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COAEPKXAHUE OBYUYEHUA
10 KJJACC

Pa3nen 1. ®u3znka u MeTOAbI HAYYHOI' O TIO3HAHUS

®usnka — Hayka o npupone. HayuHble mMeTonbl NMO3HAHMS OKPYKAOLIETO
Mupa. Ponp 3kcreppuMeHTa W TEOpUHM B IPOLECCE ITO3HAHUSA IPUPOJBI.
DKCHepUMEHT B (pU3UKe.

MopenupoBanue (pU3MUYECKUX SIBJICHUNA M TpolieccoB. HaydHble TUMoTe3bl.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIbl TPUMEHUMOCTU (PU3UUYECKUX 3aKOHOB.
[TpuHIMI COOTBETCTBHS.

Ponb u mMecto ¢u3Mku B (OPMHUPOBAHMU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIbHOCTH JIOJEH.

Llemoncmpayuu

AnanoroBeile U UUQPOBBIE H3MEPUTENIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JTaTYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienrne, CKOpPOCTh (CpeOHSAs] CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M
YCKOPEHUE MaTepUaIbHOM TOYKHM, UX MPOCKUUMU HA OCH CUCTEMBbI KOOpPIHMHAT.
Ciio)xeHue nepeMenieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE IMpsSMOJUHEHHOe nBrkeHue. ['paduxu
3aBUCUMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHHUS, IYyTH M NEpPEMEUICHUS
MaTepuaIbHON TOUYKU OT BPEMEHH.

CBoboaHoe najzeHre. Y CKOpeHHe CBOOOIHOTO A ICHHMS.

KpuBonuneintnoe  naBwxeHue. J[BMKEHHME  MaTEpUaIbHOW TOYKM 10
OKPYKHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBhIO. YTJIOBasi CKOPOCTb, JIMHEMHAS
ckopocTtsk. [lepron u gactota obpamenus. LleHTpocTpeMuTensHOE yCKOPEHHUE.

TexHnueckue YCTpOWCTBA U MPAKTUYECKOE IMPUMEHEHHE: CIHUIOMETD,
JNBH>KEHUE CHAPSAJIOB, LIEMTHBIC U PEMEHHBIEC NIEPEAAYH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHK
JIBUKEHUS.

[IpeoGpa3oBanre ABMKEHUH C HCTIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pe:KEHHOM MTPOCTPAHCTBE.



HaGmronenne nBukeHHWs Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaICHHUS.

Hanpagnenne ckopocTu npu IBUKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomboi

N3ydyeHnrne HEpaBHOMEPHOTO ABHXKEHUS C LIEJIBIO ONPENEIICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOMIEHUS! MEXAY NYTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCJIEIOBATEIIbHBIE PAaBHBIE MPOMEXYTKHM BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yyeHune nBUKEHMS MIapUKa B BA3KOU )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHocutenbHOocTH  ['aymuiess.  IlepBbii  3axkoH  HeroToHa.
NuepumnanbHbie CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunnun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOU TOUKHU. TpeTuid 3akoH Hpl0TOHA /1711 MaTepUaIbHBIX TOUYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tskectd. IlepBasi kKocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokos, ckoibxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS M cuiia TpeHus nokos. Koadduiuent tpenus.
Cuita conpoTUBIEHU MPU IBHX)KECHUU TeNa B KUIAKOCTU UIIU Ta3e.

[TocTynarensHOE U BpamaTeabHOE ABMKEHNE a0COTIOTHO TBEPAOTO TEa.

MOMEHT Cuibl OTHOCUTEIIBHO OcCH BpauleHus. Ilnedo cunel. YcnoBus
paBHOBECHS TBEPAOTO TEJA.

TexHuuecknue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue uHepLIuu.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINUX TE.

Bropoii 3axkon Herotona.

Nsmepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTH CHIIBI YIIPYTOCTH OT Jiepopmaruu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHS TBEPOIO Teyla. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomboi



N3yuenue nBmxeHus: Opycka 1mno HaKJIOHHOM MIOCKOCTH.

NccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B MPYXKUHE U
pPE3UHOBOM 00pasiie, OT ux aedopmaiuu.

HUccnenoBanue ycioBHM pPaBHOBECHS TBEPAOTO TeJla, HMEIOLIET0 OCh
BpaleHUs.

Tema 3. 3axkonsl coxpanenusa ¢ Mexanuke

NmMnynbe MatepuanbHOW TOYKU (Tena), CUCTEMbl MaTepHAIBHBIX TOYEK.
NMnynbe cuimbl ¥ U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPaHEHMsI HMITYJbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cunbl. MOIIHOCTD CHUJTBI.

Kunernueckass sHeprusi MarepualbHOW Touku. Teopema 00 H3MEHEHUU
KMHETUYECKON SHEPIHUH.

[ToTenuuanbpHas SHEPrusl. [ToTennuanbHast SHEPTUs yIpyro
nedhopMUpoBaHHONW  mpyxuHbl.  [loTeHUManbHass HSHEpPrus Tejaa  BOJIU3H
NOBEPXHOCTH 3E€MJIH.

[loTeHnuanbHple W HEMOTCHIUAIBHBIC  CHJIBI. CBsi3p  paboTHI
HETMOTEHIIMABHBIX CHJI C HM3MEHCHHEM MEXaHUYECKOW JHEPrUM CHUCTEMBI Tell.
3aK0H COXpaHECHHS MEXaHUUECKOM YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA UCTOJIET, ABUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxTtuBHOE IBMKEHHE.

[Tepexo1 MOTEHITMAIBHOM SHEPTUU B KUHETHYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

N3yuyenue abCOMIOTHO HEYIPYroro yjaapa ¢ MOMOIIbIO JABYX OJWHAKOBBIX
HUTSHBIX MasATHUKOB.

HccnenoBanue cBs3M pabOTHI CHIIBI C U3MEHEHHEM MEXaHHMYECKOW dHEPruu
TeJa Ha MIPUMEPE PACTIKEHUS PE3UHOBOIO JKIyTa.

Pa3nen 3. MoJjiekyasipaasi pu3uKa ¥ TepMOJIMHAMHUKA
Tema 1. Ocnoevt MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPHUHM U HUX OMBITHOE
obocHoBanmue. bpoyHoBckoe nBmwkenue. ubdysms. Xapakrep ABWKCHHS W
B3aUMO/JICMCTBUS YaCTUI[ BemecTtBa. Mojaenu CTpPOEHHUsSI Ta30B, XUIKOCTEH U
TBEPIIBIX TEJI U O0OBICHEHHE CBOMCTB BEIllECTBA HA OCHOBE 3TUX Mojeiei. Macca u
pa3mepsl MoJiekys. KonnuecTBo BemectBa. [loctosanass ABorajpo.

TermoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temmneparyp
Llenbcus.



Mogens  upeansbHoro rasa. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTtypa Kak mepa
CpeaHeW KWHETMYECKOW SHEPruM TEIUIOBOrO JBWXEHMS dacTull rasa. [lkana
temrnieparyp KensBuHa. ['a3oBbie 3akoHBI. YpaBHeHHue MenaeneeBa—Knanelpona.
3akoH [laneroHa. M3omponeccsl B UACATBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduyeckoe MpeACTABICHUE HW30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JTOKA3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnbiTbl 10 AUGy3UH KUIKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO IBUKEHUS.

Mopaens onbita lITepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY NAABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITel, WIIIOCTPUPYIOIINE YPABHEHUE COCTOSHHS HJICAJIBHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, n1abopamopHsie pabomol

Onpenenenue Maccbl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEPEHHUU
00BEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKY ITapaMETPaMH COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmonuHamuueckass cucteMa. BHYTpEHHsISI SHEpPrusi TEPMOJUHAMUYECKON
CUCTEMBI U crioco0bl €€ n3meHeHus. KonnuectBo TemnoTsl U pabota. BHyTpeHHs s
SHEprus  OAHOATOMHOIO  MJACANbHOrO  rasa. Buasl  Temonepenauu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBoO TemnoTsl npu Teronepeaaye.

[lonsitue 006 aamabatHom mporecce. llepBblii 3aKOH TEPMOJUHAMUKHU.
[IpumeneHnne mepBOro 3akOoHAa TEPMOJWHAMHKH K H3omporeccam. | 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpaTuMOCTh MPOLIECCOB B MPUPOJIE.

TermoBele  MamumHbl.  [IpuHOMNBL  OEWCTBHST  TEIJIOBBIX — MAIIMH.
[IpeoGpa3oBanus HSHEpPruM B TEIUIOBBIX MammHAX. KodddumumeHt moae3Horo
nercTBus TerioBor MamuHbl. [ukn KapHo u ero kosdduiumeHT mone3Horo
JNEeNUCTBUS. DKOJIIOrMYEeCKHE MPOOIEMbI TEIII0OIHEPTETUKHU.



TexHuueckue yCTPOMCTBA UM MPAKTUYECKOE MNPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJI0AMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPruM Teja MPU COBEPIICHUU PalbOThI: BBUIET
npoOKKU U3 OYTBUIKM TOJ JEHCTBHEM CXKAaTOro0 BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTéM TpeHHsl (BUI€OAEMOHCTpALIUs).

N3meneHne BHyTpeHHEHN dHEPTUM (TEMIEpaTyphl) Tela P TeIuioneperaye.

OnpiIT 1Mo aanabaTHOMY PpACHIMPEHHUIO BO3Ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENSi BHYTPEHHETO CTOpaHusl, pEeaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Acpezammnvie cocmoanun eeutecmea. Pazoewvle nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. Vcrnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO31yxa. HachllieHHBIM map. YaenpHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMmeHHble Marepuanbl. [lnaBienune u
KpUCTaITU3aus. Y nefbHas Teriora rmiaBieHus. Cyonumanus.

VYpaBHeHUE TEIOBOTO OaaHca.

TexHudyeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUSI COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX MAPOB.

Kunenuve npy noHWKEHHOM J1aBJICHUU.

CriocoObl u3MepeHus BIaKHOCTH.

HaGmronenne HarpeBaHus U MIIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Yuenuueckuii akcnepumenm, 1abopamopmusie pabomoi

N3Mepenne OTHOCUTENIBHOM BIIaKHOCTH BO31YXa.

Paznen 4. DiekTpoAuHAMUKA
Tema 1. Inekmpocmamuka
OnekTpuzauusi Ted. OJEeKTpudeckuil 3apsia. JlBa BuAa BIEKTPUUYECKUX
3apsiioB. [IpOBOJHMKHM, OUANEKTPUKU W TONYNPOBOJHUKHU. 3aKOH COXpPaHEHUS
AJEKTPUYECKOTO 3apsa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHslil 371€KTpUYECKUI 3apsii.
Onektpuueckoe noje. Hanpsx€HHocTh anekTpudeckoro noss. [Ipuniun



CYIIEPHO3UIUU DIIEKTPUUYECKUX TMOJIeU. JIMHUM HANPsKEHHOCTU DIIEKTPUYECKOTO
TOJISL.

Pabora cun  oamektpocratnueckoro  monis.  [lorennuman.  Pa3HocTh
MOTEHIMANOB. [IpOBOAHUKM © JAUAPNEKTPUKA B DBIEKTPOCTATUUECKOM TIOJIE.
JlvanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHieHcaTop. DIEKTPOEMKOCTh TJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOpa.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: DIIEKTPOCKOII,
ANEKTPOMETP, DJIEKTpOCTaTHYecKas 3alllUTa, 3a3eMJICHHE DSJIEKTPONpHOOpOB,
KOHJICHCATOP, KOMMUPOBAJIbHBIN anmnapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO ¥ IPUHLIKIN ACHCTBUSA 3JIEKTPOMETPA.

B3aumopelicTBue HaRIEKTPU30OBAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOITHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aluTa.

JIMPNEKTPUKH B DJIEKTPOCTATHUECKOM ITOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOIIAAH
IUTACTHUH, PACCTOSIHUSI MEXK1Y HUMH U JUDJICKTPUUECKON ITPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCaTopa.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

N3mepenue anekTpo€MKOCTH KOHAECHCATOPA.

Tema 2. [locmoannstit 3nekmpuyeckuit mok. Toku 6 paznuunvix cpeoax

DNEKTpUYECKU TOK. YCJIOBHUSL CYIIECTBOBAHHUS DJIEKTPUUECKOrO TOKA.
Ncrounukn Toka. Cuia Toka. [TIocTOsSHHBIN TOK.

Hanpsixxenue. 3akon Oma Jj1s yyacTka ISIH.

DIEKTPUYECKOE COMPOTHUBJIEHUE. YIEJIIBHOE CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MApAILIEIBHOE, CMELIAHHOE COCIMHEHNE IPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH Jkoyns—Jlenma. MomrHOCTB
AJIEKTPUYECKOr0 TOKA.

DNEeKTpOJABWKYIIasl CUJIa U BHYTPEHHEE COMNPOTUBIICHHE HCTOYHHMKA TOKA.
3akon OMa 1151 OJIHOM (3aMKHYTOR) 35ieKTpruieckoi nenu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAsT ~ MPOBOAMUMOCTh  TBEPABIX  METaUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TeMnepaTypbl. CBEpXIpOBOUMOCTb.

DNeKTpUUeCcKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHHUKOBBIE TPUOOPHI.

DJIEKTPUYECKM TOK B  pacTBOpax W  paciuiaBax  JJIEKTPOIUTOB.
DIIEKTPONUTHYECKAs TUCCOLUALUSA. DIEKTPOIIU3.



DIIEKTpUYECKUi TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Momuus. [LInazma.

TexHudeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMmIepMerp,
BOJBTMETP, PEOCTAT, HCTOYHUKU TOKA, OJJEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBJICHUS, BaKYYMHBINA JTUO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, TOJTYITPOBOAHUKOBBIN THO]I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANIPSIKEHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI [WIMHAPUUECKUX MPOBOJHUKOB OT JJIHHBI,
IUIONIA/IM MOMEPEYHOI0 CEYEHUsI U MaTepHala.

CwMmeliaHHOE COeIMHEHNE MTPOBOIHUKOB.

[IpssMmoe wu3MepeHue dIEKTpOABIKYIIeH cuibl. KopoTkoe 3ambIKaHHe
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHSI METAUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psia ¥ IPOBOAMMOCTb BO3/1yXaA.

OAHOCTOPOHHSIA MPOBOJAUMOCTD JUOJIA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOABMKYIIEH CHIIbI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexrpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsA B 10 Kiacce OCYIIECTBISIETCS C
y4E€TOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMHU MaTE€MAaTHKH,
OMOJIOTMH, XUMHUH, Teorpad)u ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAYYHbIH (pakT, rumoresa, (Quanuyeckas BeIMYMHA, 3aKOH,
Teopusi, HaOMIOACHUE, DKCIIEPUMEHT, MOJIEIIUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuka: pemieHue CHUCTEMbl YpaBHEHWH, JuHEWHas (QyHKIIHS,
napabona, runepoona, ux rpauku ¥ CBOWCTBA, TPUTOHOMETPHUUECKUE (DYHKITHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPJUHAT, CII0)KEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIWKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH YKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpEau, TEIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B KUBOU MPUPOJIE.

Xumus: IUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TeIJIOBbIE CBOMCTBA TBEPBIX TEN, KUJIKOCTEH U



ra3oB, JJICKTPUYECKUE CBOWCTBA METAJUIOB, JJEKTPOJIMTHYECKAS IUCCOLMALINS,
rajbBaHUKa.

l'eoepacghus: BTaxXHOCTh BO3yXa, BETPbI, OApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE JBUKEHUU C HCIOJIb30BAHHUEM MEXaHU3MOB,
y4€T TpEHHsS] B TEXHUKE, MOJALIWITHUKH, WCIOJb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYrue), JABUTaTeIb BHYTPEHHETO
cropaHusi, naposasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpPUAIOB, B TOM YHCIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJIEHHUE JJIEKTPOnpuOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENBHBIE npuodopkI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBAaHUKA.

11 KJIACC

Pa3nen 4. DiieKTpOAUHAMUKA

Tema 3. Macnummnoe none. IneKmpomazHumMHas UHOYKYUS

[ToctosiHHbIE ~ MarHuThl.  B3auMojelcTBUE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bekrop MarHuTHOW wWHAYKUMHU. [IpuHIMI Ccynepno3uuuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOM WMHAYKUMH. KapThHa JTWHUNA MarHUTHOM
UHIYKUIWHU MOJIS1 TIOCTOSTHHBIX MAarHUTOB.

MaruutHOe T10JI€ TMPOBOAHMKA C TOKOM. KapTuHa JnMHUNA WHIYKUHAH
MAarHuTHOTO MOJIA JJIMHHOTO NPSIMOTO MPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHMKA, KaTylIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOyJIb U HaIlpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HampaBJiieHUE. [[BrKeHUE 3apsiKEHHOW YacTHUIIbI
B OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuibl Jlopenta.

SIBneHne BIEKTPOMAarHUTHOW WHAYKUUHM. [IOTOK BEKTOpa MarHUTHOM
UHIYKIUKU. OJIEKTPOJABIXKYIAA CUla HWHIYKIUH. 3aKOH SJIEKTPOMArHUTHOU
naaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe TmoJsie. DIEKTPOIABWKYIIAs Cuila HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYNATEIBHO B OJHOPOJIHOM MAarHUTHOM ITOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHHE CaMOMHAYKLIMH. OIEKTPOJBIKYIIAs  cuia
CaMOMHAYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnuecknue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: IOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, AJIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMM MarHATHOTO TOJIA.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeH1la Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMarHuTHOM MHIYKIIUH.

IIpaBuno Jlenua.

3aBUCHMOCTb JJIEKTPOABWKYLIEN CUJIBI MHIYKIUU OT CKOPOCTH W3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBneHre CaMOVHTYKIIU Y.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHrie MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue SBIEHUS 3JIEKTPOMATHUTHON MHAYKIHUU.

Pa3nen 5. Kone6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble Ko1e0anus

Konebarenbnas  cucrema.  CBOOOAHBIE  MEXaHMYECKHE  KOJIEOAHUS.
['apmonnyeckue konedanus. Ilepuon, wactora, amruuTyna u ¢asza kojeOaHUM.
[IpyxxuHHBIN MasgTHUK. MaTteMaTHUYEeCKHMH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosieOanuii. [IpeBpaiienne sHeprun nNpu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJeOAaTeNbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHHYEeCKUMHU U
ANEKTpOMarHuTHeIMA KonieOanusimu. @dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPTUU B UJCATHHOM KOJIEOATEIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaronux KojieOaHUAX. BhIHYKIEHHbIE MEXaHUUECKHE
Kosebanus. Pezonanc. BeIHY)IeHHBIE SJIEKTPOMArHUTHBIE KOIeOaHMUs.

Ilepemennbiii  TOK. CHUHYCOMIANIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHO€ U JACHCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIPSKEHUS.

Tpanchopmatop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE DICKTPUIECCKON
SHEPIruMu. DKOJOTMYECKHUE PUCKHU TPHU MPOU3BOJCTBE AneKkTpodHepruu. KynbTypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HMU.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IMPUMEHEHHE: DICKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JJUHUM JIEKTpONepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOaTEIbHOM CHCTEMBI (MIPY>KMHHBIN HIIH
MaTeMaTUYeCKUN MasTHHK).



HaGmonenue 3aTyxaronux KojieOaHuid.

HccnenoBanre cBOWCTB BBIHYKJIEHHBIX KOJIEOAHUIA.

HaGmonenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu mocienoBaTE€IbHOM COEIMHEHMHM pPE3UCTOpa, KaTyIIKH
MHIYKTUBHOCTH U KOHJEHCATOpAa.

Mogenb IMHUY 3JIEKTPOIIepeIayn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHU rpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl rpy3a.

HccnenoBaHnne MNEpeMEHHOTO TOKa B ILENM M3 IOCJEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KAaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMAZHUMHbBLE 60IHbI

MexaHudeckue BOJIHBI, YCJIOBHsS pacrpoctpaHeHus. Ilepuon. Ckopoctb
pacnpocTpaHeHusi W JJuHA BOJHBL [lomepedyHble W MPOAOIBHBIE BOJHBI.
WNuTtepdepenius u Audpaxius MeXaHU4eCKUX BOJIH.

3Byk. Ckopocth 3Byka. I'pomkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CIIOBUS M3Jy4YE€HUS JEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B sanekTtpomaruutHoil BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpa)X€HHUE, MpeJoMIICHUE, ToJsipu3anus, Judpakuus,
uHTepdepennns. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHUE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNeBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHHUE OKPYIKAIOIIEH CPEIbl.

TexHudyeckue yCTpOWCTBA M MPAKTUUECKOE TPUMEHEHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIULMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-niedn.

Jlemoncmpayuu

ObpazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Te10 Kak UICTOYHUK 3BYKa.

Habmronenue oTpakeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenune nareppepeHunu u 1udpakiny MEXaHHIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmionenue cBs3u rpPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U
4acTOTOM KOJIeOaHUiA.



HUccnenmoBanue  CBOMCTB ~ DJIEKTPOMATHUTHBIX  BOJIH: OTpaXCHUE,
IpesioMyIeHue, Noaspu3anus, Judpakuus, UHTepPepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. I[IpsaMonnHElHOE pacnpOCTpaHEHHUE CBETa B
ogHOpoAHOU cpexne. JIyu cBera. ToueyHbId HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3akoHbI oTpaxkeHusi cBera. [locTpoeHue n3o0paxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI IPeJIOMIICHUs cBeTa. AOCOMIOTHBIN MMOKa3aTelb
npeinomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbli yroia MOIHOTO
BHYTPEHHETO OTPAKEHHUSI.

HNucniepcus ceeta. CnoxxHblit cocTaB Oenoro ceerta. [[ger.

ColOuparomue # paccewBaroliue JUH3bL. ToHKas JsmH3a. DOKycHOE
paccTosiHUE W ONTHUYecKas cuia TOHKOW JuH3bl. [locTpoeHue u300pakeHUi B
COOMpANOIINX U paccerBaromux JMH3ax. DopMysia TOHKON JIMH3BI. Y BEIUYCHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHble MCTOYHHKH.
YcnoBus HaOMOACHUS MAaKCUMYMOB M MHUHHMYMOB B HWHTep(hEpPESHIIMOHHOM
KapTUHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cBeta. JudpakuvonHas pemeérka. YClIoBUE HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB IIpM NAJE€HUM MOHOXPOMAaTMYECKOrO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpOWCTBA M MPAKTUUYECKOE TIPHUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OMNTHKA, TUPPAKIIMOHHAS PEHIETKA, TTOIAPOUI.

Jlemoncmpayuu

[IpssMOMHEWHOE paCHpPOCTPAHEHUE, OTPAKEHUE M TIPEIIOMIICHHUE CBETA.
OnTudeckue mpudopsI.

[TonHoe BHyTpEeHHEE OTpakeHue. Moaenb CBETOBOAA.

HccnenoBanne cBOMCTB M300pakeHU B IMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Hab6monenne naTepdepeHImm cBera.

HabGmronenne nudpaxium cBeta.

Ha6monenne nucnepcuu cBera.

[TonyueHue crniekTpa ¢ TOMOIIbIO TPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nomnsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi



N3mepenue nmokasaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBannie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cIeMAJIbHON TEOPUH OTHOCUTEIbHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOM  MEXAHUKH. [ToctymaTer
CIIEUAIBHOW TEOPHUH OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOpPOCTH
CBETa B BAKyyM€, IPUHLIUI OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJICHHE BPEMEHU U COKpALIECHUE
JUUTAHBI.
DHEPrusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ qaCTHUILIBI. QHCPI‘I/IH
ITOKOA.

Pa3nen 7. KBantoBasi pusnka

Tema 1. Inemenmul K6aHMoOGOI ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u sHEpruu POTOHA C €r0 YACTOTOU. DHEPrus
¥ UMITYJbC (HOTOHA.

OtkpeiTue u uccnenoBanue Gporodddexra. Onbitel A. I'. CtoneToBa. 3aKOHBI
doToadpdexra. YpaBHenue DiHmTeriHa mis Gorodrddekxra. «KpacHas rpaHuiia
dboTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JleGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckre yCTpOHCTBA W TMPAKTUYECKOE TMPUMEHEHHE: (POTORIEMEHT,
dboTomaTUnK, COJIHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IIACTHHOM.

HccnenoBanue 3akoHOB BHENTHEro Gpotodddekra.

Cerouon.

Conneunas O6atapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -4aCTHIL.
[Inanerapnas ™mognenbs aroma. Ilocrynatel bopa. U3nmyueHwe u moriomeHue
GbOoTOHOB mpU mepexojie aToMa C OJHOTO YPOBHS JSHEPrHUM Ha Jpyroil. Bumbl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJOPOJA.

BosnnoBbie cBoiicTBa yactuil. Bonusl ne bpoiis. KopnyckyisipHo-BOTHOBOM
TyaJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3ITyUYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: CIEKTPaJIbHBIN
aHau3 (CIEeKTPOCKOMN), JIa3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu
Mognens onbita Pezepdopaa.
Onpenenenue JUIMHBL BOJIHBI JIa3epa.
HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsi
HaGmonenue nuHeivaroro crnexkrpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOKHOCTh CTpPOCHMS snapa. OTKpbITHE
paanoaktuBHOCcTH.  OmbiTel  Pesepdopaa  mo  ompenpeneHuro  coctaBa
paanoakTUBHOrO wu3nydeHus. CoiictBa anbda-, Oera-, raMMa-U3Iy4CHHUS.
Biusinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHE TpoTOHA W HelTpoHa. HykinoHHas mopnens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M30Tonsl.
Anbda-pacnan. ONEKTpOHHBIM W TO3UTPOHHBIN Oera-pacman. [amma-
U3Jy4eHUe. 3aKOH PaJMOAKTUBHOIO pacnaja.
DHeprust CBsI3U HYKJIOHOB B sifipe. SAaepHbie cuibl. Jledext macch sapa.
SnepHble peakuuu. JleneHne U CUHTE3 s€ep.
Anepnsiii peakrop. Tepmosimepublii cuHTe3. [IpodiieMbl U EPCIIEKTUBEI
AIEPHON SHEPreTUKU. DKOJIOTUYECKUE ACIIEKThI AEPHON SHEPTrEeTUKH.
DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Mertonbl HaOIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHII.
dyHnaMeHTagbHbIe B3auMoAeicTBus. EnMHCTBO husndeckoit KapTUHBI MUpa.
TexHuueckne yCTpoONCTBAa M MPAKTHUECKOE MPUMEHEHHE: JO3UMETP, Kamepa
BuinibcoHna, siiepHbIi peakTop, aToMHas 6omoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol
HccnenoBanne TpekoB yacTuil (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. Di1eMeHTHI ACTPOHOMHUM M ACTPOPU3UKHU

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiIaniHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUH.

Bun 3Bé3mHoro nHeba. Co3Be3ausi, SpKUe 3BE3MBI, IUIAHETHI, WX BHJIHAMOC
JIBIDKCHHE.

ConHeuHas cucreMa.

Connne. ConHeuHass akTHMBHOCTh. Mctounuk nsHepruum CoJiHIIa W 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMma «CIEKTpajJbHBIM KIacCc —
CBETHUMOCTB». 3BE3ABI TJIABHOM IIOCJICIOBATSILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY IS 3BE3]] IJIaBHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEe CTpoeHuEe



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKACHUU U dBoMonuu CoyHIa U
3BE3/. DTambl )KU3HU 3BE3].

Mnineunsiii Ilyte — Hama ['anaktuka. [lonoxxenne u nBuxenue CosiHIA B
I'anaktuke. Tunel ranaktuk. Paguoranaktuku u xBazapsl. YEpHBIE ABIPBI B sapax
raJaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06a. Paz0eranue rajgakTuk.
Teopus bosbiioro B3peiBa. PennkroBoe u3iryyeHue.

Macmtabnas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMHUHU.

Vyenuuecxkue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPUIOKEHUM I Onpe/ieNieHus MOJIOKEHUS! HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aUs1 CEBEPHOTO MOMYyIIApUs U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlyasl, minaner, Maeunoro I[lyTu.

O6o0maromniee NOBTOPEeHUE

Ponb Qu3uku uW acTpOHOMHUM B HIKOHOMHYECKOW, TEXHOJOTHUYECKOM,
COLIMAJILHOM M 3THYECKOM cepax NeaTeTbHOCTH YeJIOBEKa, POJib U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOM Hay4yHOU KapTHHE MHpPA, POJib PU3NUECKOU TEOPUHU
B (GOpMHpPOBAaHMUU TPEJCTaBIEHUNA O (U3MYECKON KapTHUHE MHpa, MECTO
¢u3znueckoi KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 6a3oBoro ypoBHsA B 11 Kilacce oCyIIECTBISIETCS C
Y4ETOM COJEPKATENBHBIX MEXIIPEIMETHBIX CBS3€H C KypcaMH MAaTEMaTHUKH,
OMOJIOTMH, XUMHUH, Teorpad)uu U TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
TEopusl, HaOIIOACHUE, DKCIIEPUMEHT, MOJEIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: pelieHHE CHUCTEMBl YPABHEHUH, TPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI M HMX NPOEKIMU HAa OCH KOOPAMHAT, CIO0KEHHE BEKTOPOB,
MIPOU3BOJIHBIE D3JIEMEHTApPHBIX (YHKIUH, MPU3HAKK TMOAOOUS TPEYTrOJIbHUKOB,
oTpeeNieHUEe IO MIIOCKUX QUTyp U 00bEMa Tell.

buonozus: >nekTpuyeckue SBICHHS B JKMBOW IpUpOJE, KoseOaTerabHbIe
JNBH>KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOM MPUPOAE, NECUCTBUE
paanauy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJNINYECKAs CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUsA KPUCTAJUIMYECKON PEIIETKH, CHEKTPaIbHBIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
(poTochEMKA 3eMHOI OBEPXHOCTH, MPEACKA3AHUE 3EMIIETPICEHUI.

Texnonozcua: JHMHUM DIEKTpONEpEnad, TEHEPATOpP IEPEMEHHOIO TOKa,
ANEKTPOJIBUTATENb, WHAYKIMOHHAs II€4b, pajap, PaJuONPUEMHHUK, TEJIEBU30D,
anteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaTr, BOJOKOHHAas OITHKA,
coJiHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA INPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHoro mpeamera «Dusmka» Ha ypOBHE CpeIHEro OOIIero
oOpazoBanus (0a30BbI YPOBEHB) JOJIKHO OOECHEUYUTH JOCTUXKEHHE CJICIYIOIIHUX
JUYHOCTHBIX, METAIIPEIMETHBIX M IMPEAMETHBIX 00pa30BaTEILHBIX PE3YIIHTATOB.

JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIEC PE3YyJbTATHl OCBOCHUS yueOHOro npeaMera «Du3nkay T0KHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCA PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIM{, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIEeCTBa, pacHIupeHue >KU3HEHHOTO
OTBITa W OTBITA JEATEILHOCTH B MPOIIECCE PeaM3allid OCHOBHBIX HAIpPaBIICHUI
BOCITUTATEIILHON JICSITEIIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOT0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTD IPAKTAHCKON MO3UITUN 00YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIeHA POCCUKMCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYETIOBEYECKUX TyMAaHUCTHYECKUX U
JEMOKPATHYECKUX LIEHHOCTEMH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBHOCTh B MHTEpEcax IPaKIaHCKOTO
oO0IIIeCTBa, y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHHE B3aMMOJICHCTBOBATD C COIIMAIIbHBIMUA MHCTUTYTaAMH B COOTBETCTBUH C
uX (QyHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM €SI TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUHCKOU IrPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K IOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, 3TUYECKOTO TIOBEICHNUS,

CIIOCOOHOCTh OIICHWBATh CHUTYAIMIO W TMPUHUMATH OCO3HAHHBIE PEIICHMUS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESATENBHOCTHA YYEHOTO;

OCO3HAHHUE JJUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAYIIETO;

4) 3¢TeTHYeCKOr0 BOCITUTAHUSI:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKO HayKe;



5) Tpy/10BOT0 BOCTIUTAHMS :

MHTEpPEC K Pa3IMYHbIM cdepam NpodhecCHOHATBHOW NeATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynymuieit mpodeccuu u peaan3oBbIBATH COOCTBEHHBIE KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(bY3UKHM Ha TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKONH KYyJIbTYpbl, OCO3HAHHUE TIJI00AIBHOTO
XapakTepa HKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE IEMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHSI YEJIOBEUYECTBA;

paclIMpeHre OmbITa JAESITENIbHOCTH SKOJIOTMYECKON HamnpaBI€HHOCTH Ha
OCHOBE MUMEIOIIMXCA 3HAaHUM Mo (PU3MKe;

7) HIEeHHOCTH HAYYHOT'0 TIO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHHME LIEHHOCTHM HAay4YHOW JEsTeNIbHOCTH, TOTOBHOCTH B TPOIECCE
U3ydeHus: (QU3UKU ~ OCYHIECTBIISITH  MPOEKTHYHD U HCCIIEIOBATENbCKYIO
NEeATENIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATHBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
Ba3oBble JJoruuyeckue aelicTBUA:
CaMOCTOSITETFHO ~ (OpPMYJIMPOBaTh W aKTyaJU3upoBaTh  Mpodiemy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTIPE/ICTISATh MENU JIEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH UX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYHS B  pacCMaTpPUBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ yUETOM aHAIM3a UMEIOIUXCS
MaTepHAIbHBIX 1 HEMaTePUATBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
IEJISIM, OTICHUBATh PUCKH TIOCTEACTBUHN JACSTEIBHOCTH;
KOOPJWHUPOBATh ¥  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUN KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciienoBaTejibCcKue AeHCTBUSA:
BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUCBBIMHA TOHSITHSIMHU U METOJIAMU
bu3nUecKol HayKu;



BJIaJIETh HaBBIKAMH Y4€OHO-HUCCIIEIOBATENbCKON M MPOCKTHON AESITENTbHOCTH
B 00y1acTé (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB peUIeHHs 3a7a4 (PU3NIECKOTO COACPKAHUSA, MPUMEHEHHIO Pa3IUYHBIX
METOJIOB MMO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH IO TMOJXYYCHHIO HOBOTO 3HAHHUsS, €ro
UHTEpIpETalny, MPeoO0pa3oBaHUI0 W MPUMEHEHHIO B Pa3IUYHBIX Y4YeOHBIX
CUTYallUsIX, B TOM YHUCJIE MPU CO3JaHUU yU€OHBIX TPOEKTOB B 00J1aCTU (DU3UKY;

BBISIBIIATh TIPUYMHHO-CIICJACTBEHHBIE CBSI3M W aKTyalW3UpOBAaTh 3a/1audy,
BBIJIBUTATh THUIOTE3y €€ peIIeHHs, HAaXOJWTh apryMEHTHI I J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3aaBaTh MapaMeTpbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE pEIICHUS 3aJadd  pPe3yJIbTaThl,
KPUTHYECKU OIICHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpPMyIHpPOBATh COOCTBEHHBIC 3a7adud B 00Opa3oBaTEIBHON
JESTeILHOCTH, B TOM YHCJIC TIPH U3YYCHUU (DU3HKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHTH 3HAaHUS 10 (HU3MKe B MPAKTHYECKYI0 001acTh
KHU3HEICITEITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, NIpEJIaraTb OpUrMHAIBHBIE TOIXO0/bl U PELLIEHHUS;

CTaBUTb MIPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE albTePHATUBHBIC PELICHMUS.

Pab6ora ¢ undopmanueii:

BJIaJIETh HABBIKAMM MOJIyYeHUs MHPOpMAIUU (PU3UUYECKOIO COJEpIKaHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATh IIOUCK, aHaJu3,
CUCTEMAaTH3allMI0 U HHTEpIpeTalio HH(pOpMAlMU pa3IudHbIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMaLIUY;

UCMOJb30BaTh  CpPEACTBa  MH(POPMALMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUHA B PEHICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3aI[MOHHBIX
3aja4 ¢ coOJrofieHHeM TpeOOBaHWM SPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBl, pecypcocOepexeHHs, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TMTaCHOCTH;

CO3/1aBaTh TEKCThl (U3MUECKOTO COJCp)KAaHUS B Pa3NUYHbIX (opmarax c
yu€TOM Ha3zHA4YeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
(dopmy npeCTaBIeHUS U BU3YyaTH3aIIH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1CHCTBUA:
OCYLIECTBIIITh  OOIIEHWE Ha ypokax (U3UKM ©U BO  BHE-YPOUHOMU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(JIMKTHBIX CHUTyalud M  CMSATr4YaTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOIO TOYKY 3PEHHsS C HCIOJIB30BAHUEM
SI3BIKOBBIX CPECTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIbHOU
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JACHCTBHI C y4€TOM O0OIIMX
HMHTEPECOB U BO3MOYKHOCTEN KaXK0T0 YjIeHAa KOJIJIEKTUBA;

IIPUHUMATh  LE€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHUu30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA MO €€ TOCTHXKEHUIO: COCTABJATH IUIAH JEUCTBUM,
pacupenensaTh poiv € Y4E€TOM MHEHHMM YYaCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE MPOEKTHI, OLEHHUBAThb WAECU C IIO3ULUHU HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYalLUsX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh HMHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcalbHbIe yUeOHbIe JAelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENbHYIO JESITEIbHOCTh B 00JacTH
Gu3MKM W acCTPOHOMHUH, BBISBIATH MNPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H,

CaMOCTOSATEIFHO COCTABJIATH IUJIAH PEIICHUS PAcUYETHBIX M KaueCTBEHHBIX
3a/iay, TUTaH BBIMOJTHEHUS MPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETTOYTCHU;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacHIMpATh PaMKHA y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHH;

JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHpPOBATh €ro, Opath Ha ceds
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JSPYAWIMA B 00JaCTH
(Gu3HUKY, TOCTOSTHHO MOBKINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTELJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIllWsIM, BHOCHUTh KOPPEKTHBBHI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BJIQJICTh  HABBIKAMH  TO3HABATENBHON  pediekcnn Kak  OCO3HAHUS
COBEpINAEMbIX JEUCTBHA ¥ MBICIUTEIBHBIX IMPOIECCOB, WX PE3YJIbTaTOB H
OCHOBaAHUI;



MCITOJIB30BaTh MPHUEMBI PEBIICKCUN ISl OIICHKU CUTYaIllH, BRIOOpAa BEPHOTO
pEIICHHST,;

yYMETh OIICHUBATh PUCKU U CBOCBPEMECHHO NMPHHUMATh PEIICHHS MO0 HUX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI W apryMEHTBl APYTHX IIPU aHAIMW3E pPe3yJIhbTaToB
TESATEITBHOCTH;

NPUHUMATH ce0s1, MOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHTBl APYTMX IIPH aHAIM3E pPe3yJIhbTaToB
NESATEITBHOCTH;

NpU3HABATh CBOE MIPABO M MIPABO JIPYTUX HA OIIMOKH.

B mporiecce qOCTHXKEHUST JTUYHOCTHBIX PE3YIbTATOB OCBOCHUS TPOTPAMMBbI
no ¢u3MKe M9 YPOBHS CpEIHEro oOImero oOpa3oBaHUS Yy OOydYaroIIUXCs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WUHTEIIEKT, TIPEAOIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIET0 CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBLHOE
COCTOSIHUE, BUJCTh HANPABJICHUS Pa3BUTHUS COOCTBEHHOM dMOIMOHAIBHOU Chephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBaHMS, BKIIOUYAIOMIETO CaMOKOHTPOJIb, YMCHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh AaJanTUpPOBAThCS K
AMOIIMOHATILHBIM U3MEHEHUSAM U MIPOSBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTpEMJICHHE K JOCTHXKEHUIO IIEH U
ycIrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE [EHWCTBOBATH HMCXOJIS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIEHOE COCTOSTHUE
IpYTHX, YYUTBIBATh €r0 TMpPH OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPANBATh OTHOLICHUS
C IPYTUMHU JTIOJIbMU, 3800 TUTHCSI, MPOSIBIISITh HHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy obyuenus B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH y O0YHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPUMEpaxX POJb U MeCTO (U3UKH B (HOPMHPOBAHUU
COBPEMEHHOM HAy4yHOW KAapTHUHBI MHUpPA, B Pa3BUTHU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B PAKTUYECKOMN JIETEIbHOCTH JIOJIEH;

YUHUTHIBATh TPAHULIBl MNPUMEHEHUS] H3YUYECHHBIX (PU3HMYECKUX MOJEINECH:
MarepualibHasi TOYKa, MHEpIUaIbHasl CUCTeMa OTCU€Ta, aOCOIIOTHO TBEPJIOE TEIIO,
WJICATBHBIN Ta3, MOAEIN CTPOCHHS Ta30B, )KUIAKOCTEHM W TBEPABIX TEJH, TOUYCUHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHuu (HU3NYECKUX 3a/1a4;



pacro3HaBaTh (QuU3MUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHHUKHU, MOJICKYJISPHO-KUHETUUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
ANEKTPOJMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJUHEHHOE
JBIDKEHHE, CBOOOJHOE TAaJIeHHE TeJ, JBM)XEHUE MO0 OKPYKHOCTH, HHEpIHs,
B3auMojiercTBue Tel, Auddy3usi, OpOyHOBCKOE JBUKEHUE, CTPOCHHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKICHUH ), TETIIOBOE
paBHOBECHUE, HCMApEHHE, KOHJEHCAIMS, IJIAaBJIEHUE, KPUCTAUIM3allus, KUIICHUE,
BJIYKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyZle, CBS3b MEXJAY NapaMeTpaMy COCTOSIHMSI Tra3a B  HM30Mpolieccax,
AJIEKTpU3aLUs TEJl, B3AUMOJECHCTBUE 3aPsi/I0B;

OMHUCHIBATh MEXAHUYECKOE JBUKEHHUE, HCIOJIb3YS (PU3MUeCKHue BEIUYUHBI:
KOOpAWHATA, MyTh, MNEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHua,
UMITYyJIbC Te€Ja, KUHETUYECKasl YHEPTUs, MOTEHIIMAIbHAsI YHEPTUs, MEeXaHUYecKas
paboTa, MexaHWYeCKass MOIIHOCTh;, TIPU OINHUCAHUHM TPABUIBLHO TPAKTOBATH
(U3UYECKUI CMBICT MCIOJIB3YEMbIX BEJIWYUH, WX OOO3HAYCHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEJIIMUUHY C APYTUMU
BEJTMYMHAMH;

OTMHUCHIBATh M3YyYCHHBIC TEIJIOBBIC CBOMCTBA TEJI M TEIJIOBBIC SIBJIICHHS,
UCTIONB3Yyd (U3MYECKUE BENWYUHBI: JaBJCHHE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHUYECKasi SHEPrusi XaOTHYECKOTO ABHUKEHHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHAS SHeprus, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBHS TEIUJIOBOTO JBUTATENsS; MpPH OIMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHI CMBICI MCIOJIB3YEMbIX BEJIUYUH, WX
o0O3HAaueHUs] W EAWHUIIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOIIME JITAHHYIO
(GU3MYECKYI0 BEIMUMHY C IPYTUMU BETUYUHAM;

OMUCHIBATh U3YUECHHBIEC JIIEKTPUUYECKHE CBOKMCTBA BEILIECTBA U JIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYeCKUe BEIUYMHBI: AJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIE, HANPSXKEHHOCTh MOJIsI, MOTEHIMAJ, PAa3HOCTh NOTEHIMAJIOB;
Py ONHUCAHUM TIPABWJIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIOJIB3yEMBIX
BENMYMH, WX OOO3HAYECHHUS W EIUHHUIIBI; YKa3biBaTh (OPMYJIBI, CBSI3bIBAIOIINE
TaHHYI0 (U3UUECKYIO BEIMYUHY C IPYTUMHU BEIMUYNHAMU;

aHAMM3UPOBATh (PU3UUYECKHE TPOIECCHI W SBIICHUS, MCIOIB3Ys (HU3UUECKUE
3aKOHBI ¥ MPUHIUNBL: 3aKOH BceMupHOro Tsarotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAHEHUS MEXAHUYECKOM OHHEPruM, 3aKOH COXPAHEHHUS MMITYJIbCa,
MPUHILHUI CYNEPHO3ULUA CHUJ, MPUHLUUI PABHONPABUS HHEPUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEUIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW PHEPTrUM TEIUIOBOIO JABUKEHHSI MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBblil 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUUYECKOro 3apsija, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHHE M YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHHIMILI JCHCTBUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auvaTh YCJIOBHs MX O€30MMaCHOTO WCIOJIb30BAHUS B
MMOBCEJIHECBHOM XU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCIICIOBAHUIO (PU3NYCCKUX SBICHUH U
MIPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX W3MEPCHHM, MPU ATOM
dbopmynupoBaTh MpodiieMy/3ajadyy U TUMOTE3Y Y4eOHOro  AKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIIOKEHHOTO O0OpYIOBaHHS, TPOBOIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC MU3MEPCHHS (PU3NUCCKUX BEIMYNH, TIPU
STOM BBIOMpaTh ONTUMAJIBHBIH CHOCOO W3MEPEHUS M HCIIOJIb30BaTh W3BECTHBIC
METOJIbI OIICHKH TIOTPEIITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHMOCTH  MEXIY  (U3HYECKHMMHM  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(UKCHpOBaTh PE3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTH (PU3WYSCKUX BEIMYMH B
BUJIE TAOJUIT U TpaUKOB, JIeJIaTh BEIBOJIBI IO pE3yiIbTaTaM HCCIICIOBAHUS;

coOro/IaTh TMpaBuiIa 0E30MacHOTO TpyJa MPH MPOBEICHUHN HCCIICIOBAaHUN B
pamMKax y4eOHOTO OHKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATEIbCKON U TMPOEKTHOM
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U J1aOOPATOPHOTO
000py10BaHMUS;

pemiatb pacy€THBIE 3aJa4dl C SBHO 3aJlaHHOM (DU3UYECKON MOJIETbIO,
UCTIOJIB3YA (PM3MUYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/a4u
BBIOMPATh (HU3NYECKYIO MOJCHb, BBIICIATh (U3UUCCKHE BEIUYUHBI M (HOPMYIIHI,
HEoOXOaUMBIe JUIsl €€ pelieHus, MPOBOJAUTh PAacu€Thl U OLIEHUBATh PEATBHOCTH
MOJIYYEHHOTO 3HAYCHUSI (PU3NUECKON BETUUMHBL

peniaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBAThH JIOTUUECKH HEMIPOTHUBOPEUNBYIO
[EMOYKY PACCYXJACHHM C OMOpOi Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBJICHUS,

UCIIONIb30BaTh ~ MPU  PEIIGHHH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUHU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUN
U TIPEJCTaBICHUS y4eOHOW M HAYyYHO-TIOMYJISIPHON MHPOpMAIIUU, TTOTYICHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKHUX U 3apyOeKHBIX YIEHBIX-(PU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHWE TMPOIECCOB OKPYKAIOIIETO MHUpPA, B PAa3BUTHE
TEXHUKHW U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3WKE B MOBCEIHEBHOU YXU3HU
TSt o0ecredeHus: 6e30MacHOCTH MPU OOPAIICHUH ¢ MPUOOPAMU U TEXHHUYESCKUMU



YCTPOMCTBAMHU, NIl COXPAHEHUsS 3J0POBbs M COOJIOJIEHUS HOPM 3KOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEN CPELE;

paboTaTh B TpYIIE C BHIIOJHEHUEM PAa3JIMYHBIX COLMAIBHBIX POJEH,
IUIAaHUPOBATh padoOTy TPYIIbl, PalUOHATIBHO paACHpeNessiTh OO0S3aHHOCTU H
IUIAHUPOBAThH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJI€KBaTHO OIICHUBAThb
BKJIaJl Ka)KJIOTO U3 YYACTHUKOB I'PYIIIbI B PEIIEHUE pacCMaTpUBAEMON MPOOIEMBI.

K koHny oOyuenus B 11 kiacce mpeaMerHble pesyibTaTbl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCSA YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOM HAy4YHOW KAapTUHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU H
TEXHOJOTUH, B TMPAKTUYECKOH JIEATEIHHOCTH JIIOJIEH, LETOCTHOCTh U €AUHCTBO
(u3nuecKol KapTUHBI MUDA;

YUUTHIBATh TpaHULBl TPUMEHEHUS W3YYEHHbIX (U3HMUYECKUX MOJEIICH:
TOUCYHBIN AIEKTPUUECKHUI 3apsijl, Jyd CBETa, TOUCUHBIM UCTOUHHUK CBETA, SACpHAs
MOJIeNIb aTOMa, HYKJIIOHHAs MOJeNIb aTOMHOIO sipa MpU pEUIeHUU (PU3NYECKUX
3azay;

pacno3HaBaTh (pU3MYECKUe SABJICHHS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DU3UKHU: AJIEKTPHUUECKAs] MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE NEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, SJIEKTPOMArHUTHAasT WHAYKUWS, JEWCTBHE MArHUTHOrO TIOJNS HA
IPOBOAHUK C TOKOM U JBIDKYIIMICS 3apsiji, 3JIEKTPOMarHUTHbIE KoJieOaHUs U
BOJIHBI, TPSAMOJIMHEIHOE pPACHPOCTPAHEHUE CBETA, OTPAKEHHE, IPEIOMIICHHUE,
uHTepdepenuus, audpakuus W TOJNSApU3ALMS  CBETa, JUCHEPCHS CBETa,
doToanekrpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBECHHE
JUHEWYaTOro CIEKTpa aTomMa BOJOPOJa, €CTECTBEHHas U MCKYyCCTBEHHAs
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YUYEHHBIE CBOWCTBA BELIECTBA (AIEKTPUUECKUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  Pa3M4YHBIX  Cpel) W
AIIEKTPOMArHUTHBIE SIBICHUA (MPOILIECCHI), HUCHOJBb3Ys (DU3HUECKUE BEIMYUHBI:
ANEKTPUYECKHUI 3apsll, CHJa TOKA, JIEKTPUUYECKOE HAINPSIKEHUE, JIEKTPUUYECKOE
CONPOTHBIICHUE, PA3HOCTh MOTEHIUAIOB, 3JEKTPOJABIKYLIAas cuia, padoTa TOKa,
MHIYKIHMS MarHUTHOrO mMoJisi, cuia Awmmepa, cuia JlopeHua, WHAYKTUBHOCTD
KATYIIKH, 3HEPrusl 3JEKTPUYECKOTO0 M MATrHUTHOIO IMOJ€H, MEepUoJ M YacToTa
KoneOaHuil B KojnebaTenTbHOM KOHTYpe, 3apsii M CHia TOKa B IIpolecce
FapMOHMYECKUX D3JCKTPOMArHUTHBIX KoJieOaHWi, (OKyCHOE pPACCTOSIHHE H
ONTHYECKAasl CHJIa JIMH3bI, NMPU ONHCAHUU NPABUIBLHO TPAKTOBAaTh (PU3MUECKUU
CMBICJI HCIIOJB3YEMBIX BEJIWYMH, UX OOO3HAYeHUsT M EIWHHUIIBI, YKa3bIBaThb
(opMyJibl, CBSI3BIBAIOIIME JIAHHYIO (PU3WYECKYIO BEJIMYMHY C JpPYTrUMHU
BEJINYMHAMU;



ONKCHIBATh H3YyYEHHbIE KBAHTOBBIE SBJIEHUS W MPOLECCHI, HCHOIb3YS
(u3nuecKre BEIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIus U UMIYJIbC (POTOHA, MEPUOJI TOTypacnaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TpPU OMUCAHWM TMPABWIBHO TPAKTOBAaTh (PU3UUECKUN CMBICI
WCIIOJIb3YEMbIX BEJIUYWH, UX O0O3HAUCHHUS U CJUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMU,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANIM3UPOBATH (PU3UYECKHUE TPOIECCHl U ABJICHUS, MCMOIb3Ys (PU3NUYECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOIO U MapajuiebHOTO
COCIMHEHUS TPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3akoH 3JIEKTPOMAarHUTHOM
UHAYKIMH, 3aKOH MPSAMOJIMHEHHOTO pacinpOCTpaHEHUs! CBETa, 3aKOHBI OTPAXEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBEeTa, ypaBHeHHE OWHIuTeHHa 1 porodddekra,
3aKOH COXPAHEHMSI DHEPruH, 3aKOH COXPaHEHHUs HMIIYJIbCa, 3aKOH COXPAaHEHUS
AIEKTPUUECKOr0 3apsia, 3aKOH COXPAaHEHHUs MacCOBOT'0 YHCIA, MOCTynarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, IpHu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKEHHE U YCJIOBHUS (TpaHUIbI, OOJACTH)
IPUMEHUMOCTH;

OTIpEeIeNIATh HAIIPABJICHHE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJIsSI TPOBOAHUKA
C TOKOM, cuiibl Amriepa u cuibl JlopeHua;

CTPOUTh M OIHUCHIBaTh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh JKCHEPUMEHTBHI IO UCCIENOBaHUIO (U3UYECKUX SBICHUU U
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: IMpPU STOM
dbopmynupoBaTh TmpodiieMy/3amadyy M THUINOTE3y Yy4eOHOTO  DKCIIEPHMEHTA,
coOupaTh YCTAaHOBKY U3 MPEJIOKEHHOTO OO0O0PYI0BaHHUSA, MPOBOJUTH OIBIT U
(bopMynHpOBaTH BHIBOJBL

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 WM3MEPEHUS M HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEJIMYHH C HCIOJb30BAHUEM
OpSMBIX HM3MEPEHHWIl: TMPU 5TOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH
PE3yNbTATHl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYHMH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOIBI IO pe3yIbTaTaM MCCIICIOBAHNUS,

co0roaTh mpaBuia 0€30MacHOro Tpyda MpH MPOBEACHUM HCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW U IMPOEKTHOM
JEATENbHOCTU C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M J1JAOOPATOPHOTO
000pyT0BaHMS;

pemath pacy€THbe 3aJayd C SIBHO 3aJaHHOM (U3MYECKOW MOJIEIbIO,
UCIOb3Ys (PU3UYECKHE 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aa4u



BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIbI,
HEeoOXoIUMble NJisi €€ pelIeHHs, MPOBOJUTh PAacUEThl U OLEHUBATHh PEATBHOCTH
MOJIYYEHHOI'0 3HAaUeHUs (PU3HUECKOW BEJIMYMHBI,

penaTh Ka4eCTBEHHbIE 331a4i: BbICTPAUBATh JOTUYECKU HEMPOTUBOPEUNBYIO
LEMOYKY pPACCYXIEHUI C OMOpoil Ha W3Yy4YEeHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuznUecKue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJady  COBPEMEHHBIE
UH(GOPMALIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
U MpeJCTaBiIeHUs] y4eOHOM M HayYHO-MONYJISpHON MHpOpMALUU, MOJTYYSHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJTYy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh MPUHIUINBI JEUCTBUA MAallWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCJIOBUS UX 0€30MaCHOTIO MCIOJIb30BaHUSI B MOBCEIHEBHON
KU3HU;

PUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpalllEeHUH ¢ MPUOOpaAMU U TEXHUYECKUMHU
yCTPOWCTBAaMH, Ul COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUS HOPM JKOJIOIMYECKOI0
IIOBEJICHUS B OKPY KalollEeH cpene;

paboTaThb B TIpyHIE C BBIIOJHEHUEM pA3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUIaHUPOBaTh pPa0OTy TIpyHNbl, PALUOHAIBHO PpacCHpelesTh OO0S3aHHOCTH H
IUIAHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CUTYallUsX, aJ€KBATHO OLIEHUBATh
BKJIa/1 K&KJOTO U3 YYaCTHUKOB TPYIIIbI B PEIIEHNE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N HaumenoBanu | KosimuecTBO 4acoB DJIeKTPOHHBbIE
" | epa3genoB u (uudposbie)
n/ Bcer | KonTpoubH IIpakTHyeck
TeM o0pa3oBaTe/ibHbIE
n 0 ble padoThI ue padboTsbl
NMPOrpaMmblI pecypcsl
Paznen 1. PU3UKA U METO/bl HAYYHOI'O TIO3HAHUSA
duznka u
METOHE bu6morteka [IOK
1.1 2 https://m.edsoo.ru/7f41bf
Hay4HOTO 79
IIO3HAHUA -
Hroro mo paznery 2
Paznen 2. MEXAHUKA
bu6moreka [{OK
2.1 Kunematuka 5) https://m.edsoo.ru/7f41bf
72
bu6moreka [{IOK
2.2 JlnHamuka 7 https://m.edsoo.ru/7f41bf
72
3aKOHBI bu6mmoreka [IOK
2.3 COXpaHCHHUS B 6 1 1 https://m.edsoo.ru/7f41bf
MEXaHHUKE 12
Hroro mo pazneny 18

Paznen 3. MOJIEKYJIAPHAS

PU3UKA U TEPMOJUHAMUKA

OCHOBBI
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3.1 yUp . 9 1 https://m.edsoo.ru/7f41bf
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u 12
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3.3 BEIlIECTBA. 5 https://m.edsoo.ru/7f41bf
dazoBble 12
TIePEXOIbI
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Paznen 4. JIEKTPOAUHAMUKA
4.1 OnexTpocTaTi 10 1 bubnuorexa LIOK
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudgposbie)
n/ pa3ejioB U TeM Bcer | KoHTpOJbLH IIpakTHyeck
o0pa3oBaTe/IbHbIE
n NporpamMmbl 0 ble padoThI ue padoTsl
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
MarunurtHoe
bubmmoreka [IOK
ToJie.
1.1 11 1 3 https://m.edsoo.ru/7f41c
DNeKTPOMarHuTH 97¢
ast MHTYKITHS _
Hroro no pazpeny 11
Pa3nen 2. KOJIEBAHUWSI 1 BOJIHbBI
MexaHudeckue u bu6moreka [IOK
2.1 AIIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c
ple KOJIeOaHUs 97c
Mexanndeckue u bu6moreka [IOK
2.2 AIIEKTPOMArHUTH 5 1 https://m.edsoo.ru/7f41c
BI€ BOJHBI 97¢c
bu6mmoreka [IOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c
97c
Hroro o paznmeny 24

Pasgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH

OcHOBBI
crernuajibHON bu6mmoreka [JOK
3.1 TEOPUU 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTEIBHOCT 97c
u
Hroro no pazneny 4

Paznen 4. KBAHTOBASI ®U3UKA

ONeMEHThI bu6mmoreka [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c
OIITUKH 97c
bubmuoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c
97c
bu6mmoreka [JOK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41c

97c
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Hroro no pazneny 15

Pazpen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

DJIeMEHTHI bubmuoreka [JOK
5.1 aCTPOHOMMHU U 7 1 https://m.edsoo.ru/7f41c
acTpo(U3HKHN 97c
Hroro no pazneny 7

Pazgen 6. OBOBLIAIOUIEE IOBTOPEHHUE

bubmmoreka [{OK
0606
6.1 obHarotee 4 https://m.edsoo.ru/7f41c

MTOBTOpPEHUE 97¢

Hroro no pazneny 4

PesepBHOe Bpems 3

OBIIEE

KOJIMYECTBO

YACOB IIO 68 4 !

I[MTPOI'PAMME

[IOKYMEHT NOAMNWCAH 3NEKTPOHHOW MOAMUCHIO

MYHULIMNAJIbHOE BHOMKETHOE OBLLIEOGPA30BATEJ/IbHOE 06.09.23 21:07 (MSK) Ceptudukat 1E595BFBF2843B68CBDB8B38FB62D864
YYPEXXAEHUE "BYPAKOBCKASl CPE[1HAAS1 OBLLLEEOGEPA30BATEJIbHAS

LLUKOJIA CMACCKOIr0O MYHULIMMNANIbHOIO PAOHA PECNYBJ/INKWN

TATAPCTAH", MBaHoBa MapvHa BnagumuposHa, Avpektop
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