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COIAEPKXAHUE OBYYEHUA
10 KVIACC
Pasznen 1. ®u3uka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA

®usuka — Hayka o npupoxae. HaydyHble MeTOIbl IO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp dSKkcrieppuMeHTa W TEOpUM B IIPOLIECCE MO3HAHUA TPUPOJBIL.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MYECKUX SIBIEHUH M mpoueccoB. HaydHble rumotessl.
duznyeckue 3aKOoHbI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUA.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHOH KapTHUHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIIOJIEM.

Jlemoncmpayuu

AnanoroBele U UU(DPOBbIE H3MEPHUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABukeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBUIKEHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MIHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTEPUAJIbHOM TOYKM, UX IPOCKIMM HAa OCU CHCTEMBI KOOpPIMHAT.
CrnoxeHHe rnepeMenieHui U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHEIIHOE ABMKeHue. I'paduku
3aBUCHUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHMs, IyTH U IEPEMEIICHUA
MaTepUaIbHON TOUYKU OT BPEMEHU.

CBoOoaHoe najeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBoimHeitHoe  aBmkeHue. [IBMKEHHE  MATEpUAIIBHOM  TOYKH IO
OKPYKHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopocTb. [lepuoa u yacrota obpateHus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHudyeckue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: CIIMIOMETP,
JIBHKEHHUE CHAPSJO0B, LEITHBIE U PEMEHHBIE ITEpEJayn.

Jlemoncmpayuu

Mogens cucTteMbl OTCUETA, WIUIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTUK
JBAYKCHHS.

[IpeobpazoBanue ABMKEHUHN C UCIIONIB30BAHUEM MPOCTHIX MEXAHNU3MOB.

[TaneHne Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenne nBwkeHus Tena, OpOLIEHHOTO MOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TaJICHUS.

Hamnpasiienne ckopocTH Ipy IBHKEHNUHN 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



N3ydyeHne HEpaBHOMEPHOTO ABHKEHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, HPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYAJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenne nBuxeHus tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[IpuHuun  otHocutenbHOCTH  ['amunes. Ilepsblii  3axkoH  HerorToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOU TOUkU. TpeTuii 3akoH HploTOHA 17151 MatepranbHbIX TOUEK.

3akoH BcemupHOro TtaroreHusa. Cuma Tsbkectu. IlepBas kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoyibxkeHus1, kauenus ). Cuia tperus. Cyxoe
TpeHue. Cuiia TpeHUs CKOIBKEHUSI U cujia TpeHus nokos. Koadduiment tpeHus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJa B )KUIKOCTH WM Ta3e.

[TocTtynaTensHOE U BpamaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MOAIIMITHUKY,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOMIUX TEN.

Bropoit 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buapsl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYIOCTH, BO3HUKAIOIIMX B NPYKUHE U
pe3uHOBOM 00pasIie, OT ux AehOopMaIIiH.

UccnenoBanne ycinoBUii pPaBHOBECHS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpAILICHUS.



Tema 3. 3axkonvt coxpanenus 6 mexaHuke

NMnynbe MatepuanbHOM TOUKHM (Tejia), CHUCTEMBbl MaTEpUATbHBIX TOYEK.
NMnynbC Cuibl M U3MEHEHUE UMIYJbCAa TENa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOEC NBUXEHUE.

Pabota cunbl. MOIIIHOCTD CUJIBI.

Kunernueckast sHeprusi mMaTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KUHETUYECKOU SHEPTHUH.

[ToreHumanbHas DHEPIUs. [ToreHuunanpHas DHEPrus YIPYro
nehopMUpOBaHHONM  TpYKuUHBL.  [loTeHIWanpHas dSHEprus Tejda  BOJM3U
ITOBEPXHOCTH 3€MIIH.

[ToreHuManbHblE W HENOTCHIMAJIBHBIC  CHJIBL. CBsi3b paboOTHI
HEMOTEHIMAJIbHBIX CHJI C M3MEHEHHMEM MEXaHUYECKOW HIHEPruu CHUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCcTpOHWCTBA M MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOIED,
NPY>XKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE NBUKEHHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydenne abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OIWHAKOBBIX
HUTSIHBIX MAsATHUKOB.

HccnenoBanue cBsi3u pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHMYECKOH 3Hepruu
TeJIa Ha MPUMEPE PACTSHKEHUST PE3UHOBOIO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOJHMHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU Mmeopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKON TEOPUU M UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkeHue. Juddysusa. Xapakrep ABMIKECHUS W
B3aUMOJICMCTBUSI YaCTHUI[ BeniecTBa. MOJEIN CTPOCHUSI Ta30B, >XUIKOCTEU U
TBEPIBIX TEJI U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekys. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
[enbcus.

Mogens  uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETUYCCKOW TEOPHUH HACANbHOro raza. AOCOIIOTHAs TeMmIeparypa Kak Mepa
CpelIHEM KWHETHYECKOW SHEPruy TEIJIOBOrO JABMXKEHHS dYacTull rasa. [llkama
temmepatyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenaeneeBa—Knamneipona.
3akoH JlanpToHa. M30mponeccsl B U€aIbHOM ra3e C MOCTOSSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpejcTaBICHUE U3OIMPOIECCOB: M30TEPMA, H30X0pa,
nzobapa.



TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUI.

OnbiThl 0 AU PY3UH )KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBUS.

Mogens, WUTIOCTpUPYIOIasi IPUPOY JTABJICHUS ra3a Ha CTEHKH COCy/a.

OnbITel, WUTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA HJICAIBHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsvie pabomoi

OrnpeneneHne Macchl BO3JyXa B KJIAaCCHOM KOMHATe Ha OCHOBE WU3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTypPhl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKIY MapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounHamuxu

TepMmoauHnamuyeckass cuctemMa. BHyTpeHHsIsT SHeprusi TepMOJAMHAMHYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. KonuyecTBo TermioTel u pabora. BHyTpeHHss
SHEPrus  OAHOATOMHOTO  WJAEalbHOTO  rasza.  Buugel  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUA, U3TyueHue. Y AelbHas TEIUIOEMKOCTh BEIIECTBa.
KonudecTBo TEmIo0THI pu TEIIonepeaye.

[TonssiTue 006 ammabaTtHOM mporecce. I[lepBeIii 3aKOH TEPMOIWHAMUKHU.
[IpumeneHue mepBOro 3akoHa TEPMOAMHAMUKH K wu3ompolieccaM. ['paduueckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmoauHamMuk. HeoOpaTtuMoCTh IPOIIECCOB B IPUPO/IC.

TeruioBple  mammuHbl.  [IpyuHUOMOBI  JEUCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoGpa3oBanus HSHEpPrUM B TEIUIOBBIX MamnHax. KoadduimeHT mnone3Horo
nerictBus TerioBod MammHBL [lukn KapHo u ero xoad@uimeHT Mojae3HOoro
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMBI TETTIOIHEPTETUKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CTOpaHMsl, OBITOBOW XOJOAUIBHUK, KOHIUIITHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW 3HEpPruM Tejia MPU COBEPIICHHH PabOTHI: BBUIET
mpoOKku W3 OYTBUIKH TIOJ JEUCTBHEM CXXATOTO BO31yXa, HarpeBaHwe 3dupa B
JATYHHOU TpyOKe myTEéM TpeHUs (BUIACOAEMOHCTpAIus).

N3meHeHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tejla NpH TeIionepeaye.

OnpiIT 1mo ananabaTHOMY pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYILIHBIM
OTHHUBOM ).



Mogenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3Mmepenne yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHjeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEINIbHAS BIIAXKHOCTh BoO3ayxa. HacelmeHHbli nap. YaenpHas Temuiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JABJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUs CBOMCTB
kpuctaioB. JKuakune xpucramibsl. CoBpeMeHHblE Marepuanbl. [lnaBineHune u
KpUCTaIM3anus. Y nenpHas Terora miasieHus. Cyonumanms.

VYpaBHeHuUE TEMIOBOTO OanaHca.

TexHuueckue yCTpOMCTBA M TMPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUM MOJYYEHUS COBPEMEHHBIX MAaTEpPHUAJIOB, B
TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACBIIIEHHBIX APOB.

Kunenue npy noHM>XKEHHOM J1aBJICHUH.

Cnioco0bl U3MEPEHUS BIAXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHcTpanust KpUCTAJLIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne 0OTHOCUTEIBHOM BIAaXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoguHaMuKa

Tema 1. Inekmpocmamuka

OnekTpu3auust Tel. OJEKTpUYEeCKuid 3apsan. J(Ba BHIAa DIIEKTPUYECKUX
3apsiioB. IIpOBOJHMKM, OUANEKTPUKU U MOJYNPOBOAHUKH. 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsia.

B3anmopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblid 3JIEKTPpUYECKUH 3apsi.
Onektpuueckoe 1mone. Hampsok€HHOCTh — 3iekTpuyeckoro moss.  [IpuHnmn
CYHEPIIO3ULUH BJIECKTPUYECKUX IOJIeH. JIMHMM HaANpsyKEHHOCTH AIEKTPUYECKOTO
TIOJIAL.

PaGora cunm  anekrpocratuueckoro  mois.  [lotenmman.  PasHocTh
MOTEHIUAN0B. [IpOBONHUMKM © JUANEKTPUKA B DBJIEKTPOCTATUYECKOM IIOJIE.
JlvanekTpuyeckas MpOHUIIAEMOCTb.

OnextpoéMkocTb. KoHaeHcaTop. DIEKTPOEMKOCT IJIOCKOIO KOHJIEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHnueckne yYCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: 3JIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKAs 3alluTa, 3a3€MJICHUE AJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN alliapar, CTPYWUHBIN IPUHTEDP.



Jlemoncmpayuu

Y CTpONCTBO U MIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumonencTBre Had3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEJL.

[TpoBOIHUKH B 3EKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTa.

JIMANEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHJEHCAaTtopa OT IUION[aau
IJIACTHH, PACCTOSIHUS MEXAY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yuenuueckuii sxkcnepumenm, nabopamopHvie pabomsi

N3Mmepenne 3nekTpo€MKOCTH KOHIEHCATOPaA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuna toka. [locTOSsHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTka LEnu.

DJIEKTPUUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHUE BEUIECCTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCT
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIasl CHJIa U BHYTPEHHEE CONPOTHUBIEHUE HCTOYHHMKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAas  NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKMY. CobcTBeHHas 151 IIPUMECHAasI MIPOBOAUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYEeCKUid TOK B  pacTBOpax M  paciiiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIMTHYECKAS AUCCOLUAIUA. DIEKTPOJIU3.

DJNIeKTpUUECKU TOK B Ta3zaxX. CamMOCTOATENbHBIM M HECAaMOCTOATEIbHBIN
pazpsan. Momuus. [Ltazma.

TexHuueckue yCTpOMCTBA M MNPAKTHYECKOE MPHUMEHEHHUE: aMIIEPMETP,
BOJIBTMETP, pPEOCTaT, HWCTOYHHMKH TOKA, OJIEKTPOHATPEBATEIbHBIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIICHHS], BAKYYMHBIN THOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAIbBAHUKA.

Jlemoncmpayuu

N3Mmepenune CUitbl TOKa U HapsIKEHUS.

3aBUCUMOCTh COINPOTUBIEHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJIONIAY MONEPEYHOr0 CEYEHHS U MaTepHUala.

CmenanHoe COeJMHEHUE MTPOBOJHUKOB.



[Ipsimoe wu3MepeHHe HBIEKTpOABMKYIIEH cuibl. KopoTkoe 3amblkaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COITPOTUBIIEHUS METAJIJIIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsal U NPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yyeHnue cMenaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepeHre 3eKTpOABMKYIIEH CUJIbl MCTOYHUKA TOKAa U €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

Habmronenue anexrponusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce oCyliecTBIs€TCS C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUeckass BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: peuieHue CHCTEMbl YpAaBHEHM, JHHEWHas QyHKIuS,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIMH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUI OHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLINUN HA OCU KOOPANHAT, CJI0)KEHHE BEKTOPOB.

Buonoeusa: MexaHn4ecKoe BUKEHHE B >KMBOW npupoze, Auddysus, ocMoc,
TETIJIOOOMEH KHUBBIX OPraHU3MOB (BUABI TEIUIONEpPENaul, TEIJIOBOE PaBHOBECHUE),
JIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, JKUIAKOCTEH H
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJUTHYECKAs IUCCOLUALUS,
raJIbBaHUKA.

l'eoepaghus: BNaXXHOCTb BO3/lyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeodOpa3oBaHUE JBHKEHUH C HCIOJIB30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHKE, IOAIIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JAPYTHE), JBUTATENIb BHYTPEHHETO
CrOpaHusi, mapoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHJUIIMOHEDP, TEXHOJIOTUU
MOJIYYEHHsSI COBPEMEHHBIX MAaTEpHAIOB, B TOM YHUCJIE€ HAHOMATEPHAJIOB, M
HAHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIPHOOpPOB,

KCEPOKC, CTPYUHBIN IIPUHTED, AJIIEKTPOHATrPEBATEIIbHBIC puoOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAHUKA.
11 KUIIACC

Paznen 4. DiaekTpoauHaMuKa
Tema 3. Macnummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUSA
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[TocTtossHHble  MarHuThl.  B3auMonencTBHE  TMOCTOSIHHBIX ~ MAarHuTOB.
MarautHoe mnone. Bextop MarmutHOM uHHAaykuuu. [Ipunuun cynepno3unuu
MAarHATHBIX MoJed. JIMHMM MarHUTHOW MHAYKIMW. KapThHa JMHUN MarHuTHON
WHYKIWHU M0JI1 HOCTOSTHHBIX MATHUTOB.

MarautHoe TION€ TPOBOAHHMKA C TOKOM. KapTuHa IHMHUH WHIYKIUA
MAarHUTHOTO TOJISI JJIMHHOTO MPSAMOTO MPOBOAHUKA M 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HaIpaBJICHUE.

Cuna Jlopenua, €€ MOyJib U HaAIpaBJICHUE. [[BUKEHHE 3apsIKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM noiie. Pabota cuiel JlopeHnia.

SlBneHne JIIEKTPOMAarHUTHOM HWHAYKOUU. [loTOK BeEkTOpa MarHUTHOWU
WHJYKIUUA. OJEKTPOABMIKYIAS CHJIA HWHIAYKIUMUA. 3aKOH JJIEKTPOMArHUTHOU
uHaykuuu Dapanes.

BuxpeBoe nsnexkrpuueckoe Tmoje. IJIEKTPOABUKYIIAs CUJIa WHIYKIUUA B
MPOBOJAHUKE, JBHKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[Ipasuiio Jlenua.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIMU. OJICKTPOABWKYIIAsS CHJIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKHA C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckre yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHbBIE
MAarHMThl, JJIEKTPOMArHUTBI, D3JIEKTPOJBUrATENIb, YCKOPUTEIN SJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS 1I€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MATHUTHBIM MOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3aumonenicTBre ABYX NMPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTb 3JIEKTPOABIKYIIEH CUJIbI UHAYKIUU OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHnEe caMOMHIYKIMH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO OISl KaTYIIKH C TOKOM.

HccnenoBanne AeUCTBUS MOCTOSIHHOIO MarHUTAa HA PAMKY C TOKOM.

UccnenoBanue sSBICHUS 3EKTPOMArHUTHON MHIYKIIUU.



Paspnen S. KonedOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUNHbLE KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KojeOaHHS.
IMapmonunueckue konebanus. Ilepuon, yactora, ammiutyga u ¢asza KoneOaHUM.
IIpyXUHHBIN MasATHUK. MareMaTU4eCKU MasATHUK. YpPaBHEHHE TapMOHUYECKUX
koneOanuii. [IpeBpaiiieHrie YHEPrun MNPy rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHUS B
UJeaTbHOM KOJiIe0aTeTbHOM KOHTYpe. AHAJIOTHUS MEXAY MEXaHHUYECKUMH U
ANEKTpOMarHuTHeIMU  Konebanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'UM B UEaTLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaronux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

Ilepemennblii  TOK. CHUHYCOWIANBbHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO0 TOKa. AMIUIMTYJHOE U JICHCTBYIOIEE 3HAYCHUE CHJIBI TOKa M
HaIPSKEHUS.

Tpanchopmarop. IIpons3BoaACTBO, Mepeaadya U MOTPEOSICHUE AIEKTPUICCKON
SHEPIruM. DKOJOTMYECKUE PUCKU TPU MPOU3BOJICTBE 3JIEKTpodHepruu. Kynbrypa
UCITIOJIb30BAHUS AJICKTPOIHEPTUU B TTIOBCETHEBHOM JKU3HH.

TexHudeckne ycTpoWcTBa W TPAKTHUYECKOE MPUMEHEHHUE: DIESKTPUYCCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KosieOaTeabHOM CUCTEMBI (MPY>KUHHBINA WM
MaTeMaTU4YE€CKU MasiTHUK).

HaGmronenue 3aTyxaronux KojaeoaHui.

HccnenoBanne CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6monenue peonanca.

CB0OOHBIEC JIEKTPOMATHUTHBIC KOJICOAHMSI.

OcumuiorpaMMsbl (3aBUCUMOCTH CHJIbI TOKA W HaNpsHKEHUSI OT BPEMEHU) s
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEePEIayu.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne 3aBUCUMOCTU TEPUOIa MabIX KoleOaHWil Tpy3a Ha HUTH OT
JUTMHBI HUTH W MaccChl Tpy3a.

UccnenoBanne mnepeMEeHHOr0 TOKa B LEMM W3  TOCIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKUA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHble 80JIHbL

Mexannyeckue BOJIHBI, yClOBUsS pacnpocTpaHenus. Ilepuon. CxopocThb
pacripocTpaHeHusi W JyiMHa BoJiHbL. [lomepeuyHble W MOPOJOJIbHBIE BOJIHBI.
Nutepdepentus u qudpakius MEXaHUUECKUX BOJIH.
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3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IYYEHHUS SJICKTPOMATrHUTHBIX BOJIH.
B3aumnas opuenrauus Bekropos E, B, V B anexkrpomarautHoii BonHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKECHHE, MPEOMJICHUE, MOoJIspu3anus, Iudpaxuus,
unrepdepennusi. CKOpoCTh MEKTPOMATHUTHBIX BOJIH.

[IIxkana 31M€KTPOMarHUTHBIX BOJH. [[puMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHIMIIBI pagUOCBA3U U TeleBUACHUs. Panuonokanus.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuueckue yCTpONCTBA M MNPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JIWArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

O6pazoBaHue U pacpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmonenne orpakeHus ¥ MpesioMIICHUST MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeniinu u 1ugpakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTATYIOW U
4acTOTOM KoJieOaHuH.

HccnenoBaHnne  CBOWMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpaKEHHUE,
pesIoMIICHHE, MOJIsIpU3alus, AU paxius, HHTepdepeHus.

Tema 3. Onmuxa

I'eomeTrpuueckas onruka. IIpsgmonvHElHOE pacnpoCTpaHEHHE CBETa B
ogHopoaHOuU cpene. JIyu ceera. TouedHbI HCTOYHHK CBETA.

Otpaxxenue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTpoenue n3o00paxkeHU B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOTIOTHBIN MOKa3aTENb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbld yrojl MOJHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceta. ClHoxKHBIN cocTaB Oenoro ceera. L[Ber.

Cobuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
paccTosHHE W ONTHYecKas cuia TOHKOW JuH3bI. [locTpoeHume wm300pakeHuil B
coOuparonmx U paccenBaronux jauH3zax. Gopmyna TOHKOW JHH3BL. YBETUYCHHE,
JTaBaeMoOe€ JIMH30MH.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuaTepdepenuuss cBera. KorepeHTHblE HCTOUYHHKHU.
VYcnoBuss HaOmMOIEHUST MAKCUMyMOB U MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.
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HNudpakmus cBera. JudpakuronHas pemeérka. YciaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMYMOB TP MaJCHUM MOHOXPOMATHMYECKOrO0 CBETa Ha
IU(GPaKUUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue yCTpONCTBA M IPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
onTHKa, Tu(dpakmoHHas peméTka, MoJIpousl.

Jlemoncmpayuu

[IpsamMonHEWHOE pAacIpPOCTPAHEHHUE, OTPAXKEHHUE M MPEIOMIICHHUE CBETA.
OnTuueckue npuOopsbI.

[TonHoe BHYyTpeHHEE OTpakeHre. Mojiesb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paXKeHUH B JIMH3AX.

Mojenu MUKpOCKOTIa, TEIECKOTA.

HaGmonenune natepdepeHum crera.

HaGmonenune nudpakunu ceera.

HaGmonenne nucnepcuu ceera.

[Tonydyenue cekTpa ¢ TOMOUIBIO TPU3MBI.

[TonyueHnue criekTpa ¢ MOMOIILIO0 TUPPAKIIMOHHON PEIIETKH.

HabGmonenue nmonsipusaiuu cBera.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue nmokazaress NpeJoMIEeHUS CTEKIA.

HccnenoBanuie cBOMCTB N300pakeHUM B JIMH3AX.

HaGmonenue nucnepcuu cBera.

Paznen 6. OcHOBBI cTIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHuubl  NPUMEHUMOCTH  KJIACCUYECKOM  MeXaHuku.  llocTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOIYJISl CKOPOCTH
CBETa B BaKyyMe, IPUHLIHI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalICHUE
TUTVHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKOW YACTHUIIBIL.

CBs13b Macchl C SHEPrUel U UMITYJILCOM PEITUBUCTCKOW YaCTULIBI. DHEPrus
MTOKOSI.

Pazgea 7. KBantoBas pusuka

Tema 1. Dnemenmot K6AHM OGO ORMUKU

®otonsl. ®opmyna [lnanka cBs3u sHEeprun HOTOHA C €TO0 YaCTOTOW. DHEPTHUs
U UMITYJIbC (DOTOHA.

Otkpeite u uccienoBanue porodddexra. Onbiter A. I'. CToneToBa. 3aK0oHBI
dororddexra. YpaBuenue DitHmrerina amsa dotodddexra. «KpacHas rpaHuUmay
dboTorddekra.

Hasnenue ceeta. Onwitel 1. H. JleGenera.

XHUMUYECKOE NEUCTBUE CBETA.
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TexHuyeckre yCTpoicTBA W MPAKTUYECKOE IpPUMEHEHHUE: (POTOIEMEHT,
doTogaTuuk, coHEeUHas 6arapes, CBETOAUO/.

Jlemoncmpayuu

®oT03p(HEeKT Ha YCTAaHOBKE C LIMHKOBOMW IMJIACTUHOM.

UccnenoBanue 3akoHOB BHelHEro ¢hoTodddexra.

Cseronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio o -4acTHII.
IInanerapnas Mmogmenb aroma. lloctymarel bopa. M3nydenue u mnorsoiieHue
(GOTOHOB mNpHU Mepexojie aToMa C OJHOrO0 YPOBHSI 3HEPruM Ha Jpyroil. Bumuel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOAOPO/IA.

BonHoBsie cBolicTBa yactull. Bonubl ne bpoitnst. KopryckylisipHO-BOTHOBOM
yau3M.

CrnoHTaHHOE U BBIHYXJECHHOE U3JIyUYEHHUE.

TexHuueckue yCTpOWCTBA M NPAKTHYECKOE MNPUMEHEHHUE: CHEKTPaIbHbIN
aHanu3 (CIeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.

Llemoncmpayuu

Mogpens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUEHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HaGmronenue nuHevaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbITel  Pesdepdopma mo  ompeneneHWio  cocTaBa
paanoakTuBHOrO u3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue pairoakTUBHOCTH HA KMBBIE OPTraHU3MBI.

OtkpeiTHEe TpoTOHA W HeuTpoHa. Hykmonnas mopens siapa ['eitzenGepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjapa. M30Tomnsl.

Anbda-pacman. DIEKTPOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3Jy4yeHue. 3aKOH paJuoakTUBHOTO paclaja.

DHeprusi CBSI3M HYKJIOHOB B sifipe. SlaepHbie cuibl. Jlepekt macchl sipa.

SnepHble peakunn. Jlenenue u cuHTE3 SEP.

Anepubiii peaktop. TepmosiaepHblii cuHTe3. [IpoOiieMbl M TEPCHEKTHBBI
SIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI SIACPHOM SHEPTrEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoabl HAOJIIOACHUSL U PETUCTPAIIUU AIIEMEHTAPHBIX YaCTHII.

dyHIaMeHTadbHbIe B3auMoJeicTBUS. EAMHCTBO (hr3nyecKoil KapTUHBI MUpa.
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TexHuyeckue yCcTpoMCTBa U IMPAKTUYECKOE NPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK HOHU3UPYIOLINUX YACTHII.

Vuenuueckuii skcnepumenm, nabopamophsie pabomoi

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Paszgen 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3IUKH

DTtanbl pa3BUTHS acCTpoHOMUU. [IpuKiIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, WX BUAUMOE
JBH>KECHUE.

CosniHeuHas cucTeMa.

Connue. ConHeuHass akTUBHOCTb. McTounuk sHepruu CosiHIA W 3BE3.
3BE3bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IMOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIaBHOM MOCJIEN0BATEIbHOCTU. BHYTpeHHee CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Tyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. PaguoraiakTuky U KBazapbl. YEpHbBIE ABIPHI B sSApax
rajgaKkTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66ia. Paz0eranue ramakTuk.
Teopust bosibiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabnrooenus

HaGmronenus HEeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM KOMITBIOTEPHBIX
NPWIOKEHUH I ONpeeNieHUs MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311sl CEeBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckomn Jlynsl, mianet, Mneunoro [TyTu.

IoBTOpEeHHE

Ponsr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAJILHON M ATUYECKOU chepax JAesSTEILHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOW HAyYHOUH KapTHHE MHpPA, POJib PU3NUECKON TEOPHUH
B (OpPMHpPOBAHWU TPEACTABICHUNU O (HU3NYECKON KapTHHE MHpa, MECTO
dusnueckor KapTUHBI MHpa B OOIIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJIECHUIN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

Nsydenne kypca ¢uzuku 0a30Boro ypoBHs B 11 kimacce OoCyIIECTBIISIETCS C
YYETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOIOTHUH.
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Meorcnpeomemnvle nonsmusi, CBI3aHHBIE C MU3YYEHHEM METOAOB HAay4YHOIO
MO3HAHUsA: SIBJICHUE, HAay4HbId (akT, runores3a, (hU3MUEcCKas BEIMYMHA, 3aKOH,
Teopus, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pemieHHE CUCTEMBl YPaBHEHHWM, TPUTOHOMETPUYECKHUE
(YHKUIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPBl M MX NPOCKUMHU HAa OCH KOOPAHMHAT, CIO0KEHUE BEKTOPOB,
MPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIMM, NpU3HAKU MOJ00MSI TPEYroJbHUKOB,
ompeiesieHne TIONaau TIOCKUX GUryp u oobEmMa Ted.

buonozus: »nexkTpuyeckue SBICHUA B JKUBOM MpHUpPOAE, KojeOaTellbHble
IBW)KCHUS B )KMBOM IPUPOJE, ONTUYECKUE SIBICHUS B )KUBOU IPUPOJE, AEHUCTBUE
paauanyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAINIMYECKAsI CTPYKTYpa TBEPABIX
TEJN, MEXaHM3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOM pEIETKH, CIEKTPaIbHBIM
aHaJIn3.

l'eoepaghus:  marHuTHbIE TIONMIOCA 3€MIIM, 3aJIeKM MArHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHHI.

Texnonozcus: JTWHUAM DIIEKTPOIIEpENad, TEHEepaTop MEPEMEHHOTO TOKa,
AIEKTPOJBUTATENb, WHAYKIIMOHHAS II€Yb, paaap, pPaAHONPUEMHHK, TEIEBU30P,
anteHHa, teiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs OINTHKA,
coJiHeuyHas OaTapesi.
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INIAHUPYEMBIE PE3VJBbBTATHBI OCBOEHHUS IPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUSA
OcBoenne yuebHoro mnpeaMera «Ddusnuka» Ha ypoBHE CpeaHEro O0OIIero
oOpazoBaHus (0a30BbI YPOBEHb) JOKHO OOECIEUUTH JOCTHKEHUE CIEAYIONTUX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.
JIMUHOCTHBIE PE3YJIBTATHBI
JIn4HOCTHBIC PE3ybTaThl OCBOCHUS yueOHOro npeamera «Dusnukay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIESTEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEILHOU I€SATEIHOCTH, B TOM YHCJIE B YACTH:
1) rpa:xIaHCKOTO BOCIIMTAHUS:
c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;
NPUHATAE  TPAJUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPaTUUYECKUX 1IEHHOCTEH;
FOTOBHOCTh BECTHM COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
o0IIecTBa, y4aCTBOBATh B CAaMOYIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;
YMEHHUE B3aUMOJIECTBOBATh C COLUUAIIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;
TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;
2) NAaTPUOTHYECKOTO BOCTIMTAHUS
c(hopMHUPOBAaHHOCTH POCCUUCKOM TrPaXIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;
LIEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKCHHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBUKU U TEXHUKH;
3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO IMTOBEICHNUS;
CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTHA YYEHOTO;
OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OyAyIIEro;
4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:
3CTETUYECKOE OTHOLIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MPUCYIIETO (PU3NUYECKOU HAYKE;
5) Tpy10BOr0 BOCIIUTAHUSI:
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HMHTEpEC K pa3MuHbIM cdepaM MpoPecCUOHATBLHONU NEATeNbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTU
(bU3UKHM HA TPOTSKEHUU BCEU JKU3HU;

6) 3K0J10rH4eCKOro BOCIUTAHUS:

c(hOpPMUPOBAHHOCTh AKOJOTHYECKON KYJIBTYphl, OCO3HAHHUE TJIO0ATHLHOIO
XapakTepa AKOJOTUUECKUX MPoOeM;

IUIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOIIEN CPELE HA OCHOBE
3HAHMU LEJIeH YCTOWYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

pacliMpeHue OmbITa ACATEIBHOCTH HKOJOTMYECKOW HampaBIIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHUE I1IEHHOCTH HAy4YHOM JEATEeNIbHOCTH, TOTOBHOCTH B MPOIIECCE
u3ydeHuss  (U3MKA  OCYIIECTBIATh  IMPOCKTHYHO UM HUCCIEIOBATEIBCKYIO
NEATENbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS
ba3oBble jornueckue AecTBUA:

CaMOCTOATENILHO  (OpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEJU JEATEIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUHU HX
JOCTHKEHUS;

BBISIBIIATH  3aKOHOMEPHOCTHM W MPOTHUBOPEYMS] B  paccMaTPUBAEMbIX
(U3UYIECKUX SIBIICHUSX;

pa3pabaTbiBaTh IUTAH PEIICHUS TPOOJIEMBbI C y4€TOM aHajdu3a MMEIOUTUXCS
MaTepUaJbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJIIM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;

KOOPIAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX  PEaJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pPa3BUBATH KPEATUBHOE MBIILJICHUE MPH PEIICHUH KU3HEHHBIX TPOOJIEM.

ba3oBble ucciaenoBaTe/bCKue AeiiCTBUS:

BJIaJICTh HAYYHOW TEPMHUHOJOTHEHN, KIFOYEBBIMM MOHATUSIMU W METOJAMU
buznuecKon HAYKH;

BJIAJIETh HABBIKAMHU Y4EOHO-HCCIIEIOBATEILCKON U MPOEKTHOM JEATEIbHOCTU
B 00nactu (pu3uKu, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY MOUCKY
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METOJIOB pEIIeHUs 3a]ad (U3HYECKOTO COJEpKaHMs, MPUMEHEHHIO Pa3IMYHbIX
METO/I0B [TO3HAHUS;

BJaJ€Th BHUJAMU JACSATEIBHOCTH IO IMOJYYEHHIO HOBOIO 3HAHMS, €ro
UHTEpIpETallii, NpeoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX Y4e€OHBIX
CUTYallUAX, B TOM YHCJIE IPU CO3/ITaHUN YYE€OHBIX MPOECKTOB B 00JACTH (PUBHKHU;

BBISIBIIATH MPUYUHHO-CJICACTBEHHBIE CBSI3M W  aKTyallM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ pEIICHHs, HaXOIUTh apryMEHThl ISl J10Ka3aTelbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBATH TIOJIYYEHHbIE B XOJE pEIICHHUsS 3aJadd  Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OpMyIUpoOBaTh COOCTBEHHBbIE 3aJadyd B 0Opa3zoBaTeIbHOU
NESATeNIbHOCTH, B TOM YHUCJIE IPU U3YYEHUU (PUBUKY;

JIaBaTh OLICHKY HOBBIM CUTYyallUsSM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3UMKE B TNPAKTHUYECKYIO 00JacTh
KU3ZHEEATEIHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC U/, MTPEJjIaraTh OPUTHHAIBHBIC TIOIXOAbI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOLIME aTbTePHATUBHbBIC PEIICHHUS.
PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMM TOJyuYeHUs HWH(opManuu (U3HUECKOro COAEep>KaHus U3
UCTOYHUKOB PA3HBIX THUIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IIOWCK, AHAJIN3,
CUCTEMATH3alMI0 W MHTEpIpeTaluio HHGOPMAIMU Pa3TUYHBIX BHUJIOB U (HopMm
IpEACTaBIECHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAINK;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3allMOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN AProOHOMHUKH, TEXHUKH O€30IMacCHOCTH,
TUTUEHBI, PECypcOCOEpeKeHHs, TPABOBBIX W  ATUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

co3daBaTh TEKCThI (PU3MYECKOTO COMEpXKaHUS B PA3IMYHBIX (QopMmarax ¢
y4€TOM Ha3zHa4YeHUsS WH(OpPMAIUU U 1IEJIEBON ayJUTOPUHU, BBIOUPAs ONTUMATHHYTO
dbopMy mpeicTaBIeHUS U BU3yalln3alUu.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHSA:

OCYIICCTBIISITh OOIIEHWE Ha Ypokax (U3MKH W BO BHE-YPOUHOU
NEeATEeNbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CHUTyallud ¥ CMATYATh
KOH(DITUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHHEM
SI3bIKOBBIX CPEJICTB;
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MIOHUMAaTh W MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAIbHOU
paboThI;

BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJE€HA KOJJIEKTUBA;

NpPUHUMATh LEJIM  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJAMHUPOBATh JEUCTBUA II0 €€ JOCTUIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAa4E€CTBO CBOEr0 BKJIaJa M KaXKAOTNO yYaCTHMKA KOMAaHIbI B
oOIIMiA pe3yabTatT 1Mo pa3pab0TaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIIEHHWBATh HWJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTHY;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TOBEJCHUE B Pa3IMUYHBIX
CUTYAIUsX, TPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.
PeryasiTuBHbIE YyHUBepPCAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJTbHO OCYIIECTBIIATh MO3HABATEIBHYIO JICSITEIHHOCTh B 00JIACTH
GU3UKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
COOCTBEHHBIC 3a]1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PACUYETHBIX U KauE€CTBEHHBIX
3aJ1ay, TUIaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM MMEIOUTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIMIOUYTCHHI;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0d
OTBETCTBEHHOCTbD 32 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO J3PYAUIIMA B 00JacTh
(bM3UKH, TOCTOSTHHO TTOBHIIIIATh CBOM 00Pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHD.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh ~ HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHUM;

UCTIOJIb30BaTh MPHUEMBI peIIeKCHH I OIIEHKH CUTYalllud, BHIOOpa BEPHOTO
peLIeHUS;

YMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;
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MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
NeATEeNbHOCTH;

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaToOB
NeATEeNbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mporiecce nocTmkeHUs JIMUYHOCTHBIX PE3YJILTATOB OCBOCHMS MPOTPAMMBbI
nmo ¢u3uKe IS YPOBHA CpPEIHEro oO0Imero oOpa3oBaHUS Yy OOYyYarOIIUXCS
COBEPIIIECHCTBYETCS AMOIMOHATLHBIN WHTEJUICKT, peANoJIararonni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATBHOE
COCTOSIHUE, BUJIETh HAIIPaBJIECHUs Pa3BUTUS COOCTBEHHOW SMOILIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOPETYJIMPOBAHUs, BKJIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTpPEHHEW MOTHUBAIIMU, BKIIOYAIOIIEH CTPEMJICHHE K JIOCTHKEHUIO 1ETU U
yCcrexy, ONTUMHU3M, HHUIMATHBHOCTh, YMEHHE JCHCTBOBATh MCXOMAS M3 CBOUX
BO3MOXXHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATIBHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TPU OCYUIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOUYAIOIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, POSBISATH HHTEPEC U pa3peniaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenmss B 10 kJjacce NpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POJb U MeCTO (PU3MKH B (HOPMUPOBAHHUH
COBPEMEHHOM HAyYHOM KApTUHBI MHUpPAa, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B PAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKUX MOJENCH:
MaTepHalibHasi TOYKa, MHEPIMAIbHAs CHCTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIO,
WJICAIBHBIN Ta3, MOJACIHU CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUUECKUH 3apsij] MPU pelieHn: PU3NIECKUX 3374,

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETUYECKON TEOpHUH CTPOCHHMS BEIeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TAJCHHUE Tel, JBUKEHHE [0 OKPYKHOCTH, HWHEpUHS,
B3auMojieicTBue Tel, AuQy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
U TBEPJIBIX TeJI, ”3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKACHUU), TEIIIOBOE
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paBHOBECHUE, WCIApEHHE, KOHACHCAIMS, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIECHUE,
BIIYKHOCTh BO3/lyXa, OBBIIICHUE JTABJICHUS T'a3a MPU €r0 HATPEBAHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B  H30IpoIleccax,
ANIEKTpU3AIUs TeJl, B3auMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXAHUYECKOE [BHKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAMHATa, NyTh, MEPEMENICHHE, CKOPOCThb, YCKOPEHHME, Macca Tela, CHIa,
HMMITYJIbC T€Jla, KUHETUYECKasl HPHEPrus, MOTCHIMaIbHas YHEPTUsi, MEeXaHU4YeCcKasl
paboTa, MexXaHWYeCKass MOIINHOCTh;, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI MCHOJB3YEMBIX BEJIMYMH, MX OO0O3HAYEHUS W CIAUHUIBI,
HaxoJIUTh (POPMYJIbI, CBS3BIBAIOIINE NAHHYIO (PU3UYECKYIO BEIIMUYHUHY C JAPYTUMU
BEJIMYMHAMY;

OMHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJ U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KUHETUYECKasi SHEPTUsl XaO0TUUECKOTO JBUIXKEHUSI MOJIEKYJI, CPeIHEKBaApaTUIHAs
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPCHHSS HHEprus, paboTa rasa,
KOO PUIIMEHT TIOJIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENS;, TPU ONMUCAHUM
NPaBUIBHO TPAaKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEeMBIX BEJIHWYMH, UX
0003Ha4YeHUs] W CIUHMIIBI, HAXOAUTh (OPMYIJBI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMU BEJTUUYNHAM;

OMUCHIBATh U3YUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUs (IIPOLECCHI), UCTIONB3Ys (PU3MUYecKre BETUYMHBI: IJIEKTPUUECKUM 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
OpU OINKCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUH CMBICT HCHOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHHUS W EJUHUIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIMYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCIONB3Yys (pusndeckue
3aKOHBI W MIPUHIMIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
OPUHIUIT CYNEPIO3UIMU CWUJI, MPUHILMI PABHONPABUS WHEPUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIiepaTypoi, MEepPBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyioHa, mpw 3TOM pasinyaTh CIIOBECHYIO
(GbOpMyIHpPOBKY 3aKOHA, €T0 MATEMAaTHUYECKOE BBIPAKEHUE W YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIGBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOT0 HCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU;

BBINIOJIHSITh JKCIIEPUMEHTBHl MO HCCIEIOBAHUIO (PU3UYECKUX SIBICHUU W
MPOILIECCOB C HCIMOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM

21



dbopmynupoBaTh mOpoOJeMy/3agady W TUNOTE3Yy Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEJI0KEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMNBIT H
bopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHbIC U3MEPEHUSI PUBHUECKUX BEIUYUH, TPU
ATOM BBIOMpPATH ONTUMAJLHBIM CIOCOO M3MEPEHHS M MCIOJIb30BaTh N3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCIEJOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIWYMHAMH  C
HCIIOJIb30BaHUEM TPSMBIX HM3MEPEHHM, MPU ATOM KOHCTPYUPOBATH YCTaHOBKY,
(dbuKCUpOBaTh PE3ybTAaThl TMOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEIUYUH B
BUJIe TaOIUIl U rpadUKOB, J€JIaTh BBIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHMUS;

co0Jiro1aTh MpaBwia 0€30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICIOBAHUN B
paMkKax ydeOHOTro DKCIEpUMEHTa, Yy4eOHO-HUCCIETOBATEIbCKON W MPOEKTHOU
JEATeIbHOCTU C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemate pacu€THbIE 3a7a4d C SBHO 33J]aHHOW (DU3UYECKOW MOJIEIIbIO,
UCTIONB3Ys (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4H
BLIOMPATh (U3UYECKYIO MOJECNb, BBIICIATh (GU3UUYCCKUE BEIUYUHBI U (OPMYIIHI,
HEeoOXoAuMbIe NIt €€ pelleHus, MPOBOAUTh PAacU€Thl U OIEHWBATh PEaTbHOCTH
MOJIYYEHHOTO 3HAYCHUST (PU3NUECKON BETUYUHBI;

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY pacCyXIEHUW C OMOpOl Ha HM3Yy4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue siBICHMUS;

UCIIONIb30BaTh ~ MPU  PEIIeHWH  y4yeOHBIX  3a7a4y  COBpPEMEHHbBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsi TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpECTaBJICHUs Y4eOHOW W HAyYHO-TIOMYJSIpHONW MH(pOpPMAIUH, TTOTYyUYEHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIHIO;

MPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOIECCOB OKPYXKAIOUIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3WKE B MOBCETHEBHOUN >KU3HH
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH
YCTPONCTBAMHU, NIl COXPAHEHUS 370POBBS M COOIIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

paboTaTh B TpyNIie C BBHIMOJHEHUEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBaTh palOTy TPYNIbl, PalUMOHAIBHO pACHpPEneNiaTh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITEILHOCTh B HECTAHIAPTHBIX CUTYaAllUsIX, aJI€KBaTHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YUACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.

K koniy oOyuenuss B 11 kjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPa’KaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:
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JEMOHCTPUPOBATh HAa MPHUMEPAX POJib U MeCTO (pu3uku B (HOPMUPOBAHHUH
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B PAa3BUTUU COBPEMECHHOW TEXHUKU U
TEXHOJIOTUM, B IIPAKTUYCCKON AEATEIBHOCTU JIIOACH, LIEJOCTHOCTh U E€OUHCTBO
(u3nUecKOi KapTUHBI MUPA;

YUUTBIBATh TpaHUIbl MPUMEHEHHS HW3YYEHHBIX (PU3NUYECKUX MOJENei:
TOYECYHBIN IEKTPUUECKUN 3apsl, JIyd CBETA, TOYCYHBI UCTOYHUK CBETA, sACpHas
MOJIe]Ib aTOMa, HYKJIOHHAs MOJENb aTOMHOIO siapa MpU peuleHUuH (PU3NYECKUX
3a7ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (PMBHMKU: DJIEKTPUUYECKas MPOBOJUMOCTD,
TEILUIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, DJJEKTPOMAarHWTHAasT WHAYKIMSA, JEUCTBUE MArHUTHOTO TOJA Ha
OPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsif, JJIEKTPOMArHUTHbIE KoJieOaHUs U
BOJIHBI, IPSMOJIMHEMHOE pACIPOCTPAHEHUE CBETa, OTPAKECHHUE, IPEIIOMIICHUE,
uHTepdepenuus, Audpakuuds W MOJSpU3ALMsS  CBETa, JUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (horodddekT), CBETOBOE IaBlieHUE, BOZHUKHOBECHHE
JIMHEMYaTOro CIIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas W MCKYCCTBEHHas

PaaAnOaKTUBHOCTD,
OIIUCBIBATb H3YYCHHBIC CBOMCTBA BCIICCTBA (BHGKTpI/ILIGCKI/IG, Mar"HuTHBIC,
OIITHUYCCKHUC, QJICKTPHUUICCKYIO IMpOBOINMOCTD Pa3INYHbIX CpCI[) )41

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHONB3YysAd (U3MUYECKUE BEIUYUHBI:
JJIEKTPUYECKUIN 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOe
CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYINAs cuiia, padoTa ToOKa,
UHIYKLOHAST MarHATHOrO Tmosis, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KATYIIKW, DHEPrus SJIEKTPUYECKOTO M MArHUTHOTO IIOJIEM, IEPUOJ M 4YacToTa
KoneOaHuii B KoJeOaTEJbHOM KOHTYpE, 3apsii M Cuja TOKa B IpoIlecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYCHOE paCCTOSHHE W
ONTHUYECKAs] CHUJia JIMH3BI, MPU OMHCAHWM TPABUIBHO TPAKTOBATH (HU3HMUECKUUN
CMBICIT HCIOJNB3YEMBIX BEIUYMH, HMX OOO3HAYCHHs] W CAMHUIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JIPYTUMU
BECJINYUHAMU,

OMNHKChIBATh H3YYCHHBIC KBAHTOBBIC SBJICHUS M IIPOLECCCHI, HCIHOJIb3Ys
¢dusznyueckre BENMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIrusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPrUsl CBA3U
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DUIUYECKUN CMBICI
WCIIOJIb3YeMbIX BEIIMYMH, WX OOO3HAYEHUS W €JIMHUIIBI, yKa3blBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (U3WYECKYI0 BEIWYUHY C JAPYTMMH BEITUYMHAMH,
BBIYUCIISITh 3HaUeHUE (PU3NYECKOU BEJIMYHHBI,

aHAJTM3UPOBATH (PU3MYECKHE MPOLECCHl U ABJICHUS, UCIONb3Yys (Puznueckue
3aKOHBI M MIPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOIO U MAPAJLICIIBHOTO
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COCIMHEHUsI NPOBOAHUKOB, 3aKOH J[oyma—JleHla, 3aKOH BIEKTPOMArHUTHOM
WHIYKIWH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI NPEJIOMJICHUSI CBETA, ypaBHEHUE ODUHIUTEWHa ans Gororddekra,
3aKOH COXPAHEHUSI SHEPruH, 3aKOH COXPAHEHUs HMMITYJIbCa, 3aKOH COXpPaHEHHsS
ANIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsT MAacCOBOTO uucia, moctyinaTtel bopa,
3aKOH PaJMOaKTHUBHOIO pacmajia, Mpu 3TOM pa3indaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaKEHUE U YyCJIOBUS (TpaHUIlbl, OO0JIACTH)
MIPUMEHUMOCTH;

OTIPENIeNIATh HAMPaBICHUE BEKTOpa MHAYKIIMM MAarHUTHOTO MOJIsl IPOBOIHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHa;

CTPOUTh M OMHUCHIBATH H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3€pPKaJIOM,
TOHKOMW JIMH30M;

BBITIOJIHSITh OKCIIEPUMEHTBI TIO HCCIEIOBaHUIO (U3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX H3MEPECHHM: TPH ITOM
dbopmynupoBath mpoOJeMy/3agady U TUMNOTE3y Yy4eOHOTro DIKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEJIOKEHHOTO OO0OpYAOBaHUS, MPOBOJUTH OIBIT H
dbopMyIHpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEITUYHH, NMPU
ATOM BBIOMPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh WU3BECTHHIC
METObI OLIEHKU NOTPELIHOCTEN U3MEPEHNUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHM: TpPU HSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pPE3yNIbTATHI MOJYYEHHON 3aBHCHUMOCTH (PU3HUECKUX BEIMYMH B BHJIE TAOJIUI] U
rpaduKoB, AeaTh BEIBOBI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

coOmroaTh npaBuiia 0€30MacHOTO TPy/Aa MpH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M TPOEKTHOU
JESTEIHHOCTU C WCIOIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1ab0OPaTOpPHOTrO
000py10BaHMS;

pemars pacuy€THbIE 3a7a4dl C SBHO 3aJlaHHOW (HU3UYECKOW MOJICIIbIO,
UCIIOJIb3YS (PM3UYECKUE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BBIOWpATh (DU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIHI,
HEOoOXomUMbIe NIl €€ PEIICHUs, MPOBOAUTH PacyEThl M OIEHUBATH PEaTbHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3HUECKON BEITUYUHBI,

peuaTh KaYeCTBEHHbBIE 3a/1au: BBICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUUBYIO
LETIOYKY PACCYKJICHUM C OMOpOM Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uUecKre SIBICHUS;

UCIIOJIB30BaTh ~ NPU  PEIIEHMH  y4eOHbIX  3aJad  COBPEMEHHbIC
WH()OPMAITMOHHBIE TEXHOJOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
U MpeJCTaBlICHUs] yUeOHOW U HAYyYHO-TIOMYJISIpHOW MHGOPMAIKU, MOJTYYSHHOU U3
Pa3JIMYHBIX KICTOYHUKOB, KPUTHUYECKH aHAIM3UPOBAThH MOIYyYaeMyl0 HH(OPMAIIHIO;
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OOBSICHATh TPHUHLMIBI JCHCTBUS MaIlUH, OPUOOPOB U TEXHHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX OE30MaCHOTO HCIOIb30BAHHS B MMOBCEIHEBHOMN
KHU3HU;

MPUBOAUTH MPUMEPHI BKJIaJ]a POCCUNCKUX U 3apYOCIKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCTIOJIh30BaTh TECOPETHUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KH3HU
Uit o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIeHUH ¢ TPUOOpPaMH U TEXHUUYECKUMHU
yCTPOWCTBAMU, JUISI COXPAHEHHS 3[JOPOBBSI U COOIIOJICHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEU CPELE;

paboTath B TpymHIe C BBHIMOJIHEHHEM pPAa3IMYHBIX COIUANBHBIX pPOJeH,
IUIAHUPOBaTh PAabOTy TPYMIbI, PalMOHATBHO pacHpeAessiaTh OOS3aHHOCTH W
TUTAHUPOBAThH JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHUBATH
BKJIa/I K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBaeMOi mpoOIeMBbl.
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TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBO 4acos

Ne n/m HanmMeHoBaHuUe pa3ieioB U TeM JyekTpoHHbIe (LM (POBHIE)
NMPOrpaMMbI Bcero KonTposbHbie JlaGopaTopHbie o0pa3oBaTeibHbIE PECYPCHI
padoThI padoThI
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
11 ®dusnka U METOABI HAYYHOTO 2 Bbubmoreka LJOK
' MO3HAHUS https://m.edso0.ru/7f41bf72
Wroro no pazaeny 2
Paznen 2. MEXAHUKA
bubmmoreka IJOK
21 Kusemarnra ° https://m.edso0.ru/7f41bf72
bu6mmoreka IJOK
2.2 Aunammia ! https://m.edsoo.ru/7f41bf72
bub6mmoreka IJOK
2.3 3aKOHBI COXpAaHEHHUS B MEXaHUKE 6 1 1 https://m.eds00.ru/7fA1bf72
Hroro no pazaeiny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KHHETHIECKON 9 1 bubmmoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
3.2 OCHOBBI TEPMOAMHAMHUKH 10 1 https://m. eds0o.ru/7f41bf72
33 ArperaTHbIe COCTOSHHS BEIIECTBA. 5 bubmmoreka [IOK
' da30BbIE MEPEX OB https://m.edsoo.ru/7f41bf72
Uroro no pazneny 24
Paznen 4. 9JIEKTPOJANHAMUKA
Bbubnuoreka IJOK
4.1 DIICKTPOCTATHIA 10 . https://m.edsoo.ru/7f41bf72
47 ITocTOAHHBIN 3AEKTPUUECKUN TOK. 13 1 bubmmoreka [JOK
' TOKH B pa3IM4HBIX Cpeaax https://m.edso0.ru/7f41bf72
Wroro mo pazneny 23
IMpomexyToUyHas aTTecTanus 1
OBLIEE KOJIMYECTBO YACOB I10 68 3 3
ITPO'PAMME
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11 KJIACC

HaumeHoBaHuUe pa3feioB U TeM

KoanuecTBO 4acos

Ne n/m DOrDAMME JJIeKTpOoHHBbIe (U poBbIe)
porp Bcero KonTponabnbie JlaGopaTtopHbiepa 06PA30BATENBHBIE PECYPCh
padoThI 00THI
Pazaen 1. JIEKTPOAUHAMUKA
11 MaruauTtHoe nose. DIeKTpoMarHuTHas 11 1 3 Bbubmmoreka LJOK
' WHTYKITHSI https://m.edso0.ru/7f41c97c
Uroro no pazaeny 11
Paznen 2. KOJIEBAHUWS U BOJIHbBI
21 MexaHHU4eCKHE U 2JIEKTPOMAarHUTHBIE 9 1 bubmmoreka [JOK
' KosebaHus https.//m.edsoo.ru/7f41c97c
29 MexaHHU4eCKHE U 2JIEKTPOMAarHUTHBIE 7 1 bubmorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
2.3 Ontuka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszaeny 26

Pazjien 3. OCHOBBI CIEITUAJILHOM TEOPUM OTHOCUTEJHLHOCTH

31 OCHOBBI CIIEITUATTEHON TCOPHUH 4 1 bubmmoreka [IOK
' OTHOCUTENBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazmeny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
. bu6nmoreka IJOK
4.1 DneMeHTHI KBAaHTOBOW ONTHKHU 6 https://m.eds00.ru/7f41c97c
bu6mmoreka IJOK
4.2 Crpocrie atoma 4 https://m.edsoo.ru/7f41c97c
Bbubnuoreka IJOK
4.3 ATOMHOC /1pO > https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMMUWU U ACTPODOU3ZUKHU
51 OJNEeMEHTBI aCTPOHOMHUU U 7 1 bubmmorexa LJOK
' acTpou3uKn https://m.edso0.ru/7f41c97c
Wroro mo pazneny 7
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bubmnoreka [IOK

IloBTopenne 4 https://m.eds00.ru/7f41c97¢
ITpoMeXyTOUHAs ATTECTALIUS 1
OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOIT'PAMME

28



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

		2025-11-01T08:44:09+0300
	Буренина Надежда Александровна




