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COJAEPKAHUE YYEBHOI'O ITPEJIMETA

10 KJIACC
Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA
Odusuka — Hayka o mpupoae. Hayunble MeTonbl MO3HAHHUS OKpyXkaromiero mupa. Ponb
IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TIO3HAHUS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MopnenupoBanue (u3nMueckux siBIeHUH u mporeccoB. Hayunbie rumnores3bl. Duznyeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponp um wmecro ¢usuku B (OpPMHUPOBAHUM COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
MIPaKTUYECKON AESITETbHOCTH JIIO/IEH.

Jlemoncmpayuu
AHanorobie u U(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIC TATIUKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe nBHxeHHE. OTHOCUTENBHOCTh MEXAHUYECKOIo ABMXKeHUs. CucreMa oTcuéra.
Tpaexropus.

[lepemerienue, CKOpPOCTh (CpelHSAS CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpPEHUE
MaTepUaIbHOM TOUYKHM, MX MPOEKIIMH HAa OCH CHUCTeMbl KoopauHaT. CloKeHHEe NepeMenieHud u
CJIO’KE€HUE CKOPOCTEM.

PaBHOMEpHOE H PAaBHOYCKOPEHHOE NPSIMOJMHECHHOE nBIKeHWEe. [paduku 3aBHCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U NEPEMEIICHUS MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO MaICHHS.

KpuBonunelinoe aBukeHue. J[BuxeHue MaTepUaIbHOW TOYKU MO OKPYKHOCTH C MOCTOSIHHOMN
M0 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsT CKOpOCTh. lleproa u yacTtota oOpaiieHus.
LlerTpOoCcTpeMUTENBHOE YCKOPEHHUE.

TexHruueckue ycTpoNCTBa U NMPAKTHUYECKOE MPUMEHEHHE: CHUIOMETp, IBHKCHUE CHApPsJIOB,
LIETIHBIE U PEMEHHBIE NTEpEIayu.

Jlemoncmpayuu

Mogenp cuctemsl OTCUETA, WILTIOCTPALUSA KHHEMATHYECKUX XapAKTEPUCTUK JIBUKEHHUS.

[IpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue aBuxenus teiaa, OpOIIEHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTy npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHue HepaBHOMEPHOTO JBHXKEHUSA C LIEJIbIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY IYTAMH, IPOWJICHHBIMU TEJIIOM 3a IOCIENOBATEIbHbBIC
paBHBIE MMPOMEKYTKU BPEMEHH MPHU PABHOYCKOPEHHOM JBMKEHHH C HAaYaJIbHOW CKOPOCTHIO, PaBHOM
HYJIIO.

N3ydeHue qBUKEHUS MIapUKa B BI3KOW KUJIKOCTH.

N3ydenue nBuxkeHus Teia, OpOIMIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun otHocurenbHOCTH ['aymmies. llepBeiii 3akoH HeroTona. MHepuuanbHblE CHUCTEMBI
OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoii 3akon HeroToHa U1l MatepuaibHON
ToukHu. Tpernii 3akoH HprOTOHA JU1s1 MaTepHANIBHBIX TOYEK.



3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenne. Buabl Tpenust (mokosi, ckoybxeHusi, kaueHust). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHs] CKOJIbKEHUS U cuia TpeHus nokos. Kosdduument tpenus. Cuia cOnpoTHBICHUS TNPU
JBUKEHUHU TeJa B )KUJIKOCTU WUJTU Tas3e.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOIO Tea.

MOMEHT cuiibl OTHOCUTENBHO OCU BpaumieHus. [linedo cuibl. YcnoBUs paBHOBECHS TBEPIAOTO
Tena.

TexHuueckue yCTpOHMCTBA M NPAKTUYECKOE MPUMEHEHHE: TMOJUIMITHUKHA, JIBHDKCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHME MHEPLIUH.

CpaBHeHME MacC B3aUMOICHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NaJACHUH.

CpaBHeHHE CHII TPEHUS TTOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecusi TBEpAOro Tena. Bunibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE M PE3UHOBOM
oOpasiie, oT ux aedopmaluu.

UccnenoBanue ycnoBuid paBHOBECHS TBEPOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

Nmnynsc maTepuanbHOW TOUYKHM (T€a), CUCTEMbl MaTepUajbHBIX TOYeK. MMMmynbc Cuiibl U
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUs UMITyJibca. PEakTUBHOE ABUXKEHUE.

PaGora cuibl. MOIIIHOCTE CHUTBI.

Kunernueckass sHeprusi marepualibHOil Touku. Teopema 00 HM3MEHEHHMH KHHETHYECKOU
SHEPTUH.

[TorenumansHas sHeprus. IloTeHumanbHass >HEPruUst ymnpyro aeGoOpMHpPOBAHHOW MPYKUHBI.
[ToTennmanpHas SHEPTUs TeNa BOIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHuuanpHble W HEMOTEHIMANbHbIE CHIBL. CBsi3b pabOThl HEMOTEHIMANBHBIX CHUJ C
M3MEHEHNEM MEXaHUYECKON YHEPTUU CUCTEMBI Tell. 3aKOH COXpaHEHUSI MEXaHUYECKOM YHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpoMCTBA M NPAKTUYECKOE NPHUMEHEHHE: BOJOMET, KOIEP, NPYKUHHBIA
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE ABMKEHME.

[Tepexon moTeHNIMATBLHON YPHEPTHH B KHHETUUYECKYIO H OOpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopnuvle pabomuol

N3ydyenne abCONIOTHO HEYNPYroro yjaapa ¢ TOMOMIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u paOOTHI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEpPruu Tella Ha MpuMmepe
pacTsHKEHUS PE3MHOBOTO KIyTa.

Pa3nea 3. Moaekynsipuasi pu3nka 1 TepMOIHHAMHUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOI Meopul
OCHOBHbBIE TOJIO)KEHUSI MOJIEKYJIAPHO-KHHETHYECKOW TEOPUU M UX OINBITHOE OOOCHOBaHHE.
BbpoynoBckoe naBmxkenue. Auddys3us. Xapakrep ABUKEHHS M B3aUMOJEHUCTBUS YaCTHIl BEIIECTBA.
Mogenu CTpoeHHUs ra30B, KHUJIKOCTEH U TBEPABIX TeT M OObSICHEHHE CBOICTB BELIECTBA HA OCHOBE
3TUX MoJeneil. Macca u pasmeps! mosiekya. Konnuaectso Bemectsa. [loctositHHas ABoraapo.



Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogaens wuzaeanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETHYECKOW TEOPHUH
UACaIbHOTO ra3a. AOCOMOTHAS TeMIepaTypa Kak Mepa CpelHEell KMHETHYECKOW YHEPTUU TEIIOBOTO
nBrokeHud yactull raza. [llkama temneparyp KenbBuHna. ['a3oBble 3akoHbI. Y paBHeHHE MeHieneeBa—
Kunaneiipona. 3akon Jlanbrona. M3omporeccsl B HACATIBHOM Ta3e € MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. [ paduueckoe npeacrapieHre U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, OKa3bIBAIOLIME JHCKPETHOE CTPOEHHE BemiecTBa, (oTtorpaduu  MOJIEKYI
OpPraHUYECKUX COCIMHEHUM.

OmnpiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO TBUKECHHUSI.

Mogens onbita LltepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUSA.

Monens, WUIIOCTpUpYIOLIas NpUPOLy JaBJICHUS ra3a Ha CTEHKH cocyaa.

OnBIThL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3yXa B KIACCHON KOMHATE€ HAa OCHOBE M3MEPEHH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMEeTPaMU COCTOSIHUSL Pa3peKeHHOI0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamMuueckass cucteMa. BHYTpeHHss 53Heprusi TEPMOJMHAMHYECKOM CHCTEMBI H
cniocoObl e€ m3MeHeHus. KomudecTBO TeIuioTel M paboTa. BHyTpeHHsIsI SHEpruss 0JHOATOMHOIO
uJeanbHOro rasa. Buasl Temonepenauu: TEIUIONPOBOJHOCTb, KOHBEKLHS, W3JIy4eHHE. Y eiabHas
TEII0EMKOCTH BellecTBa. KonnuecTBo TEIIOTHI IIPU TEIIonepeiaye.

[Tonstue o0 aguabatHom mpouecce. [lepBriil 3akoH TepMmoauHamuku. [IpuMeHeHue nepBoro
3aKOHa TEPMOJAMHAMUKH K H3omporeccam. [ padudeckas nHTEppeTanus paboTh rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoI1ieccoB B MPUPOIE.

TernoBbie mMammHbl. [IpUHIMIB TEHCTBHUS TEIUIOBBIX MamuH. IIpeoOpa3oBaHus >HEpPruu B
TerwIoBbIX MammHax. Koaddumuent nonesnoro aeiicteus teruioBoit Mamuubl. Hukn Kapao u ero
KO3 (HULUEHT MOJIE3HOro AEHCTBUS. DKOJIOTHUECKHEe TPOOJIEMbI TEIII0IHEPTETHKY.

TexHnuyeckue ycTpoicTBa M IMPAKTUYECKOE NPUMEHEHHE: ABUTATEIb BHYTPEHHEIO CrOpaHus,
OBITOBON XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHre BHYTpeHHEW SHEPrUH Tejla IPU COBEPIIEHUH PaOOTHI: BBUIET IPOOKU U3 OyTHUIKH
MoJl JeHcTBHEM CXaToro BO3/AyXa, HarpeBaHue 3¢upa B JATyHHOW TpyOke MyTEM TpeHHs
(BuIEOIEMOHCTpAITHS ).

V3MeHeHMe BHYTpEHHEH sHeprun (TeMIiepaTypsl) Tejia Ipu Terionepeaaye.

OneIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTesNsi BHYTPEHHETO CrOpaHusl, pEaKTUBHOI'O IBUTATEIsL.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeuyecmea. Pazoevie nepexoovt

[TapooOpazoBanue u koHaeHcauus. Mcmapenue um xkuneHue. AOCOMIOTHAasE U OTHOCHTENIbHAsS
BIQXXHOCTh BO31ayXa. HacheimeHHbI map. YaenpHas TemiaoTa MmapooOpa3oBaHMs. 3aBHCHMOCTH
TEMIIEPATypbl KUIIEHUS OT 1aBJICHUS.

Teépnoe Teno. Kpucramnuyeckue u amopdHbie Teia. AHM3OTPONHUS CBOWCTB KPHCTAJLIOB.
XKunkue kpucramisl. CoBpeMeHHbIe MaTepuainsl. [1naBnenne u Kkpuctaumsanus. Y AeapHas TeroTa
miasnenus. Cyomumarus.

YpaBHeHHE TEIIOBOTrO OaaHca.

TexHuuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: THUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTMH IOJIyYE€HHUSI COBPEMEHHBIX MaTEpUasoOB, B TOM YUCIIE HAHOMATEPHAIIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu



CBolicTBa HACBHIIIEHHBIX [1APOB.

Kunenue npu NoHNKEHHOM JaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

HabntoneHne HarpeBaHus U IUIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTAJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3MepeHne OTHOCUTENBHOM BIaKHOCTH BO3YXa.

Pa3znen 4. JjekTpoguHaAaMuUKA

Tema 1. nexkmpocmamuka

DIIeKTpu3anus Tejl. DJIeKTpUYecKui 3apsij. JBa Buaa snekTpudeckux 3apsaaoB. [IpoBogHUKH,
JURJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOIO 3apsja.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbll 3EKTPUYECKUN 3apsl. DIEKTPUUECKOE
noste. Hampsx€HHOCTBH 2dnexkTpuyeckoro mnoiid. lIpuHmun cynepno3suuuy 3JIEKTPUYECKUX ITOJICH.
JIuHuM HanpsHKEHHOCTH 3JEKTPUYECKOTO MOJIS.

Pabora cui snextpocratuaeckoro nois. [Torennman. Paznocts notenuuanos. [IpoBogHuky u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM I0J€. [[nanexkTpuyeckas npoHUIAEMOCTb.

OnekrpoémkocTh. KonzmeHncarop. OJIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEpTHs
3apsKEHHOI0 KOHJIEHCATOpA.

TexHuuyeckue YCTpPOHCTBA M IPAKTUYECKOE MPUMEHEHHE: JIIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE SJEKTPONpHOOpOB, KOHACHCATOpP, KOMHUPOBATbHBIN
anmapar, CTpyWMHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMUIT ACUCTBUS IEKTPOMETPA.

B3aunmMopeiicTBre Ha’IeKTPU30BAHHBIX TEIl.

DNEKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DNeKTpoCcTaTUYECKas 3allluTa.

JIMBIIEKTPUKHU B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAJU IJIACTUH, PACCTOSHUS
MEXIy HUMH U TU3JIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 37eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DNeKTpUUECKUN TOK. Y CIOBUS CYIIECTBOBAaHUS 3JIEKTpUUecKoro Toka. Mctounuku toka. Cuna
TOKa. I IoCTOSIHHBIN TOK.

Hanpsokenune. 3akon Oma 18 ydacTka LETu.

DNEKTPUUYECKOE CONPOTUBIICHHUE. Y IEIbHOE CONpPOTUBIEHHE BeuiecTBa. IlocimenoBarenbHoe,
napajuiesIbHOe, CMEIIaHHOE COEAMHEHNE ITPOBOJHHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIHOCTD 3JIeKTPUYECKOT0 TOKA.

DNeKTpOABMKYIasi CUIa U BHYTPEHHEE CONPOTUBJIEHHE HCTOYHHMKA TOKa. 3akoH Oma ais
IIOJIHOM (3aMKHYTO#) asieKTpruueckoi nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHas MPOBOJAUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS METAIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKTpUYEeCKHil TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOcTBEHHAst M MPUMECHAsi IPOBOJAUMOCTD IMOJIYIIPOBOAHUKOB. CBOiCTBa
p—n-nepexona. IloaynpoBoJHUKOBBIE TPHOOPHI.

DNeKTpUYeCKUii TOK B pacTBOpax U paciulaBax »dJIEKTPOJIUTOB. IEKTPOJUTUUYECKAS
JIyccoumranus. JNEKTPOIH3.

DOnekTpuyeckuii TOk B razax. CaMOCTOSTENbHBIA W HECAMOCTOSTENbHBIM pa3psaa. MosHus.
[Tna3zma.

TexHnuyeckue ycTpoiicTBa M NPAKTUYECKOE NMPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
HCTOYHUKHU TOKa, AJIEKTPOHArpeBaTeIbHble TPUOOPHI, AIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP



COIIPOTHBIICHUS, BAaKyYyMHBIH NTHOJl, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIMPOBOIHUKOBBINA U0/,
rajbBaHMKa.

Jlemoncmpayuu

W3MepeHune cuibl TOKa U HaIlPSKEHMSL.

3aBUCUMOCTb  CONPOTHBIICHHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
IIONIEPEYHOI0 CEYEHUS U MaTepuaa.

CMmeniaHHO€ COEJUHEHHUE TPOBOJHUKOB.

[Ipsimoe wu3MepeHue 3NEeKTpoABMKYIIEH cuibl. KopoTkoe 3amblkaHuE TIallbBaHHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTHUBIICHUS.

3aBUCHUMOCTb COIIPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psa ¥ IPOBOJIUMOCTb BO3yXa.

OAHOCTOPOHHSISI TPOBOUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydeHne cMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

W3MepeHue 31eKTpOoIBUKYILEH CUIIbl HCTOUHUKA TOKA M €0 BHYTPEHHETO COMPOTUBIICHHUS.

HaGmonenue amekrpoinusa.

MexnpeamMmeTHbie CBSI3H

Wzyuenme xypca ¢usuku Oa3oBoro ypoBHa B 10 kjacce OCYIIECTBISIETCS C Y4ETOM
COJIep KATENIbHBIX MEXITPEIMETHBIX CBs3el C KypcaMHM MaTeMaTUKU, OMOJIOTMHU, XUMHHU, Teorpapuu u
TEXHOJIOTUH.

Mesicnpeomemuvie nonsamus, CBSI3aHHbIE C U3YYEHUEM METOJI0B HayYHOI'O IO3HAHUS: SIBJICHUE,
Hay4yHbIH (akt, TUmore3a, (u3MuUecKkas BeIMUYMHA, 3aKOH, TEOpHs, HAONIOJEHUE, DKCIEPUMEHT,
MO/JIJINPOBAaHKE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUM, InHeNHHas QyHKIus, napadoiia, runepoosua, ux
rpaduKd U CBOMCTBA, TPUTOHOMETPHUYECKHE (YHKIMU: CHHYC, KOCHUHYC, TaHI€HC, KOTaHIEHC,
OCHOBHO€ TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U MX MPOEKIMH HA OCH KOOPAMHAT, CIOXKEHHUE
BEKTOPOB.

Buonoeusn: mexaHmdeckoe ABWKEHHME B KHBOW mpupone, auddysus, ocMmoc, TemiooOMeH
KMBBIX OPraHU3MOB (BHUIbl TEIUIONEpENadyH, TEIUIOBOE PABHOBECHUE), IJIEKTPUUECKUE SIBJICHUS B
YKUBOU MIPUPO/IE.

Xumus: DUCKPETHOE CTPOCHHME BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJIIpHasl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TeJl, )KUJIKOCTEH U Ta30B, AIEKTPUUYECKUE CBOMICTBA
METAJIJIOB, YIEKTPOJIMTHYECKAS JUCCOLUALINS, TAJIbBAaHHKA.

I'eocpagpus: BIaxXxHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHME JABMKEHHMH C MCIOJIb30BAaHMEM MEXaHHM3MOB, Y4YET TpEHUS B
TEXHHUKE, TOJUIUITHUKY, UCTIOJIb30BaHUE 3aKOHA COXPAaHEHUS UMITYJIbCa B TEXHUKE (pakeTa, BOAOMET
U Jpyrue), JABUraTelb BHYTPEHHEro CropaHus, mnapoBasi TypOuHa, OBITOBOH XOJOAMJIBHUK,
KOHUIIOHEP, TEXHOJIOTHH MOJYyYEHHs] COBPEMEHHBIX MaTepUaioB, B TOM YHCJIe HAHOMATEpUaJoB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUECKAs 3alUTa, 3a3eMIIEHUE 3JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIHI
MIPUHTEP, dJIEKTPOHATPEBATENbHbBIE PUOOPHI, JIEKTPOOCBETUTENbHbIE TPUOOPHI, raIlbBaHHKA.

11 KJIACC

Paznen 4. DiiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTtossHHBIE MarHUTHI. B3anmoneicTBHE MOCTOSHHBIX MarHUTOB. MarHutHoe mosie. BekTop
MarHuTHOM MHAYKUMH. [IpuHIMI Cyneprno3uiMi MarHUTHBIX Mojei. JIMHUKM MarHUTHOW MHIYKIUU.
KapTuna nuHMi MarHUTHOM MHIYKIIMU TTOJISI TOCTOSTHHBIX MarHUTOB.

MarnuTHoe Tmojie MpOBOJHUKA € TOKOM. KapTWHa NMHUI HMHIYKUMA MarHUTHOTO TIOJIS
JUTHHHOTO TPSIMOTO TIPOBOJAHUKA U 3aMKHYTOTO KOJBIIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoaencTBre MPOBOAHUKOB C TOKOM.

Cunia Amriepa, €€ MOZIyJIb M HalpaBIICHHE.



Cuna Jlopenua, e€ Monynb U HanpaslieHUE. /[BHkKeHHUE 3apsyKEHHOW YacTULIBI B OJJHOPOIHOM
MarHuTHoM noJie. PaGora cumel Jlopena.

SIBneHue  JNEKTPOMArHUTHOM  MHAYKUMH. [IOTOK  BEKkTOpa MAarHUTHOM  MHIYKIUU.
DJIEKTPOABUKYIIAS CUJIA MHAYKIIMU. 3aKOH JIEKTPOMarHUTHOM MHAYKIMK Dapazest.

BuxpeBoe »snekTpuueckoe 1oje. OJIEKTPOJABMXKYILIAs CHJIAa HMHAYKIUU B IIPOBOJHUKE,
JBUKYLIEMCsI IIOCTYIIATENBHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHayKTUBHOCTS. SIBICHNE CAMOMHIYKIMHU. DJIEKTPOABIKYILAS CHUJIA CAMOUHIYKIIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE MOJIE.

TexHnuyeckue yCTpoilcTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE  MarHWTBHI,
JIEKTPOMArHUThl, AEKTPOJABUraTEIlb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTUL,, MHAYKLIIUMOHHAS 11€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMY4YKa MAarHUTHBIM I10JIEM.

JIvHUM MHOYKIMY MarHUTHOTO HOJIS.

B3anmMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuio JleHna.

3aBUCHUMOCTb JIEKTPOJABMKYILEH CUJIBI MHIYKIUM OT CKOPOCTHM HM3MEHEHMS MarHMTHOIO
IIOTOKA.

SIBneHne caMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3ydyeHre MarHUTHOTO NOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS MIEKTPOMarHUTHOM HHIYKIIVH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Koneb6arenbnas cuctema. CBOOOJHBIE MEXaHHUECKHUE KOIeOanus. ['apMoOHNYeCcKre KoJieOaHusl.
Ilepuon, uactora, ammiautyna u ¢asza kosnebanuil. IlpyXuHHBII MasaTHUK. MaremaTHuecKuii
MasiTHUK. YpaBHEHHE TapMOHMYECKUX KosiebaHuil. IIpeBparieHue sHepruum Mpu TapMOHMUYECKUX
KoJIeOaHusX.

Konebartenbubiii  kKoHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIC KOJEOAHHS B  HJACATBLHOM
Kos1e0aTenbHOM KOHTYpe. AHAJIOTUS MEXly MEXaHUUECKUMH U 3JIEKTPOMArHUTHBIMU KOJIEOaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B HJI€aTbHOM K0J1e0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxaroolMx KojeOaHUsIX. BBIHYy)XIEHHble MeXaHUYecKue KoieOaHMs.
Pe3onanc. BeiHyX1eHHBIE 2IEKTPOMAarHuTHbIE KOJIeOaHusl.

[lepemennbiii TOk. CHHYCOMAQIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh TNEPEMEHHOIO TOKa.
AMIUITUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKEHMUSL.

Tpancdopmarop. IIpousBoacTBo, mnepenada U MOTpeOJieHHE OSJIEKTPUUECKOM SHEPTHH.
DKOJIOTHYECKHE PHUCKM TMpPH  IPOU3BOJACTBE ANEKTpodHepruu. KynbTypa HCNONb30BaHHS
AJIEKTPO3HEPTUHU B ITOBCEHEBHOM JKU3HH.

TexHu4eckue yCcTpoHCTBA M MPAKTUYECKOE NPUMEHEHUE: YJIEKTPUUECKHM 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKa, JIMHUU JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTeslbHOW cHCTeMBbl (NMPYKMHHBIM WJIM MaTeMaTH4eCKUH
MasITHUK).

HaGmronenue 3aTyxaronmx Koaedanuii.

HccnenoBanue cBONCTB BBIHYK/IEHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.



OcumsutorpaMMbl  (3aBUCMMOCTH  CHJIBI  TOKa M HAOpPsOHKEHUS OT  BPEMEHH) s
JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc mnpu mocCIenoBaTENIbHOM COEAMHEHMM PE3UCTOpa, KATYIIKHM HMHIYKTUBHOCTU U
KOHJICHCATOPA.

Mogenb IMHUY 3JIEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanyue 3aBUCUMOCTH TEPUOJAa MaJbIX KOJeOaHWH Tpy3a Ha HUTH OT JJIUHBI HUTH U
Macchl Ipysa.

HccnenoBanue nepeMEHHOIO TOKA B LIEMM U3 MOCIIEN0BAaTENbHO COEAMHEHHBIX KOHAEHCATOPA,
KATyILKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHumMHble 60JIHbL

Mexanuueckue BOJIHBI, yciaoBHs pacnpocTtpaHeHus. Ilepuon. CkopocTs pacnpocTpaHeHus U
mmHa BoiHBL. [lomepeuynsie M mponosibHbIe BOHBEL. MHTepdepeHus u audpakiuus MeXaHUIeCKUX
BOJIH.

3ByK. CkopocTh 3ByKa. ['poMkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHuTHHIE BOJHBIL. YCIOBUS M3JIYy4YCHHMs DJICKTPOMAarHUTHBIX BOJIH. B3aumuas
opuenTanus BektopoB E, B, V B anekrpomarautHo# BosiHe. CBONCTBA 3JE€KTPOMAarHUTHBIX BOJIH:
OTpa’kKEeHUE, IIPEJIOMIICHUE, nojspusauus,  audpaxkuus, — UHTepdepeHLus. Ckopoctb
AJEKTPOMArHUTHBIX BOJIH.

[Ikana 35eKTpoMarHuTHHIX BOJIH. [IpMeHeHe 2J1eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBI paguoOCBA3HU U TeleBUACHU. Paaronokanus.

DNEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYKAIOILEH CPEJIbI.

TexHuuyeckue YyCTpOHCTBA M NPAKTUUECKOE IMPUMEHEHHUE: MYy3bIKaJbHble WHCTPYMEHTHI,
YJIBTPa3ByKOBasi AMATHOCTHKA B TEXHUKE U MEIULIMHE, pasap, paguoNpUEMHHUK, TEIEBU30D, AaHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHHUE MONEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebutomeecs Teno Kak HCTOYHUK 3BYKA.

Habnronenune oTpaxeHus U MPEeTOMIICHUS MEXaHNUECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 Juppakiiud MEXaHHYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabmtoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIUTY/I0H U 4acTOTOM KoineGaHUH.

HccnenoBanue CBONCTB 3J€KTPOMAarHUTHBIX BOJIH: OTpa)K€HHUE, MPETOMIIEHUE, MOJIIpU3alus,
nudpakuus, “HTepEpeHIHsL.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsmonuHeiiHOe pacipocTpaHEHHE CBETA B OJTHOPOAHOM cpene. JIyu
cBera. ToueuyHbIll HICTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHbI OTpakeHUs ceta. [locTpoenne n300pakeHui B MIOCKOM 3epKalle.

[Ipenominenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb MPEIOMIICHUS.
ITonHOE BHyTpeHHEE oTpakeHHe. [IpeaenbHbIi yroi NoJIHOr0 BHYTPEHHETO OTPaKEHHUS.

Hucnepcus cseta. CnoxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparolye u paccerBarole JUH3bl. ToHKas nuH3a. POKYCHOE pacCTOSHUE U ONTHYECKast
cwia TOHKOW nuH3bL. IlocTpoeHne u300pakeHM B COOMpAIOUIMX W PACCEUBAIOLIUX JIMH3aX.
dopmyJia TOHKOM JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBast ontuka. MaTepdepenius cBera. KorepeHTHbIe UCTOUHUKU. Y CIIOBUS HaOIIOCHUS
MaKCHUMyMOB U MHUHHMYMOB B HMHTE€P(PEPEHLHOHHONW KapTHHE OT ABYX CHUH(DA3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpaxus ceera. JudpakunonHas pemeéTka. Y ciaoBue HaOMIOACHUS TIaBHBIX MaKCUMYMOB
IIPU NaIEHUM MOHOXPOMATHUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOHCTBA W MpPaKTHUECKOE NpPHUMEHEHHEe: O4YKH, Jyna, ¢oTroanmapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJECKOI, BOJOKOHHAs ONTHKA, NU(PAaKIMOHHAS peIéTKa,
TIOJIIPOUI.



Jlemoncmpayuu

[IpsmonuHeliHOE pacrpoCTpaHEHHUE, OTpPaXXEHHE | TpesomyieHHe cBeta. OnThyeckue
pUOOPBHI.

[TonHoe BHyTpeHHee oTpakeHre. Moiesib CBETOBO/IA.

HccnenoBanue cBONCTB U300paXKEHUN B JTMH3AX.

Monenu MUKpOCKOIa, TEIEeCKOoIIa.

Ha6monenue naTepdepeHIm cBera.

Hab6monenue qudpakiuum cBera.

HaGmronenue aucrepcuu cBera.

[TonydeHue cnekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEIIETKY.

Habmoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1a6opamophwie pabomul

N3mepenue nokaszarens IpeJoMIEeHUS CTEKIIa.

HccnenoBanue cBONCTB N300paXKeHUN B TMH3AX.

Habmonenue aucnepcun ceera.

Pazjnen 6. OcHOBBI crieMATbHOM TEOPUH OTHOCHUTEILHOCTH
I'panunpl TPUMEHUMOCTH KJIacCHYecKoi MexaHWKH. [locTynarhl cHenuanbHON Teopuu
OTHOCUTEIbHOCTH: UHBAPUAHTHOCTH MOJIYJIsl CKOPOCTHU CBETA B BaKyyMe, IPUHITUIT OTHOCUTEIBLHOCTH
DUHIITENHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIIIEHUE JJIUHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.
CBs13b MaccChl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTHS TTOKOSI.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®oronsl. Popmyna [lnanka cBs3u 3Heprud (GOTOHA C €ro YAaCTOTOH. DHEPrus M UMITYIIBC
¢dotoHa.

OtkpeiTHe U uccnenoBanue porordpdexra. Onpitel A. I'. CroneroBa. 3akoHbl poTOdhdEKTA.
VYpasuenue DitnmreitHa 115 potodaddexra. «KpacHas rpanuiay hotodddekra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XnMuyeckoe IEHCTBHE CBETA.

TexHuueckue ycTpoHCTBA M NPAaKTUUYECKOe MpHUMEHEeHHe: (OTOrIEeMeHT, (OTOJaTUHK,
coJIHEeuHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®otor(hPeKT Ha YyCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporoagdekra.

Cseroano.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. OnbiThl Pesepdopaa o paccesHuto o -uactuil. Ilnanerapuas mojens
atoMa. [locrynatel bopa. M3nyuenue u mornomeHue (OTOHOB MpH IMEpPEXoAe aromMa C OJHOTO
YPOBHS 3HEPIMM Ha Apyroil. Bunel criektpoB. CEKTp ypoOBHEN 3HEPTUH aTOMa BOAOPOA.

BosHoBBIE cBolicTBa yacTull. Bomubl ge bpoinsa. KopnyckynspHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYEHHE.

TexHudeckue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: CIEKTPAJIBHBIA  aHAIU3
(criekTpocko), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenve AJIMHBI BOJHBI JIa3epa.

Habntonenue nuHeyaThIX CIEKTPOB U3TyUESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsvie pabomul



Habmtonenune nuHeuaToro crekrpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JAOKA3bIBAIOIINE CIOXKHOCTh CTpOoeHUs siapa. OTKpBITHE PajHMOaKTUBHOCTH.
OmneiTel Pesepdopna mo ompeneneHrio cocTaBa PaJMOaKTHBHOTO u3mydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3IydeHus. BiausiHue paJioakTUBHOCTH Ha SKUBbBIE OPraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknmonHas momens siapa IeiizenOepra—lBanenko. 3apsn
sanpa. MaccoBoe uucio sapa. M3oromnst.

Anbda-pacnan. DJIEKTPOHHBIH W TIO3UTPOHHBIA OeTa-pacran. [amMma-uzmydeHue. 3akoH
paaMoaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

Snepusle peakuuu. JleieHre U CUHTE3 SAEP.

Anepubiii peaktop. TepmosiaepHbiii cuaTe3. [Ip0o6IeMbl U IEPCIIEKTUBBI SACPHON SHEPTETHKHU.
DKOJIOTMYECKUE aCIEKTHI SIIEPHON IHEPTETUKH.

DOneMeHTapHble yacTUulbl. OTKPBITHE TO3UTPOHA.

MeToabl HaOIIOICHHUS U PETUCTPALIUH SJIEMEHTApHBIX YacTHII.

OyHaamMeHTanbHble B3auMoeiicTBusl. EqMHCTBO (r3nueckoil KapTUHbBI MHpa.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHWE: JO3UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHas 6oMoa.

Jlemoncmpayuu

CuéTYnK MOHM3HUPYIOLIUX YACTHUII.

Vuenuueckuii s3xcnepumenm, 1ab6opamopHvle pabomul

HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oranel pa3BuTUsA acTpoHOMHUU. IIpHuKitagHOe 1 MUPOBO33pEHYECKOE 3HAYCHUE ACTPOHOMMH.

Bun 3Bé3aHoro Heba. Co3Bes3nust, spKue 3BE3/1bl, IJIAaHETHI, UX BUAMMOE JABHUKECHUE.

Conneunas cucrema.

Connue. ConHeuHas akTuBHOCTb. McTounuk sneprun CosHua u 3B€31. 3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKU. JluarpaMMa «CHEKTpPaJbHBIM KJIACC — CBETHUMOCTBbY». 3BE31bI IJIABHOU
MOCJIEZIOBATEILHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETHMMOCTb» Il  3BE3]  TJIaBHOM
IOCJIe0BaTeNbHOCTH.  BHyTpeHHee  cTpoeHue  3BE3a. CoBpeMEHHBIE  NPEACTABICHUA O
MIPOUCXOXACHNUHU U 3BoJtolnu CosHIa U 3BE3/1. DTambl AKU3HU 3BE3I.

Mneunsiii [yt — Hama ['anaktuka. Ilonoxenune u neukenune ConHua B ['amaktuke. Tumbl
rajiakTuk. Paguoranaktuky u kBaszapel. UEpHBIE ABIPHI B SIPax TANAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akoH XaO6ma. Pasberanue ramaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe usnyyeHue.

MacutabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnplie mpo6iieMbl aCTpOHOMUM.

Vuenuueckue nabnrooenus

Habuntoiennst HeBOOPYXEHHBIM IJ1a30M C MCMOJIb30BAaHUEM KOMIBIOTEPHBIX MPUJIOKEHUHN IS
OIIpeJIeJIEHUs] TOJIOKEHUsI HEeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/us
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon JlyHsl, ianer, Mneunoro [ytu.

Oo6o0maruiee NOBTOPEHME

Ponb GU3MKM U aCTPOHOMUHU B HIKOHOMHUYECKOU, TEXHOJIOTUYECKOM, COMAILHOW M ATHYECKON
cepax AeSITeTbHOCTH YENOBEeKa, poJib U MECTO (DU3MKM M aCTPOHOMHUHU B COBPEMEHHOW Hay4yHOMU
KapTHHE MUPA, pojb (GU3NYECKON TeoprH B (POPMUPOBAHUHU MPEICTABICHUN O PU3NUECKON KapTHHE
MHpa, MeCTO (M3MUECKON KapTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MIPEACTABICHUH O IPUPOLE.

MexnpeamMeTrHblie CBSI3H

Wzyuenne kypca ¢usuku 06a3zoBoro ypoBHS B 11 Kkiacce ocymiecTBisercss ¢ y4€ToM
COJIepKaTEeNIbHBIX MEKITPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUH, reorpapuu 1
TEXHOJIOTHUH.



Meosicnpeomemmvle nonsamus, CBI3aHHbIE C U3YYEHUEM METOI0B HAyYHOT'O [TO3HAHUSL: SBJICHUE,
Hay4Hbll (akt, runoresa, (usnueckas BEIMYUHA, 3aKOH, TEOpHUs, HAOIIOJEHHME, SKCIEPUMEHT,
MOZEIIMPOBAaHUE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuxa: pelieHne CUCTEMBbl YPaBHEHUH, TPUTOHOMETpPHUYECKHE (QYHKLUU: CHUHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MIPOCKLUU
Ha OCH KOOpJIMHAT, CIJIO)KEHHE BEKTOPOB, IPOU3BOAHBIC 3JIEMEHTApHBbIX (QYHKUUH, NPU3HAKU
071001 TPEYTOJILHUKOB, ONpe/IeJIeHHE IO IUNIOCKUX (uryp u o0béma Tell.

Buonoeus: snexrpuyeckue SBIECHUS B KHUBOH NPHUpOJE, KosebaTelbHble ABMKEHHUS B JKHUBOM
IIPUPOJIE, ONITHYECKUE SIBJICHUS B )KUBOU IIPUPOJE, NEUCTBHUE paJualliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJLINYECKasi CTPYKTYpa TBEPABIX TEJ, MEXaHU3MbI
00pa30BaHMs KPUCTAIUIMIECKOHN PEIIETKY, CIIEKTPAIbHBIN aHAIN3.

l'eocpachus: MarHuTHBIE TMONIOCa 3€MJIM, 3aJI€KH MAarHUTHBIX pyaA, (BOTOoChEMKA 3eMHOM
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPSICCHUMN.

Texnonocus: JNMHUM DIIEKTPOIEpenayd, IEHEpaTop IEPEMEHHOTO TOKa, 3JIEKTPOIBUIATEINb,
WHAYKIMOHHAS TIeYb, pajap, paauonpuéMHHK, TeJIeBH30p, aHTeHHa, Tenedon, CBY-meus,
IIPOEKIIMOHHBIN anmapar, BOJIOKOHHAs OITHKA, COJIHEYHAs Oarapes.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOTI'O ITIPEJIMETA
OcBoenue ydyeOHoro npeamera «D@u3nka» Ha ypoBHE cpeAHero obimiero oOpazoBanus (0a30BbIid
YPOBEHB) JIOJDKHO OOECIICYUTh JOCTH)KCHHE CJCIYIOIIUX JMYHOCTHBIX, METalpeMETHBIX U
MPEIMETHBIX 00Pa30BaATEIBHBIX PE3YJIBTATOR.

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJAbTAaThl OCBOCHMS Yy4yeOHOro mnpeamera «®dusukay [JOMKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYy4aroluxcsi PYKOBOACTBOBAThCA CGHOPMUPOBAHHON BHYTPEHHEU
MO3ULMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OpPUEHTALMH, MO3UTUBHBIX BHYTPEHHUX YOEKICHHI,
COOTBETCTBYIOIIUX TPAJULHUOHHBIM IIEHHOCTSIM POCCHUUCKOrO OOIIECTBA, pPACHIMpPEHUE >KU3HEHHOTO
ONbITa W OMNbITA JAESITEIBHOCTA B IMPOLECCE PEANU3ALMU OCHOBHBIX HAIpPaBJICHUW BOCIHUTATEIbHOMN
NEeSATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:knaHCcKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH O0YYaromIerocsi Kak aKTHBHOTO U OTBETCTBEHHOIO
YJIeHa POCCUICKOro 00111eCTBa;

MPUHATHE TPAAULMUOHHBIX  OOIIEYETIOBEYECKUX TyMAaHUCTUYECKUX U J€MOKPATUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTeNbHOCTh B HHTEpecax TpaKIaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIPABIEHUHU B 00pa30BaTEIbHON OpraHU3alliy;

yYMEHHE B3aHMOJICHCTBOBATh C COIIMATbHBIMA WHCTUTYTAMH B COOTBETCTBHH C UX (PYHKIHUSIMH U
HAa3HAYCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON WACHTUYHOCTH, MATPHOTU3MA;

IIEHHOCTHOE OTHOIIIEHHUE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHIKEHUSM POCCUMCKUX YYEHBIX B
o0nactu (GU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEACHHS,;

CIIOCOOHOCTh OIIGHMBATh CHUTYAaIlMI0 W TPHHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYACHh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOIO OYyIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETHYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYas 3CTETUKY HAYYHOIO TBOPYECTBA, MNPHUCYIIETO
¢usnyeckoii Hayke;

5) Tpy10BOro BOCIIMTAHUS



HMHTEpEC K Pa3uyHbIM chepaM MpodeccHoHATbHON NesATENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(hbU3UKON M TEXHUKOHN, YMEHUE COBEpIIaTh OCO3HAHHBIN BBIOOpP Oyayiiel mpodeccuu U peaanu30BbIBaTh
COOCTBEHHBIC KI3HEHHBIC TUTAHEI;

TOTOBHOCTh M CIOCOOHOCTH K O0Opa30oBaHUI0O M CaMOOOpa3oBaHWI0 B oOjacTu (U3WKKA Ha
MPOTS)KEHUU BCEU JKU3HH;

6) 9KO0JIOTHYECKOT0 BOCTIUTAHUSI:

C(OPMHPOBAHHOCTh  HKOJIOTHYECKOM  KyJAbTYPHI, OCO3HaHHE TJIO0AJIBHOTO  XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYULIECTBIICHUE JECWCTBUI B OKPYXAIOIIEH Cpelle Ha OCHOBE 3HAHUS LEeH
YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpeHre OIbITa JEATETHbHOCTH HKOJIOTHMYECKON HANpPaBIEHHOCTH HAa OCHOBE HMMEIOIIUXCS
3HaHU# No (pu3uKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
¢bu3nveckoil Haykw;

OCO3HAaHHE IICHHOCTH HAy4HOH JeATeNbHOCTH, TOTOBHOCTh B IPOLECCE H3YYEHUS (PUIUKHU
OCYIIECTBIISTH MPOSKTHYIO M UCCIIEIOBATENILCKYIO e TEIIbHOCTh HHIUBUYATBHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS
Ba3oBble 1oruyeckue geiicTBUA:

CaMOCTOSITENIFHO ~ ()OPMYJIMPOBATh ¥ aKTyaJU3upoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEeAEIATh LENIN JAEeSITEIbHOCTH, 3a]1aBaTh apaMeTPbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTHUBOPEUUS B pacCMaTpUBAEMbIX (PU3MUECKUX SBICHUSAX;

pa3pabarbIBaTh IUTAH PEUICHUs NPOOJEeMBI ¢ y4€TOM aHajdn3a MMEIOUIMXCS MaTepHaIbHBIX M
HeMaTepHUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLIEHUBATh
PHCKH MOCIIEACTBUH 1€ TEIbHOCTH;

KOOPAMHUPOBAaTh M  BBIIOJHATH PabOTy B  YCIOBHUSIX pEAJbHOTO, BHPTYaJbHOTO H
KOMOHWHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble ucciaenoBarebCKue 1eHCTBHA:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMHU U METOIaMHU (PU3MUECKON HAYKU;

BJIaJIeTh HAaBBIKAMU Y4eOHO-UCCIIEI0BATEIbCKON M MPOSKTHOM JEesTEIbHOCTH B 00JacTU (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB pelIeHUs 3a1ad (U3NYECKOro
COJIepKaHus, IPUMEHEHUIO PA3JINYHBIX METOA0B [TO3HAHUS;

BJIQJIETh BHUJAMU JIEATENIBHOCTH IO TIOJYyYEHUIO HOBOTO 3HAHHUSA, €ro MHTEpHpeTanuH,
peoOpa3oBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CUTYalUsX, B TOM YHUCIE NPH CO3/aHUU
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBJIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTYaJIU3UpOBATh 3a]ady, BBIABUTATh THIIOTE3Yy €€
pelleHns, HaXOAWTh apryMEHThl JJi JOKa3aTelbCTBa CBOMX YTBEP)KICHHUH, 3aJaBaTh MapaMeTpbl U
KPUTEPUHN PELLICHUS;

aHAJIM3UPOBATh MOIYYEHHBIE B XOJI€ PELICHMs 3aJauM Pe3yJbTaThl, KPUTUUECKU OLIEHHWBATh MX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3371a4l B 00pa30BaTeNIbHOM 1€ATEeIbHOCTH, B TOM YHUCIIE
NPU U3yYEHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCUTD 3HAHUS 10 (PU3HUKE B MPAKTUUYECKYIO 00JIaCTh )KU3HEICATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUSI U3 Pa3HbBIX MIPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEU, IIPEIaraTb OPUTMHAIBHBIE IOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AlbTePHATUBHBIC PELLICHUSI.

1



Paborta ¢ undopmanmeii:

BJIQJIETh HABBIKAMH TIOJTY4YeHUs] HHYOpMauu (HU3NIECKOTO COCPKAHMSI U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSATCIBHO OCYHICCTBJIATL IIOUCK, dHalIM3, CHUCTCMATU3AllUI0O HW HUHTCPHPCTALUIO
WHGOPMAIIMY Pa3IMYHBIX BUJOB U (POPM MPEIICTABICHHS,

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCIIOJIB30BaTh CPENICTBA WH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTMH B PEIICHHU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3allMOHHBIX 3aJa4 C COOJIOJIeHHEM TpeOOBaHUI
SPrOHOMHUKH, TEXHHKH OE30MaCHOCTH, TUTHEHBI, PeCypcOCOepPEeKEHHs, TPABOBBIX U ITUYCCKUX HOPM,
HOpM HMH(OPMAIIMOHHON 0€30MMaCHOCTH;

CO3l1aBaTh TEKCTHI (PM3MYECKOTO COJCP)KaHHs B pa3IMYHBIX (opMmarax ¢ y4€TOM Ha3HAUCHHS
nH(OpMAaIIUY U LIEIEeBOI ayIUTOPHH, BEIOUpPasi ONTUMAIIbHYIO ()OpMY IIPEICTABICHUS U BU3yaTH3alHH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

OCYIIECTBIIATH OOILICHHE HAa YpOKaX (PM3UKU U BO BHEYPOUHOU JESTEIHHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHBIX CUTYallui U CMATYaTh KOHMINKTHL;

pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUs C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIMBUAYAIbHON pabOTHI;

BEIOMpATh TEMAaTUKy W METOABl COBMECTHBIX JEHCTBUH ¢ YYETOM OOINUX HWHTEPECOB H
BO3MOKHOCTEH Ka)KJI0T0 4JIeHA KOJUIEKTUBA;

MIPUHUMATD L€ COBMECTHOM ACSITEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JCUCTBUS IO
€€ JIOCTMKEHHUIO: COCTaBIIATH IUJIAH JCMCTBUHM, paclpeaesiaTh poJid C YYETOM MHEHHM YYaCTHHKOB,
00CyXI1aTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OILICHUBATh KauyeCTBO CBOETO BKJIAJa M KaXKJIOTO yYaCTHHKA KOMaHAbl B OOIIMH pe3ynapTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE IPOEKThI, OLEHUBATh WJAEH C TMO3UIUM HOBHU3HBI, OPHUIMHAJIBLHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYUIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IOBEACHHE B PA3JIUYHBIX CUTYyalUSX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1€l CTBUSA
Camoopranuzanmusi:

CaMOCTOSITENTFHO ~ OCYIIECTBJIATH [MO3HABATENbHYIO JAESITENbHOCTh B o0JacTu (U3HKU U
ACTPOHOMUHU, BBISIBIISATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOATENIbHO COCTaBJISITh IUIAH PEIICHHUs pacy€THBIX M KA4YECTBEHHBIX 3a/ay, IUIaH
BBITIOJTHEHUS TIPAKTUYECKON pabOThI ¢ YUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U
MPEAIIOYTEHNN;

JaBaTh OIIEHKY HOBBIM CHUTYaIIUSIM;

paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATOYTEHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATH €T0, OpaTh Ha CE0sl OTBETCTBEHHOCTH 3 PEILICHHUE;

OLICHUBATh MTPHUOOPETEHHBIN OTIBIT;

CcrocoO0CTBOBAaTh (DOPMUPOBAHUIO W TPOSBICHUIO JPYAUIMH B 001acTh (DU3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHATbHBII HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYalldsiM, BHOCHUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3yJbTATOB IIEIISIM;

BIIaJICTh HABBIKAMH TMO3HABATENbHON peQUIeKCHH KaK OCO3HAHHWS COBEPIIAEMBbIX JCUCTBUU H
MBICJIUTEIIBHBIX MPOIECCOB, X PE3YyIbTaTOB M OCHOBAHMUIA,

WCIOJIb30BaTh MPUEMBI peICKCUU TSl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO NMMPUHUMATH PEIICHUS TT0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0s1, TOHNMAasi CBOM HEJAOCTATKH M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JIEATEIbHOCTH;
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MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpouecce nocTukeHUs JTUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpOrpamMmbl MO (GU3MKE IS
YPOBHSA CpeaHero ooOmero oOpa3oBaHHs Yy OOYyYaromUXCs COBEPIICHCTBYETCS SMOLMOHAIBHBIN
MHTEJUIEKT, Mpenoaraiomuii chopMUpOBaAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MIOHUMATh CBOE SMOIIMOHAILHOE COCTOSIHUE, BUICTD
HaIpaBJICHUs] Pa3BUTHS COOCTBEHHON AMOLIMOHANIbHOI cepbl, ObITH YBEPEHHBIM B cele;

CaMOpPETYJIMPOBaHMsl, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IPUHHUMATh OTBETCTBEHHOCTH 32
CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K HSMOLMOHAIBHBIM M3MEHEHHSIM U IPOSIBIATH
THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMH, BKIIOUYAIOIIEH CTPEMIICHUE K JOCTUKEHHUIO LIETU U YCIEeXy, ONTUMU3M,
MHULMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOXHOCTEN;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE IPYTHX, YUUTHIBATD
€ro MPH OCYIIECTBICHUH OOLICHHS, CIIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh BBICTPAaWBaTh OTHOIIEHUS C JAPYTUMHU
JOABMH, 3a00THTHCS, IPOSBIISATH UHTEPEC U Pa3peIiaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K xoHny o0yuenust B 10 kJiacce npeaMeTHbIE pE3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHIA:

JIEMOHCTPHPOBATH Ha MPUMEPaxX Poib U MeCTO GU3UKH B (POPMHUPOBAHUHM COBPEMEHHOW HAYyIHOU
KapTUHBl MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTMH, B NMPAKTUYECKOW JAESITEIbHOCTU
JTIOJICH;

YUUTBHIBATh TPAHUIBI MPUMEHEHHUS] W3YYEHHBIX (DU3MUECKUX MOJeNel: MmaTepuanbHas TOYKa,
WHEpIMaIbHasl CUCTeMa OTCUETa, aOCOIOTHO TBEPIIOE TENO, UACAIBHBINA ra3, MOACINA CTPOCHHS Ta30B,
KHUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN AJIEKTPUUYECKUH 3apsii IpU pelieHnu GU3NIECKuX 3a/1ay;

pacrno3HaBarh (hpU3MUecKHe SBICHUS (IIPOIECCH) U OOBSICHATh HX HA OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU CTPOCHMSI BEUIECTBA U BJIEKTPOJAMHAMHUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBI)KEHHE, CBOOOJHOE TMAaJCHUE TEJ, JBMKEHHE MO OKPYKHOCTH,
WHepLHUs, B3auMozeicTrue Tel, nuddysus, OpoyHOBCKOE TBUKEHHE, CTPOCHHUE KHUIKOCTEH U TBEPIBIX
Ten, u3MeHeHHe oOBEéMa Tel TpH HarpeBaHuM (OXJIAXKICHWH), TEIUIOBOE PAaBHOBECHE, HCIIapeHUe,
KOH/JICHCAlINsl, TUIaBJICHUE, KPUCTAILIIU3AlMs, KUTIEHHE, BIAXKHOCTh BO3/yXa, OBBIILICHUE 1aBJICHUS Ta3a
MIPU €r0 HAarpeBaHUM B 3aKPHITOM COCY/IE, CBSI3b MEXY IMapaMeTpaMu COCTOSIHUS Ta3a B M30MPOIIeccax,
3JEKTPU3ALINS TeJl, B3aUMOJIEHCTBHE 3apsi/IOB;

OMHCHIBATh MEXAHUYECKOE JABUKEHUE, MCIOJB3yd (DU3NYecKue BETUUYUHBI: KOOPAWHATA, MYTh,
NepeMeNIeHne, CKOpPOCThb, YCKOPEHHE, Macca Tela, CHJla, MMITYJIbC Tejla, KUHETUYEeCKas SHEeprus,
MOTEHIIMAIbHAS PHEPTHUsl, MEXaHUUYeCKasi paboTa, MEXaHHUYeCKasi MOITHOCTh; MPU ONMHCAHUH MPABUILHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJb3yeMbIX BETUYMH, WX OOO3HAYEHUS U EIWHUIbI, HAXOIHUTh
(hopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETMYUHAMU;

OTMKCHIBATh M3yUYCHHBIE TEIJIOBBIE CBOWCTBA TENl M TEIUIOBHIE SBIICHUS, UCIONB3Yys (hU3HUECKUE
BEJIMYUHBI: JaBJICHUE Ta3a, TeMIIepaTypa, CPEaHsS KUHETHYECKash SHEPIrHs XaOTHMUYECKOTO JBUKCHUS
MOJIEKYJI, CPEIHEKBaJpaTU4YHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEprus,
paborta raza, KOd(PPUIMEHT MOJE3HOT0 ACHCTBUS TEIUIOBOTO JBUTATENS;, MPH OMUCAHWUU MPABHIBHO
TPAaKTOBAaTh (DPU3MYECKHI CMBICI HCIOJIB3YEMBIX BEIHYMH, UX OOO3HAYCHHS W EIUHUIIBI, HAXOAWUTh
(hopMyITBI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMUHUHY C IPYTUMHU BEJIMUNHAM;

ONMHUCHIBaTh HW3YYEHHBIE JJIEKTPUUECKUE CBOWCTBA BEIIECTBA U DJIEKTPUUYECKHE SIBIICHUSA
(mporecchbl), HCHONB3Ys (U3MUECKHE BEIUYUHBL: DIEKTPUUYECKUM 3apsi, 3JIEKTpUYecKoe TMoJe,
HaIpsHKEHHOCTh TOJIA, MOTEHLHUAJ, Pa3HOCTh MOTEHIMAJIOB; MPU ONUCAHWUU MPABUIBHO TPAKTOBATh
(bUBUYECKUN CMBICT HCTOJIB3yEeMbIX BEIMYHMH, MX OOO3HAYCHHS W €IUHUIIBI; YKa3bIlBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME NAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BETMUYNHAMU;

aHATM3UPOBAThH (PU3NYECKUE MPOIECCHI U SIBJICHUS, UCTIONB3Ys (PU3UISCKNE 3aKOHBI M TIPUHITHIIBI:
3aKOH BceMHUpHOro tarorenus, I, 11 u 11l 3akonsl HeroTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIUH,
3aKOH COXpaHEHUS HWMITYJIbCa, MPUHIUI CYMEPIIO3UIIUN CUJI, TIPUHIIMI PABHOMPABHS WHEPITHATHHBIX
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CUCTEM OTCUéTa, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOEHHUS BELIECTBA, I'a30BbIE 3aKOHBI, CBSI3b
CpeIHEe KHHETUIECKON YHEPTUHU TEIUIOBOTO IBIKEHUS MOJIEKYIT ¢ a0COIFOTHOM TeMITepaTypoi, IEPBBIM
3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHUs D3JIEKTPUYECKOro 3apsaa, 3akoH Kysnona, mpu 3tom
pa3nuyaTth CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOEe BBIPAKEHUE U YCIOBUSA (TPAHHULIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIE MPUHIUIBI JIEHCTBUS MAIlWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pasnauyaTth yCIOBHs UX OE€30M1aCHOTO MCIOIb30BaHUS B [IOBCEJHEBHOM KU3HU;

BBIMIOJHATh OKCHEPUMEHTHl IO HCCIEIOBaHUIO (U3NYECKUX SBIEHUI M MPOLECCOB C
WCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUi, pu 3ToM (HOopMyIHpoBaTh HpolieMy/3aaady u
TUINOTE3y Y4eOHOTro OJKCHEpPUMEHTa, COOMpaTh YCTAHOBKY M3 NPEJIOKEHHOIO O000pYAOBaHUSA,
MIPOBOJIUTH OMBIT U ()OPMYITHPOBATH BHIBOBI;

OCYILIECTBIISITh MPSIMBIE M KOCBEHHBIE M3MEpEeHHs (U3MYECKUX BEIMYMH, MPU ATOM BBIOMPATH
ONTUMAIIBHBIA CHOCO0 M3MEpEeHUs M HCIOJIb30BaTh H3BECTHBIE METO/AbI OLEHKH IOrPEIIHOCTEH
HU3MEpEHUI;

UCCIIEIOBAaTh 3aBUCHMOCTH MEXIYy (QHU3UYECKUMHU BEIWYMHAMU C HCHOJIB30BAHHUEM MPSIMBIX
U3MEpEeHUll, MpU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHpPOBATh pe3yjibTaThl MOJYyYECHHOU
3aBUCUMOCTH (DM3MYECKHX BEJIMYMH B BUJAE TaONUIl U TpaduKOB, OenaTh BBIBOJBI 1O pe3yiIbTaTaM
UCCIIEIOBAHMUS;

coOmoaTh mpaBuiia 0€30MacHOrO TPyJa MPHU MPOBEICHUHM HCCIEIOBAaHUN B paMKax y4eOHOTO
JKCIIEPUMEHTa, Y4eOHO-HCCIEI0BATENbCKOM U  TMPOEKTHOM JAESITENbHOCTH C  HCIIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U JJAOOPaTOPHOTO 00OPYAOBaHUS;

pemars pacy€THBIE 3a/laydl C SBHO 33JaHHON (PU3UYECKOW MOJENbI0, UCHOJb3Ys (pusmveckue
3aKOHBI ¥ TMPUHIIUIIBI, HA OCHOBE aHAJIM3a yCJOBHUSA 3a7addl BHIOMPATh (PU3UYECKYIO MOJEIb, BBIACTATD
¢bu3nueckre BeTUYUHbBI U (HOPMYIIbI, HEOOXOANMBIE i €€ peIIeHUs], IPOBOJUTH PACUETHI U OLICHUBATh
PeaTbHOCTh MOIYYEHHOTO 3HAYCHUST (PU3HUUECKON BEITMYMHEI;

pelath KadyeCcTBEHHBIE 3a7aud: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUUBYIO IEMNOYKY
paccyXJIeHHid ¢ ONOPOl Ha 3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,

WCIOJIb30BaTh MPH PEIICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOIOTUHU IS
MOWCKA, CTPYKTYPUPOBAHMsS, WHTEPIPETALMU M NPEACTABICHHUS Y4eOHOH M HAyYHO-TIOMYIISIPHOU
nH(pOpMalIUY, TOJYYEHHON W3 PAa3IUYHBIX HMCTOYHUKOB, KPUTHYECKH AHAIU3UPOBAThH IOIY4aeMYHO
nH(pOpMalLnIO;

IIPUBOANTH MPUMEPHI BKJIA/a POCCUICKUX U 3apyOSKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOILEr0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJb30BAaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEJHEBHON >XU3HU JUId OOecreyeHHs
0€30MacHOCTH TMpU OOpallleHUH C MpuOOpaMH M TEXHUYECKHMMM YCTPOICTBaMH, ISl COXpPaHEHUS
3JI0POBbSI U COOJIIOJICHHUSI HOPM KOJIOTHYECKOT 0 MIOBE/ICHUS B OKpYXKarollel cpese;

paboTaTh B TpyMNIE C BBINOJIHEHWEM pa3JIMYHBIX COIMAJIBHBIX PpOJIEH, IJIAHUPOBATh padoOTy
IPYIIIBL, PALMOHATIBHO PACHpPEAEATh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B HECTaHIAPTHBIX
CUTyalusiX, aJeKBaTHO OLEHUBaTh BKJIAJ KaXJIOr0 W3 YYaCTHUKOB TIpPYHIbl B peElIEHUE
paccMaTpuBaeMoil IpoOIeMBI.

K xoHny o06yuenus B 11 kJiacce npeaMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEpPaxX pojib U MeCTO GU3UKHU B (POPMUPOBAHUHN COBPEMEHHON HaydHOU
KapTUHBl MHpA, B PA3BUTUM COBPEMEHHON TEXHMKH W TEXHOJOTUH, B NMPAKTUYECKOW AESITEIBHOCTU
JOJIeH, IeTIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBATh T'PAHUIIBI IPUMEHEHHS U3YUYEHHBIX (PU3NUECKUX MOJIENICH: TOUCUHBIH dIEKTPUYECKUN
3aps, JIyd CBeTa, TOUEYHBIH MCTOUYHUK CBETa, siAepHasi MOJe]b aToMa, HYKJIOHHAas MOJENlb aTOMHOTO
A7Ipa IpU PelIeHnN PU3NUECKUX 3a1a4;

pacrio3HaBaTh (u3nueckue sBICHUS (TPOILECCH]) W OOBSACHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA M KBAaHTOBOW (DU3UKU: DIIEKTpUYECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MATHUTHOE JEHCTBUS TOKa, B3aUMOJIEHCTBUE MAarHUTOB, 3JEKTPOMArHUTHAs WHIYKIIHS,
JEMCTBME MarHUTHOIO IO Ha IPOBOJHUK C TOKOM M JBMXKYLIMMCS 3apsiji, 3JIEKTPOMAarHUTHBIE
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KoseOaHus W BOJHBI, TNPAMOJIMHEWHOE paclpOCTpaHEHHE CBETa, OTpakeHHe, MpPeJOMIICHUE,
uHTephepeHtus, Tudpakius W MOJIIpU3anus CBETa, AUCHEpCHs cBeTa, (GorornekTpuueckuit dhdext
(poroaddexr), cBeTOBOE MAaBIEHUE, BO3ZHUKHOBEHHE JIMHEHYATOTO CIEKTpa aromMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOaKTUBHOCTD;

ONMCHIBATh M3yUEHHBIE CBOMCTBA BeEllEeCTBAa (JIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYIO TPOBOJAUMOCTH PA3JIMYHBIX Cpel) M DIEKTPOMArHUTHbIC SIBJICHUS (TPOLIECCHI),
UCTOJNB3Yysl (PU3MUYECKUE BETUYMHBL 3JCKTPUUECKUN 3apsisl, CHJIa TOKA, IEKTPHUECKOE HANpPSKEHHE,
ANEKTPUYECKOE COMPOTHUBIICHUE, PAa3HOCTh IMOTEHIMAJIOB, S3JEKTPOABIKYIIAs cuia, paboTa TOKa,
MHAYKIMST MarHuTHOro Mmoisi, cuia Amnepa, cuia JlopeHna, MHAYKTHBHOCTb KaTyLIKH, SHEPrus
ANEKTPUYECKOTO0 U MAarHUTHOTO TOJIEH, EPUO U YacToTa KojeOaHui B KojaeOaTeIbHOM KOHTYpE, 3apsil
U CWJIa TOKa B NIpOIEcCEe TapPMOHUYECKUX SJICKTPOMATHUTHBIX KoyieOaHWH, (OKYCHOE pacCTOsIHHE U
ONTUYECKAsl CUJIA JIWH3BI, IPH OMHCAHUU MPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICI UCHOIB3YEMBIX
BEJIMYMH, X OOO3HAYCHHS M EIWHHIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMYUHY C JPYTMMH BETMYHMHAMU;

OIMCHIBATh M3YyYEHHBIE KBAHTOBBIC SIBJICHUS W TPOLIECCHI, UCIONB3YS (PU3MUYECKHE BETMYHUHBIL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETa, SHEPrusi M UMIIYIbC (OTOHA,
IepHoJ TMOoJypacnajga, SHEprusi CBSA3M ATOMHBIX SJE€p, IPU ONHMCAHUU IHPABUIBHO TPAKTOBATH
(bu3nyecKuil CMBICT HCHOJIb3YEMbIX BEIWYMH, UX OOO3HAYCHHS] M EIUHUIIbI, yKa3bIBaThb (POPMYIIBI,
CBS3BIBAIOLME JAHHYIO (PU3MYECKYI0 BEIUYMHY C JPYTMMHU BEIMYMHAMH, BBIUUCISTH 3HAUYEHUE
(bu3MUYECKOIl BETUYNHBL;

aHATM3UPOBATh (PU3MUECKHUE MPOLIECCHI U SIBIICHUS, UCIIOB3Ys (PU3MUECKUe 3aKOHBI U TPUHIUIIBL:
3akoH OMa, 3aKOHBI MTOCIIEIOBATEILHOTO U MapauIeIbHOTO COSMHEHHS IPOBOIHUKOB, 3aK0H J[KOymsi—
JleHua, 3aKOH 3J1€KTPOMArHUTHOM MHYKIIMH, 3aKOH MPSAMOJIMHEHHOTO pacCIpOCTPAaHEHUS CBETA, 3aKOHbI
OTpaXEHUS CBETa, 3aKOHBI IMPEJIIOMIICHUS CBETa, ypaBHeHHe ODifHITelHa a1 dotordderra, 3aKkoH
COXPAHEHHUS SHEPIUH, 3aKOH COXPAaHEHHUS! UMITYJIbCA, 3aKOH COXPAHEHMsI JIEKTPUUECKOI0 3aps/ia, 3aKOH
COXPaHEHHUS MaCcCOBOTO UMCIIa, MOCTYNaThl bopa, 3aKOH paJiMOaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh
CIIOBECHYIO ()OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKCHHUE U YCIOBHUS (TpaHUIIBI, 00IacTH)
MIPUMEHUMOCTH;

OIpEe/EIATh HANpaBICHUE BEKTOpAa MHIYKIUU MarHUTHOIO IOJS MPOBOAHHKA C TOKOM, CHJIbI
Awmrepa u cunbl JlopeHna;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBaEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBIMOJIHATE OKCIIEPUMEHTHl 10 HCCIIECAOBAHUIO (PU3MUECKUX SBIEHUH U TPOLECCOB C
HCIOJIb30BAaHNEM TPSAMBIX U KOCBEHHBIX M3MEpPEHUH: MpU 3TOM (QOpMyIUpoBaTh Npodiemy/3anady u
TUIOTE3y Y4eOHOro OHKCIEepUMEHTa, COOUpaTh YCTAaHOBKY H3 MpPEIOKEHHOro 000pyJoBaHus,
MIPOBOJIMTH OMBIT U POPMYITUPOBATEH BHIBO/IBI;

OCYIIECTBIATh MPSIMbIE M KOCBEHHBIE M3MEPEHHsI (U3MUECKUX BEIUYMH, MPH ATOM BBIOMPATH
ONTHUMAJBHBIA CIOCOO M3MEPEHMs] M MCHOIb30BaTh HM3BECTHBIE METOJABlI OLIEHKH IOTPEIIHOCTEN
U3MEPECHU;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH C MCIIOJIb30BAHUEM NPAMBIX U3MEPEHHH: Ipu
ATOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHUPOBATH PE3yIbTAThl MOJYYCHHON 3aBUCUMOCTU (PUINUECKUX
BEJIMYMH B BUJIE TaONMII U TpaMKOB, JeJIaTh BBIBO/BI IO pE3yJIbTaTaM HCCIIEIOBAHNUS;

coOnoaTh MpaBuia 0€30MacHOro TpyJla MpU MPOBEIECHUM HCCIEAOBAHMM B paMKax y4eOHOIro
SKCIIEPUMEHTa, Y4eOHO-HCCIEI0BAaTENbCKOM W TPOEKTHOM JESATENIbHOCTH C  MCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYIOBAHHUS;

pemath pacdy€THbIE 3a/layd C SBHO 33JaHHOM (PU3UUECKOH MOJENbI0, UCTHOJb3Ys (pu3mveckue
3aKOHBI M MPUHIIUIBI, HA OCHOBE aHAIM3a YCJIOBHS 33/1a4l BHIOMPATh (PU3HUECKYIO MOJIEb, BBIACIATh
¢bu3nyeckre BeTUYUHbBI U (HOPMYIIbI, HEOOXOAUMBIE Ui €€ pelIeHUs], TIPOBOIUTH PACUETHI U OLEHUBATh
PeaTbHOCTh MOJYYEHHOTO 3HAUeHUST (PU3HMUECKON BETUYHHBI;

pelath KauyeCTBEHHBIE 3aJaud: BBICTPAUBATH JIOTUYECKHM HEMPOTHUBOPEUUBYIO IIETIOUYKY
paccyXJIeHui ¢ ONopoii Ha 3y4EHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

MCIOJIb30BaTh MPH PEIIeHUH Y4eOHBIX 3a]a4 COBPEMEHHbIE MH(POPMAIIMOHHbBIE TEXHOJIOTUHU IS
MOWCKA, CTPYKTYPUPOBAHUS, HMHTEPHIpPETAIMH M TMPEACTaBICHHUs Y4eOHOH M HaydyHO-TIOMYJISPHOU
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uHpOpMalUY, MOJYYCHHOM M3 Pa3JIMYHBIX HMCTOYHHMKOB, KPUTHYECKU aHAIM3MPOBATH IMOTy4aeMYIO
nHpopMaIuio;

OOBSICHATh NPUHIMIIBI JCHCTBUS MaIllMH, MPHUOOPOB W TEXHUYECKUX YCTPOMCTB, pa3inyarh
YCIIOBHSI UX O€30IMMacHOTO MCIIOJIb30BaHMS B TIOBCETHEBHOM JKU3HHU;

MPUBOANUTH MIPUMEPHI BKJIAJA POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(DM3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

HCIIOJIb30BATh TCOPCTHYCCKUC 3HAHUA I10 (1)I/I3I/IKC B HOBCGI[HGBHOﬁ KU3HU 1A o0ecreuenus
0e3omacHOCTH Tpu OOpamieHHH C NPUOOpaMH M TEXHUYECKHMHU YCTPOWCTBAMH, JUIS COXPaHCHHUS
3JI0POBBSI U COOJIIO/ICHHSI HOPM DKOJIOTUYECKOT0O TIOBEICHHSI B OKPYKAIOILEeH cpere;

paboTaTe B TpyIIE C BBIIOJHCHHEM pa3IMYHBIX COIUAIBHBIX POJICH, IJIAHUPOBaTh paboTy
TPYIIIBL, PALMOHATIBHO PACHPEACATh OOS3aHHOCTH W IUIAHUPOBATh JESATEIHHOCTh B HECTAHIAPTHBIX
CUTyallUsX, aJCKBaTHO OIICHWBATh BKJIAJ KAKIOrO M3 YYAaCTHUKOB TPYIIBI B  pEIICHHUE
paccMaTpuBaeMoid IPOOIeMEI.



1. TEMATHYECKOE IINTAHUPOBAHUE 10 KJIACC
KoanyecTBo 4yacoB DJIEKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI K n (undgposBbie)
Beero Oﬁl-lTpO.Hbele pﬁaKaneCKHe 06pa30OBATETBLHEIE
padoThI padoThI pecypeb
Pa3nea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa U METOAbl HAYYHOr'O MO3HAHUS 2 bubmorexa HOK
' Aibt HayH https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Pa3nea 2. MEXAHUKA
bubnuoreka [IOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
22 HlusaMuia ! https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
2.3 3aKOHBI COXPAHEHHUS B MEXaHHUKE 6 1 1 hitps://m.eds0o.ru/7FA1bF72
Hroro no pasneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJIAPHO-KMHETUUECKOM TeOpUn 9 1 bubmorexa LOK
' https://m.edsoo.ru/7f41bf72
bubnmorexa LIOK
3.2 OCHOBEI TEPMOMHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHUS BeiecTBa. dazoBbie 5 bubmuorexa [IOK
’ TIEPEX OJTbI https://m.edsoo.ru/7f41bf72
Hroro no pasneny 24
Paznen 4. DJIEKTPOJANHAMUKA
but6mmorekxa [IOK
4.1 DIeKTpOCTATHEA 10 1 https://m.edsoo.ru/7f41bf72
492 ITocTOsIHHBIN 2IIEKTPpUYECKUN TOK. TOKHU B 12 1 1 bu6muoteka [JOK

pa3IMyYHbIX cpelax
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Uroro no pazneny

22

PesepBHOE Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 4
TEMATHUYECKOE INIAHUPOBAHHUE 11 KUIIACC
KoauyecTBo 4acoB
Ne o/ HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI K n JyekTpoHHbIE (IU(PPOBLIE)
Beero OHTPOJILHBIE PAKTHYECKHE | 60 TeabHbIC pecypesI
padoThI padoThI
Paznea 1. 9JIEKTPOJANHAMUKA
11 MaruuTtHoe nojie. DJIeKTpOMarHuTHas UH, ust 11 1 3 bubmorexa [IOK
' ' P HYKL https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bu6mmorexa [IOK
2.1 MexaHu4eckue 1 3IeKTpOMarHuTHbIE KoJleOaHHs 9 1 https://m.eds00.ru/7f41c97¢
bu6mmorexa [IOK
2.2 MexaHuueckre U 3J1€eKTPOMarHUTHbHIE BOJIHBI ) 1 https://m.eds00.ru/7f41c97¢
bu6mmoreka [JOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24
Pa3znen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 OCHOBBI CIEUATIBHOW TEOPUU OTHOCUTEIIBHOCTH 4 1 bubmmorexa [IOK
' H P https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmnoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 hitps://m.edsoo.ru/7f41c97¢
4.2 CtpoeHue aToma 4 bubnuorexa [IOK
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bu6mmoreka [IOK

4.3 AToMHO® 7p0 > https://m.edsoo.ru/7f41c97c
Hroro no pazueny 15
Pa3nen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHA

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 Egggﬁ?ﬁiigﬁ{fﬂ f41c97c
Hroro no pazneny 7
Pa3nesn 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 EESSJ,I:I;I/?TT]ZI?S(E})?IS/? f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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