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COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOI'0 IO3HAHUS

®usuka — Hayka o npuponae. Haydnble MeTOIbl ITO3HAHUS OKPYKAIOLIETO
Mupa. Posibp 3KcniepuMeHTa W TEOpUM B IPOLECCE IMO3HAHUSA IPUPOIBI.
DKCHepUMEHT B (PU3HUKeE.

MopenupoBanue (U3MUYECKUX SBIEHUN M MpoleccoB. HayuHble rumoresbl.
duznyeckre 3aKOHbl U TEOPUHU. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
ITpyrHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnanoroBeile U UU(PPOBbIE U3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe ABUKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrtema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUKH, WX MPOCKIMM HAa OCH CHUCTEMBI KOOpJIMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsSMOJUHEHHOE IBIKeHHUe. I paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYTH U TEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe ageHue. Y CKOpeHHe CBOOOIHOTO MaCHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota oOpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: CIUIOMETD,
JNBU>)KEHUE CHAPSI0B, LICNIHBIC U PEMEHHBIE NIEpEAAYH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTFOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBuxeHus Tena, OpoIIeHHOTO MO/ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHus: CBOOOHOrO MaeHHUs.

HanpagneHnne ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHnne HEpaBHOMEPHOTO ABHKEHHUS C LEIBIO ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXAY NYTSIMH, MPONUICHHBIMM TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHune nBUXKEHMS 1IApUKa B BA3KOU )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocutenbHOCcTH  'anmies.  IlepBeii  3akoH  HprotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akoH HproTona
JUIsl MaTepuaabHON TOUKH. TpeTunii 3akoH HproTOHA 17151 MaTepuaibHbIX TOYECK.

3akoH BcemupHoro Ttsirorenusi. Cuna Tsokectu. IlepBasg kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoipxeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOJIBKEHUS U cuiia TpeHus nokos. KoadduuueHnt tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OcHu BpaiieHus. [limedo cuibl. YcmoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: IOJIIUITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIBbEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTU CWJI YNPYTOCTH, BO3HUKAIONIUX B MPYXKUHE U
pe3UHOBOM 00pas3iie, OT ux AedopMalum.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOrO Tela, HMEIOLIETO OCh
BpalEHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOW TOYKH (Teja), CHUCTEMbl MaTe€pUabHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta cribl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TOYKkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUsl. [ToTenunanbHas SHEPTUS yIpyro
neopMupoBaHHONW  TpykuHbl.  [loTeHIManmbHasi dSHeprusi Tena  BOJIW3H
NOBEPXHOCTH 3E€MJIH.

[ToTeHnuanbHple W HEMOTCHIMAIBHBIC  CHJIBL. CBsi3b  paboThI
HETMOTEHIIUABHBIX CHJI C M3MCHCHHUEM MEXaHWYECKOW DHEPruud CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOM SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo1 MOTEHIMATBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoprbsie pabomol

N3yuyenue abCOMOTHO HEYTIPYTOTO y1apa ¢ TOMOIIBIO IBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHUEM MEXaHMYECKON SHEPTHH
T€Ja Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyasipHasi pU3MKa M TEPMOANHAMMKA
Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Huddysus. Xapakrep HIBIKECHHUS U
B3aUMOJICMCTBUS YacCTHI] BenecTBa. MoOJeIn CTPOEHHUSI Ta30B, >KUJIKOCTEH U
TBEPJIBIX TEJI U O0BIACHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojienieil. Macca u
pasmepsl Mosiekys. KonmuuectBo BemnectBa. [loctosHHass ABorajpo.

TermoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkana temmneparyp
Llenbcus.



Mogens  wuaeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUU HJACATBHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpeoHEW KWHETHMYECKOW SHEpPruM TEIJIOBOTO JBMXKEHUsA dvactull rasza. lllkama
temrnieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Knanelpona.
3akoH [anerona. M3ompouecchl B UACATBHOM ra3e ¢ NOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA U TMPAKTUUECKOE MPUMEHECHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAKOIIUE JHUCKPETHOE CTPOEHUE BellecTBa, pororpaduu
MOJIEKYJT OPraHUYECKUX COCTMHEHUM.

OnpiThl 0 1UDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs IPUPOAY JABICHUS ra3a HA CTEHKU COCYy/a.

OnpITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS UIEAJbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KIIACCHOM KOMHATE HA OCHOBE U3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUS pa3peKeHHOT O
rasa.

Tema 2. Ocrogbt mepmoOuHamuKu

TepmoanHamuueckast cucrema. BHYTpeHHsIsL SHEPTUsl TEPMOJIMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHenus. KonmuecTBo TemnoTsl U pabora. BHyTpeHHs s
JHEprus  OOHOATOMHOIO  MACAJbHOrO  rasa. Buuasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHUE. Y IeJIbHAS TEIUIOEMKOCTh BEIIECTBA.
KosmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom mporecce. l[lepBblii 3aKOH TEPMOIWHAMHUKHU.
[IpumeneHnne mepBOro 3akOHAa TEPMOJIMHAMHKH K H3omporeccam. [ padudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH Tepmonunamuk. HeoOpatumMocTs NpoLieccoB B PUPO/IE.

TermoBble  MamuHbl.  [IpUHOMIBI  AEWCTBUSA  TEIUIOBBIX  MAalIWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MammuHax. KodpduiueHT mnone3Horo
nercTBus TerioBo MamwuHbl. [ukn KapHo m ero ko3pUIMEHT MOJIE3HOTO
JNEeNUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuuecknue yCTpPOMCTBA UM MPAKTUYECKOE TPUMEHEHHUE: JIBUTaTellb
BHYTPEHHETO CrOopaHusi, ObITOBOI XOJOAWIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpeHHEW JHEpPruM Teja MPU COBEPIICHUHM PaOOTHI: BBUIET
npoOKK W3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbiIT 1Mo ananabaTHOMY pACHIMPEHHUIO BO3ayxa (ONBIT € BO3AYIIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPaHUS, PEAaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus geuecmea. Pazoevie nepexoovl

[TapooOpaszoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOIHS CBOMCTB
kpuctamoB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTaJu3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOIYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM J1aBJICHUU.

CriocoObl u3MepeHuns BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBICHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JieKTpoAMHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Tela. OJEeKTpUdeckuil 3apsan. JBa Buaa 3IEKTPUUYECKHUX
3apsiioB. [IpOBOMHUKYM, OUANEKTPUKU U TOJIYNPOBOJHUKH. 3aKOH COXPAHEHUSs
AIEKTPUUYECKOrO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH KymoHa. TodueuHbl 3JIEKTPUUYECKUN 3apsii.
Onektpuueckoe nosie. Hanpspk€HHOCTH anekTpuyeckoro nois. [IpuHimn



CYIIEpHO3UIUU DIIEKTPUYECKUX ITOJIeU. JIMHUM HanpsyKEHHOCTH JJIEKTPUUYECKOTO
TOJISL.

Pabora cun  anexrpoctatuyeckoro  moss.  [lorenuwman.  PasHocTh
MOTEHIUAN0B. [IpOBOAHUMKM © JAUANEKTPUKH B DIEKTPOCTATHUYECKOM IIOJIE.
JnsnekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHaeHcaTop. D1eKTpOEMKOCTh TIIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHJIEHCATOPa.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: 3SIJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHUECKash 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IIPUHIUIT JEUCTBUS IJIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3aiuTa.

JIMPNIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOUAaH
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne aneKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTPUYECKU TOK. YCIOBHUS CYLIECTBOBAHUSA DSJIEKTPHUYECKOIO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUUECKOE COMPOTUBIEHUE. YAENbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIIBHOE, CMEIIAHHOE COCIUHEHUE ITPOBOJHUKOB.

PaGora osnextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTD
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIIEHUE HCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuE.

DONEeKTpOHHAsT ~ MPOBOAMMOCTh  TBEPIABIX  METAUIOB.  3aBHCHUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TeMrnepaTypbl. CBEpXIpPOBOJUMOCTb.

DNEeKTpUUeCKU TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax W  pacIulaBax  JJIEKTPOIUTOB.
DIIEKTPONUTHYECKAs TUCCOUUALUA. DIEKTPOIIN3.



DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIM M HECAMOCTOSITEIbHBIN
paspsan. Monuus. [Inazma.

TexHudeckre yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: aMIepMeETp,
BOJBTMETP, PpPEOCTAT, HCTOYHUKU TOKA, OAJICKTpOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA JTUOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTH COMPOTUBIICHUS ITUITUHAPUIECKUX TTPOBOIHUKOB OT JJTHHBI,
IUIOIA/IM TOMEPEYHOI0 CEYEHUSI U MaTepHalia.

CwMmeniaHHOe COeIMHEHHE MTPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIeKTpoABIKYyIleH cuibl. KopoTkoe 3aMmbikaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemaHHOTrO COEIUHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOIBHKYIIEH CUIbl UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce oCymIecTBISIETCS C
y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTHUKH,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C H3yYEHHWEM METOJIOB HAY4YHOIO
NO3HAHUS: SIBJICHHE, HAy4HbIH (akT, rumore3a, (U3MUEcKass BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHue CHUCTEMBI ypaBHEHHWH, JNWHEWHas (yHKIHS,
napabona, runepOosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: Mmexanndeckoe NBIKCHHE B KUBOUW mpupoje, nuddysus, ocmoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEAayH, TEILUIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BeIlleCTBa, MOJISIpPHAsl Macca, TeIJIOBbIE CBOMCTBA TBEPABIX TEN, )KUAKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUN C HUCIOJB30BAHMEM MEXaHU3MOB,
y4€T TpEeHHs] B TEXHUKE, NOJALIWIHHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPyrue), JBUraTelb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBON XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKasl 3alllUTa, 3a3eMJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. IneKmpomacHuUmMHas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMOAEHCTBHE  TOCTOSAHHBIX  MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM uHAYKUMM. [IpuHUOMD Cyneprno3unuu
MAarHuTHBIX MoJel. JIuHuu mMarHuTHOW MHAYKUMHU. KapThHa JMHUKA MarHUTHOU
UHIYKUIWHU TOJIS1 TOCTOSSHHBIX MarHUTOB.

MaruutHoe T0JI€ TPOBOJHMKA C TOKOM. KapTuHa JMHUNA WHIYKLIHH
MAarHuTHOTO MOJIs JUIMHHOTO MPSIMOIO TNPOBOJHUMKA M 3aMKHYTOrO KOJIBLIEBOTO
IPOBOJIHUKA, KAaTyIIKU ¢ TOKoM. OnbIT Dpcrena. BzauMoaencTere MpoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HamipaBiieHUE. J[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HHAYKIMH. [lOoTOK BEKTOpa MArHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe moJie. ONEKTPOJABIKYIIAs Cuila HUHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CAaMOMHAYKLIMH. OJEKTPOABMIKYIIAs  CHIIA
CaMOMHAYKIIVH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHnueckne YCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUrATEIb, YCKOPUTEIU SIEMEHTAPHbBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOIO My4YKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHTYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTb JIEKTPOJABHKYILIEN CHIIBI MHAYKIIUA OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KoneOanusi M BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazHumHble Koa1ebanus

Konebarenbnass  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KOJeOaHUS.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u (asza xosieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTreMaTHUYEeCKHUH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbupiit koHTyp. CBOOOAHBIE AIEKTPOMArHUTHBIC KOJeOAHUS B
UJCATBHOM KOJeOaTeNIbHOM KOHTYype. AHAIOTUS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeiMA  KoJeOanusimu. @dopmyna Tomcona. 3akoH CcoxpaHeHHS
HHEPTUU B UJICATHHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaronux KojieOaHUsX. BbIHYKIEHHbIE MEXaHUUYECKHE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOK. CHUHYyCOMAAQIbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE DICKTPUIECCKOM
SHEPIruM. DKOJOTMYECKHUE PUCKHU TPHU MPOU3BOJCTBE AeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanue napamMeTpoB KOIeOATEIbHON CUCTEMBI (IPYKUHHBIN WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3oHanc mnpu MoOCNENOBaTEIbHOM COEIWHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepe adHn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPUOA MabIX KOJeOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanne mepeMEHHOr0 TOKa B ILEeNM W3 [OCJIEeJI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OTIHbL

MexaHudeckue BOJHBI, ycioBus pacnpoctpanenus. Ilepumon. CxkopocTb
pacnpocTpaHeHusi W JJuMHa BOJHBL. [lomepeuHble W MPOJOJIBHBIE BOJHBI.
Nurtepdepenius u qudpaxims MeXaHUMIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBUS M3JYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B sanekTpomaruutHoil BoiHe. CBOMCTBA
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MpEJOMIICHUE, MOJIApu3alus, Tudpakius,
unTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNeBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuuecknue yCTpOWCTBA M NPAKTHUYECKOE TPUMEHEHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas AMArHOCTMKAa B TEXHHKE W MEIUILIMHE, paaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHA, TeaedoH, CBU-neus.

Jlemoncmpayuu

ObpazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniiny u audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/I0M U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaKCHUE,
npesioMJIeHUe, Noaspu3anus, Judpakuus, UHTEpPEpeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsMoiMHENHOE pacHpOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbl oTpaxeHusi cBeta. [locTpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOTIOTHBIN MOKAa3aTelb
npeinomiieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucniepcus ceeta. CrioxHBIN cocTaB 6enoro ceera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujla TOHKOW JMH3BL [locTpoeHune wu3o0paxeHuil B
coOMparIIMX U pacceuBaronux JnH3ax. opMyra TOHKOHM JIMH3BL. Y BEJIUYCHHUE,
JaBAEMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHKHU.

BonnoBass ontuka. Wutepdepenuus cpeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEP(PEPEHIIMOHHOMN
KapTUHE OT ABYX CHH(}A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpakuumoHHas peméTka. YciaoBHEe HAOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM TAJE€HUM MOHOXPOMAaTHYECKOIO CBETAa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBIN ammapar, MHKPOCKOI, TEJIECKOM, BOJIOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEHIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpssMOnNMHEWHOE pacIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuaeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paXKEHUI B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHue cnexTpa ¢ MOMOIMIBIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIILI0 TU(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



N3mepenune nokazaresns NperoMIeHUs CTEKIIA.
HccnenoBanrie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznes 6. OcHOBBI cIeNMATIBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCMYECKOW  MeXaHuku.  llocrymarsl
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DHUHIITEHHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ HJaCTHUILBI. QHCPFI/ISI
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u SHEPrUU (POTOHA C €T0 YACTOTON. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccnenoBanue Gporodddexra. OnpiTel A. I'. CTonmeroBa. 3akoHbBI
doToaddexra. YpapHenue DiHmTeHa 11 doTodddekra. «KpacHas rpanuiay

dboTorddexra.

JlaBnenue ceeta. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckne yCcTpoCTBAa U MPAKTUYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUnK, CoJIHEUHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTor(ppeKT Ha yCTAaHOBKE ¢ IMHKOBOM IIACTHHOM.

HccnenoBanue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -H4aCTHIL.
IInanerapnas Mmogmenbs aroma. Iloctynatel bopa. M3nydyenue u morionieHue
¢GbOTOHOB TpW mMepexojie aToMa C OJHOTO0 YPOBHS DHEPrMU Ha Apyroi. Bumbl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToOMa BOJOPOA.

BosnnoBbie cBoiicTBa yactul. Bomubsl ne bpoiis. KopnyckynsipHo-BOIHOBOM
TyaJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mognens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHeyaToro cekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JI0KA3bIBAIOIIME CJIOKHOCTh CTpOeHMs sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma mo  ompegeneHuto  cocTaBa
paanoakTuBHOrO u3nydeHus. CoiicTBa anbda-, Oera-, TraMma-U3ITydeHUS.
Biusinue paainoakTUBHOCTH HA KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHAa W HeiTpoHa. Hykionnas mopens snpa IeiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIM U TMO3UTPOHHBIN Oera-pacmaa. ["amma-
U3Jy4eHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt Maccenl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A€P.

Anepnsiii peaktop. TepmosaepHsbiil cuHTe3. [Ipo0IeMbl U TEPCIIEKTHBBI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YACTHII.

dyHaaMeHTagbHbIe B3auMoAeicTBus. EAMHCTBO husndeckoit KapTUHBI MUpa.

TexHu4eckHne yCTpOilCTBa U MPAKTUYECKOE PUMEHEHUE: TO3UMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLIUX YaCTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nHoro Heba. Co3Be3nusi, sSipkve 3BE3JBI, IUIAHETHI, WX BHUIUMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHepruum ConHula U 3BE3.
3BE31bI, NX OCHOBHBIE XapPAKTEPUCTUKHU. JlmarpamMma «CHEKTPAJIbHBIM KJIACC —
CBETHUMOCTB». 3BE3AbI TJIABHOM ITOCJIEAOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY JIJI 3BE3]1 IIIaBHOM MOCIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeH e



3BE31. COBpEMEHHBIEC MPEJCTABIECHUS O MPOUCXOXKIACHUU U 3Botonnu CoiHua U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii 1lyte — Hama I'anaktuka. Ilonoxxkenne u nBuxenue ConHna B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiipenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe n3nydeHue.

MacmrabHast ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnbie mpoOieMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HaGmronennst HeBOOPYKEHHBIM TJIa30M C HMCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUM JJIsI OTpe/IeNICHUsI TIOJIOKEHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Msi CEBEpPHOro MOJyIIapus U sipKUe 3BE3IBI.

Ha6monenus B Teneckon Jlynbl, ianet, Mueunoro Ilytu.

O6o0maromiee NOBTOPEHNE

Poner ¢usuku u acTpoHOMHUM B DKOHOMHUYECKOW, TEXHOJOTHYECKOMH,
COITMAILHOM M 3TUYECKOU cepax AesATeTbHOCTH YeJIOBEKa, POJb U MECTO (PUBHKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAayYHOU KapTHHE MHPA, pOJb (PU3HUECKON Teopuu
B (GOpMHUpPOBAaHMUU TIPEJCTaBIEHUNA O (U3MYECKON KapTHUHE MHpa, MECTO
¢usznueckoi KapTUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 Kkjacce oCyliecTBIsETCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMM MaTEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAY4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (hU3MUecKass BEIMYMHA, 3aKOH,
TeopHsl, HAOMIOACHUE, SKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuka: pelieHHE CHCTEMBl yPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbl U HMX IMPOEKUMHU HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TMOJ00US TPEYTrOJIbHUKOB,
OTIpeJICIICHHE TUIOMIA N TIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nekTpuueckue SBICHHUS B JKMBOW MPHUPOJE, KoseOaTeabHbIC
JNBH)KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOM MPUPOAE, NECUCTBUE
paanuanuy Ha )KUBbIE OPTaHU3MBL.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKAsA CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIIMYECKOW PEIIETKH, CHEKTpaJIbHbIN
aHaJn3.



l'eocpaghus:  marHuTHBIE TOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
(poTochEMKA 3eMHOI MOBEPXHOCTHU, MIPEICKA3AHUE 3EMIIETPSICEHUIA.

Texnonozcua: JHMHUM DIEKTPONEPENAY, TEHEPATOP IEPEMEHHOIO TOKA,
AIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, panap, PaAHONPUEMHHK, TEIEBU30DP,
anteHHa, tenedoH, CBYU-meub, MpOEKIIMOHHBIM amnmapar, BOJOKOHHAsl OITHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

OcBoenne yuebHOro mpenMera «®Pusnka» Ha YPOBHE CpeIHEro OoOIIeTo
oOpazoBaHus (0a30BbI YPOBEHB) JOIKHO OOECIEUHUTHh TOCTHIKEHUE CIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPSIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIC PE3YbTAThl OCBOCHUS yueOHOro npeaMera «Du3nkay T0IKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalONMIUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW MO3UIIUEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXICHUH, COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPEHHE KU3ZHEHHOTO
OTIBITa W OTBITA JEATEIBHOCTU B IMPOIECCE PeaM3allui OCHOBHBIX HANpaBJICHUN
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKTAHCKON IMO3UITUN 00YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENOBEYECKUX T'YMAaHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX I'PAKIAHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLUATIBHBIMA HHCTUTYTaAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NATPUOTHYECKOT 0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOU IPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, IOCTUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYask 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETro (U3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMYHbIM cepaMm MNpoPecCHOHAIBHON AESTENIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKON KYyJIbTYPhl, OCO3HAHHME TIJI00AIBLHOTO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JICMCTBUM B OKPYXKAKOIIEH Cpelle Ha OCHOBE
3HAHMS 1leJIeld yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OIbITa JEeATeIbHOCTH SKOJOTMYECKOM HANpaBI€HHOCTH Ha
OCHOBE MUMEIOIIMNXCA 3HAHUH 1O QUBHKE;

7) HIEeHHOCTH HAYYHOT0 TO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKKM  OCYHIECTBIISITH  MPOEKTHYIO W HCCIEAO0BATENbCKYIO
NEeATENIbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMPOBaTh W aKTYaIM3UpPOBaTh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPE/ICTISATh MU ICITeILHOCTH, 3a1aBaTh MapaMeTPhl U KPUTEPUHU UX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYUS B  PacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThIBaTh IJIAH PEIICHUS MPOOIEMBI C YIETOM aHATN3a UMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YIIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCIEACTBUH JACSITEILHOCTH;
KOOPJMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSIX  PEATBHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUU )KHU3HEHHBIX TTPOOIIEM.
Ba3oBble ucciienoBaTeibCKue eCTBUSA:
BJIQ/ICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMH W METOJaMHU
bu3nUecKol HAyKH;



BJIaJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOCKTHON AESATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY IOUCKY
METOJIOB pelIieHus 3a7ad (HU3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpEeTaluy, MpPeoO0pa3oBaHUI0 W TPHUMEHEHUI0O B PA3NIUUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3JJaHUU YYE€OHBIX IPOECKTOB B 00JAaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJM3UpPOBATh 3a/auy,
BBIJIBUTATh THIIOTE3y €€ pEIICHHs, HAXOAWTh apryMEHTHI AJisl JT0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHIS;

aHAIM3UPOBATh TONYYCHHBIE B XOJE€ pEIIeHUS 3aJadyd  pPe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHTHh 3HAaHUS 10 (HU3MKe B MPAKTHYECKYI0 00IacTh
KHU3HEICITCTHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBbIE UJIEH, NIPEAJIaraTb OPUrHHAIbHBIE IOJIXO/bl U PELICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALUU (PU3NYECKOrO COAEPIKAHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOATENBHO OCYIIECTBISATh IIOWCK, aHaJIM3,
CUCTEMAaTU3alMI0 M HHTEPIpETalri0 MHPOPMAaLUU pa3IUYHbIX BUAOB U (QopM
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCMOJb30BaTh  CPEICTBA HMHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUH HSPrOHOMHUKH, TEXHUKH O€30IMacHOCTH,
TUTUEHBI, pPecypcocOepekeHHs, IMpPaBOBBIX M  ITHYECKHUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3MUYECKOTO COACPKAHUS B pasiIMuHbIX (dopMmaTax ¢
yu€TOM Ha3zHaueHHUsS MHPOPMAIUH U LIEJICBON ayJUTOPUH, BBIOUPAs ONTUMAIbHYIO
(dopmy mpencTaBiIeHHs U BU3yaIU3alUu.

KoMMyHHKaTHBHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHS:
OCYLIECTBIIATh  OOLIEHHE Ha ypokax (GU3MKM U BO BHE-ypOUHOMU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(QIMKTHBIX CUTyallMi W CMsr4yaTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3pEHHUSA C MCIOJIB30BAaHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IPUHUMATh L€IM  COBMECTHOM  JEATCIBbHOCTH, OpPraHU30BbIBATH WU
KOOPAWHUPOBATh JNEHUCTBUA MO €€ NOCTH)KEHHUIO: COCTAaBJIATH IUIAH JEUCTBUM,
pacnpenensiTh poiiM ¢ YY4E€TOM MHEHHUM YYaCTHHUKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO y4YaCTHMKA KOMAaHIbI B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IPOEKTHI, OLCHUBAaTh HJEU C TMO3ULUU HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, IPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUITUATUBHBIM.

PerynsiTuBHbIe YHMBepcaJIbHbIEe YYeOHbIe JelicTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATENbHYIO JIESITEIbHOCTh B 00JACTH
GU3MKH W acCTPOHOMUH, BBISBISTH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJIATH IUIAH PEIICHUS PACUYETHBIX U KAaYeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUN;

JIaBaTh OILICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKHd y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX MPEATNOYTCHUM;

JIeaTh OCO3HAHHBIA BBIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ceOs
OTBETCTBEHHOCTD 3a pEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JPYAUIMH B OOJACTH
($U3HUKYU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJbHBII HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsiIM, BHOCHUTh KOPPEKTUBHI B JIEATEIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABATEIBHOW  pedieKCMH  KaK  OCO3HAHMS
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YyIbTATOB W
OCHOBaAHUI;



HCITOJIB30BaTh PUEMBI PEIICKCHU IS OIIEHKH CUTYaIluH, BEIOOpa BEPHOTO
pEIICHHS;

YMETh OIICHUBATh PUCKH M CBOCBPEMEHHO NMMPUHUMATh PEIICHUS 110 X
CHI)KCHHIO;

NPUHAMATh MOTHBBI W apryMEHTBl JAPYTHX TIPH aHAIM3Ee pPe3yJbTaToOB
NEeSATEHHOCTH;

IPUHUMATH ceOsl, TOHUMasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,

NPUHAMATh MOTHUBBI W apryMEHTHl JAPYTHX TIPH aHAINW3E pPe3yJbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporecce noCTHKEHUS JIMYHOCTHBIX PE3YJBTaTOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe i1 YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOyYArOIIUXCS
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WHTEIUICKT, TIPEIMOIar afOIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIET0 CIIOCOOHOCTh TOHMMATh CBOE AIMOIIMOHAIBLHOE
COCTOSIHWE, BUJCTh HAINPaBJICHUS Pa3BUTHS COOCTBECHHOW AMOIIMOHAIBLHON Cepsl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAaHMS, BKJIIOUYAOIIET0 CAMOKOHTPOJIb, YMEHHUE NPHHHMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCTh aJanTHUPOBATHCS K
AMOIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOLIEH CTPEMIICHHE K JOCTIKEHUIO LETH U
ycIrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JICHCTBOBATh MCXOHSl W3 CBOUX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSTHUE
IpYTHX, YYUTBIBATH €r0 TMPU OCYIIECTBICHUU OOUICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 Kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTH Yy 00YHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPUMEPaX POJb U MeCTO (GU3NKKH B (HOPMHPOBAHUHU
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIHOJIEH;

YUHUTHIBATh TPAHULIBl TNPUMEHEHUS HW3YYCHHBIX (DU3NYECKUX MOJENEH:
MartepualibHasi TOYKa, UHEpLUUAIIbHASI CUCTEMA OTCUETA, aOCOIOTHO TBEPIOE TEIO,
WJICATBHBIN Ta3, MOAEIN CTPOCHHMS Ta30B, )KUIAKOCTEHM W TBEPABIX TEJH, TOYCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKue SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHHUKHU, MOJICKYJISPHO-KUHETUUYECKON TEOpUHM CTPOCHHMS BEIECTBA U
ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  MPSIMOJIUHEWHOE
JBIKEHHE, CBOOOJHOE TaJEeHUE Tel, JBWKEHHE IO OKPYKHOCTH, HWHEPIUS,
B3auMojiericTBue Tel, aAuddy3us, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKIECHUH ), TETNIOBOE
paBHOBECHUE, HCIApEHHE, KOHJEHCAIMs, IUIaBJICHUE, KPUCTALIU3AIUS, KUIICHHE,
BJIYKHOCTh BO3/IyXa, MOBBIIICHUE JIaBJICHHS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
COCy/ie, CBS3b MEXKAY MapaMeTpaMu COCTOSIHMS Ta3a B H30Ipoleccax,
AJIEKTPU3aLUs TEJI, B3AUMOJECHUCTBUE 3aPSI0OB;

OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3YS (PU3NUEeCKHUE BEITUYUHBI:
KOOpAWHATA, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca TeJa, CHIa,
UMITYJIbC Te€Ja, KMHETUYECKasl YHEPTUsi, MOTEHIIMAIbHAsl YHEPTUs, MEXaHUYecKas
paboTa, MexXaHWYeCKass MOIINHOCTh, NPU OMNMHCAHWU TMPABWIHHO TPAKTOBATH
(bU3UYECKU CMBICII HCTOJB3yEMbIX BEJIMYHH, MX OOO3HAUEHHS] W E€IWHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO0 BEIIUUHMHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUA,
UCTIONBb3Yd (U3MUECKHe BEIUYMHBI: JIaBICHHME Ta3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPrUsi XaOTHUYECKOTO JABUIKEHHS MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJ, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSSI 3HEprusi, pabora rasa,
KO3(p(UIIMEHT T0JIE3HOTO JEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUECKHM CMBICT HCIOIB3YEMBIX BEIUYHMH, HUX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIIUE JAHHYIO
(GU3MUECKYIO0 BEIMYUHY C IPYTUMHU BETUYUHAM;

OMUCHIBATh U3YUEHHBIEC JIEKTPUUYECKHE CBOMCTBA BEILIECTBA U PJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKUE BETUUYHMHBI: AJICKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJI€, HAMPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
MpU ONHWCAHWM TIPABWIBHO TPAKTOBAaTh (DU3MUECKH CMBICI HCIOIb3YEMBbIX
BEIIMYHMH, WX OOO3HAUEHWS U EIWHUIIBI; YKa3blBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3UUYECKHUE TPOIECCHl U SBJICHUS, MCTOIB3Ys (DU3UUECKUE
3aKOHBI ¥ MPUHIUINBIL: 3aKOH BceMupHOTO TsAroteHus, I, Il u III 3akonsl HeroTOHa,
3aKOH COXpaHEHUsS MEXaHMYECKON DSHEpPruu, 3aKOH COXPAaHEHUS HWMIYJIbCa,
MPUHIHUI CYNEPHO3UIUNA CUJI, NPUHIUI PaBHOMPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW HEPrUuM TEIIOBOIO JABUKEHHUS MOJIEKYI C
a0COJIFOTHOUM TeMmepaTypol, MEPBbIM 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
ANIEKTPUYECKOrO 3apsjia, 3akoH KynoHa, mpu 3TOM pasiinyath CIIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAXKCHUE W YCIOBHS (TPAHMIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIMIBI JCHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3inudaTh YCJIOBHS UX O€30MMaCHOTO WCIOJB30BAHUS B
MOBCEJIHECBHOM XU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCIICIOBAHUIO (U3MYECKUX SBICHUN W
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX M KOCBCHHBIX HW3MEPEHUU, MPH 3ITOM
dbopmynupoBaTh npoOieMy/3amady U TUNOTE3y Y4eOHOTO OKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIIONKEHHOTO O0OPYJAOBaHUS, IMPOBOIUTH OMBIT H
(GbopMyIHpPOBATH BEIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (U3HUCCKUX BEITUYHH, ITPU
3TOM BBIOMPATh ONTHMAJBHBIA CHOCOO W3MEPEHUS W HCIIOJIb30BaTh W3BECTHHIC
METOJIbI OIICHKH TOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXIY  (U3HYECKMMHM  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(GuKCHpOBaTh PE3YNBTATHl TMOJYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B
BUJIE TAOJIUIT U TpaHKOB, JIeJIaTh BBIBOJIBI IO PE3YJIBTaTaM HCCIICIOBAHMS;

coOFO/IaTh MpaBuiIa OE30MacHOTO TpyJa MPH MPOBEICHUH UCCIICOBAHHA B
pamMKax ydeOHOTOo »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATEIbCKON W MPOEKTHOM
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U JaOOPATOPHOTO
000py1I0BaHMS;

pemiatb pacy€THhIE 3a7aud C SIBHO 3aJaHHOM (U3HUECKOW MOJEINbIO,
UCTIOJIB3YA (PU3MUYECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHalu3a YCJIOBHS 3a/1auu
BBIOMpPATh (HU3UYECKYIO MOJECINb, BBIACIATh (YU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMUMBIE Il €€ pelleHHs, TPOBOAUTH PAcCUYEThl M OIICHUBATh PEaJIbHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3UYECKON BEITUUNHBL;

peniaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
[IENOYKY PACCYXIACHHM C OMOpOd Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHHH  Y4eOHBIX  3a7ad  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIA MIOUCKA, CTPYKTYPHUPOBAHUSA, HHTEPIIPETAIINH
U TIPEJICTABICHUS Y9eOHON 1 HAyYHO-TIOMYJISIPHON HH(MOPMAINH, TIOTy4YEeHHON U3

Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTYy4aeMyI0 HH(OPMAITHIO;

IPUBOUTH MIPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHWE TMPOIECCOB OKPYKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (U3UKE B TOBCEIHEBHOW KU3HU
Tt o0ecredeHus: 6e30MacHOCTH MPU OOPAIICHUH ¢ MPUOOPAMU U TEXHHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpyMNNe C BBHIIOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJEH,
IJIAaHUPOBaTh pabOTy TPYIIbI, palMOHATIBLHO pacHpeAcssiTh O0O0S3aHHOCTH U
IJIAHUPOBATh ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJCKBATHO OIICHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kiiacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTh Yy O0YHAIOITUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax poJib U MECTO (PU3NKUA B (POpMHUPOBAHHUU
COBPEMEHHOM HAy4yHOM KAapTHUHBI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIbHOCTU JIOJEH, IEIOCTHOCTh U €IUHCTBO
bu3nYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS] HW3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYECYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO siipa MPH PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SBICHUS (MPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN M KBAHTOBOU (DM3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE IEWUCTBHS TOKa, B3aMMOJIECHCTBUE
MAarHuTOB, JJEKTPOMAarHUTHAs WHAYKIUSA, JEHWCTBHE MArHUTHOIO TIOJISI Ha
NPOBOAHUK C TOKOM W JBIDKYIIMWCS 3apsfl, SJIEKTPOMArHUTHBIE KoieOaHUs U
BOJIHBI, MPSMOJIMHEMTHOE pPACHPOCTPAHEHHE CBETA, OTPAXKEHUE, IPEIIOMIICHHUE,
uHTepdepennus, audpakuuMs W NOJSpU3alLUig CBETa, JHCIEpPCUs CBETa,
doToanekTpuueckuii 3pdext (poroaddexr), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass M HUCKYCCTBEHHas
Paauo0aKTUBHOCTD;

ONKUCHIBATh W3YUYEHHBIE CBOWCTBA BEHIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJMMOCTb  Pa3W4YHBIX  Cped) U
AJIIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), UCHONB3Yyd (U3MYECKUE BEIMYUHBI:
AJEKTPUYECKUM 3apsii, CWJIA TOKA, JJIEKTPUUYECKOE HAIPSKEHUE, SJIECKTPUYECKOE
COTIPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, SJIEKTPOJABIDKYINAs CHiia, paboTa TOKa,
WHAYKIWS MarHuTHOrO MoJisg, cwia Amrepa, cuina JlopeHna, MHIYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJICKTPUUECKOIO M MAarHUTHOIO TMOJIEH, MEPUOJ M YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CHJIa TOoKa B TIpOIecce
TapMOHUYECKUX DJICKTPOMAarHUTHBIX KoJiebaHu#, (OKYCHOE pacCTOsSHUE U
ONTHUYECKAs] CHUJIa JIMH3BI, TPU OMHCAHWH TPABUIBLHO TPAKTOBATh (HU3UUECCKUU
CMBICIT HCIIOJNB3YEMBIX BEIWYMH, HMX OO0O3HAYCHWS W EIUHUIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JaHHYKO (U3MUECKYI0 BEIMYUHY C JPYTUMU
BEJIMYMHAMMU;



ONUCHIBATh H3YYCHHBIC KBAHTOBBIE SBICHUS M MPOLECCHI, HCIOIb3YS
dbu3nYecKre BEIUMYMHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPrUsi U UMNYJbC (HOTOHA, IEPUOJI TIOJIypacnaa, SHEPTUs CBSI3U
aTOMHBIX SIJIEp, MPU ONHUCAHUU TMPABWIBHO TPAKTOBATh (DU3NYECKUN CMBICI
WCIIOIb3YEMbIX BEJIUYUH, UX O0O3HAUCHWS] M €IMHUIILI, YKa3bIBaTh (DOPMYIIbI,
CBSA3BIBAIONINE JIaHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYUHAMH,
BBIYUCIISTh 3HAaUeHUE (DU3NUYECKOM BEJIMUUHBI,

aHAJTU3UPOBATh (PU3UYECKUE MPOLIECCHl U SIBICHUS, UCIOIB3YSd (PU3UUYECKUE
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEAOBATEILHOTO U NapaieIbHOTO
COCIMHEHUsI TPOBOJHUKOB, 3aKkoH J[koyns—JleHla, 3aKkOH BIEKTPOMAarHUTHOU
WHJIYKI[UY, 3aKOH MPSIMOJIMHEWMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHbI OTPAXKEHUSA
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHEe ODifHmTeHa misa doTodddexra,
3aKOH COXPAHEHUSI SHEPTUM, 3aKOH COXPAHECHUS HUMITYJbCA, 3aKOH COXpPAaHEHUSA
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsS MacCOBOr0 4Mcia, MOcTysarsl bopa,
3aKOH PaJIMOAKTHUBHOIO pacmaja, Py 3TOM Pa3indaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAXKEHHE U YCJIOBUS (TpaHUIIBI, O00JIACTH)
IPUMEHUMOCTH;

ONpPEAEsATh HAMPABICHUE BEKTOPA MHAYKIIUM MATHUTHOTO OISl IPOBOJAHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh U OIMCHIBATh H300pKEHHE, CO3/1aBAEMOE ILJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCIHEPUMEHTHI TI0 HCCIENOBAHUIO (U3MUYECKUX SBICHUN W
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX W KOCBEHHBIX HM3MEPEHUM: IMpPU STOM
dbopmynupoBaTh mpoOieMy/3amady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMpPEIIOKEHHOTO OOOpYIOBaHUS, MPOBOIUTH OMBIT H
(bopMynHpPOBaTH BEIBOBL;

OCYIIECTBIISITh MPSMbIE M KOCBEHHBbIE U3MEPECHHS (PU3NUYECKUX BEIUYUH, TIPH
TOM BBIOMPATh ONTUMAJBHBIA CIOCOO W3MEPEHWS U HCIOIH30BaTh W3BECTHHIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEIMYUH C  HCIOJIB30BAHUEM
OpSAMBIX HM3MEPEHHWIl: MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHPOBATH
PE3YNBTATHl MOTYYECHHON 3aBUCUMOCTH (M3MUYECKUX BEITUYMH B BUIC TaOIHIl U
rpaduKoB, IeIaTh BEIBOIBI IO pe3yIbTaTaM HCCIIECIOBAHNUS,

coOmoaTh mpaBuiia O0€30MaCHOTO TPyAa MPHU MPOBEIACHUU HMCCIEIOBAaHUIN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, YYeOHO-UCCIIENOBATEILCKOH W MPOCKTHOU
JESTENHHOCTH C MCIOJIB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB M J1AOOPATOPHOTO
000pyT0BaHMS;

pemiaTth pacy€THbIE 3aJa4dl C SBHO 3aJlaHHOW (PU3UYECKOM MOJIETbIO,
UCIONb3Ys PU3NUECKHE 3aKOHBI U IPUHIUIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3a/1auu



BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (POPMYIIBI,
HEeoOXoIUMble NJisi €€ pelIeHHs, MPOBOJUTh PAacUEThl M OLEHUBATHh PEATBHOCTH
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETUYUHBI,

pelaTh KaYeCTBEHHbIE 3a/la4: BHICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXACHUI C OMOpoid Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuUecKkue sIBJICHUS,

UCIIOJIb30BaTh ~ MPU  pEIIEHHH  y4yeOHBIX  3ajJad  COBPEMEHHbIE
UH(OPMAIIMOHHBIE TEXHOJIOTUU AJI MIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALIUU
U TIpeJICTaBICHUS y4eOHOM 1 HayYHO-TIONYJISIPHON MH(OpMAIUK, MOJYy4YEHHON U3

Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTy4aeMyIo HH(OPMAIIUIO;

OOBSACHATh MPUHIUNBI JEUCTBUA MAIlWH, NOPUOOPOB U TEXHUYECKUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE NPOIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHON >KHU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaleHUuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOWCTBAaMH, Ul COXPAHEHUs 30POBbSI U COOJIIOJEHUSI HOPM SKOJIOTHYECKOIO
IIOBEJICHUS B OKPY’KaIoIlel cpene;

paboTatb B TIpyHIe C BBHIMOJIHEHUEM pA3IMYHBIX COLMAIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYyNIbl, PALUOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAlUsAX, aJleKBaTHO OLICHUBATh
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIBI B PEIIEHUE paccMaTpUBaeMOil MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3znea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHMU S
bu6moreka [IOK
1.1 ) 2
. https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > 2 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Hunamika ! 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 htts://m.edso.ru/ 74 1bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAIPHASA ®U3UKA U TEPMOJAUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznea 4. 9JIEKTPOJINHAMUKA
bub6mmoreka [{OK

41 UICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
42 [TocTostHHBIN 25IeKTpUYECKHil TOK. TOKH B 13 bubmmoreka [{OK

' Pa3IIMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Wroro mo pazueny 23

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne n/n P Konrpoabublie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHO€e noJie. DIeKTpOMarHuTHas 11 1 5 bubnuoreka [JOK
' HHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 9 1 bubnuoreka [IOK
' KoJIe0anus https://m.edso0.ru/7f41c97c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJLHOCTH

OCHOBBI CIEIMATIBHOW TE€OpUU bubmuoreka [JOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edso0.ru/7f41c97c
Utoro mo pazneny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHTHI KBAaHTOBOW OTITUKH 6 httos://m.edsoo.ru/7fA1ca7c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK
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4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?;fj/l;lr?]f;ig S/I;f41097c
Hroro no pazneny 7
Paznen 6. OGOBIIAIOILIEE IOBTOPEHUE

6.1 Oo6o0maroree MOBTOPEHNE 5 ftﬁfsn;lg:;iggﬁ £41c07¢
Hroro mo pazgeny 5
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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