOE CTPOEHHME BellecTBa, (ororpaguu  MOJIeKy
OpPraHUYECKUX COEANHEHUN.

OnpIThl 10 AUPPY3UH KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACUCTBHS.

Monens, WUTIOCTpUpYIOLIas MPUPOY JaBJICHUS ra3a Ha CTEHKH COCya.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UI€aJIbHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

Omnpenenenne Macchl BO3yXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpEeHUH 00bEMa KOMHATHI,
JIABJICHUS U TeMIIepaTyphl BO3/lyXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEX]Ty TapaMeTpaMy COCTOSTHUS pa3peKeHHOro Tra3a.

Tema 2. Ocnoevt mepmoounamuku

TepMonnHaMuueckass cuctemMa. BHyTpeHHsAs SHeprus TEpMOAMHAMMYECKOHM CHCTEMBI H
criocoOb! €€ u3meHeHus. KommnuecTBo TerioTsl U pabota. BHyTpeHHsISI sHEprusi oAHOATOMHOI'O
uealbHOTO raza. Bujpl Temonepeaayu: TEIIONPOBOIHOCTb, KOHBEKIIUS, U3IyUYeHHE. Y AeTbHas
TEIUI0EMKOCTH BellecTBa. KoMuecTBO TEIIIOTHI IPH TEIUIoNEpeiade.

[Tonarue 06 anmabatHoM mporuiecce. [lepBrlii 3aKOH TepMoIUHAMUKH. [IpuMeHeHue nepBoro
3aKOHa TEPMOJAMHAMUKH K H3omporeccam. [ paduueckas nHTeprnperanus paboTs rasa.

BTtopoii 3akoH TepmonnHamMuki. HeobpaTuMOCTh TPOIIECCOB B MPUPO/IE.

TennoBele MammHbL. [IpUHIMIBI ASHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBanus »HEpPruu B
TeruoBbIX MammmHax. Koaddunuent nonesnoro neiicreus teroBoit mammubl. [Hukn KapHo u ero
KO3 QHUIHUEHT MOJIE3HOTO ACHCTBUS. DKOJIOTHUECKUE MTPOOIIEMBI TETIIOIHEPT €TUKH.

TexHnueckue ycTpoucTBa U NPAKTUYECKOE MPUMEHEHHE: IBUraTeIb BHYTPEHHETO CrOPAHUs,
OBITOBOM XOJOJMIBHUK, KOHIUIIOHED.

Jlemoncmpayuu



W3meHeHne BHyTpEeHHEH SHEPTUH Teja MPU COBEPIICHUN PabOThI: BHUIET TPOOKHU U3 OYTHUIKH
Mo JCHCTBHEM CXKATOro BO3MyXa, HarpeBaHue d3dupa B JATYHHOH TpyOKe NyTEM TpEHUs
(BuICOICMOHCTpALIHS).

W3meneHnue BHyTpeHHEH 3HepTruu (TemMrepaTyphl) Tella Ipu TeIuionepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Monenu mapoBoii TypOHHBI, IBUTATEIsl BHYTPEHHETO CTOPaHUsI, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii s3xcnepumenm, n1abopamopmsie pabomul

N3Mepenne yienbHOM TEMI0EMKOCTH.

Tema 3. Acpezcamnuie cocmoanusn eeuyecmea. Dazosvie nepexoont

[TapoobpazoBanue u koHaeHcanwus. VcmapeHue u kumeHue. AOGCOTIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BoO3Ayxa. HacelmeHHbli map. YienbHas TeruioTa napooOpa3oBaHHs. 3aBUCHUMOCTh
TEMIIEPATypPbI KUTICHUS OT AaBJICHUS.

Teépmoe teno. Kpucramnuueckre u amopdHbie Tena. AHU30TPOMUS CBONCTB KPUCTAILJIOB.
Kunkue xpucrtamnsl. CoBpemeHHble MaTepuanbl. [lnaBieHue u Kpuctamnuzauus. Y aeiabHas
teruioTa miasiaeHus. Cyonumanus.

YpaBHeHHe TEIIOBOrO OanaHca.

TexHudyeckue yCTpPOHCTBA M TMPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH TTOJIyYEHHUsI COBPEMEHHBIX MaTepHUaJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX MAPOB.

Kunenue nmpu moHW>KEHHOM JaBICHUH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habmronenne HarpeBaHus ¥ MIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.

JleMoHCTpausi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3mepenne 0THOCUTEIBHON BIaKHOCTH BO3TyXa.

Pazpnen 4. DuekrpoanHaMunka

Tema 1. dnexkmpocmamuxa

OnekTpu3anus Tei. JNeKTpUIecKui 3apsa. [IBa Buaa snekrpuueckux 3apsnos. [I[poBoaHuky,
JTUBJIEKTPUKU U TOITYIIPOBOAHUKHU. 3aKOH COXPAHEHUS AJIEKTPUIECKOTO 3aps/aa.

B3aumonericteue 3apsinoB. 3akoH Kyiona. TouedHslll 2JIEKTpUUECKU 3apa. DINEKTPUUECKOE
nosie. Hanpsi€HHOCTh 3aeKkTpuyeckoro moiid. [IpuHIMN cynepno3uuuy 3JIEKTPUUECKUX MOJIEH.
Jluany HanpsHKEHHOCTH JEKTPUUECKOTO TOJIS.

Pa6ora cun snexrpocratuueckoro nosst. [lorenuuan. Paznocts norenimanos. [IpoBonHnku
U JURJIEKTPUKHU B AJIEKTPOCTATUUECKOM Tosie. [{uanexTpuueckas IpOHUIIAEMOCTb.

OnektpoémMkocTh. KoHaeHcaTop. OIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OHEprus
3apsHKEHHOI0 KOHAEHCATOopa.

TexHuyeckue ycTpoiicTBAa M NPAKTHUYECKOE IMPUMEHEHHUE: BJIEKTPOCKON, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3allUTa, 3a3eMJICHUE BJIEKTPONpHOOpOB, KOHIEHCATOP, KOMUPOBAJIbHBIN
anmnapar, CTpyMHBIM IPUHTED.

Jlemoncmpayuu

Y cTpolcTBO M MPUHIUIT AEHCTBUS AJIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE M0JIE 3apsSyKEHHBIX TEI.



[IpoBOHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUuecKas 3aluTa.

JIMDJIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCHMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOMIAAU IUIACTUH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUYECKON IPOHULIAEMOCTH.

DHeprus 3aps>KEHHOT0 KOHJIEHCATOpA.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuueckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKa. VMICTOYHMKHM TOKA.
Cuia Toka. [TocTossHHBIN TOK.

Hanpsixenue. 3akon Oma aJig yyacTka Lenu.

DNeKTpUYEeCKOe CONPOTUBIICHHE. Y IeJIbHOE CONpOTHBIIEHHE BenlecTBa. [locnenoBarensHoe,
napajuiesIbHOE, CMEIIAHHOE COEAMHEHHNE TPOBOHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIenia. MOIIHOCTB 3JEKTPHYECKOTO TOKA.

DNEeKTpOoABMKYIIAs CUjla U BHYTPEHHEE CONPOTUBIIEHUE MCTOYHHMKA TOKAa. 3akOoH Oma Juis
MOJIHOM (3aMKHYTO#1) anekTpuyeckoil nenu. KopoTkoe 3amMblkaHue.

DNeKTpOHHAs TPOBOJIMMOCTD TBEPIBIX METANIOB. 3aBUCUMOCTh COTIPOTUBIICHUS METAJIOB OT
temrepatypbl. CBEpXIPOBOIUMOCTb.

DneKkTpruyecKHuil TOK B Bakyyme. CBONCTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs! U MPUMECHAsI TPOBOJAUMOCTH MOTYTPOBOIHUKOB. CBOlCTBa
p—n-nepexona. [loaynpoBoJHUKOBbIE TPHOOPHI.

DONeKTpUYeCKH TOK B pacTBOpaXx MW pacijiaBax dSJIEKTPOIUTOB. DJIEKTPOITUTHYECKAs
JUccolanus. JIeKTPOIIn3.

DnekTpuyeckuili ToK B razax. CamMoCTOATENbHBI U HECAMOCTOATENbHBIN pa3psa. MomHus.
[Ina3zma.

TexHuueckue ycTpoMcTBa M MPAKTUUECKOE MPUMEHEHHUE: aMIepMETp, BOJIBLTMETpP, PEOCTar,
WUCTOYHUKUA TOKA, OJIIEKTPOHArpeBaTelbHbIe MPUOOPHI, AIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  COMNPOTHBICHHUSA,  BaKyyMHbIH  JIMOJA,  TEPMUCTOPHI U (OTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN N0/, TaTbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCHMOCTh COINPOTHUBJICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MOTIEPEYHOT0 CEYEHUS U MaTepHuaa.

CwmerranHOE COeTMHEHUE TIPOBOTHUKOB.

[Ipsimoe wu3MepeHue HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHHMe TallbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHMOCTH COMPOTUBIICHUS METAJIJIOB OT TEMITEpaTypHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

OHOCTOPOHHSISI TPOBOJAUMOCTH AUOIA.

Yuenuueckuii sxkcnepumenm, n1abopamoptvle pabomol

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 31eKTpoABMKYILEN CUITbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Habmonenue anekrpornusa.

MesxknpeamMeTHbie CBSI3H



N3yuenne kypca ¢uszuku 06azoBoro ypoBHsS B 10 Kiacce OCYIIECTBISCTCA C y4ETOM
COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBSI3eH ¢ KypCcaMu MaTeMaTHUKH, OMOJIOTHH, XUMUH, Teorpadun
Y TEXHOJIOTHH.

Mesicnpeomemnvle noHsamus, CBSI3aHHbIE C HW3yYEHHEM METOJIOB HAyYHOTO MO3HAHUS:
SBJICHUE, HAy4HbIH (akT, rumnore3a, (u3HuUecKkas BeJIUYMHA, 3aKOH, Teopus, HaOI0aeHUeE,
9KCIIEPUMEHT, MOJIEIIMPOBaHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: peuieHHe CUCTEMbl ypaBHEHUH, JUHEWHHas (yHKIMs, napaboia, runepoona,
uX rpauKu U CBOICTBa, TPUrOHOMETpHUECKUE (YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M KX IMPOEKUUMHM HAa OCU KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

Buonoeusn: mexanmdeckoe IBMKEHHE B JKHMBOHM mpupone, auddysus, ocMoc, TermmooOMeH
KUBBIX OPraHMU3MOB (BBl TEIUIONEpenadyH, TEIIOBOE PaBHOBECHE), IIEKTPUUYECKUE SIBICHUS B
JKUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, TeTUIOBbIE CBOMCTBA TBEPIBIX TEJ, )KUJIKOCTEH M ra30B, dJIEKTPUUYECKHE CBONCTBA
METaJUIOB, 3JEKTPOJIUTUYECKAS TUCCOLMALINSL, TalbBaHUKA.

l'eocpagpus: BARXXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeodpa3oBaHUE JBMKCHUN C WCIOJIH30BAHUEM MEXAHHM3MOB, YUYET TPCHHS B
TEXHUKE, TOIIUITHUKYA, HCIOJH30BAaHUE 3aKOHA COXPAHEHUs HMITyJbca B TEXHHKE (pakera,
BOJOMET U JpyTHE), ABUTATEIb BHYTPEHHETO CrOpaHUsl, MapoBasi TypOuHa, OBITOBOM XOJIOAUIBHUK,
KOHJIULIUOHEP, TEXHOJOTUU TOJyYEHHs] COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCIIE HAHOMATEPUAJIOB,
U HaHOTEXHOJIOTHH, JJIEKTPOCTAaTHYeCKas 3alluTa, 3a3eMJICHHE 3JIEKTpOonpuOOpoB, KCEPOKC,
CTPYHHBIH TIPUHTEP, OJJIEKTPOHArpEeBaTEIbHBIE TPHOOPHI, DIIEKTPOOCBETUTEIBHBIE MPHUOOPHI,
rajJibBaHUKA.
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Pazpnen 4. DuekrpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHBIE MarHUThI. B3anmoaeiicTBHE MOCTOAHHBIX MarHuTOB. MarHuTHOE noje. Bekrop
MarHuTHOM MHAYKIMH. [[puHIMN cynepno3uiuym MarHUTHBIX osiel. JIMHUM MarHUTHOM MHTYKIIMH.
Kaptuna nuHuit MarHuTHOM MHAYKIMH MOJISI TOCTOSSHHBIX MAarHUTOB.

MarnuTHoe moje NpoBOAHMKA ¢ TokoMm. KapThHa NWMHUNA WHIAYKIMA MArHUTHOTO MOJIS
JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBIEBOTO MPOBOJAHUKA, KATYLIKU ¢ TOKOM. OnbIT
Opcrena. BzaumopaencTeiue mpoBOAHUKOB C TOKOM.

Cuna AMniepa, €€ MOlyJib M HalpaBlICHUE.

Cuna JlopeHnia, e€ Moyib U HanpaBlieHUe. [[BUkeHne 3apsKEHHOM YacTUIIbl B OTHOPOJIHOM
MarHuTHOM noJie. Pabota cumer JlopeHiia.

SBneHue DNEKTPOMArHWUTHOM MHAYKOMU. [IOTOK BEKTOpa MAarHUTHOM  HMHAYKIMH.
DNEeKTPOABUKYIAsA CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOU uHayKuuu dapayes.

BuxpeBoe nsnekTpuueckoe 1Moje. NEKTPOJABIKYIIAs CHIa HHAYKIUH B TPOBOJHUKE,
JBHKYIIEMCS IOCTYIIaTEIbHO B OJJHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuo Jlenna.

NHnykTUBHOCTD. SIBIEHUE CAMOMHAYKIIMHU. DNEKTPOJABUKYIIAs CHJIA CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.



TexHuueckue yCTPOMCTBA M NPAKTHYECKOE MPUMEHEHHE: TOCTOSHHBIE MArHMTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIb, YCKOPUTENN 3JIEMEHTAPHBIX YACTUILI, UHTYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIuHUY MHIYKIUYA MarHUTHOTO TOJIS.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

HetrictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBneHue NEKTPOMArHUTHON UHAYKIUH.

IIpaBuio JleHna.

3aBUCUMOCTh 3JIEKTPOABMKYILIEH CHJIbI MHIYKUUH OT CKOPOCTH M3MEHEHHMSI MarHUTHOTO
IMOTOKa.

SIBneHne caMOMHIYKIUH.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yueHrne MarHuTHOTO MOJIs1 KaTYLIKH C TOKOM.

WccnepnoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIeHUS 371€KTPOMAarHUTHON WHIYKITUH.

Pazgea 5. KoJsie0anus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebarenbnast cucrema. CBoOonHble MexaHuueckue KoseOanus. [‘apMoHHueckue
koneOanus. Ilepuon, wacrora, ammuuryna u  Qaza kosebaHuil. [Ipy>KUHHBIM MasTHUK.
MareMaTHueckuil MasgTHUK. YpaBHEHHE rapMOHUYECKUX KojebaHuil. [IpeBpalienue sHepruu npu
rapMOHUYECKUX KOJIeOaHUSIX.

Konebartenbupiii koHTYyp. CBOOOAHBIC JJIEKTPOMAarHUTHBIE KoJieOaHUST B HACATHLHOM
Koje0aTeNbHOM  KOHTYype. AHAJIOTUS MEXAYy MEXaHHYECKMMH U 3JIEKTPOMArHUTHBIMU
kosneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHMsI PHEPIMM B HJICATbHOM KoJieOaTeIbHOM
KOHTYpE.

[IpencraBnenne o 3aTyXaromMX KosieOaHMAX. BBIHYXIEHHblE MeXaHMYeCKHe KoJeOaHus.
Pe3onanc. BeiHyX/1€eHHBIE 2JIEKTPOMAarHuTHbIE KOJIeOaHusl.

[IepemenHbIi TOK. CHHYCOMJANbHBIA NMEPEMEHHBIM TOK. MOIIHOCTP NEPEMEHHOIO TOKA.
AMIIIUTYJHOE U AEUCTBYIOLIEE 3HAUEHUE CUIIbI TOKA Y HANIPSKEHMUS.

Tpancdopmarop. IIpousBoacTBo, mnepenaya M MOTPEOICHHE HIIEKTPUUYECKOW HHEPTHUU.
DKOJIOTHYECKHE PpPUCKM TIpU TMPOU3BOACTBE dJeKTposHepruu. KynbTypa HCHOIB30BaHUS
AJIEKTPOIHEPIUU B ITOBCEIHEBHOM JKU3HH.

TexHudyeckue ycTpocTBa U MPAKTUUECKOE IPUMEHEHHE: DIIEKTPUUECKUI 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKa, IMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeIbHON CHCTeMbl (MPYKUHHBIA WM MaTeMaTHYEeCKUN
MasTHHK).

Habmonenue 3atyxaronmx KojaebaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Ha6mronenue pezonanca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJIEOaHHUS.



OcumsiorpaMMbl  (3aBUCHMOCTH  CHJIBI  TOKA U HAmpsOKEHUS OT  BPEMEHH) Ul
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mpu mocnenoBaTENbHOM COEOUHEHMM PE3UCTOpA, KaTYLIKU HHAYKTUBHOCTH H
KOHJICHCATOpA.

Mozenb IMHUY 3JIEKTPONIEpEIadH.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJIBIX KOJICOAHUH Tpy3a Ha HUTH OT JUTMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue INEpeMEHHOIO TOKa B LENM M3 IOCIENOBAaTEIIBHO  COEAMHEHHBIX
KOHJIEHCATOPa, KaTyIlIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHunHble 60JIHbL

MexaHnueckue BOJIHBL, yclIoBuUs pacnpocrpaneHus. Ilepuoa. CxkopocTs pacnpocTpaHeHUs U
JyinHa BouiHBL. [lonepednslie M poaonbHble BoJdHBL. VHTepdepeHus n nudpakuus MeXaHMueCKuX
BOJIH.

3Byk. CKopocTh 3ByKa. I pomMKocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

ONEKTPOMarHuTHHIE BOJHBI. Y CIOBUS M3JIY4YEHMs JJIEKTPOMArHUTHBIX BOJH. B3anMHas
opueHTtanus BekTopoB E, B, V B anekTpomaruutHoi BosnHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXEHHWEe,  TpeloMIIeHWe,  mnoisipuzauus, audpakous,  uHTepdpepeHuus.  CKOPOCTbH
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 351eKTpoMarHuTHHIX BOJIH. [IprMeHeHe 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAtOIIeH CpeJibl.

TexHuyeckue ycTpoilcTBa M NPAKTUYECKOE IMPUMEHEHHE: MY3bIKAIbHBIE WHCTPYMEHTHI,
yJIBTPa3ByKOBasl [IMarHOCTUKAa B TEXHUKE M MEAMIMHE, pajap, PaguONpHUEMHMK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE TOTIEPEYHBIX U TIPOJIOJIHBIX BOJIH.

Kone6momieecs: Teno Kak HCTOYHMK 3BYKa.

Habmtonenue oTpaxeHus 1 NpeoMICHUS MEXaHUUECKUX BOJIH.

Habmonenue nnrepdepeHny U AMPpakiui MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmtoneHue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA € aMILJIUTYA0H U 4YaCTOTOM KoeOaHUH.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHHUE, MPEIOMIIEHHUE, MOJIIpU3aLus,
nudpaxius, UHTeppepeHLus.

Tema 3. Onmuxa

I'eomeTrprueckas ontuka. IIpsMosnHeNHOE pacIpOCTpaHEHUE CBETa B OJHOPOJIHOM cpere.
Jlyu cBera. ToUeUYHBIN UCTOYHUK CBETA.

Otpaxenue cBera. 3akOHbl OTpaxeHHs cBera. llocTpoeHue H300pa’keHUN B IIOCKOM
3epKae.

[Ipenomienue cBeTa. 3aKOHBI MIPEIOMIICHHUS cBeTa. AOCOMIOTHBIN MOKa3aTeIb MPEIOMIICHUS.
ITonnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroil oaHoro BHyTPEHHETO OTPaKECHMUS.

Hucnepcus ceera. CnoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobwuparornue u paccenBaromue JuH3bl. ToHKas TuH3a. DOKyCHOE pacCTOsITHUE U ONITHYECKas
cuia TOHKOM nuH3BL IlocTpoeHne wu300pakeHH B COOMpPAIONIMX W PACCEMBAIOIIUX JIMH3AX.
@opMyia TOHKOU JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JTMH30M.

[Ipenenbl IPUMEHUMOCTH TEOMETPUYECKON ONITUKH.
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Bomnosas ontuka. atepdepenius ceera. KorepeHTHbIE HCTOYHUKU. Y CITOBUSI HAOIOICHUS
MaKCHUMyMOB U MUHUMYMOB B HHTEP(EPECHIIMOHHOW KapTHHE OT JABYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakius ceera. AudpakiuronHas pemeérka. Y caoBre HaOMIOIeHUS IVIaBHBIX MAaKCUMYMOB
IIPY MaJIeHUH MOHOXPOMATHYECKOI0 CBETa Ha TU(PAKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHudyeckue yCTpPOHCTBA M TPAKTUYECKOE MPUMEHEHHE: O4YKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKA, AU(pakurOoHHAas peméTka,
MOJISIPOU L.

Jlemoncmpayuu

[IpsiMonuHetHOE pacmpocTpaHeHUe, OTpakeHUE | IMperoMiieHne cBera. OnrTuyeckue
PUOOPHI.

[TonHoe BHyTpeHHee oTpaxeHue. Moienb cBeTOBOA.

HccnenoBanue cBONCTB N300paXKeHUM B TMH3AX.

Mopenn MEKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

Hab6mronenue qudpakiuum cBerta.

HaGurotenue aucriepcuu cBera.

[Tonyuenue crekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIUOHHON PEHIETKY.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3mepenne mokazaresns MpeioMIICHUs CTEKIA.

HccnenoBanue cBOWCTB N300paKeHH B THH3aX.

Habmronenue aucnepcun ceera.

Pa3jnen 6. OcHOBBI crieMAIbHONH TEOPUHM OTHOCUTEIBLHOCTH
['panuubl OPUMEHUMOCTH KJIACCMYECKOW MeXaHWKH. [locTymaTel crenuanbHONM Teopuu
OTHOCUTEJIBHOCTA: MHBAapUAHTHOCTb MOJYJS CKOPOCTH CBE€Ta B  BaKyyme, IPUHIUI
OTHOCHTEIBbHOCTH DUHINTEHHA.
OTHOCHUTENBHOCTH OAHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
OHeprusi ¥ UMITYJIbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl € PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI MOKOSI.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6aHmMoBOU ONMUKU

®oronsl. ®opmyna [InaHka cBs3u SHEPruu (POTOHA C €r0 YACTOTON. DHEPrusl M HMITYJIbC
¢doroHna.

OtkpsiTue u uccneaoBanue Gorodddexra. Oneitel A. I'. CtoneroBa. 3akoHbl poTorddekTa.
VYpasuenue DitnmreitHa 115 hotodddekra. «KpacHas rpanuma» pororddexra.

JNasnenue ceera. OnbiTel I1. H. JIeOenena.

XUMHUYECKOE ICMCTBHUE CBETA.

Texnuyeckue yCTpoHCTBA M MpaKkTUYECKOoe MpUMEHEeHHe: (OTOINEeMEeHT, (OTOAATUHK,
coJIHeUHas OaTapesi, CBETOIHOI.

Jlemoncmpayuu

®oTo3eKT Ha YCTAaHOBKE ¢ IUHKOBOM IIIACTHHOM.
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UccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.
Cseroauos.

Conneunas 6artapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHuto o -dactuil. Ilnaneraphas
mojenb aroma. [loctynmatel Bopa. Mznydyenune u mormouienne (OTOHOB NpH HEPExXoje aroma ¢
OJIHOT'O YPOBHSI SHEPruu Ha Apyroi. Buael ciekTpoB. CEKTp ypOBHEM 3HEPTHHU aTOMa BOJOPOAA.

BousiHoBgie cBolicTBa yacTull. Bonubl ge bpoins. KopryckylisipHO-BOJIHOBOM Tyau3M.

CHOHTaHHOE U BBIHYKJEHHOE U3J1yYEHUE.

TexHuyeckue yCTpOMCTBA M IIPAKTHUYECKOE INPUMEHEHHME: CHEKTpPaJbHBbIM  aHAJIN3
(cmexTpockom), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

HaGrotenune JInHeHYaThIX CIEKTPOB U3JTyYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HaGroienne JIMHeYaToro CreKTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI, J0Ka3bIBAIOLINE CIIOKHOCTh CTPOEHHUS sAfpa. OTKpbITHE PATUOAKTUBHOCTH.
OmnwiTel Pezepdopna mo ompeneneHuio cocTaBa paguoakTHUBHOrO u3nydeHus. CBoiicTBa anbda-,
Oeta-, raMmMa-u3nydeHus. BiusiHue painoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHA M HelTpoHa. Hykionnas moxaens simpa I'eitzenOepra—lBanenko. 3apsn
snapa. MaccoBoe uucio sjapa. M3oTomnsi.

Anbda-pacnan. DIEKTPOHHBIM M TMO3UTPOHHBIM Oera-pacmaj. ['amma-nusnyuyeHue. 3aKoH
PaMoOaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.

SAnepusle peakuuu. JleneHre U CUHTES SEp.

Snepubiii peakrop. Tepmosinepubiii cunTe3. IIpobmembl M NEpCHEKTUBBl  SASPHOM
SHEPreTUKHU. DKOJIOTMUYECKUE aCTIEKThI SAEPHON SHEPTreTHKU.

OneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOACHUS U PETUCTPALIH FIE€MEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3aUMOAEHCTBUA. EAMHCTBO (pM3NYECKOi KapTHHBI MHpa.

TexHuueckue ycCTpOWCTBA W TPAKTUYECKOE IMPHMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aToOMHas 6oMOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB yacTull (1o TOTOBBIM GoTorpadusm).

Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3NKH

Oransl pa3BUTUS acTpoHOMHUU. [IpuKiTagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHHE ACTPOHOMMUH.
Bup 38é3qH0r0 HebGa. Co3Besus, spKue 3BE3/bl, IIAHETHI, X BUAUMOE JBH)KEHUE.
Conneunas cucrema.
Connue. Conneunas akTuBHOCTb. McTounuk sHeprun CosHia 1 3B€31. 3BE3/1bl, X OCHOBHbBIE
XapakTepUCTHKHU. JluarpaMma «CHEKTpalbHBI KJIacC — CBETUMOCTb». 3BE3IBl TJIAaBHOU
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MOCJIEIOBATEIBHOCTH.  3aBUCHUMOCTh ~ «Macca —  CBETHMMOCTb»  JUIsl  3BE34  IJIAaBHOM
IoC/e0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE IIPEACTABIEHUS O
IIPOUCXOXACHUHU U 3BoJtonu CoslHLa U 3BE3/1. DTambl AKU3HU 3BE3I.

Muneunsiii [Iyte — Hama I'anaktuka. [Tonoxxenue u npuwxenue Connua B [Manaktuke. Tumbl
rajakTvk. PaguoranakTiky v kBa3apsl. UEpHBbIE ABIPHI B SApaxX rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoi. 3akon XabO6ma. PaszGeranme ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsle npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habnronenust HeBOOpYKEHHBIM TI1a30M C HCIIOJIb30BAHIUEM KOMITBIOTEPHBIX MPHUIIOKESHHUN IS
OIIpEJICJICHUs] TI0JIOKEHHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JUS
CeBepHoOro nosymapus 1 sipkue 3BE3/bl.

HaGmonenus B Teneckon JlyHel, uranet, Miewunoro Ilytu.

O0o0maroniee NoBTOpeHUE

Posnb ¢pu3uky 1 aCTpOHOMUM B SKOHOMUYECKOH, TEXHOJIOTMUECKOM, COLMAIbHONW U 3THYECKOM
cepax IesATETLHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH M aCTPOHOMHUHU B COBPEMEHHOH Hay4HOIl
KapTUHE MUPA, poiib (U3MUECKOH Teopuu B (QOPMHUPOBAHUU IPEICTaBICHUN O (pusnueckoi
KapTHHE MHUpPa, MECTO (hM3MYECKOH KApTHHBI MHpa B OOLIEM psAYy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IIPEJCTAaBICHUN O IPUPOJIE.

MexnpeamerHbie CBA3U

N3yuyenne kypca ¢usuku 0Oa3oBoro ypoBHs B 11 kiacce ocCylecTBIsieTcs € YYETOM
COJIEpKaTENIbHBIX MEXKIIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOrUH, XUMUH, reorpadun
Y TEXHOJIOTHH.

Mescnpeomemusie nonsamusi, CBSI3aHHBIE C HW3YyYEHHMEM METOJOB HAy4yHOI'O IO3HAHMSA:
SBJICHUE, HAy4HbId (QakT, runoresa, (u3NuUecKas BEJIUMYMHA, 3aKOH, Teopus, HaOI0JeHHeE,
AKCIIEPUMEHT, MOJIETMPOBaHHE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHue CHCTEMbl ypaBHEHHH, TPUTOHOMETpHUYECKHE (DYHKIUH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCU KOOPAMHAT, CJIOXEHHE BEKTOPOB, MPOU3BOAHBIE AJIEMEHTAPHBIX (QYHKIIHH,
MPU3HAKU N10J100MS TPEYTrOIbHUKOB, OIIPEIeIeHNE TUIOIIaIN IUIOCKUX GUryp U o0bEma Ter.

Buonoeus: snekTpuueckue sIBICHUS B )KUBOW NpUpPOAE, KOJeOaTeIbHbIe ABMKEHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NPUPOAE, ACUCTBUE pasiallii Ha )KUBbIE OPTaHU3MBI.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJ, KpHUCTaJUIMuecKas CTPyKTypa TBEPIBIX Ted,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN pelETKH, CIIEKTPaIbHbBIN aHAIU3.

l'eoepaghus: MarHUTHBIE TOJIOCA 3€MIIM, 3aJIe)KM MArHUTHBIX pPyHd, (HOTOCHEMKA 3eMHOM
MIOBEPXHOCTH, IPEJCKA3AHNE 3EMJIIETPSCEHU M.

Texuonozusi: TUHUM DIIEKTpPOIIEpeaay, IeHepaTop MEPEMEHHOr0 TOKa, 3JIEKTPOJBUTATElb,
WHAYKIMOHHAS Te4yb, pajap, paJuoNpuEéMHUK, TENIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapes.
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INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS YYEBHOI'O ITPEJIMETA
«ODU3UKA»

OcBoenne yueOHoro mnpeamera «®Pusnka» Ha YypOBHE cpenHero ooOmiero oOpa3oBaHHA
(6a30BBIil YPOBEHB) JOKHO 00ECIICYUTH JOCTIKCHUE CICIYIONINX TMIHOCTHBIX, METAIIPEIMETHBIX
Y IPEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuHOCTHBIE pe3yNbTaThl OCBOEHHUS YydeOHoro mnpeamera «®Pu3uKa» TOJDKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYarollUXcs pPYyKOBOACTBOBATbCcA C(HOPMUPOBAHHOW BHYTpEHHEH
MO3UIHEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIUX TPAJAULUOHHBIM LIEHHOCTSM POCCHUICKOro 0OOILIeCTBa, pacIMPEHUE KU3HEHHOTO
OIbITA U ONBITA JEATEIILHOCTH B MPOLIECCE PeaTU3allMl OCHOBHBIX HAIPABJICHUN BOCIUTATEIbHOM
NeSITeIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaskaaHCcKOro BOCIIUTAHUSA:

COPMHPOBAHHOCTh ~ TPAXKAAHCKOM  MO3MIHMM  OOydYaromerocs Kak aKTUBHOTO |
OTBETCTBEHHOI'0 YWJIeHa POCCUICKOIro 00I1ECTBa;

IPUHATHE TPAJULHUOHHBIX OOIIEYETOBEYECKUX TYMAHUCTHUECKUX U JEMOKPATUYECKHUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpEcax TIpa)kJIaHCKOro OOIecTBa,
y4acTBOBaTh B CaMOYIPAaBJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

yMEHHUE B3aUMOEHCTBOBATh C COIIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUH € UX (DYHKIMIMHU
1 Ha3HA4YECHUEM;

TOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKOM NESATENbHOCTH;

2) IaTPUOTHYECKOT0 BOCIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCYAapCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUMCKUX YUEHBIX
B 00y1acT (PU3UKHU M TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEJICHHUS;

CMOCOOHOCTh OLIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELICHHs, OPUCHTUPYSCH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESATEILHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMSA:

JCTETUUYECKOE OTHOILIEHHE K MHPY, BKIIOYAass ICTETUKY HAy4YHOIO TBOPUYECTBA, IPUCYILETO
¢bu3nuecKkoil HayKe;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K pa3uyHbIM chepaM mpodeccHOHATBLHON AEATEIbHOCTH, B TOM YHCIIE CBSA3aHHBIM C
¢u3MKOM M TEXHHKOW, yMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun u
peann30BbIBaTh COOCTBEHHBIEC JKU3HEHHBIE IIJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpa30BaHWIO B 00yacTu (DU3UKH Ha
MPOTS)KEHUU BCEH JKU3HH;

6) 9K0JIOTHY€ECKOT0 BOCTIUTAHHUS:
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c(OPMUPOBAHHOCTh  JKOJIOTMUYECKON KYJIbTYphl, OCO3HAaHUE TJI00AJIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JIECTBUM B OKPYXKAIOLIEH Cpelie HA OCHOBE 3HAHUS LIEEH
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paciidpeHue OmbITa JeSTeIbHOCTH IKOJIOTUYECKOM HANpPaBIEHHOCTH Ha OCHOBE MMEIOLIUXCS
3HaHUi 10 (pusmke;

7) HIEeHHOCTH HAYYHOT0 TIO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢busnueckoil HayKu;

OCO3HAHME LIEHHOCTH HAy4YHOHW MAEATENIbHOCTH, TOTOBHOCTh B IpOLECCe M3Y4YCHHUs (PU3HMKH
OCYIIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO EATEIbHOCTh MHANBUIyaJIbHO U B IPYyIIIIE.

METAIIPEJMETHBIE PE3YJ/IBTATDBI

IMo3HaBaTebHbIE yHHBePCAJIbHbIE YUeOHbIE AeiiCTBHS
Ba3oBbie lornueckne AeiicTBUs:

CaMOCTOSITENILHO  (POPMYIMpPOBAaTh M aKTyaJIM3UPOBaTh IPoOJeMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPECIIATH SN JACATSILHOCTH, 33]]aBaTh MapaMeTPhl K KPUTESPUH UX TOCTHXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEUYHS B paCCMaTPUBAEMbIX (DU3HUYECKUX SBICHUSX;

pa3pabatrbiBaTh IJIaH peHIeHHs MPOOIeMbl C YIETOM aHAM3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMaTepUATHHBIX PECYpPCOB;

BHOCUTH KOPPEKTUBBI B JCSITEIHLHOCTH, OIICHHBATh COOTBETCTBHE pE3YJIBTATOB IEISIM,
OILICHUBATh PUCKU MOCIECTBUHN AEITETbHOCTH;

KOOPJIUHUPOBAaTh U BBINOJHATH pPa0OTy B YCIOBUSX pPEATbHOT0, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

basoBbie ucciieqoBare/bCKHe AeHCTBUSA

BIIaIETh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBHIMU TMOHATUSMH M METOJaMU (PU3NYECKOM
HayKH;

BJIQJICTh HABBIKAMHU YYeOHO-HCCIIEIOBATEIILCKOM W TIPOSKTHOW IEATCIILHOCTH B 0OJACTH
(U3HUKH, CTTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TMOUCKY METOJOB pEIICHUsS 33134
(U3MUYECKOTO CoIepKaHUS, MPUMEHEHHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BIIQJICTh BHJIAMHU JICITCILHOCTH IO IIOJYYCHHIO HOBOTO 3HAHHWsS, €ro HWHTEPIPETalny,
MPeoOPa30BAHUIO W MTPHUMEHECHHIO B PA3JIMYHBIX YUYCOHBIX CHTYAI[UsAX, B TOM YHCIIE MPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYUHHO-CIIEJICTBEHHBIE CBS3U U aKTyalTU3UpOBATh 33]a4y, BBIABUTATh TUIIOTE3Y
e€ penieHus, HaXOIUTh apTyMEHTHI JIJTS TOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTphl
Y KPUTEPUU PEIICHHUS;

aHAIIM3UPOBAThH MOJMYUYEHHBIC B XOJE PEIICHUS 3aJa4d Pe3yIbTaThl, KpUTHUYECKH OIEHUBAThH
WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7aud B 00OPa30BATEIBHON NEATEIHLHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PU3HKH;

JaBaTh OLEHKY HOBBIM CHTYAIUsIM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 001aCTh KU3HEACITEILHOCTH;
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YMETh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00acTel;

BBIIBUT'aTh HOBBIC UJCHU, IPpCJIaraTb OpUIrnHaJIbHBIC ITOAXOAblI U PCIICHUS

CTaBUTDb HpO6HeMBI 1 3aJia4yy, JOIMYyCKaroIe aJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmaumeii:

BJIa/IETh HABBIKAMU TMOJY4YeHHUS WHGOpMalUuu (PU3UUECKOro COAEpM aHHUS U3 HCTOYHHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYUIECTBJIATh TOWUCK, aHalM3, CHUCTEMATU3alUIl0 U
MHTEpHpEeTanio HHPOPMALIUU PAa3TMYHBIX BUJOB U (OPM MPEIICTABICHHS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

WCIOJIb30BaTh CPE/ICTBA MH(GOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B pelIeHUH
KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPTaHU3AIMOHHBIX 3a7ad C COOJIIOJCHHEM TpeOOBaHMN
SPrOHOMUKH, TEXHUKU O€30MaCHOCTU, TUTHMEHBI, PECYpCcOCOEpEeKEHMs], MPABOBbIX M ATHUYECKHUX
HOPM, HOPM HHPOPMAITMOHHOM 6€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJEPKAaHUS B PA3IMUHBIX opMaTax ¢ y4éTOM Ha3HAYCHUS
uHbOpMAIMM ¥ UEJIEBOM ayIUTOpPHH, BBHIOMpas ONTHMAIbHYIO (OpPMY TMpEICTaBICHUS U
BHU3yaJIU3alUH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS:

OCYIIECTBIATH OOIIEHHE HA YpOKaX (DU3HKHU M BO BHEYPOUHOIl 1€ATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOHMIMKTHBIX CUTYaI[Ui ¥ CMATYaTh KOH(DIUKTHI,

Pa3BEPHYTO M JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCMOJb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHIHON U WHINBUAYaIbHON paOOTHI;

BBIOMpATh TEMaTUKy M METOJbl COBMECTHBIX ACUCTBUN C y4E€TOM OOIIMX HHTEPECOB H
BO3MOXHOCTEW KaXJ0T0 WieHa KOJJIEKTUBA;

MIPUHUMATH II€JIM COBMECTHOM JeATEeTbHOCTH, OPTaHU30BBIBATh U KOOPJAMHUPOBATH JACHCTBUS
o €€ JOCTHKEHUIO: COCTaBJIAITh IUIAH JEWCTBUM, paACHpElNeisaTb pPOJIM C YYETOM MHEHUU
Y4aCTHUKOB, O0CYXKIAaTh Pe3yJbTaThl COBMECTHON PabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa M KAKJIOTO YYaCTHUKA KOMaH/Ibl B OOIIUH pe3yJbTaT 1Mo
pa3paboTaHHBIM KPUTEPUSIM;

MpeasiaraTh HOBBIE MPOEKThI, OLIECHUBATh HJIEU C TMO3ULUUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETMUECKOE MOBEJICHHUE B PA3JIMUHBIX CUTYaIIUSIX, POSBIISATH
TBOPYECTBO U BOOOpAKEHUE, OBITHh MHUIIHATHBHBIM.

PeryasiTuBHbIC yHUBEpCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranmu3anus:
CaMOCTOSITENIPHO OCYILECTBJIATh TO3HABATENbHYIO JEATENbHOCTh B 00MacTh (U3MKU U
aCTPOHOMHUHU, BBISIBIATH TPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTAaBJATh IUIAH PEHIeHMs] PAacYE€THBIX M KAuyeCTBEHHBIX 3a/ay, IUIaH
BBIMIOJIHEHUS] MPAKTUYECKOH paboThl ¢ yd4€TOM HMMEIOLIMXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;
JlaBaTh OLIEHKY HOBBIM CUTYalUsM;
paclMpsATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;
JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
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Croco0CTBOBaTh (hOPMHUPOBAHHMIO U TPOSBICHUIO APYIUIIMN B 00J1aCTH (PU3HUKH, TTOCTOSTHHO

MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBCHbD.
CaMOKOHTPOJIb, 3JMOLHOHAJILHBIH HHTEJIEKT:

JaBaTh OILIGHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIaJICTh HABBIKAMH MO3HABATEIbHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICIIUTENBHBIX [TPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMUIA;

HCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYallud, BbIOOpa BEPHOIO PEIICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATD PEIICHUS M0 UX CHIKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3E PE3YJIbTaTOB AEATEIbHOCTH;

IIPUHUMATD ce0sl, IOHUMasi CBOU HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPU aHAINU3E PE3yIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouecce mOCTHKEHHS JTUYHOCTHBIX PE3YyJbTATOB OCBOCHHS MPOTPAMMBI 1O (DU3HMKE /s
YPOBHSI CpeHEro oOmiero oOpa3oBaHUs y OOYYAIOIIMXCS COBEPIIEHCTBYETCS AMOIIMOHABHBIN
MHTEJUIEKT, Mpenoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HAHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PAa3BUTHUSI COOCTBEHHON SMOIMOHAILHON C(ephl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBaHMsl, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH
3a CBO€ MOBEJEHUE, CIIOCOOHOCTH AaNTUPOBATHCS K IMOIMOHAIBHBIM HU3MEHEHHSIM U MPOSBIATH
TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAllUM, BKJIIOYAIOUIEH CTpemMiIeHHe K JOCTHKEHHIO IIeJId U YCIEXY,
ONTHMHU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOUX BO3MOXHOCTEH;

HMIMATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh HMOLMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €TI0 IIPU OCYIECTBICHUH OOIIEHNUS, CIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTpauBaTh OTHOLIEHHUS C JPYTMMH
JIIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI 110 YYHEBHOMY HPEIMETY «®U3UKA»
(HA BA3OBOM YPOBHE, 110 'OJAM OBYYEHMUA)

K xonmy obyuenuss B 10 kjacce nmpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYUYAIOIIMXCSI YMEHHUI:

JIEMOHCTPHPOBATh Ha MpHUMeEpax pojib U MecTo (PU3MKH B (POPMHUPOBAHUHM COBPEMEHHOMH
Hay4YHOW KapTHHBI MHpA, B Pa3BUTHU COBPEMEHHOM TEXHHUKM M TEXHOJOTHMH, B INPAKTHYECKOU
JIESITeTLHOCTH JIIO/ICH;

YUUTBIBATh TPAHUIBI IPUMEHEHUS U3YUYEHHBIX (DU3MUYECKUX MOJeNeil: MaTepuaibHas TOUKa,
MHepIHalbHas cucTeMa oTcuéra, aOCOJIOTHO TBEPIOE TENO, MICAIbHBIM ra3, MOJEIU CTPOCHHUS
ra3oB, KUAKOCTEH M TBEPIABIX TeJl, TOYCUHBIM 3JEKTPUUECKUN 3apsj MpH pelieHuH (GpUu3nyecKux
3a1ad4;

pacrio3HaBaTh (HU3MUECKUE SBJICHUS (TPOLIECCH]) M OOBIACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHMS BEIIECTBA U DIEKTPOAUHAMUKM:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE ABMKEHHE, CBOOOIHOE Ta/IEeHUE Tell, ABHKEHHE
[0 OKPY>KHOCTH, MHEpLUs, B3aUMOAEHCTBUE Tell, 1u(py3usi, OpOyHOBCKOE JBUKEHUE, CTPOCHHE
KHUJIKOCTeH W TBEPIBIX TEJN, MU3MEHEHHEe 0O0BbEMa Tel MpU HarpeBaHUM (OXJAKICHUH), TEIIOBOE

PaBHOBCCUC, HUCIAPCHHUEC, KOHACHCALIUA, IUJIABJIICHUC, KpHUCTALJIM3alud, KHUIICHUC, BJIAXKHOCTb
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BO3/yXa, TOBBIIICHHE AABICHMS Ta3a IPHU €ro HarpeBaHUU B 3aKPBITOM COCYZAE, CBSI3b MEXKAY
IapaMeTpamH COCTOSIHUS ra3a B U30IPOLIECCAX, DIEKTPU3ALMS TEJl, B3AUMOJICHCTBUE 3aPsI/I0B;

OIMCHIBATh MEXAHUYECKOE IBKEHHE, HCIIOB3YS (PU3HMUECKUE BETMUMHBI: KOOPIMHATA, Ty Th,
nepeMelleHle, CKOpoCTh, YCKOpEHHe, Macca Teja, CHla, UMIYJbC Tela, KHHETUYecKas SHEeprus,
NOTEHIMAJIbHAsl JHEPrus, MexXaHuyeckas paboTa, MeXaHMYecKas MOIIHOCTb, INpPU OINUCAHUU
MPABUIIBLHO TPAKTOBATH (PU3UUYECKHI CMBICI MCIIOJIb3YEMBIX BEJTMUNH, X 0003HAYCHUS U €AUHUIIB,
HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMH BETHYNHAMH;

ONMCHIBaTh M3YYECHHBbIE TEIUIOBbIE CBOMCTBA TeJI M TEIUIOBbIE SBJIEHUS, MHCIOJb3Ys
¢busnyeckue BEJIMYMHBL: JaBJIEHUE Tra3a, TeMIepaTypa, CpeAHss KHHETHYecKas dSHEeprus
XA0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CPEIHEKBAJApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHsISI SHeprus, pabdora rasa, Kod()(UIMEHT MOJE3HOrO ACHCTBHS TEIUIOBOTO
JIBUraTessl; IpU ONMUMCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUM CMBICI UCIIOIb3yEMbIX BEIMYMH, UX
0003HAYECHMs U E€AMHUIBI, HAXOIUTh (OPMYIIbI, CBA3BIBAIOLINE JAaHHYIO (PU3UYECKYIO BEIMUYUHY C
JIPYTUMH BEJTHYNHAM;

ONMCHIBATh H3YYEHHbIE JJIEKTPUYECKUE CBOICTBA BELIECTBA U JJIEKTPUYECKUE SBIICHUS
(mporeccbl), MCMONIb3ysl (PU3MUECKUE BEIMUYUHBI: 3JIEKTPUUYECKUN 3apsi, 3JIEKTPUUYECKOoe IIOJIE,
HaNpsHKEHHOCTD MOJISL, MOTEHLUAI, Pa3HOCTh MOTEHLUAJIOB; IIPU ONUCAaHUU MPABUIIBHO TPAKTOBATh
(bu3NYEeCKU CMBICI MCIIOJIb3YEMBIX BEIMYMH, UX 0003HAYCHHS M €IUHHIIBI, YKA3bIBaTh (YOPMYJIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETHUYNHAMU;

aHAJTM3UPOBaTh (U3UYECKUE IPOLECCHl U SBICHUSA, HCHOJb3Ys (PU3MYECKHE 3aKOHbI U
NPUHIUNBL 3aKOH BceMmupHoro tsarotenus, |, Il m Il 3akonsl HbloToHA, 3aKkOoH coxpaHeHHUs
MEXaHMYECKON SHEpruM, 3aKOH COXpPAHEHHs] MMIYJbCa, IPUHLHUI CYNEPIIO3ULUU CUJI, TPUHLUI
paBHONpPaBUS WHEPLHUATIBHBIX CHUCTEM OTCUETa, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOECHMS
BELIECTBA, Fa30BbIE 3aKOHBI, CBA3b CPEAHEN KHHETUUECKON YHEPTUH TEILUIOBOTO IBUKEHHUS MOJIEKYJI
¢ abCOIIOTHOM TeMnepaTypoi, MepBbIi 3aKOH TEPMOIUHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsga, 3akoH KynoHa, mpu 3TOM pas3nuyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE U yCIIOBHS (FPpaHULbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIMIBI JEHCTBUS MAalIMH, TPUOOPOB M TEXHHUUECKUX YCTPOICTB;
pas3nuyaTh ycaoBUs UX O€30MAaCHOTO MCIIOJIB30BaHMs B TOBCEHEBHOM KU3HY,

BBINIOJIHATh OKCIIEPUMEHTHI [0 HCCIEJOBAaHUIO (DU3MYECKUX SBJIEHUH U TPOLECCOB C
HCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEpPEHUH, MpH 3ToM (HopMyarpoBaTh npodiemy/3anady
U TUNOTe3y Y4eOHOro 3KCIepUMEHTa, COOMpaTh YCTAHOBKY M3 MIPEIJIOKEHHOIO 000pyHI0BaHMS,
MIPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOBI;

OCYIIECTBIIATH MPsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3HMUECKUX BETUYHH, IPH ATOM BBIOMPAThH
ONTUMAJIBHBIA CHOCOO M3MEPEHUS M HCIOJb30BaTh M3BECTHBIE METOJbI OLIEHKH IMOTrPEHTHOCTEH
U3MEPECHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMHU BEIMYMHAMU C HCIIOJIB30BAHHEM MPSMBIX
WM3MEpEeHull, MpU OSTOM KOHCTPYHpPOBATh YCTAHOBKY, (UKCHPOBATH pE3yJbTaThl MOTYYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEJIUYMH B BHJIE TaOJIMI] U rpaduKoB, JeNaTh BBIBOJBI M0 pe3yJbTaTaM
HCCIIEIOBaHMS;

cobmogath mpaBuwia O€30MacHOro Tpyna MpH TNPOBEICHHHM HCCICIOBAHUNH B pPaMKax
y4eOHOrO  SKCIIEPUMEHTa, Yy4eOHO-HUCCIIEOBATEIbCKON M HPOEKTHOM  JIEATENIBHOCTH €
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U J1a00PaTOPHOro 000py10BaHHUS;

pemaTh pacu€THBIC 3a/1a4 C SIBHO 3aJJaHHON (PM3NYECKON MOJEINbIO, UCIIONB3Ysl (PU3UUECKUe
3aKOHBl M TPUHIUIBI, HA OCHOBE aHAINW3a YCJIOBUS 3a/a4d BBIOMpPATh (PU3MUYECKYIO MOJEIb,
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BBIICTIATh (DU3MYECKHE BEIUYMHBI U (POpMyJbl, HEoOXonuMble sl €€ pelleHus, IPOBOAUTH
pacy€Thl U OLIEHWBATh PEATLHOCTH MOIYYEHHOTO 3HAaUeHUS! (PU3UUECKON BETMUUHBI;

pemaTh KaueCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUYUBYIO IICTIOUKY
paccyXIeHUii ¢ OTIOpPO Ha U3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SBIICHUS;

WCIIOJIb30BaTh MPHU PEIICHUHU y4eOHBIX 3a7au COBPEMEHHbIE MH(GOPMALMOHHBIE TEXHOJIOTHH
Ui TIOMCKa, CTPYKTYpUPOBAHHs, HMHTEPIPETAMH M MPEJCTAaBICHUA Y4YeOHOH U HaydHO-
MOMYJIAPHON MH(OPMAINH, MOTYYSCHHON M3 Pa3IMYHBIX UCTOYHHKOB, KPUTUYECKH aHAIU3HPOBATH
noJiyyaeMyto HHGOpMaIuio;

MPUBOJIUTH TMPUMEPHbl BKIaZa POCCHUICKUX U 3apyOexHBbIX yUEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, 00OBSICHEHHUE MTPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

MCIIOJIB30BATh TEOPETHUECKUE 3HAHUS 1O (PU3HMKE B MOBCEIHEBHOW KU3HU JJISI 00€CTIeUeHUs
0€30MacHOCTH MPHU OOpalleHUH ¢ MPHUOOpaMU U TEXHUYECKHUMH YCTPONCTBAMH, ISl COXpPaHEHHS
3JI0pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MMOBEACHHS B OKPY Kalollel cpee;

paboTaTe B TPYIIE C BHIIOJIHEHUEM DPA3JIMYHBIX COIMAIBHBIX POJICH, TNIAHUPOBATH paboTy
IpyNIbl, palMOHAIbHO pacnpefenarh O0S3aHHOCTM M IUIAHUPOBaThb  JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYallMsAX, aJ€KBATHO OIEHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIHI B
pelieHrne paccMaTpuBaeMon IPOOIIEMBI.

K xonmy obyuenuss B 11 kJacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUN:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAyYHOM KapTHHBI MHpa, B PA3BUTHH COBPEMEHHOW TEXHUKHM W TEXHOJIOTHMH, B MPaKTHYECKON
NS TeIbHOCTH JIFOJIEH, LIETIOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MUPA;

VYUTHIBATH TPAHUIBI MPUMEHEHHS] HW3YYCHHBIX (U3MUECKUX MOJCNEH: TOYCUHBIN
ANEKTPUYECKUH 3apsl, Tyd CBETa, TOUCYHBIA UCTOYHHUK CBETA, S/IEPHAsi MOJETh aTOMa, HyKJIOHHAs
MOJIeTIb aTOMHOTO siJipa MPH pelieHn: PU3NIEeCKHX 3aa4;

pacro3HaBaTh (pu3MyecKkue SBIEHUs (MPOIECChI) M OOBICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN M KBAHTOBOM (U3MKH: 3JIEKTPUYECKasl MPOBOJAWMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JIeHCTBUS TOKA, B3aUMOJACHCTBME MAarHUTOB, JJIEKTPOMArHUTHAs
WHIYKIMS, JOEHCTBME MArHUTHOTO TIOJIE Ha MPOBOJAHMK C TOKOM W JIBIXKYIIUHCA 3aps,
AJIEKTPOMAarHUTHbIE KOJEOAaHUsS U BOJHBI, NPSIMOJIMHENHOE PACIpOCTpaHEHHE CBETA, OTpPa)KEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus W NOJIApU3alus CBeTa, JHUCIEpCHUs CBETa,
dotoanexktpuyeckuit d3pdext (hotorddexr), cBeTOBOE NaBlIeHHE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/JIa, €CTECTBEHHAs! U UCKYCCTBEHHAsI PaIHOAKTUBHOCTb;

OIMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DIIEKTPHUECKHE, MarHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOAUMOCTh PA3IUYHBIX CpPEI) M AJIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI),
UCTONB3yd (U3NYECKHUE BEJIMYMHBL: DJICKTPUYECKMH 3aps], CHJIa TOKa, JJIEKTPHUECKOE
HanpsDKeHUE, JIEKTPUYECKOE CONPOTHUBIIEHHE, Pa3HOCTh MOTEHLMANOB, JIEKTPOJIBMXKYIIAs CUIIA,
pabota TOKa, MHAYKLIMS MarHUTHOTO Mojs, cuiaa Awmmepa, cuia JlopeHna, HMHIyKTUBHOCTb
KaTyIIK{, DHEPTUsl DJIEKTPUYECKOrO0 W MAarHUTHOTO TIOJNeH, TEepHOJ W YacToTa KoJeOaHWid B
Koyie0aTeIbHOM KOHTYpe, 3apsil M CHJIa TOKa B TPOILECCe TapMOHUYECKHX 3JICKTPOMArHUTHBIX
KojeOaHuii, (OKYCHOE pacCCTOSHHWE U ONTHYECKash CHJIa JIMH3BI, TPH ONUCAHWH MPABUIHHO
TPaKTOBaTh (PU3MUYECKUN CMBICI MCIIONb3yEeMbIX BEIMYUH, UX 0003HAYCHUS M €AUHUIIBI, YKa3bIBaTh
(hopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYHUHY C IPYTUMH BEIMYMHAMY;

OIMHCHIBATh U3yYECHHBIC KBAHTOBBIE SIBJICHHSI M MIPOLIECCHI, UCTIONB3Ys (DU3MYECKHUE BETUIUHBIL:
CKOPOCTh JIEKTPOMAaTrHUTHBIX BOJH, JJIMHA BOJHBI U YacTOTa CBETA, SHEPTUs U UMITYNIbC (OTOHA,
Mepuo] ToJypacrajga, HEprusl CBSI3U aTOMHBIX sJiep, IPHU ONHCAHWU TNPABUIBLHO TPAKTOBATh
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(Gu3n4ecKuil CMBICI UCIIOJIb3YEMBbIX BEIMUYUH, UX 0003HAUEHUS U €IMHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEJIMYHMHY C IPYTMMHU BEIMYMHAMH, BBIYHMCISATH 3HAYCHUE
(U3HYECKON BETUYNHBL;

aHAIM3UpPOBaTh (U3UYECKUE IPOLECCHl U SBJIEHUSA, HCHOJb3Ys (U3NUYECKUE 3aKOHBl U
IPUHLIMIBL 3aKOH OMa, 3aKOHBI IIOCIEN0BATENIBHOTO U MAPAJUIEIbHOIO COEAMHEHNS IPOBOIHUKOB,
3akoH  Jxoyns—JleHna, 3aKOH DJIEGKTPOMArHUTHOM UHAYKLIMH, 3aKOH IPSIMOJIMHEWHOIO
pacnpoCTpaHEHUs! CBETA, 3aKOHbl OTPAaXCHHUS CBETA, 3aKOHBI IIPEIOMIIEHUS CBETa, ypaBHEHUE
OnHiTeiiHa i poro3ddexra, 3aKOH COXpaHEHHs SHEPIHH, 3aKOH COXPAHEHUS! UMITyJIbCa, 3aKOH
COXPAHEHUs NIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPAaHEHHUSI MaCCOBOTO YMCIIa, TOCTYIaThl bopa, 3aKoH
palMOAaKTUBHOTO pacmaza, OpU OSTOM pas3indyarh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTEeMaTHUYECKOE BhIPAXKEHHUE U YCIIOBHS (IpaHuULbl, 00JaCTH) IPUMEHUMOCTH;

OIIPEAEIIATh HAIIPaBJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO I0JI IPOBOJHUKA C TOKOM, CHJIbI
Awmrnepa u cunsl JlopeHna;

CTPOMUTH U OMKUCHIBATh U300pakeHUE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBIIIOJIHATh OSKCIIEPUMEHTHI [0 HCCIECJOBAaHUIO (DU3MUECKUX SBJICHUH U MPOLIECCOB C
HCIOJIb30BAHUEM MIPSIMBIX M KOCBEHHBIX M3MEPEHMIA: IIpU 3TOM (OpMYIMPOBATEH MpobieMy/3a1ady
U TUNOTe3y Y4eOHOro 3KCIEPHUMEHTa, COOMpaTh YCTAHOBKY M3 IPEJIOKEHHOIO 000pYyAO0BaHMS,
MIPOBOJIUTH OTBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh NPSMBIE U KOCBEHHBIE U3MEPEHUs (PM3NIECKUX BEIWYHH, IIPH 3TOM BHIOMPAThH
ONTUMAJIBHBIA CIIOCOO M3MEPEHUs M HUCMOJIb30BaTh WM3BECTHBIE METOJbI OLIEHKHM IOIPEIIHOCTEH
U3MEPECHU;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3MUECKUX BEIMYMH C MCIIOJIB30BAHUEM IPSIMBIX U3MEPEHMIA:
IpH 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHUPOBATh pe3yJbTaThl MOJIYYEHHOW 3aBUCUMOCTHU
($u3NYeCKUX BETUYMH B BUJIE TaOIUI] U TpadMKOB, JAeTaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEA0BaHUS;

coOmogaTh mpaBuiIa O€30MacHOro Tpylna MpH TNPOBEIEHUM HCCIEIOBAaHUNH B paMKax
y4eOHOr0  SKCHEpHUMEHTa, Y4YeOHO-HCCIEeA0BATEIbCKOM M  MPOEKTHOM  JIEATENbHOCTH  C
HCIOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U JIa0OpaTOPHOTo 000PYJ0BAHMUS;

pemaTh pacu€THbIE 3a]1a4 C SIBHO 33JJaHHOM (PU3NYECKON MOJIEINbIO, UCIOB3Ysl (PU3NUECKUe
3aKOHBl M MPUHIUIBI, HA OCHOBE aHAJINW3a YCJIOBUS 3a/Jaud BBIOMpaTh (PU3MUYECKYIO MOJEIb,
BBIIETATh (DU3MUECKHE BEIUYMHBI U (POpMysbl, HEoOXOoauMble ISl €€ pelIeHHs, MPOBOJIUTH
pacuéThl U OLICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAYeHHS] (PU3NYECKON BETUUHHBI;

pelars KauyeCTBEHHBbIE 3a/ladyM: BBICTpauBaTh JIOTMUECKH HEINPOTUBOPEUHMBYIO ILIETMOYKY
paccykJIeHH ¢ ONOopol Ha N3y4YEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS,

WCIOJIb30BaTh MPHU PElIeHUH y4eOHbIX 3a7ad COBPEMEHHbIE MH(GOPMAIMOHHbIE TEXHOJIOTUH
JUIS TIOMCKa, CTPYKTYpUPOBAaHMS, HMHTEpPIpPETAlMd M MPEJICTaBICHUs Yy4yeOHOW U HaydyHO-
MOMYJIIPHON MH(OPMAINK, MOJYYSCHHON M3 pa3IMYHBIX UCTOYHHKOB, KPUTUYECKH aHAIU3HPOBATH
MoJIyyaeMyto HH(pOpMaIuio;

OOBSACHATH NMPUHIUIBI AEUCTBUS MAIllMH, MPUOOPOB U TEXHUYECKHX YCTPOWCTB, pa3inyarhb
yCIIOBUS UX 0€30I1aCHOI0 UCIIOJIB30BaHUs B TOBCEIHEBHOM JKU3HH;

NPUBOANUTH TMPUMEPHI BKJIA/Ja POCCHMCKUX U 3apyOeKHBIX YUYEHBIX-(DU3MKOB B DPa3BUTHE
HAYKH, B O0BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BATh TEOPETHUECKUE 3HAHUSA MO (PU3MKE B MOBCEAHEBHOM XKHU3HU AJIs 0OecredeHus
0e30macHOCTH IpU OOpallleHuu ¢ NpudopaMHM U TEXHUYECKHMMH YCTPOHCTBaMH, Ul COXPaHEHMs
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOTO TMIOBEICHUS B OKpYXKaroIleil cpene;

paboTaTh B TPYIIE C BHIIOJIHEHUEM PA3JIMYHBIX COIHAIBHBIX POJIEH, TUIAHUPOBATh PabOTy
IpYNIbl, pPAalMOHATIBHO PACHPENENATh OOS3aHHOCTM M IUIAHUPOBaTh  JIEATENIBHOCTh B

19



HECTaHIAPTHBIX CHUTYalUsAX, aJCKBATHO OIICHWBATh BKJIAJ KAKIOTO W3 YYaCTHHKOB TPYIIBI B
pELICHUE paccMaTpPUBAEMOI TPOOIICMBI.
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TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O ITIPEJIMETA «®U3UKA»
10 KITACC (2 YACA*34 HEJIEJIA - 68 YACOB)

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Konrposbubie IIpakTHyeckue (1upp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHMUSA
bu6mmorexka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Apmaminca ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsS! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuoreka [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnnorexa [JOK

da3oBbIe Mepexoabl

21

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



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

Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC (2 YACA*34 HEJIEJIA - 68 YACOB)

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznea 1. JIEKTPOANHAMUKA
MarnuTtHoe noje. IIeKTPOMarHuTHAS bubmmoreka [JOK
1.1 11 1 3
WHIYKUHUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHU4eCKHE U 3JIEKTPOMArHUTHbBIC bubnnorexa [JOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97¢c
MexaHu4ecKue U 3IEKTPOMAarHUTHBIE bubmmnoreka HOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmnoreka IIOK
2.3 10 3
Omrika https://m.edsoo.ru/7f41c97c
Uroro no pazueny 24

Pasea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crieNMaIbHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4

Pasznen 4. KBAHTOBAS ®U3UKA
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4.1 DIeMeHTHI KBAHTOBOU OITHKU 6 Bubmorexa HOK
' https://m.edso0.ru/7f41c97¢c
bubnunorexa LIOK
4.2 Crpoenne atoma 4 https://m.edso0.ru/7f41c97¢c
bubnunoreka LIOK
4.3 A 5
TOMHO® SIPO https://m.eds00.ru/7f41c97c
Utoro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7

Utoro no pazneny 7

bubmuoreka [{OK
https://m.edso0.ru/7f41c97c

Paznea 6. OBOBIIAIOIIEE IOBTOPEHUE

bubnuoreka [{OK
https://m.edsoo.ru/7f41c97c

6.1 O6o061matoniee MOBTOpPEHUE 4
Wroro no pazneny 4
PesepBHOE Bpems 3
OBHUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68
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