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Pasica 1. ®usnka B MeToAbLI HAYMIIOTO O3NANASK
Pdr3uxa - vaykda o upupogie. Layuusic Mcro;ml Ho3anust okpyxaionero Mupa. Poss
ICUCPUMCITA U TCOPUU 1B LIPOIECCC NO3HANUS LPUPOIBL. DKCIICpUMStT B (PU3MKC.
Moste.iposatiue GU3MUCCKUX sIRICHWE 1 xporcccor. laymmie 1vwiworesni. Ounucckre
3AKOUBI ¥ TCOPUH. | PAnIhl IPAMCHUMOCTH QU3NYECKUX 3aK0HOs. 1 punipir coorserersms.
Pone u mecro (usnkn B hopMHpOBANUKY COBPEMCHHOA HayYYIOU Kaprdibl MMpa. B
HPAK TUYCCKOMA JICSICHBLIOCTH MIOICH.
Hemoncmpayuu
AHLI01 OBOIC K IUPPOBBIC UIMECPUTCIBIBIC TIPHOOPEL, KOMUBIOTCPHLIC aTUHKH.

Pazjca 2. Mexannxka

Tema 1. Kuuemamuxa

Mexannucexoe  jisuxenue.  OTHOCHTCHLIOCTS  MEXanrucckoro puwkennd. Cucrema
oreuéra. I pacicropust.

llepevenieine, Ckopocth (CPe/Tisist CKOPOCTh, MITIORCHIAS CKOPOCTh) W yCKOpPCHHC
MATCPUAILIOA TOUKH, UX LPOCKIMK Ha OCH CHCTCMBI Koopimnat. CHOMCHNC HCPEMCIUICHUR U
CHOMKCHHC CKOPOCTCH.

Paggomepiioc M paBHOYCKOPCINOE UPAMONMHCHIOC jmmakenine. 1 padury 3aBucumoctu
KOOP/IMHATL, CKOPOCTH, YCKOPCHMSL, 1LYTH ¥ HCPCMCIIICAUS MATCPHAILDO0N TOUKH O BPCMCIH.

Crobo,uroc najicnue. Yekopenue csod0ouoro najesnms,



KpuBonuneriHoe nBwxeHue. JIBr>keHME MATEpUATIBHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHENHAast CKOpocTs. [lepuon n yacrora
oOpaiueHus. LleHTpocTpeMuTENIbHOE YCKOPEHHUE.

TexHu4eckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUIOMETD, JBUKEHUE CHAPSIIOB,
LEIHbIE U pEMEHHBIE NIEPEIAYU.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanre ABMXKEHUI C UCIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmionenue nBmxeHus tena, OpoIeHHOr0 O/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

W3mepenune yckopeHusi CBOOOHOTO MaJCHHUS.

HamnpaBnenue cCkopocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomol

N3yueHne HepaBHOMEPHOTO ABUKECHUS C LENbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccenenoBanue COOTHOLIECHUS MEK Y ITYTSAMU, IPONUICHHBIMU TEJIOM 3a I10CJIE10BATEIbHbIE
paBHbIE MPOMEXKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)XEHUHM C HayalbHOM CKOPOCTHIO,
PaBHOMU HYIIIO.

W3yueHne nBUKEHUs MAPUKA B BI3KOU JKUJKOCTH.

N3yuenue nBuxeHus teaa, OpOIIEHHOIO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurenbHOCTH ['anuites. 1lepsoiit 3akoH Herorona. HeprinanbHble cUCTEMBI
oTCcYETa.

Macca Tena. Cwma. Ilpunnun cynepriosunmu cui. Bropoit 3akon Hpiotona mns
MarepuanbHoOi Touku. Tperuii 3akoH Hpl0TOHA [UIs1 MaTepuanbHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsbkectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKoJIbXeHus, kauenus ). Cuia tperus. Cyxoe Tpenue. Cuina
TPEeHHsI CKOJIbXKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHHS TpU
JBUKEHUHU TeJa B )KUIKOCTH WJIU rase.

[ToctynaTenbHoe U BpamaTreabHOE JBUKEHHE a0COIOTHO TBEPAOIO Tea.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaueHus. [iieuo cuiibl. Y ciioBUSI paBHOBECHUS TBEPIAOTO
Tena.

TexHuueckne yCTpONCTBA W NPAKTUYECKOE NPUMEHEHHUE: MOAIIUIHUKY, JABUKEHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIINX TEN.

Bropoii 3akoH HeroTOHA.

N3mepenue cuil.

CrnosxxeHue cuil.

3aBUCHMOCTh CHIIBI YIIPYTOCTH OT JedopMaIiu.

HesecomocTs. Bec Tena nmpu ycKkOpeHHOM MOIBEME U MTAJICHUU.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHHS U CKOJIbKECHHUSI.

VYcnoBust paBHOBecus TBEPAOTo Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yuenue aBuxeHust Opycka o HaKJIOHHOM MIOCKOCTH.



HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIMX B IPY)KHHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

Hccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3akoHbl COXpaHeHUs 6 MEXAHUKE

Hmnynbe MatepuanbHOR TOUKH (Tea), CUCTEMbl MaTepHalbHbIX TOUYeK. MMIysbe cuibl U
M3MEHEHUE UMITYJbca Teja. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernueckass sHeprus marepuaibHOH TOUKU. TeopemMa 00 M3MEHEHMM KUHETHYECKOMH
JHEPIuu.

[Torennmanbaas sHeprus. [loreHnmanpHas sHEprus yrnpyro aeGopMupoBaHHON MPYKUHBI.
[TorennmanbHas SHEPrys Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble ¥ HEMOTEHLHMANbHbIE CHIIbL. CBA3b pabOThl HENOTEHLMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOM JHEPIUN.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4ecknue yCcTpOMCTBA M NPAKTUYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEp, NMPYKUHHBIN
IIUCTOJIET, JBUKECHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[Tepexon moTeHIMANBHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyenne aOCONIIOTHO HEYNPYroro yjaapa C MOMOIIBIO ABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIbI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruM Tejaa Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. Moaekyasipuasi pu3uka 1 TepMOAUHAMHUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 000CHOBaHHUE.
bpoynosckoe apwxkenue. Judysus. Xapakrep ABUKEHHS U B3aUMOAECHCTBHS YaCTHUI] BEILIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPABIX TNl M 00bICHEHNE CBONCTB BEILIECTBA HA OCHOBE
TUX Mojieneil. Macca u pasmepsl moJiekyi. KonmnuectBo BemectBa. [locTositHHas ABoraapo.

Tennosoe paBHOBecue. Temmneparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Monens upeansHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIPHO-KMHETHUECKON TEOpHH
uaeanpHOro rasa. AOCOJNIIOTHasg TemmepaTypa Kak Mepa CpeJHell KHUHETHYECKON SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBrHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Kuaneiipona. 3akon [lanprona. M3onponeccsl B HAeabHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. [paduyeckoe mpencTaBieHHE M30IMPOLECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

TexHU4ecKne yCTpOMCTBA U TPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOLIME JHUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTMHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JBH)KEHUSI.

Mogens onbita IITepna.



OnBIThL, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOCHCTBHS.

Mogenb, UITIOCTPUPYIOLAst IPUPOJTY IaBJICHUS ra3a Ha CTEHKU COCY/a.

OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30IpPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Onpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe Ha OCHOBE M3MEpeHUU 00BEMa
KOMHATBHI, IABJICHUS U TEMIIEPATyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy [TapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnoebl mepmoounamuku

TepmoanHamuueckass cuctemMa. BHYTpeHHsIsl 3HeEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl €€ uzmeHeHus. KonndyectBo TemioTsl U padbora. BHyTpeHHsAsS 3HEprus 0lHOATOMHOIO
UJEaNbHOro raza. Busl Teruionepenadn: TeI0ONPOBOAHOCTh, KOHBEKIUS, U3IyYeHUE. Y IeIbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIpH TEIUIONEepeaaye.

[Tonstue o0 anuabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. [Ipumenenue
NEePBOTO 3aKOHA TEPMOJAMHAMUKY K H3omporeccaM. I 'padudeckas naTepnperanus padoThl rasa.

BTopoii 3akon TepmoannamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TemoBeie MamuHbl. [IpuHIUIIBL AEHCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBaHus sHEpTUU B
Teru10BbIX MamuHax. KoadduiueHt nonesnoro neictsus temnopoi Mamuabl. [ukn Kapho u ero
KO3 PHUIHEHT MMOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MTPOOIIEMBI TETIOIHEPTETUKH.

TexHuueckue ycTpoicTBa M MpPaKTHYECKOE IPUMEHEHHUE: JBUIaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruu Tejla MpU COBEPIIEHUU pabOThl: BBUIET MPOOKH W3
OYTBUIKH TI0J] AEUCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3(hrpa B JIATYHHOU TPYOKe MyTEM TpEeHUs
(BUACOIEMOHCTpALIHS ).

H3meHeHne BHYTpEHHEH sHepruu (TemiepaTypsl) Tela Mpu Teruionepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIIHBIM OTHHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHusl, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[Tapoo6pa3oBanue u koHAeHCalus. Micnapenne u kuneHune. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HachlmeHHbli map. YaenapHas TemioTa mapooOpazoBaHUs. 3aBUCUMOCTD
TEMIIepaTypbl KUTIEHHS OT JaBJICHUS.

TBépnoe Teno. Kpucraimuyeckue u amopdHbie Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuayibl. [lnaBneHne u Kpuctannusauus. Y jenbHas
TeruioTa rasneHus. Cyonumanus.

VYpaBHeHHEe TEIMI0BOTroO OanaHca.

TexHU4YecKne yCTpONCTBA M TPAKTUYECKOE MPUMEHEHWE: TUTPOMETP U TICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUH MOJTYYEHHs] COBPEMEHHBIX MaTepHasoB, B TOM YHCIIE HAHOMATEpUAJOB,
Y HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue npu moHMKEHHOM JTaBJICHUH.

Crioco0bI U3MepeHHst BIaKHOCTH.

Habmronenne HarpeBaHus U MIIABJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpanys KpuCTalIoB.



Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol
N3MepeHre OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Dnexmpocmamuka

Onektpuzauust Ten. OJNEKTpUYecKud 3apana. JlBa Bua 2JIEKTPUYECKUX 3apsiOB.
[TpoBOAHMKY, TUAIEKTPUKU U TIOJTYIPOBOJHUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3aps/ia.

B3aumoneiicteue 3apsimoB.  3akoH Kynona. ToueuHblil  sneKTpuYecKHil — 3apsi.
Onektpuueckoe mnojae. HampsxéHHocTh 3nekTpuyeckoro mnois. [lpuHnun cynepnosuuuu
AEKTPUYECKUX MOJIeH. JINHNKM HANPS)KEHHOCTHU IEKTPUYECKOTO MOJIA.

Pabora cun anekrpocrarnyeckoro nods. ITorennnan. Pasnocts norenmuanos. IlpoBonHuku
Y JUBJIEKTPUKU B AJIEKTPOCTATUYECKOM Touie. JluanekTpruieckasl IpOHULIAEMOCTb.

OnekTpoéMkocTb. KonzaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuueckue ycCTpoilcTBa M NPAKTUYECKOE NPUMEHEHME: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AMIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE S3JEKTPOINPHOOPOB, KOHAEHCATOp, KOMUPOBAIHHBIN
anmnapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu

YCTpoCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue Ha3IeKTPU30BAHHBIX TEJl.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEL.

[TpoBOAHMKY B 3JIEKTPOCTATUUECKOM TOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

JW3neKTpuKY B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCUMOCTB 3JIEKTPOEMKOCTHU IIIOCKOT0 KOHJAEHCATOpa OT IUIOMIA/IH IIACTHH, PACCTOSHUS
MEXIy HUMH U TUAJICKTPHUIECKON MPOHUTIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DONEeKTpUYECKUH TOK. YCJIOBHSI CYHIECTBOBAHMSI 3JIEKTPUUYECKOr0 TOKA. MICTOUHMKM TOKa.
Cwuita Toka. [ToCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma a1 ydacTka 1enu.

DneKTpuYecKoe COIIPOTHUBIICHUE. VY nensHoe COIIPOTHBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota anexTpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOmHOCTh 3JEKTPUIECKOTO TOKa.

DNEKTPOABUKYIAs CHJIA U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM ) AyieKTpudeckoii renu. KopoTkoe 3aMbIkaHue.

DneKTpOHHAas MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TPUMECHass MPOBOAMMOCTh MOIYNPOBOTHUKOB.
CaoiicTBa p—n-niepexoaa. [lomynpoBoHUKOBbIE TPHUOOPHI.

DONeKTpUYecCKUi TOK B PacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUccoLuanus. JNEeKTPOIIN3.



DNIeKTpUUYECKUH TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSATENbHBIN pa3psaa. MoJHus.
[1na3ma.

TexHuueckue ycTpoicTBa U IPaKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKHU TOKa, DJIEKTPOHArpeBaTelIbHble MPHOOPBI, 3IEKTPOOCBETUTENIbHBIE MPHOOPHI,
TEPMOMETP  CONPOTHUBJIEHMs, BAKYyMHBIH  JHOJ, TEPMHUCTOpPbl U  (OTOPE3UCTOPHI,
IIOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKA U HAIIPSKEHMSL.

3aBUCUMOCTb CONPOTHUBICHHS] LWIMHIAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONEPEYHOI0 CEUEHUS U MaTepuaa.

CMelaHHOE COEIUHEHHUE POBOIHUKOB.

[Ipsamoe u3MmepeHue 3IeKTpoABMXKYIIEeH cuibl. KopoTkoe 3aMblkaHHE TajlbBaHUYECKOTIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIIECHUS.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3ps U IPOBOJIUMOCTb BO3yXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamophule pabomul

N3ydeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepenue 351eKTpOABIIKYILEH CHUIIbI MCTOYHUKA TOKA U €10 BHYTPEHHET'0 CONPOTUBIICHHUS.

HaGnronenue anexrposnusa.

MexknpeamMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocCylecTBIsETCS € Y4ETOM
COJIepKATENNbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKH, OHWOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHUS:
ABJICHUE, Hay4yHbIH (hakT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTeMbl ypaBHEHUH, TMHeHHast GyHKIMs, mapadona, runepooa,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKNE (DYHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHUTIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl U HMX MPOEKIUU HAa OCHU KOOpPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM npupoje, tuddysus, ocMOC, TEII000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIAaYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKHE
CBOICTBa METAJJIOB, 3JEKTPOJIUTHYECKAs JUCCOLMAINS, TalbBaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIMHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMITyJbca B TEXHHKE (pakeTa,
BOJOMET U Jpyrue), JBUTATeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOTWH,  OJEKTpOCTaTHYeCKass  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, AJIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTENbHBIE PUOOPHI, TATbBAHUKA.
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Paszgea 4. diekTpoauHaAMHUKA

Tema 3. Maznummnoe none. I1eKmpoOMazZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3auMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
Bekrop marauTHONM MHAYKIMU. [IpuHIMI Cynieprio3uiuy MarHUTHBIX ITOJICH. JIMHUKM MarHUTHOM
nHAyKuuy. KapTuHa TMHUI MarHUTHOM MHIYKLIUH T10JIS1 IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHHMA MHAYKIMU MarHUTHOTO IO
JUIMHHOTO IPsIMOTO IMPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiKEHHOW 4YacTUIlbl B
OJIHOPOJAHOM MarHutHoM mnose. Pabora cuiel Jlopenna.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOM HHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKUunu Papajes.

BuxpeBoe »siiekTpuuecKkoe IMose. DNEKTPOJABMIKYIIAas CWIa HHAYKIMH B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUKYILAsl CHJIa CAMOMHTYKIUH.

DHeprusi MarHUTHOT'O TOJIs1 KATYLIKH C TOKOM.

DJIEKTPOMAarHUTHOE IOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE [PUMEHEHHUE: IOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOJIBUraTelb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM T1OJIEM.

JIMHUY UHYKIIMK MAarHUTHOTO MOJIS.

B3aumopeicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABIKYIIEH CHJIBI MHAYKIIMA OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MOTOKA.

SIBiieHNE CAaMOMHIYKIIN Y.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

M3y4yeHre MarHUTHOT'O TIOJISl KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJI€HUS JIEKTPOMATHUTHONW HHAYKIIHH.

Pa3pnen 5. Kosredoanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koa1eoanus

Konebarenpnast cucrtema. CB0OOOMHBIE MexaHWYecKHWe Konebanusa. [apmMoHHUeckue
koneOanus. Ilepuon, uacrora, ammautyga U (asza kosnebGanuil. IlpyXMHHBII MasTHUK.



MareMaTnyeckuii MasTHUK. Y paBHEHHE TapMOHUYECKUX Kojiebanuit. [IpeBpaiienne sHepruu npu
TrapMOHUYECKUX KOJIeOaHMIX.

Konebarenbuplii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B HUACATHHOM
KO0Je0aTeIbHOM KOHType. AHAJOTUSl MEXIYy MEXaHWYeCKUMH U  DIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHna. 3akOH COXpaHEHUSI SHEPTrUU B UICAIBHOM KojeOaTeabHOM
KOHTYPE.

[IpencraBienue o 3aTyxamImuX KojeOaHUsIX. BhIHYXeHHbIE MEXaHHMUYECKHE KOJIeOaHusI.
Pe3onanc. BeinyKIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUSI.

ITepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOIICHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTMYECKUE PHUCKH NIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

HaGroieHne 3aryxaronux KojJeOaHuu.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIeOaHUI.

Habmtonenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcuumnorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onaHc mpu mociaenoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KAaTYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpoIIepe1adH.

Yyenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTHY TIEPHOA MAJBIX KOJeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipysa.

UccnenoBanue mnepeMeHHOro TOKa B IENM M3 IOCIEI0BAaTEIbHO COEIUHEHHBIX
KOHJCHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanuueckre BOJHBI, yclIoBUs pacnipoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
u januHa BosHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHTauus BekTopoB E, B, V B anekTpomaranTHo# BoiHEe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMpelloMJIeHHe, moyspu3anus, audpakuus, uHTepdpepeHuus. CkopocTb
ANIEKTPOMATrHUTHBIX BOJIH.

[[Ikana 31€eKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHEe 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMNBI paguoCBsI3u U TeNeBUACHUS. Pagronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.



TexHuuyeckue yCTpoilcTBa M NMPAKTUYECKOE MPUMEHEHHE: MY3BbIKAJIbHBIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JIMAaTHOCTHKA B TEXHHKE W MEIULIMHE, pajap, PaAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Teno Kak HCTOYHHK 3BYKA.

Habumonenne otpaxkeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHuny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGnronenue cBsi3M T'POMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KOJICOaHUH.

HccnenoBanne CBOWCTB  O3JEKTPOMAarHUTHBIX  BOJH:  OTpPaK€HUE, IMpeJoMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETa B OHOPOIHOMN cpefie.
JIyu cBera. ToUeUYHBIM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHue H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenune cBera. 3aKkOHBI MpeIOMJICHHUS CBeTa. AOCOJIOTHBIM IOKa3aresb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yron MOJHOTO BHYTPEHHETO
OTpaKeHHUS.

Hucnepcus ceeta. CiioxkHbIi cocTaB 6enoro cera. L{ser.

CoOuparomue W paccewBaromue JHUH3bL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl CHiia TOHKON JHH3bL. [locTpoeHne n3o0paxeHunii B COOMPArOIINX U PACCEUBAIOIINX
nuH3ax. GopMyna TOHKOH JIMH3BL. Y BEIMYCHHE, JaBaeMOe JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas onrtuka. WHrepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOI€pPEHTHBIX UICTOUYHUKOB.

Hudpaxkius ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIaBHBIX
MaKCHUMYMOB TIPHU MaJIEHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpaKTUYECKOE MPUMEHEHHE: OYKH, Iyma, (oToarmapar,
MIPOEKITMOHHBIN arapaT, MUKPOCKOTI, TEJIECKOT, BOJJOKOHHAS ONTHUKA, TU(PpaKIIMOHHAS pEIIETKa,
HOJISIPOU .

Llemoncmpayuu

[IpssiMonuHetHOE pacHpoOCTpaHEHUE, OTPaKEHHWE M MpenoMiieHHe cBeTa. Onruueckue
npuOOopHI.

[TonHOE BHYTpeHHee oTpakeHrne. MoJienb CBETOBO/Ia.

HccnenoBaHue CBONCTB N300pakKeHU B JTHMH3AX.

Mopenu MEUKpOCKOTa, TEIECKOIA.

Hab6nronenue naTepdepeHiinm creTa.

Hab6nronenue audpakuun cBera.

Habmonenue nucnepcun cBeta.

[Tony4yeHue cnekTpa ¢ HOMOUIBIO MPU3MBL.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.



HabGnronenue nonspusamuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol
N3mepenue nmokazaresst mpeioMICHHUs CTEKJIA.
HccnenoBanue CBOMCTB M300paKCHHM B JIMH3aX.
HabGnronenue aucnepcun cBera.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHunibl NPUMEHUMOCTH KJIACCHUUYECKONM MeXaHWKH. [locTynarsl cnenuansbHOM Teopuu
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOpPOCTHM CB€Ta B BaKyyme, IPHUHIIMI
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CB43b MaCChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTUIBI. DHEPTHUs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®oronsl. ®opmyna I[lnanka cBs3u sHEpruu GOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYIIbC
dboToHa.

OtkpeiTe u uccinenoBanue ¢orodpdekra. Ompitet A. I'. CroneroBa. 3aKOHBI
dororddekra. YpaBuenue Diinmreitna s Gotodddexra. «KpacHas rpanuna» Gorodddexra.

JlaBnenune ceera. Onbitel [1. H. JIeOenena.

XUMHUYECKOE JIECTBUE CBETA.

TexHu4eckne yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (oTornemMeHT, (OTOTaATUHK,
COJTHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3¢(eKT Ha ycTaHOBKE € IIMHKOBOM MIaCTUHOM.

HccnenoBanue 3aKkOHOB BHELTHETO PoTOdPdeKTa.

CBeToano.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna mo paccesnuro o -gactuil. I[lmanerapHas
Mozenb atoMa. [Tocrynarsr bopa. 3nydenue u norsnomeHue (GOTOHOB IpU MEpPEXoe aroma ¢
OJIHOTO YPOBHS 3HEPIUH Ha Apyroi. Bunsl criektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/aA.

BonnoBele cBolicTBa yactull. BosHel e bpoiinsa. KopnyckynsipHO-BOJIHOBOM Tyaan3M.

CrioHTaHHOE U BBIHYKJIEHHOE HU3JTyuyEHUE.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(crieKkTpocKoI), 1a3ep, KBAHTOBBIM KOMIBIOTEP.

Jlemoncmpayuu

Mopenb oneiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabmoneHne nuHeHuaThIX CIEKTPOB U3ITyYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

Hab6nronenue nuHEHYaToOro criekrpa.

Tema 3. Amomnoe s0po
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DKCHepUMEHTHI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOeHHUS siApa. OTKPBITHE PaAMOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo omnpeneneHuio cocraBa paanoakTUBHOTO n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3i1y4eHus. BinsHue panoakTUBHOCTU Ha JKUBBIE OPTaHU3MBI.

OTtkpeITHE IPOTOHA M HeHTpoHa. HykimonHas monens sapa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uucio sapa. M3oTomnsl.

Anbda-pacnaa. DJIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
paZoaKTUBHOIO pacraja.

DHeprus CBsS3U HYKIOHOB B siape. Snepubie cuiibl. Jledekt maccsl sapa.

SAnepusie peakiuu. [lenenve u cuHTe3 A1€p.

Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M NIEPCHEKTHUBBI SAAEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTrEeTHKU.

OnemMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

OyHaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hru3nyeckoit KapTHHBI MHpa.

TexHuueckue ycTpoHCTBa U IPAaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SIICPHBIN peakTop, aTOMHast bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oranel pa3BuTUs actpoHomui. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAUYEHUE ACTPOHOMHUHU.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE31bl, IIAHETHI, X BUAUMOE JABHKEHHE.

Conneunas cucrema.

Connue. ConneuyHass axTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3ABI, HMX
OCHOBHbBIE XapaKTepUCTHKU. J[narpamMmma «CHeKTpajibHbIN KJ1acC — CBETUMOCTbY. 3BE3/1bI IIIaBHON
MOCIIEI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY» JUIsl  3BE3/  IJIaBHOU
NOCJIe0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. (CoOBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHNN U 3Botonuy CoslHIA U 3BE311. DTalbl XKU3HU 3BE3 L.

Mneunsiii [Tyts — Hamra ["anaktuka. [lonoxxenne u nemwxkenne Connna B ['amaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B SIPax TANAKTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe usnyyenue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HabmroneHuss HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BaHHEM KOMITBIOTEPHBIX MPUIOKEHUN
JUTSL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noaymapus 1 sipKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

Oo6o0maromnee noBTOPEeHUE

Pons ¢u3nku u acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
ATHYECKOH chepax 1esaTeIbHOCTH YeJIOBEKa, POJib U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOM
Hay4YHOH KapTHHE MHpa, pojib (u3nyeckod Teopuu B (OPMHUPOBAHUM MPEICTABICHUH O
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(bU3UYEeCKON KapTHUHE MHpPA, MECTO (PU3MYECKOM KapTUHBI MHpa B OOIIEM PSIY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

Me:xknpeamMeTHbie CBI3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce OCymIecTBISETCS C Y4ETOM
COJICPKATEIBHBIX MEXIIPEIMETHBIX CBSI3¢H C KypcaMd MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nouwsaimus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAYyYHOTO ITO3HAHHS:
SIBIICHHE, Hay4HbId (akt, rHmore3a, (u3MyYecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIIEPUMEHT, MOJICITMPOBAHHE, MOICITh, U3MEPECHHE.

Mamemamuxa: pelieHUe CUCTEMBl ypaBHEHUH, TPUTOHOMETPUYECKUE (YHKIMH: CHHYC,
KOCUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HX
NPOCKIIMH Ha OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOJIHBIC 3JIEMEHTApHBIX (DYHKIIHIA,
NPU3HAKH TTOJJ00MS TPEYTOJILHUKOB, OTIPEICIICHNE TUIOMAIN TUNIOCKUX QUryp 1 00bEMa Tell.

buonocus: anekTpudecKue IBICHUS B )KUBOU MPUPOJIE, KOJIeOaTeIbHEIC IBUKCHUS B )KUBOI
MIPHUPOJIC, ONITUICCKUE SIBJICHUS B )KUBOW MPUPOJIC, ACUCTBHE PaIUaIliN HA JKUBBIC OPTaHU3MEI.

Xumusi: CTpOGHHWE aTOMOB W MOJICKYJ, KPHCTAUIMYECKash CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYCCKON PEIIETKHU, CIIEKTPAILHBIN aHAIIN3.

l'eocpaghus: MarHUTHBIC TIOJIFOCA 3€MITH, 3QJICKH MAarHUTHBIX Pyl, (poTochEéMKA 3eMHOM
MOBEPXHOCTH, MPEJICKa3aHUE 3eMIIETPSICCHUN.

Texnonocus: TAHUM DIIEKTpOIEpeIad, reHepaTop MEPEMEHHOTO TOKa, 3JICKTPOIBUIATEIb,
UHAYKIMOHHAs TIeYb, pajap, PaauoNpHUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOSKIIMOHHBIN anmapat, BOJOKOHHAs ONITHKA, COJTHEYHAsI OaTapes.
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2.1INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHEro oO0mero odpazoBaHUs
(6a30BBII  ypOBEHB) MIOJDKHO  OOECIEUYHTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METAaIPEeIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIC PE3yJabTaThl OCBOCHUS y4eOHOTo mpeamera «Du3nka» AOHKHBI OTPaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPCHHEH
MO3UIMEH JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacHIMpeHHe >KU3HEHHOTO OMbITa U OMbITa JAEITEIBHOCTH B MPOIECCE peaiu3allid OCHOBHBIX
HaIpaBJIECHUN BOCITUTATEIBHOMN IEATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:knaHCcKoOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOT0 00IIECTBa;

MPUHATHE TPAJULMOHHBIX OOIIEYETIOBEUECKUX T'yMAaHUCTHYECKUX M JE€MOKPATHYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakIaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIIEHUH B 00pa30BaTEIHLHOM OpPraHU3aInu;

YMEHUE B3aMMOJICHCTBOBATh C COIMAJIbHBIMH MHCTHUTYTaMHU B COOTBETCTBHHM C HX
GYHKIUSMU U Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM POCCHICKUX
yU€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHHSI, ODUEHTHPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE€ B I€ATEIbHOCTH YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

4) 3cTeTHYEeCKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIOYas 3CTETUKY Hay4HOI'O TBOPUECTBA, IPUCYILETO
¢du3nueckoil Hayke;

S) TPy10BOT0 BOCIIUTAHUSA:

WHTEPEC K Pa3IMIHbIM chepaM mpodecCuoHaTbLHOM NeATeTbHOCTH, B TOM YUCIIE CBI3aHHBIM
¢ (U3MKONH M TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oynymiedl mpodeccun u
pean30BbIBATH COOCTBEHHBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M caMOOOpa30BaHMIO B 00JaCTH (PU3UKH Ha
MPOTSKEHUU BCEU KU3HU,

6) PK0JIOrMYeCKOro BOCIIUTAHHUA:
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c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJTBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE ICUCTBUI B OKPYXKAIOIIEH Cpe/le Ha OCHOBE 3HAHUSA LEEN
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paclIupeHre OIbITa JIeATEIbHOCTH HKOJIOTMYECKOM HamnpaBI€HHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN 110 (prU3muKe;

7) 1IeHHOCTH HAYYHOT'0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHA HU3UUECKOI HAYKU;

OCO3HAaHHE IIEHHOCTU HAYYHOU NIeATEIHHOCTH, TOTOBHOCTh B MPOIECCe M3YUCHHS (DU3UKU
OCYIIECTBIISITh MPOCKTHYIO U UCCIEI0BATENbCKYIO JICSITEIIbHOCTh UHMBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHUBePCcAIbHbIE YUueOHbIe 1eiCTBUS
ba3oBble Jjornueckue aecTBU:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTPENIETIATH eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKECHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SIBJICHUSX;

pa3pabaThIBaTh IUIaH PEHICHHs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHHWBATH COOTBETCTBHE PE3YJIHTATOB IEIISM,
OIICHUBATh PUCKHU IMOCIIECACTBUI JESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH PA0OTy B YCIOBHSIX pPEalbHOT0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarejbckme 1eiCTBUSA:

BIQ/IETh HAYYHOW TEPMHHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HaAyKH;

BIIAJICTh HABBIKAMHU YYEOHO-UCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIIEHU 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJETh BUAAMH JACSATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEpPIpEeTaluu,
npeoOpa30BaHMIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYaIIUSIX, B TOM YUCJIE TIPU CO3/IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUIIOTE3y €€ PEeIIeHMs], HAXOAUTh ApTyMEHTHI JJI JJOKA3aTelIbCTBa CBOUX YTBEPKICHUH, 3a71aBaTh
napameTpbl U KPUTEPUH PEIICHNUS,

aHAJTM3UPOBATH MOJIYICHHBIC B XO/I€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHYECKH OIICHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (hOPMYITHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON ACSITENTLHOCTH, B TOM
YUCJIe MPU W3y4eHUN (HU3UKH,

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH;
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YMETb UHTErPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00sacTei;

BBIZIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIrnHAJIbHBIC MMOAXOAbI U PCIHICHUA,

CTaBUThb HpO6JICMBI " 3aJla4u, JOIMYyCKArIHEC AJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ undopmaunmeii:

BJIQ/IETh HABBIKAMU MOJY4YeHUS] MH(OpPMALUU (PU3NYECKOTO COJAEPKAHUS U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEpHpeTanrio HHPOPMALIUU Pa3TMYHBIX BUIOB U (OPM IMpEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIONIb30BaTh CpeACTBa HMHGPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

co3/aBaTh TEKCThl (U3NYECKOT0 COACpkKAHMS B pazIUyHBIX QopMmaTax ¢ Yy4ETOM
Ha3HauYeHUs HHPOPMALIUH U LIeTICBON ayTMTOPHH, BEIOUPAst ONTUMAIbHYIO (POpMY MpEICTaBICHUS
Y BU3yaJIU3aIliu.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHO J1€ATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(PIUKTHBIX CUTYAIHd U CMATYATh KOH(IIMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHMMATb U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON padOTHI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C ydyéToM OOIIMX HUHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAWHUPOBATH
JIEHMCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OILICHMBATh KaYyeCTBO CBOETO BKJIaJa U KaXJOr0 y4aCTHHKA KOMaH/bl B OOLIUHN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLIEHWBATHh HAEHU C IMO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBIIATh ITO3UTHBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIUYHBIX CHUTYalHUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH DPEIICHHs] PACUETHBIX M KAa4eCTBEHHBIX 3ajad, IJIaH
BBITIOJIHEHHSI TIPAKTUYECKONM pPabOTBI ¢ Y4ETOM MMEIOMIUXCS PECYpCoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OLIEHKY HOBBIM CUTYAalUsIM;
pacIIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIM;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pEILICHHE;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;
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Croco0CTBOBATh (POPMUPOBAHUIO U MIPOSBICHUIO SPYIUIIUNA B 00J1aCTH (PU3UKHU, TIOCTOSTHHO

MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPO.JIb, SMOIIHOHAJIbHBIH HHTE/JIEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH TO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBUN
Y MBICIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JIEATEIIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U IPABO APYTUX HA OMIUOKH.

B mporecce OCTHXKEHHS TMYHOCTHBIX PE3yJIbTaTOB OCBOSHHSI IPOrPaMMBbI IO (PU3HKE IS
YPOBHSI CpEIHEr0 o0mero oopa3oBaHusi y 0OydYaIOIIMXCSl COBEPIIEHCTBYETCS MOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CcaMOperyJIMpOBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATILHBIM U3MEHEHHUSM U TIPOSBISTH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTH)KEHUIO IeJId U yCHexy,
ONTUMHU3M, UHUIIHATUBHOCTH, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXXHOCTEH;

SMIMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHE APYTuX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAWBAaTh OTHOIICHUS C JPYTHMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonuy o0yuenus B 10 kiacce nmpeIMeTHbIE pe3ysbTaThl HA 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTBHIBaTh TPAHUIbl NPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENel: MaTephalibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, WACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUHBINA DJIEKTPUUYECKHUH 3aps] NpU PELIEHUU
buznyeckux 3aaad;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKEHUE 10 OKPY)KHOCTH, HHEPITHUS, B3auMoielicTBHE Tel, muddy3us, OpOyHOBCKOE JIBIIKECHHE,
CTPOEHHE KUIKOCTEH U TBEPIBIX Tell, K3MEHEHNE 00bEMa Tell IPHU HarpeBaHUU (OXJIAXKIACHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJAEHCALMs, IUIABJIEHUE, KPHUCTAUIM3alUs, KHUIICHHE,
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BJIQ)KHOCTb BO3/1yXa, OBBILICHUE JaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBA3b
MEXJy NapaMeTpaMu COCTOSIHMS ra3a B H30Ipoleccax, JEKTpU3alus Tej, B3aUMOJCHCTBHE
3aps/0B;

OIUCBIBATh MEXAHUYECKOE JBUIKCHUE, MCIIONIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHjla, UMITYJIbC Tella, KHHETHYECKas
DHEpIus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTH;, IMpHU
OTHCAaHHUH MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIOIB3yEMBIX BEJTHUUH, UX 0003HAYCHUS
U €IUHMILIBI, HAXOAUTh (POPMYJIBI, CBSI3bIBAIOLIUE JAHHYIO (PU3MUECKYIO BEIMUYUHY C IPYTUMHU
BEJIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3Ys
¢u3nueckue BENIWYHMHBL: JABJICHHWE Tasza, TeMIeparypa, CpenHss KUHETHYECKas DSHEprus
XAOTUYECKOIO0 JIBWJKEHUS MOJIEKYJ, CPEJHEKBAaJpaTH4YHasl CKOPOCTb MOJEKYJ, KOJWYECTBO
TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa, KodQpQGUIMEHT MOJE3HOro NEHCTBUS TEIUIOBOIO
JIBUTATEIIS; IPU OTMIMCAHUH MIPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHS W EIMHHUIBI, HAXOJUTHb (POPMYIBI, CBA3BIBAIONIME JAaHHYIO (U3NYECKYIO
BEJIMYMHY C IPYTHUMHU BEITUYHHAM;

ONMCHIBATh M3YYCHHBIC JJIEKTPUUYECKHE CBOMCTBA BEIECTBA M IEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONAB3YST (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, PAa3sHOCTh IIOTEHUMANOB; IPU OINUCAHUU IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAu€HUS M EIUHULIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIMUMHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3ysd (DU3MUYECKHE 3aKOHBI U
INPUHLMIBL: 3aKOH BcemupHoro taroreHus, I, II u III 3akonsr HproTOHA, 3aKOH cOoXpaHEHUs
MEXAHUYECKON dHEPIuM, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUSI MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemrepaTypoil, MepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsja, 3aKoH KysoHa, Ipu 3TOM pa3nuyarh CI0BECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BhIpaKEHHE U YCIOBUS (IpaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE PUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3auy4aTh yCIOBUS UX O€30MMaCHOTO UCIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBITOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (U3MUECKUX SBJICHUH M MPOLECCOB C
UCMOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, 0pu 3ToM  (OpMYIHPOBATH
npoOeMy/3aady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHusl, IPOBOAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYILECTBIIAATh MpPSIMBbIE U KOCBEHHBbIE H3MEpPEHHUS (PU3UUYECKUX BEIUYHMH, NPU ITOM
BBIOMpPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHUs M HCIHOJb30BATH HM3BECTHBIE METOABI OLEHKH
MOTPENIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH MEXKIy GU3MUECKUMHU BEIMYUHAMH C UCTIOJIb30BaHUEM MPSMBIX
U3MEPEHUl, NP 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH pPe3yJbTAThl MOJY4YECHHON
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOJIUI U TPaUKOB, €NIaTh BHIBOJIBI IO pe3yJbTaTaM
HCCJIEJIOBAHMUS,

coOnrofarh mnpaBuia O€30MacHOr0 TpyAa IMPU NPOBEIACHHM HCCIEIOBAaHUM B paMKax
y4eOHOTO SKCIEPUMEHTa, Yy4eOHO-UCCIEI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBbHBIX YCTPOMCTB U 1aOOPaTOPHOI0 000PYAOBaHUS;
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pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
¢du3nueckre 3aKOHBI M MIPUHIUIIB], HA OCHOBE aHAJM3a YCIOBHS 3a7audl BEIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEelIeHHUS,
MPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAUeHUS (PU3NUECKO BETMUNHBI,

peliaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUYKY
paccyXIeHH ¢ ONOPO Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3MUECKHUE SIBIICHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33/]1a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUT
JUIsL TIOMCKA, CTPYKTYpUPOBaHUsS, HWHTEPIPETallMd U TNPEJCTaBICHUS Yy4eOHOW U Hay4dHO-
MOMYJSIPHOM MHGOpMAIUH, TOTYYEHHOU U3 PA3IMYHBIX HCTOYHUKOB, KpUTHUECKU aHATU3UPOBAThH
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOUTH MPUMEPHI BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 0 (PU3HKE B TOBCEAHEBHOM KU3HU JUII 0OeCTieueHus
0€301acHOCTH MpU 00paIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHCTBAMU, Uil COXPAHEHUS
3/10pOBbs U COOIOAECHUSI HOPM AKOJIOTMYECKOT0 MOBEJCHUS B OKPYKaIOILEH CPeIE;

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUATIBHBIX POJIeH, IUIAHUPOBATh PaboOTy
TPYNIbl, palMOHAIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ] KaXK/I0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenusi B 11 kJjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh Ha TMPUMEpax poiib U MecTO (QU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOU
JEeSTENIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJAENe: TOYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHAasi MOJIE€Ib aTOMa, HYKJIIOHHAs
MO/JIeIb ATOMHOTO sJIpa MPHU pPeLIeHUH PU3NUYECKHUX 3a/]a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECcChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKY U KBAaHTOBOM (DUM3MKU: 3JIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WMHAYKLINS, JAEWCTBUE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIeOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEeHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsIpU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3pdext (pororddexr), cBeToBOE NaBlieHNe, BOSHUKHOBEHUE JIMHEHUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTb PA3IUYHBIX CPEJ) M INEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCHIONB3YS (U3NYECKUE BEIMYUHBL: DJIEKTPUYECKUN 3apsij, CHiIa TOKa, 3JIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIasl CHUIa,
paboTa TOKa, MHIYKIMS MarHUTHOrO Mouid, cwia Amnepa, cuia JlopeHua, MHAYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJeW, MepHoA W 4YacToTa KoseOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U CUjla TOKa B MPOIECCe TApMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYEeCKas CUja JMH3bI, MPU ONMUCAHUHM TPABUIBHO
TPaKTOBaTh (PU3MUYECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, WX O0003HAueHUs M EAMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;
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ONKCHIBATh M3yYCHHbIE KBAHTOBBIC SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, DHEPIus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclajza, SHEPrus CBSI3M AaTOMHBIX sEp, HPU OMUCAHUU
MPaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEITUYHHBI;

aHATU3UPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MMAPAIICIBHOTO COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHENMHOIO pacpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUS CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHUE DUHIITEHHA U1t pOoTOdPdEeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCa, 3aKOH COXPaHEHUs AJIEKTPUUYECKOrO 3apsijia, 3aKOH COXPAHEHHS MacCOBOIO YHUCIA,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GopMyITHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHHWE M YCJIOBUA (TpaHUIBI, 00JacTH)
PUMEHUMOCTH;

OTIpEIeNIATh HAIPaBJICHWE BEKTOpAa MHAYKIMM MAarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH U OIUCHIBATH N300pakKeHHE, CO3/1aBAEMOE TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHWEM TMPSAMBIX U KOCBEHHBIX HW3MEpPEHUH: TmTpu 3TOM  (POpPMYITHUPOBATH
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPaTh YCTAHOBKY U3 MPEATIOKEHHOTO
000py10BaHusl, IPOBOAUTD ONBIT U (POPMYIHPOBATH BHIBOJIBL;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOUpATh ONTUMANBHBIA CHOCOO H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOIbl OICHKHU
MOTPENIHOCTEeH U3MEPEHMUIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BeIMYMH B BHJE TaOMUIl W TpaduKOB, JenaTh BBIBOABI 10 pe3yjibTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MIPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENLCKOM M TMPOEKTHOW JESATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPONCTB U 1a00paTopHOro 000py10BaHHUS;

pewmiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckol MOJENbI0, HCIONIb3Ys
¢u3nyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BHIOUpATh (PU3UUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (OPMYJIbl, HEOOXOIWMBbIE s €€ pEelIeHHUs,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYecKoi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYMBYIO LEMOYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHUS,

HCIIOJIb30BAaTh MPH PEIIEHNHU YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUI TIOUCKA, CTPYKTYpUpPOBaHMS, HHTEPIPETALUMU M NpPEACTaBICHUsS y4eOHOW W HayudHO-
HOMYJSIPHOM HH(DOPMAITUH, TOJTyYEHHOH U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
MOJIy4aeMyto HHPOPMAIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30M1aCHOT0 MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, B 00bSCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;
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HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOM KU3HU JIsl O0ecTieueHus
0€301acHOCTH MpU O0pALIEeHUH ¢ IPUOOPAMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, Uil COXPAHEHUS
3JI0pOBBsSI U COOJIIOJICHHUSI HOPM SKOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKArOIei cpejie;

paboTaTh B IpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUATIBHBIX POJIEH, IUIAaHUPOBATh paboTy
TpYNNbl, palOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTH B
HECTAaHAAPTHBIX CUTYallMsiX, aJeKBaTHO OLCHHBATH BKJAJ KaXKJIOTO W3 YYAaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpruBaeMOoi MPOOIIEMBI.
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3. TEMATUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne ni/m P Kourtpoasnsie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DUZUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' A VA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Hroro no pazneny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnorexka [HOK

®a3oBbIe IEPEXOIbI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7£41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnunoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnuTtHoe nojue. DIeKTpoOMarHuTHas 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41c97¢
5 MexaHn4yecKkue U dJIEKTPOMArHUTHBIC 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢c
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bu6mmoreka [IOK
. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngj;;fj;gﬁﬁﬂlcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
uudposeie
Nen/m Tema ypoka Kontpoabubie IIpakTnuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

| ®usuka — Hayka o npupoje. Hayunsie | bubnuorexa [JOK
METOBI IO3HAHKS OKPYIKAIOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢puszuku B hopMHUpPOBAHUHT

2 COBPEMEHHOM i)a HOU K(z I’EI/IHI?I MHpa, B 1 bubmorexa [JOK

P . v P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATETbHOCTH JIIOIeH
MexaHn4eckoe JBHKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO | bubmuorexa [JOK
nexkeHud. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE MPSAMOJIMHENHOE JBUKESHHUE 1 bubmorexa HOK

P p A https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOIMHENHOE | bubnuoreka [IOK
JBHMKCHHUC https://m.edsoo.ru/ff0c372e

6 CBobOoaHOe mageHue. Y CKopeHue | bubnuotexa [JOK
CBOOOHOTO T/ ICHUS https://m.edsoo.ru/ff0c39cc

. KpuBonuneiinoe nBuxeHue. JBrmkenne 1 bubmuorexa [JOK
MAaTepHAIbHON TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHocuTenbHOCTH ["anunest.

. bubmuoreka [JOK

8 WNuepuunansubie cuctemsl otcuera. [lepBolit 1

3axoH Hprotona

https://m.edsoo.ru/ff0c3be8
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Macca tena. Cuna. [IpuHiun cynepno3uiuu

npykuHbl. lloTeHnanbHas sHeprus rena
BOJIM3M IOBEPXHOCTH 3eMITU

9 cui. Bropoii 3akon HetoTona nist bubmmorexa [TOK
- PTopon 3 a htps://m.edsoo.ru/ff0c3bes
MaTepuaibHON TOUKU
10 Tpernii 3akoH HproTOHA [U1s1 MaTepUaNIbHBIX bubmmoreka [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
1 3akoH BceMUpHOTO TsiroTeHus. Cuia bubmmoreka [JOK
TsKecTH. [lepBasg KocMHuYecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yrpyr K https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunment tpenus. Cuia
13 COII OTII)/IBJIGHI/ISI I (11)/1(1)IIBI/I)KGHI/II/II) Tella B bubnnorexa LIOK
P P https://m.edsoo.ru/ff0c3{76
KUJKOCTHU WM Ta3e
[TocTynarenbHOE U BpalaTesibHOE
14 JBIKEHUE a0COIIOTHO TBEPJIOTO Tea. bu6mmoreka [JOK
MowmeHnT cuibl. [leuo cumbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TElIa
NmMnynbsc MmaTepraibHONW TOUYKHU, CUCTEMBI
15 MaTEpUaIbHBIX TOYEK. IMITybC CHIIBL. bubnuoreka [IOK
3aKoH COXpaHEHMs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHE
PaGota u momrHOCTh cuitbl. Kunetnueckas
16 9HEeprus MmarepuanbHoi Touku. Teopema 00 bubmmorexa [JOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEpruu
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEPTUs ynpyro aeGpopMUpPOBaHHOM bubnuorexa [JOK

https://m.edsoo.ru/ff0c461a
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18

HOTGHI_[I/I&]'IBHBIG N HCIIOTCHIUAJIbHBIC CUJIBI.

CBs3b pabOTHI HEMTOTEHIIMATBHBIX CHJT C
M3MEHEHUEM MEXaHUYECKON YHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPIrun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

20

21

JlabopaTopHas pabota «lccnenoBanue
CBSI3H PaOOTHI CHITBI C H3MEHCHHEM
MEXaHWYECKON PHEPTUU Tejla Ha IPUMepe
PaCTSKEHUS PE3UHOBOTO KI'yTa»
KontponbHas paboTa o teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE

OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
KHMHETHYECKOM Teopuu. bpoyHoBCcKOe
nskenue. uddysus

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKECHUS U B3aUMOJCUCTBUSA
YacTHIl BeniecTsa. Moiesin CTpOEHHS Ta30B,
KUAJKOCTEN U TBEPIBIX TEIl

23

24

25

Macca monekyn. KonuuecTBo BemecTsa.
[TocTostHuass ABoraapo

TennoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [kana remmneparyp Llenscust
WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomtoTHas TemiepaTypa Kak Mepa
CpeHEeW KMHETUYECKON SHEPTUU JBUKEHUS
MOJIEKYJ. YpaBHeHUEe MeHieneeBa-
Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e
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27

3akoH [lanpToHa. ['a30BbIe 3aKOHBI

Jlaboparopuas padota «VccienoBanue

28 3aBUCUMOCTH MEXK]ly TapaMeTpaMu
COCTOSIHMSI Pa3pEKEHHOIO raza
29 N3onponeccel B MACAIBHOM Ira3e U uxX bubnunoreka [IOK
rpaduuecKoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEeprus TepMOAUHAMUYECKON
30 CHUCTEMBI M CIIOCOOBI €€ U3MCHCHHUS. bubmuorexa [JOK
KonnuecTBo Temnotel u padbota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOTO UJIEAJIbHOTO Ta3a
31 Bupael rerionepenaun bubnnorexa LIOK
https://m.edsoo.ru/ff0c5¢36
VY nenbHas TENIOEMKOCTh BEIIECTBA.
32 KonnyecTBo TEmI0TH py TEILIONEpEaaye. bubmmorexa LOK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mpoIecc
3 IIepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnnorexka [JOK
IIpUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOc5efc
34 HeobOpatumocTs mporieccoB B MpUpoIe. bubnuotexa [JOK
BTopoii 3ak0H TepMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 punnun peiicteus u KI1J TeroBoit bubmuorexa [IOK
MAaIIUHBI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KII{
37 DKOJOrH4ecKHe MpooIeMbl
TEII0PHEPTETUKU
18 O6o6matomuii ypok «MomnekymnspHas bubnmoreka [JOK

(pI/ISI/IKa. OCHOBEHI TCPMOAUHAMUKU

https://m.edsoo.ru/ff0c6938
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KounTponbhas pabota no teme

bu6mmoreka [IOK

39 «MonexynsipHas ¢puznuka. OCHOBBI hitps://m.edsoo.rw/ff0c6as0
TEPMOAMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIHS. bubmmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcCoN0OTHAs 1 OTHOCHTEJIbHAS BIIAXKHOCTh bubmuoreka [JOK
BO3ayxa. HacellenHslil nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
1 amMop(HBbIC Tena. AHU30TPOIHS CBOWCTB bubnnoreka [JOK
KpUCTAILIOB. JKUIKNE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
43 [ImaBnenue u kpucramum3anus. Y qenbHas bubnnoreka [JOK
teriora miasnaeHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
4 YpaBHeHHE TeIIOBOrO Gananca https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Ten. DIeKTPUIECKUi 3apsi. bubnuotexa [JOK
JIBa Bua DIEKTPUUECKHUX 3apsii0B https://m.edsoo.ru/ff0c6bcc
[IpoBOIHMKH, TUDTIEKTPUKH U
46 H(I))J'Iyl'IPOBOJIHI/IKI/I. 3aK(I:H COXpaHEHHUs bubmorexa HOK
https://m.edsoo.ru/ff0c6bee
AIEKTPUYECKOTO 3apsiaa
47 B3anmopeiictBue 3apsanoB. 3akon Kymona. bubnmoreka [JOK
TodeuHbIid SEKTPUIECKHUI 3apsi]T https://m.edsoo.ru/ff0c6eced
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MMOJIS.
48 [IpuHUUMI CynepnO3UIUU IIEKTPUUECKUX bubmmorexa [JOK
. .. https://m.edsoo.ru/ff0c6df2
nosier. JInauu HanpsHKEHHOCTH
49 PaboTa cuit aeKTpocTaTuYecKoro moss. bubnnoreka [JOK

Ilorenuuan. Pa3HoCTh NOTEHIINATIOB

https://m.edsoo.ru/ff0c6f00
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HpOBOZ[HI/IKI/I N TUSJICKTPUKU B

50 3IEKTPOCTATUUECKOM I10JI€. bubmmorexa [TOK
https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IpOHUIIAEMOCTb
. bu6mmoreka [IOK

> Jnexrpoémkocts. Korercarop https://m.edsoo.ru/ff0c7126

50 DIIEKTPOEMKOCTH IIJIOCKOI0 KOHEHCATOPA. bubmuorexa [JOK
DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0

53 Jlaboparopuas padora "N3mepenue |
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[TpuHIMIT NEWCTBUS U IPUMEHEHUE

54 KOHJIEHCATOPOB, KOIMMMPOBAJIBLHOTO amnmnapara,
CTPYHHOTO MIPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMJIeHHE AIEKTPOIpruOOpoB
DNeKTpUUECKU TOK, YCIIOBUS €r0
cymectBoBanus. [locrosuubiii Tok. Cuina

53 toka. Hanpsixenue. ConporuieHue. 3aKoH
Oma 1t yyacTka 1enu
[TocnenoBarenpHOE, MapaIeNbHOE,

56 CMENIaHHOE COEMHEHNE TPOBOTHUKOB. 0.5 bubnnorexa [JOK
JlabopaTtopHas pabota «3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COCTMHEHUS PE3UCTOPOBY»

57 PaGoTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubnmoreka [JOK
3akoH Jlxxoynsa-Jlenua https://m.edsoo.ru/ff0c7838
3axon OMa 11 OJIHOM (3aMKHYTO)
anekTpuieckoil nenu. Kopotkoe 3amMbikaHue. Bu6mrorexa [OK

58 JlaGopatopunas pabora «M3mepenue I/1C 0.5

HCTOYHHKA TOKA U €0 BHYTPCHHCTO
COIIPOTUBJICHUA»

https://m.edsoo.ru/ffOc7ae0
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Peseprubiil ypok. KonTpoasHas pabora mmo

bu6mmoreka [IOK
59 teme "OnekrpoauHamuka” / Beepoccuiickas
P P https://m.edsoo.ru/ff0c8c56
npoBepouHas paboTa
60 O6006maromuit ypok «1eKTpoIuHaAMUKay / bubmmoreka [JOK
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/ffOc88be
DNeKTpOHHAs TPOBOJAUMOCTH TBEPIBIX
61 METAJIJIOB. 3aBUCUMOCTh COIPOTHBIICHUS
METaJIJIOB OT TeMIIEpaTypHl.
CBepXnpoBOIUMOCTD
2 DnexTpuueckuil Tok B Bakyyme. CBoicTBa
ANEKTPOHHBIX ITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U
N bubmuorexa [JOK
63 MpuMecHas poBoaAUMocTb. CBoICTBa p—n-
https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI
DNEeKTPUUECKUN TOK B pacTBOpaxX U
64 pacIuiaBax 3J€KTPOJIUTOB. bubnuoreka [IOK
DNEeKTpOoNUTHYECKAs JUCCOLUALIMS. https://m.edsoo.ru/ff0c82ba
DneKTpon3
DNEeKTPUUECKU TOK B Ta3ax.
. . bubnuotexa [JOK
65 CamocTosTENbHBIN 1 HECAMOCTOSATEIbHBII
https://m.edsoo.ru/ff0c84ae
pas3psa. Moinnus. [1nazma
DnexTpuueckre NpuOopsl U yCTPOUCTBA U UX
bu6mmorexa [IOK
66 MpakTuieckoe npuMmenenue. [Ipasuna
https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
KonTponbhas pabota no teme
67 «9nekrpocraruka. [locTossHHBIN bubnmoreka [JOK

AJIEKTPUYECKUM TOK. TOKM B pa3iIMyHbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a
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68 PesepBHbIi ypok. O600maronuii ypox mo
temam 10 knacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8f6¢
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
uugposbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
[TocTostHHBIE MATHUTHI U X
| B3auMojeiicTBue. MaruutHoe nose. Bekrop | bubmmoreka [JOK
MAarHuTHON MHAYKUMUH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIUU
MarnuTHO€e 1oJjie TPOBOTHUKA C TOKOM.
2 OmeiT Opcrena. Bzaumoneiicteue 1 buGnuorexa [IOK
P ) https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopatopnas pabora «3yueHue | | bubmuoreka [IOK
MarHUTHOTO I10JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBrE€ MarHUTHOTO TOJIS HA MPOBOJIHUK C
4 tokoM. Cuiia Amnepa. JlaboparopHas | | bubmmnoreka HOK
pabota «VccnenoBanue 1eHCTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM)
JlelicTBMEe MarHUTHOTO ITOJIS Ha
5 NBIDKYIIYIOCS 3apshKEHHYIO yacTuny. Cruna 1 bubmmorexa TOK
YHLYIOEH SAPBREHHY Y https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunbl JlopeHiia
DOnekTpoMarHuTHas UHAYKIus. [loTok
6 BEKTOpa MarHuTHOM uHAyKIuu. 3/1C 1
WHJYKIWU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu Papanes
7 JlaboparopHas padota «/ccnenoBanue | | bubnmoreka [JOK

SIBJICHUS BHGKTpOMaFHPITHOﬁ HHIAYKIOUWN»

https://m.edsoo.ru/ffOcal50
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10

11

WNHyKTUBHOCTD. SIBIEHNE CAMOMHIYKIIHH.
O/1C camMmOMHIYKIIMU. DHEPIUsl MATHUTHOTO
MOJISt KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noje

TexHuueckue yCcTpoucTBa U UX
MIPUMEHEHHE: TOCTOSTHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEND,
YCKOPHUTEJH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TI€Yhb

O606maromuii ypok «MarautHoe mnosie.
DNEeKTPOMarHuTHAs WHIYKIIHS)
Kontponbnas pabota nmo teme «Maruutnoe
noJie. DIeKTPOMarHuTHasT MHAYKIUSD)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnuoreka [IOK
https://m.edsoo.ru/ff0cab82

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

12

CB0OOIHBIE MEXaHNYECKIE KOIeOaHus.
Iapmonrnueckue konebanus. Y paBHEHHE
rapMoHUYecKux kojebanuii. [IpeBpaienue
SHEPTUU

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabota «lccnenoBanue
3aBUCUMOCTH TIEPHO/Ia MAJTBIX KOJIeOaHUi
rpys3a Ha HUTH OT OAJIMHBI HUTU U MACChbl
rpy3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

OJICKTPOMArHMTHBLIC KoJeOaHusa B nJacaJlbHOM

KOJIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXITY
MEXAaHNYCCKUMHU U BJ'ICKTpOMaFHI/ITHI)IMI/I
KOJIeOaHUAMU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820
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®opmyna ToMcoHa. 3aKOH COXpaHEHUS

15 SHEPIUU B UJICATBHOM KOJIeOaTeIbHOM bubmmorexa [TOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBienue o 3aTyxaroUMX KOIeOaHUIX.

16 BriHyX/1IeHHBIC MEXaHUYECKHUE KOJICOaHUSI. bu6nmoreka [IOK
Pe3onanc. BeinyxaeHnbie https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIE KOJICOaHMs
[lepemennsbiii Tok. CUHYCOMAABHBIN

17 MepEMEHHBIN TOK. MOILIHOCTh IEPEMEHHOTO bubmmoreka [JOK
TOKA. AMIUIUTYAHOE U JEHCTBYIOLEE https://m.edsoo.ru/ff0cbd34
3HAUYE€HHME CUJIbI TOKA U HAIPSKEHUS

13 Tpanchopmarop. [IponsBoacTBo, nepeaada
U IoTpebIeHNEe PIEKTPUUECKON SHEPTun
VYCTpoiCTBO U MPAKTUUECKOE TPUMEHEHUE

19 ANEKTPUYECKOT0 3BOHKA, FeHepaTopa bubmmorexa [IOK

N https://m.edsoo.ru/ff0cc324
MEPEMEHHOTO TOKA, JIMHUK dJIeKTponepenay
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE

20 anexkTposHepruu. Kynbrypa ucnonab3oBaHus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU
MexaHnyeckue BOJIHBI, YCIOBUS

o1 pacnpoctpanenus. [lepuon. Ckopocts bubmuorexa [JOK
pacrpocTpaHeHUs U JJIWHA BOIHEI. https://m.edsoo.ru/ff0cca54
[Tonepeunpie U IPOIOJIBHBIE BOJTHBI

” 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH 3BYKa. bubnuotexa [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc

3 DNeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U bubnmnoreka [JOK

ckopocTb. [lIkana 3eKTpOMarHUTHHIX BOJIH

https://m.edsoo.ru/ffOccfeQ
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HpI/IHI_[I/IHH paanoCBs3U U TCIICBUACHHA.

24
PazButue cpencts cBsa3u. Pagunonokanus
bu6nmoreka [IOK
25 KonTponbnas pabora «KoneGaHust 1 BOTHBDY
P P https://m.edsoo.ru/ff0cc6f8
[IpsmonuHeitHOe pacnpocTpaHeHHE CBETa B
26 OJTHOPOHOU cpene. ToueuHblil HCTOYHUK Bubmaorexa ITOK
P peAe. https://m.edsoo.ru/ff0cd350
ceera. Jlyd ceera
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenue n3obpaxeHuii B bubmorexa LIOK
’ P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenominenue ceera. [lonHoe BHyTpeHHEE
28 oTpaxkeHue. [IpenenpHblid yro MojaHoro bubmmorexa [IOK
P P T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
79 JlabopaTtopHas pabota «3mepenue bubnnorexa [JOK
roxasaTelis IPEJIOMIIEHUS CTEKIIA https://m.edsoo.ru/ffO0cd67a
JIunssl. [TocTpoenue n3obpaxkeHuil B IMH3E.
30 ®opMya TOHKOU JIMH3bL. Y BETUYEHUE bubmmorexa [IOK
pMY ’ https://m.edsoo.ru/ff0cddle
JTUH3bI
31 JlabopaTtopHas pabota «lccnenoBanue
CBOMCTB M300paKEHUN B TMH3AX)
Hucnepcus ceeta. CiokHbIN cocTaB 0e10ro
32 cgera. [[Ber. JlabopaTopHas pabota
«Habnronenue aucnepcuu cBeTay
3 Wntepdepenius ceera. Audpakius cera. bubmuorexa [IOK
JudpakimonHas pemeTka https://m.edsoo.ru/ffOced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bu6muoreka [IOK

ITonspusanusa ceera

https://m.edsoo.ru/ff0cf02e
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OnTuyeckne MpuOOPHI U YCTPOHUCTBA U

35
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH KJIACCUYECKOM
36 mexa"uku. [TocTymaTel crienuaibHON buGnuorexa [IOK
ey https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIHHOCTH
37 OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH. bubmmoreka [JOK
3amejieHne BpEeMEHH U COKpaIlleHUE JJIUHBI https://m.edsoo.ru/ffOcfad2
DHeprus U UMITYJIbC PEISITHBUCTCKOM
38 yacTUIbl. CBSA3b MACChl C SHEPTHEH U bubmmorexa [IOK
Bt p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IOKOS
39 KonTponbhas pabota «Ontuka. OCHOBBI bubnnorexa [JOK
CIICLIMATIBHON TEOPUH OTHOCUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Mnanka. DHeprus u bubmmoreka [JOK
UMITYIbC HOTOHA https://m.edsoo.ru/ffOcfe16
A1 OTtkpeiTHE U HccienoBanue Gorodddexra. bubnmnorexa [JOK
Omeitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHEeHHE
42 QﬁHmTegI)Ha I[J'Iq})l(b(l)OTOMI)(l;eKTa «Kpacnas bubmmorexa LIOK
- BP https://m.edsoo.ru/ff0d015¢e
rpanuna» Gotordpdexra
43 JNlaBnenue ceera. Onbitel I1. H. JIeGenena. but6mmorekxa [IOK
XHUMHUECKOEe JSHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHM4ecKue ycTpoucTBa U IPAKTUYECKOE
44 pUMeHeHue: (OoToINeMEHT, GOTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «1€MEHTHI bubmuoreka [{OK

KBAHTOBOU OITUKHU)

https://m.edsoo.ru/ff0d0302
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Monpens atoma TomcoHa. OnbBITE

46 Pesepdopra o paccessHUIO 0-9acTHIL. bubmmorexa [TOK
https://m.edsoo.ru/ff0d091a
IInanerapnas mozens aroma
bu6nmoreka [IOK
4 Hoerynater bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornoueHue (OTOHOB MpU
48 nepg;oz[e aToma C OJJHOTO y(f)OBHﬂ BHGII))FI/II/I bubmmorexa [TOK
. https://m.edsoo.ru/ff0dOafa
Ha qpyrou. Buasl cnektpos
Bonnoseie cBoiicTBa yactuil. BosHel 1e
49 Bbpoiina. KopnyckynsipHO-BOJIHOBOM bubmmoreka [JOK
nyanu3M. CIOHTaHHOE U BBIHYK/IEHHOE https://m.edsoo.ru/ff0dOca8
W3IIy4eHUe
OTkpbITHE paIn0aKTUBHOCTU. OMBITHI
50 Pe3eI;3(b0pz[§ IO OINPEEIICHUIO COCTaBa brbmmorexa [TOK
https://m.edsoo.ru/ff0d0fd2
PaaNOAKTUBHOTO U3ITYyYEHUS
CgoiicTBa anbda-, 0era-, raMMa-u3TydeHUsI.
51 BinsiHue pagnoakTHBHOCTH Ha KUBBIE
OpraHu3Mbl
OTkpbITHE IPOTOHA U HEWTpoHA. M30TOMBI.
57 Anbda-pacnaa. DIeKTPOHHBIN U bubmuoreka [IOK
MMO3UTPOHHBIN OeTa-pacman. ["amma- https://m.edsoo.ru/ff0d1162
U3ITy4yeHue
DHeprus CBA3U HYKJIOHOB B sJipe. SnepHble
53 peaknuu. Snepusiii peaktop. [Ipodiemsr, bubnmnoreka [JOK
MEPCIEKTUBEL, DKOJIOTHYECKUE aCIIEKTHI https://m.edsoo.ru/ff0d1356
SIIEPHOM SHEPTETUKH
54 DneMeHTapHble yacTullbl. OTKpBITHE bubnmoreka [JOK

MO3UTpoHA. MeTonbl HAOMIOACHUS U

https://m.edsoo.ru/ff0d0e38
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55

56

57

58

pPErucTpanuy 3J€MEHTAPHBIX YaCTHII.
Kpyrusiit cron «®yHaaMeHTanbHbIe
B3anMoJIeiicTBUS. EquHCTBO (hrsmdeckoit
KapTHUHBI MUPa»

Ortarnbl pa3BuTHs acTpoHoMuH. [Ipuknamgnoe
1 MHPOBO33PEHUYECKOE 3HAUCHHUE
acTpoHoMuu. Buj 3Bé31HOTO HEOA.
Co3zBe3nus, apKue 3BE3/1bl, TUIAHETHI, UX
BuauMoe asmxkenue. ConHeuHas cucTteMa

Comnune. ComHeyHast akTUBHOCTE. MIcTOUHUK
sHeprun CoJiHIIA U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKHU.
3BE37bI ITIABHOM 11OCJIEJ0BATEIBLHOCTH.
Baytpennee crpoenue 38371 CoBpeMeHHbIE
MIPEACTABIICHUS O IIPOUCXOXKICHUU U
sBosony CosHIa U 3BE3]

Muneunsiii [1yte — Hama I'anakTuka.
ITonoxxenne n nBuxenne CosHLa B
INanaktuke. 'anaktuku. YEpHbIE ABIPHI B
A/Ipax raJlakKTUK

59

Bcenennas. Pa3z6eranue ranaktuk. Teopust
Bonwmioro B3peiBa. PennkroBoe u3nyueHue.
MeraranakTuka

60

61

Hepemennsie mpobieMbl aCTpOHOMUHT

KonrtponbHas pabota «1eMeHTHI
aCTPOHOMMU U aCTPOPHUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHUHU B YIKOHOMHUYECKO,
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63

TEXHOJIOTHYECKOM, COMMAIIBHOM M THYSCKOM
cdepax AeaTeTbHOCTH YeIIOBeKa

O6o0maromuii ypok. Pois 1 mecto Gpusuku

1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOM
KapTUHE MHpa

64

Ob6o06maromuit ypok. Ponb pusznueckoit
Teopuu B ((OPMUPOBAHHUH TTPEIICTABICHHUIA O
(bu3nYecKoi KapTUHE MUpa

65

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpa B 001LIEM sy COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX HpeIICTaBJICHI/Iﬁ (6]
npupoie
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PesepBHbIil ypok. MarautHoe noie.
DneKTpOMarHuTHas UHAYKLINS

PesepHbIit ypok. OnTrka. OCHOBBI
CHEelUaIbHON TEOPUU OTHOCUTEIBHOCTH

68

Pesepnsiii ypok. KBantoBas dusuka.
DNeMEeHTHI aCTPOHOMUU U aCTPOPHU3NKHI

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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