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HOACHUTEJIBHAA 3AIIMCKA
Pabouas mnporpamma coctaBieHa Ha ocHoBe @DenepanbHOW padouen
MpOorpaMMbl cpeiHero o01ero oopa3oBaHusl.
Ha u3yuenue ¢usuku orBoautcs 204 yacos: B 10 kimacce — 102 yacos (3
yaca B HeJelnto), Bl 1kmacce—102yacoB(3uacaBHEALTIO).

COIAEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOT 0 TO3HAHMS

®usnka — Hayka o mpupone. HayuHble METONBI NMO3HAHMS OKPYKAIOIMIETO
mupa. Ponb JKCnepuMeHTa © TEOpUM B MPOLECCE IO3HAHUS IPUPOJIBI.
DKCHEepUMEHT B (PU3HKE.

MopenupoBanue (HU3MUYECKUX SIBIEHUN M TpolieccoB. HaydHble TrUmoTessl.
duznyeckrue 3aKOHbBI U TeOpUH. ['paHuIlbI TPUMEHUMOCTH (QU3HYECKUX 3aKOHOB.
[IpuHUMD COOTBETCTBUS.

Ponb u mecto ¢u3uku B GOpMHUPOBAHUM COBPEMEHHON HAyYHON KapTHHBI
MUpPa, B IPAKTHYECKON NEATEIbHOCTH JIFOEH.

Jlemoncmpayuu

AHasioroBple U IU(PPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe aBrkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOpPEHHE MaTepuajbHOM TOYKH, UX MPOEKIMU HA OCU CHUCTEMBbI KOOPAUHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHEHHOE IBMXKEeHHUE. | 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHS, IyTH U MepeMEIICHUs
MaTepuagbHONW TOYKUA OT BPEMEHH.

CBoOoaHOe ageHre. Y CKOpeHre CBOOOTHOTO T ICHHUS.

KpuBonuneintnoe  nBrkeHue. JIBMKEHME  MaTepUalbHOM TOYKH IO
OKPYKHOCTH C IMOCTOSSHHOM MO MOJYJIK0 CKOPOCTBIO. YTJI0OBask CKOPOCTh, JIMHEWHAS
ckopocTs. [lepron u yacrora obpaienus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: CIHIOMETP,
JBUKEHHE CHAPSIAOB, IICMTHBIE U PEMEHHBIE TIepeaauH.

Jlemoncmpayuu



Mogenb cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBU>KEHUS.

[IpeoOpazoBaHue NBMKEHUM C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmonenue aBukeHHsI Teja, OPOIIEHHOrO TOJA YIiOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, TPONUICHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHH MpPU PaBHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHune nBUKEHUS 1IapUKa B BA3KOUW KUKOCTH.

N3yuenne nBuxeHus Teia, OPOIICHHOTO0 TOPU3OHTAIBHO.

Tema 2. /lunamuka

[IpuHuun  otHocutenbHOCTH  ['anmmnes. Ilepeelii  3akoH  HeroToHa.
NHepunanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IU1sl MaTepuanabHOi Touku. Tpetuil 3akoH HproTOHA I MaTepUalbHBIX TOYEK.

3akoH BcemupHOro Ttsirorenus. Cuna Tskectn. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJIbXeHUs1, kaueHus ). Cuia tperus. Cyxoe
tpenne. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuiia conpoTUBIIEHUS MPU IBHXKEHUU Teja B AKUJKOCTH WIIH rase.

[TocTynarensHOE M BpaniaTeabHOE JBMKEHHUE a0COIOTHO TBEPIOTO TEa.

MOMEHT Cuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOAIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

Cnoxenue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JieopMaIinu.



HesecomocTts. Bec tena npu yCKOpEeHHOM NOABEME U NIAICHUH.

CpaBHEeHME CUJT TPEHHUS TTOKOS, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomoi

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pasiie, oT ux aedopmaiium.

HccnenoBanue yciioBUli pPaBHOBECHS TBEPAOTO TENA, HMEIOMIETO OCh
BpaILlCHUS.

Tema 3. 3akonbl coXpaneHusn 6 mexanuke

NMnynbe MarepuanbHOW TOUYKH (Tejia), CHUCTEMBbl MaTepUaIbHBIX TOYEK.
NMnynbC Cuibl M U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUs HMITyJbCa.
PeaktrBHOE IBUKEHHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaqbHOM TOYKH. TeopemMa 00 HW3MEHEHUH
KMHETUYECKON SHEPTUH.

[TorennuanbHas SHEprus. [ToreHimanbHas SHEprus yIpyro
nebopMupoBaHHOW  TpyKuHBI.  [loTeHIManbHas  3Heprusi Tena  BOJU3H
MOBEPXHOCTH 3E€MJIH.

[loTeHuManbHble W HEMOTEHUWAJbHBIE  CHJIBL. CBs3p  paboThHI
HEMOTEHUUAJIbHBIX CWJI C HM3MEHEHHUEM MEXaHUYECKOW SHEpPrUU CHUCTEMBI TEIN.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTHUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOAOMET, KOMED,
NPY>KUHHBIA MMUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon mOTEeHIIMATBEHOMN YHEPTUN B KHHETHUYECKYIO U 00paTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yyenue aOCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasATHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3Hepruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.

Pazgea 3. MoJsiekyasipHas pu3uka ¥ TepMOAMHAMMKA
Tema 1. Ocnogbl MOEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHbBIE TOJIOXKEHUS MOJEKYISIPHO-KMHETUYECKON TEOPUHU U HX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxeHue. uddys3us. Xapakrep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U



TBEPABIX TEJN U O0BSICHEHUE CBOMCTB BEUIECTBA Ha OCHOBE ATUX Mojenel. Macca u
pa3mepsl Mosiekyl. KonmnuectBo Beniectna. [loctosHuass ABorajpo.

TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remmneparyp
Lenbcns.

Mopgens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEeOpHHM HJACealbHOro raza. AOCONIOTHas TeMmIeparypa Kak Mepa
CpeAHEN KWHETUYECKOM HHEpPruM TEIUIOBOrO IBWKEHMsS dvactull raza. Illkama
temrniepatyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH JlanmpToHa. M30mponeccsl B UICAIBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BenlecTBa. ['paduueckoe mnpeacTaBIeHUE H3OIMPOILIECCOB: H30TEpMa, H30X0pa,
uzobapa.

TexHudyeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JMCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUIA.

OnbiTel 10 MU PY3UN KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKECHHUS.

Mopaens onbita TepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UCAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaT€ Ha OCHOBE U3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCHMOCTH MEXKy MIapaMEeTPaMU COCTOSIHUS Pa3peKEHHOr0
rasa.

Tema 2. Ocnosvl mepmoOuUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpeHHssI 3HEPrus TEPMOIUHAMUYECKOU
CUCTEMBI U cIOCcO0BI €€ n3mMeHeHus. KoimyecTBo TemnoTel U padora. BHyTpeHHss
JHEprus  OAHOATOMHOIO  MJACAJIBHOrO  rasza.  Buael  Temonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKLIMS, U3IyUYECHHE. Y IeIbHas TEITIOEMKOCTh BEIECTBA.
KonndecTBo TEMI0THI IpH TEIIoNepesaye.

[Tonsitue 006 aamabatHom mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOAMHAMUKHM K H3ompoueccaM. ['paduueckas
MHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs NpoLieccoB B MPUPO/IE.



TemmoBble  mammHbl.  [IpyHUOMOBI  OEUCTBUA — TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIUIOBbIX MamuHax. KoadduiuueHt monae3Horo
nevictBus TermoBod MammHbl. [lukn KapHo u ero xosd@uiueHT mojae3Horo
JNEUCTBUSA. DKOJOTUYECKHE MPOOIEMBI TEIIIOPHEPTETUKH.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOopaHus, OBITOBOM XOJIOIMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku u3 OyTBUIKK TOJI JCHCTBUEM CXKAaTOTO BO3J/lyXa, HarpeBaHue s¢dupa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAITus).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tejia MpH TeIuionepeaye.

OnpIT 1Mo ananabaTHOMY pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsi BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusa eeuwjecmea. Pazoevie nepexoovl

[Tapoobpa3oBanue u koHaeHcauusa. Vcnapenue u kuneHue. AOCONIOTHAs |
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YxaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBieHue wu
KpUCTaITU3aus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TETIIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH IOJYUYECHHUS] COBPEMEHHBIX MaT€pUANIOB, B
TOM YHCJIE HAHOMAaTEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kurnienune npy noHM>KEHHOM J1aBJICHUH.

Crioco0bI u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBICHUS KPUCTAIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpuCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznea 4. DaekrpoguHaMHuKa
Tema 1. Inekmpocmamuxa



OnekTpu3anns Ten. OJEKTPUYEeCKMi 3apsan. J(Ba Buaa JIIEKTPUYECKHUX
3apsnoB. IIpOBOMHMKM, IDUANEKTPUKM U IOJYNPOBOAHUKH. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3anmoperiictBue 3apsanoB. 3akoH Kynona. TodeuHbIi JIEKTPUUYECKHM 3apsi.
Onektpuueckoe rmone. Hanpsk€HHOCTh  diekTpuueckoro mnojsd. IIpuHnun
CYIIEPHO3UIMU DIIEKTPUYECKUX TTOJIeU. JIMHUM HANpsKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  amekrpocratudeckoro  moisa.  llotenmuan.  PasHocThb
noTeHUUaN0B. [IpOBONHMKM M JAMDIIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHudyeckne yCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUYECKas 3alluTa, 3a3eMJIEHHE DIIEKTPOINpPHOOPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Llemoncmpayuu

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B DIIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaThyecKas 3anuTa.

JIMBNEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUAJIEKTPHUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii Inekmpudeckuit mok. Toxu é paznuunwvix cpeoax

ONEeKTpUYeCKuid TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE CONMPOTUBJIEHUE. YAEIBHOE CONPOTUBIECHHE BEIIECTBA.
IlocnenoBarenpHOE, IapaJLIEIBHOE, CMEIIAHHOE COEIMHEHHUE MIPOBOJHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIAsl CHJIa U BHYTPEHHEE CONPOTHBICHUE HMCTOYHUKA TOKA.
3akon OMa [iJ1s MOJHOM (3aMKHYTOM ) anekTpudeckoil rienu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COIIPOTHUBIICHUSI METAJNIOB OT TEMIIEPATYpbl. CBEPXIIPOBOIUMOCTb.



DNeKTpUUeCcKuil TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBoHUKH. CobOcTBeHHas u npuUMecHast MIPOBOJIMMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoAHUKOBBIE TPUOOPHI.

ONeKTpUYEeCKUd TOK B  pacTBOpaX H  paciuiaBax  3JIEKTPOJUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNSA. DIEKTPOIIN3.

DNIeKTpUUYeCKUii TOK B Ta3zax. CamMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHudeckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, pEOCTaT, HUCTOYHUKUA TOKA, »JJEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOIHUKOBBIN JTUO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

3aBUCUMOCTh COTPOTUBICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

CwmeranHoe CoeTMHEHNE MTPOBOTHUKOB.

[IpsMoe wu3MepeHue dIEKTPOABIKYIIEeH cuibl. KopoTkoe 3ambIKaHue
rajbBaHUYECKOTO JIIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTH ANEKTPOIUTOB.

NckpoBoii pa3psia 1 IpOBOJAUMOCTD BO3AYyXA.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6monenue smekTposusa.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca ¢pu3uku 6a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISCTCS C
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€ C KypcaMu MaTE€MaTHKH,
OMoNOTNHU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meowxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHCHHH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHUE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIMUA HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.



buonoeus: Mmexanndeckoe NBUXEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUJIbI TEIIONEPEayH, TEILIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB Y MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKHME CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IUCCOLUALNS,
rajbBaHUKA.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, OaApOMETP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHuEe ABWKEHHH C HCIOJb30BAHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBHUTaTellb BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIYYEHHUSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHUCJIE HAHOMATEpUAJIOB, H
HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKasl 3allyTa, 3a3eMJICHHE JJICKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATrPEBATEIbHBIC puOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TATbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHME  MOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe mosie. BekTop MarHMTHOM WHAYKOWH. [IpuHOMN Cynepno3uuuun
MAarHUTHBIX MMOJiIeH. JIMHMM MarHuTHOM WHAYKIWU. KapThHa JWHUNA MarHUTHOMN
WHJIYKITUH TOJIs1 TOCTOSTHHBIX MarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA € TOKOM. KapThHa JHMHUNA WHIYKIUH
MarHMTHOTO TMOJISI JUIMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT OpcTena. BzaumoaeicTBre MPOBOJHUKOB C
TOKOM.

Cunia AMmnepa, €€ MOIyJIb U HallpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HallpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM I1ojie. PaGoTa cunsl JlopeHma.

SlBrieHne 3JIEKTpOMAarHUTHOM WHAYKUMHU. [IOTOK BekTOpa MarHuTHOU
WHAYKIAHA. OJEKTPOABIKYIIAS CWia WHAYKIUK. 3aKOH JJIEKTPOMAarHUTHOU
naaykuun Gapanes.

BuxpeBoe anektpuueckoe Tmosie. DJIEKTPOABUXKYINAS CUJIa HWHIYKIIUHA B
MPOBOTHUKE, NBKYIIEMCS MOCTYNATEILHO B OJHOPOJHOM MAarHMTHOM IIOJIE.

[TpaBuno Jlenua.

NHayKTUBHOCTB.  SIBJI€HHE CAMOMHIYKLHWHU. OJICKTPOABMKYIIAs  CHja
CaMOWHIYKIIHH.



DHEPrusi MArHUTHOTO MOJI KaTYIIKU C TOKOM.

DIJIEKTPOMArHUuTHOE TOJIE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YaCTHUILl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOT'O Ty4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIUA MAarHuTHOTO TIOJISI.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHIYKIIUH.

[Ipasuiio Jlenua.

3aBUCUMOCTD JJICKTPOABMXKYILIEH CUJIbI MHIYKIIMM OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO MOTOKA.

SBrieHrEe CaMOUHYKIIUH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 2JIEKTPOMArHUTHON UHIYKIUU.

Paznen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eO0anus

Konebarensaass  cucrema. CBOOOmHBIE  MEXAaHUYECKHE  KOJICOAHUS.
I'apmonndeckue komebanus. Ilepwon, vactora, ammumatyga u ¢aza KojaeOaHHIMA.
[IpyxuHHBI MasgTHUK. MaTeMaTHU4ECKUNd MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosnebanwmii. [IpeBparieHne sHeprun NPy TapPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOAaHHS B
UJEaJTbHOM KOJIE0ATETbHOM KOHTYpe. AHAQJIOTUS MEXAY MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH CcOXpaHEHUS
SHEPIUM B UJEATBHOM KOJe0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaroMuX KojleOaHUSX. BBIHYKIEHHBIE MEXaHUYECKHE
KosneOanus. Pezonanc. BeiHYX)IeHHBIC 2I€KTPOMATrHUTHBIE KOJICOaHN.

Ilepemennbii  TOK. CHUHYyCOMAAIbHBIM TEpPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpanchopmatop. IIpousBoacTBO, mepeaadya U MOTPEOICHUE FNEKTPUUECKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCEITHEBHOM KU3HHU.



TexHuueckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHE: DBJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEaY.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojieOaTEeIbHONM CHUCTEMBbI (MPYXUHHBIA WA
MaTeMaTUYeCKUI MasTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue CBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAPSDKEHUSI OT BPEMEHU) ISt
ANEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHanc mnpu mocnenoBaTeNbHOM —COEAMHEHWM PE3UCTOpA, KaTYIIKH
WHJYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoleOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBaHnne NEpPEMEHHOr0 TOKAa B LENA W3 IOCJIENOBATEIIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoOMaAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JyiMHa BoJiHBL. [lomepeyHble W TPOJOIBHBIE BOJHBI.
Nutepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYE€HHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B snekTpomarautHoit BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPEIOMIICHUE, MOSpU3alus, TUPpaKIus,
unTepdepennrsi. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTpPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[IpuHUMIIBI pagUOCBA3U U TEIEBUICHUS. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHMKE W MEJUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-niedn.

Jlemoncmpayuu

O6pa3oBaHue U pacIpPOCTPAHEHHUE OMEPEUHBIX U MPOJIOTBHBIX BOJIH.

Kone6mtomeecst Tesio Kak MICTOYHUK 3BYKA.

HaGnronenne orpakeHus U MpesioMIICHUS] MEXaHUYECKUX BOJIH.



HaGmonenue natepdepeHnu u tuppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenne cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYJIO0H U
4acTOTOH KoJieOaHuH.

HccnenoBanne CBOWMCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpakKCHHUE,
npesioMJIeHUe, Noaspu3anus, udpakuus, UHTEpPEPEeHIIHS.

Tema 3. Onmuxka

I'eomerprueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu ceera. ToueuHblii HICTOUHUK CBETA.

OTtpaxkeHnue cBeta. 3aKOHbI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxkeHuil B
IUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIeHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiienusi. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroa MOIHOrO
BHYTPEHHET'0 OTPaKEHHUSI.

Hucnepcust cBeta. ClnoxHBIM cocTaB Oenoro ceera. L{ger.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas JsuH3a. DoKycHOe
paccTosiHUE W ONTHYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHune wn3o0pa)keHuil B
coOuparonmx U paccenBaronux jduH3zax. Gopmyna TOHKOW JHUH3BL. YBEITUYECHHE,
JaBAEMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakinmoHHas peméTka. YcjaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIla,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOM, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHElHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMJIEHUE CBETA.
OnTtuueckue npudopsI.

[TonHOEe BHYyTpeHHEE OTpaxkeHre. Moenb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenu MUKpOCKOMa, TEJIECKOMa.

Habnronenue natepdepeHiinm ceeTa.

HaGmronenue nudpakunu ceera.

Habnronenue nucnepcun cBeTa.



[lonyuyeHne cnekTpa ¢ MOMOILIBIO IPU3MBI.

[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEMIETKY.
HaGmronenue noiasipu3anuu CBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi
N3mepenue nmokazaresns NpeaoMIICHUS CTEKIIA.
HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nesn 6. OcHOBBI ClIENMAJIBLHON TEOPUU OTHOCUTEJIbHOCTH

['panumel mpUMEHMMOCTH — KJIaccMdeckod — mexaHuku.  [loctymats
CIENUAIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOMAYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIIBHOCTH DUHIIITCHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTU. 3aMeJIJIeHUE BPEMEHU M COKpalleHHe
JUTVHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBs13b MaccChl ¢ SHEPrUeH U UMITYJIbCOM PESTUBUCTCKON YaCTUIIBI. DHEPTrus
TIOKOSI.

Pa3nen 7. KBanToBas pusuka

Tema 1. dnemenmovt K6aHMOBOI ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPrus
U UMITyJIbC (HOTOHA.

OtkpseiTre u uccinenoBanue porodddexra. Onbitel A. I'. CToneToBa. 3aK0oHbBI
dororddexra. YpaBuenue OitHmreiiHa aa dotodddexra. «KpacHas rpaHuna»
doTorddexra.

Japnenue ceera. Onwitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTunK, colHeUHas O6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (oToddekTa.

Ceetouon.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas Mmogmens aroma. lloctynater bopa. M3nydyenume u mnormiomieHue
(GOTOHOB MpHU MEPEeXOoJe aToMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrou. Bumsl
criekTpoB. CIIEKTp YpOBHEW SHEPTUHU aTOMa BOAOPO/A.



BosHoBeie cBoiicTBa yactull. Bomusl ne bpoitns. KopmycKyisipHO-BOJIHOBOM
Iyau3M.

CnoHTaHHOE U BBIHYXJECHHOE U3JIyYCHHUE.
TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mognens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI Ja3epa.
HaGmonenue nuHeM4aThiX CIEKTPOB U3TYUCHUSI.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
HaGmonenue nuHevaToro cekrpa.
Tema 3. Amomnoe a0po
DKCMEPUMEHTBI, JIOKA3bIBAIOIIME CJIOKHOCTh CTpoeHUs siapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
pamuoakTuBHOTO wm3iaydyeHus. CBoictBa anb(da-, OeTa-, raMMa-U3ITyUYEHUS.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monenb sapa [eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.
Anbda-pacnan. DIEKTPOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJuOaKTUBHOrO pacnaja.
DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.
Snepnbie peakuuu. /leneHrue u CUHTE3 AIEp.
Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobieMbl W TEPCHEKTHUBBI
SAIEPHON SHEPIeTUKU. DKOJIOTUYECKHUE aCIIEKThI IAEPHON SHEPTreTUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
MeTtonpl HAOIIOICHUS ¥ PETUCTPALIAN AIIEMEHTAPHBIX YaCTHII.
dyHaaMeHTaIbHbIe B3auMOACHCTBUSA. ENMHCTBO (hr3nveckoit KapTHHBI MUPA.
TexHuueckne yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHUE: TIO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BuThs actpoHomuu. [IpukinaaHoe U MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3BésmHoro nebGa. Co3Besnusi, sipkue 3BE3MbI, TUIAHETHI, WX BHUIMMOE
NIBIDKEHUE.



Conneynas cucrema.

Connue. Conneunas axtuBHOCTb. McTtouHmk sHeprum CosHIA U 3BE3N.
3BE3MIBI, UX OCHOBHBIE XAPAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIA KJIACC —
CBETHUMOCTB». 3BE31bl TJIABHOM IMOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIA 3BE3J TIJIABHOW IOCIEI0BATEIBHOCTH. BHYTpEHHEE CTpOEHHE
3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUM U 3Bostonnn ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne u nBuxkeHue ConHua B
lNamaktuke. Tunsl ramaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B sSApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe n3nydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HaGmonennst HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUM JJIsI OTPEIeTICHUsI TIOJIOKEHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTu.

O600maromnee NOBTOpPeHUE

Ponb Qu3ukm u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM U 3THUYECKOU cdepax AesTEIHLHOCTH YeIOBEKa, POJIb U MECTO (PUBUKHU
U aCTPOHOMHUH B COBPEMEHHOM HAYYHOU KapTUHE MHUpPA, POJIb (YU3NIECKOU TCOPUH
B (HOpPMUPOBAaHWM TMPEJACTABICHUH O (U3NYECKOM KapTHHE MHpa, MECTO
¢dusznueckor KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHS B 11 Kitacce oCyIIeCTBISETCS C
YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBS3€d C KypcaMH MAaTEMATHUKH,
OWoNoTNU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nouamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUA: SIBIICHWE, HAay4YHBIH (akT, rumore3a, (pu3mdeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMHA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKIMM, NPU3HAKK TOAOOUS TPEYTOJIbHUKOB,
onpeiesieHne MIoNaau IIOCKUX Guryp u oobEmMa Ted.



buonozus: »nexkTpuyeckue SBICHUS B JKUBOM NpPHUPOAE, KoJjeOaTellbHbIe
JIBUKECHUS B )KUBOU MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOU IPUPOJE, ACUCTBUE
paguanuy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAIIIMYECKasl CTPYKTypa TBEPABIX
TEJN, MEXaHM3Mbl OOpa30BaHMUS KPUCTAUIMYECKONM pEHETKH, CIEKTPaJbHBIM
aHaJIn3.

l'eocpaghus:  marHuTHBIE TONMIOCA 3€MIIM, 3aJIeKM MArHUTHBIX Py,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMJIICTPSICEHUIA.

Texnonocus: JHMHUU DIIEKTpOIEpead, TIEHEPATOp IIEPEMEHHOIO TOKa,
DJIEKTPOJBUIaTeNb, WHAYKLIHMOHHAS II€Yb, pajgap, PaguoOnpUEMHUK, TEJIEBU30D,
anTeHHa, teiedon, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs OMNTHKA,
coJiHeYHas Oarapes.

IINIAHUPYEMBIE PE3VJBbBTATHBI OCBOEHHA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «®du3uMka» Ha YpOBHE CpEIHEro OOIIero
oOpa3oBanus (06a30BbI YpOBEHb) AOHKHO OOECIEUUTH JTOCTUKEHHUE CIETYIOIMINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3YNbTATHl OCBOEHUS yueOHOTO mpeaMera «Du3uKa» TOKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIMXCs PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEHW IMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIEHUN, COOTBETCTBYIOIIHNX
TPAJIUIIUOHHBIM TEHHOCTSIM POCCHUMCKOTO O0OIeCcTBa, PACHIUPEHHE >KU3HEHHOTO
ONBITa U ONBITA JESITEIBHOCTH B MPOLIECCE Pealn3allui OCHOBHBIX HAIlPaBICHUU
BOCIIUTATEIIBHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMH O0YUYAIOIIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATAE  TPAJULMOHHBIX  OOIIECYEIOBEYECKUX T'YMAHUCTHYECKHX U
JEMOKPATUYECKNX IEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TI'Pa)KJAHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00Pa30BaTEIbHON OpraHU3allNH;

YMEHHE B3aUMOJIEMCTBOBATH C COMAIBHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESATEIbHOCTH;

2)IaTPUOTHYECKOr0 BOCIIUTAHUS



c(hopMUPOBAaHHOCTH POCCUUCKOU IPaKIaHCKON UJICHTUYHOCTH,
MaTpUOTU3MA,;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JAOCTHUXEHUIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO TOBEICHUS;

CIIOCOOHOCTh OIICHWUBATh CUTYAllMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATENbHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

4)3CTeTHYECKOr0 BOCIIUTAHUS :

ACTETHUYECKOE OTHOIIEHUE K MUPY, BKIIFOYasl CTETUKY HAYYHOTO TBOPUYECTBA,
npuCyiiero (GU3n4ecKo HayKe;

5)TpyaoBOro BOCIMTAHMS:

UHTEpPEC K pa3IuuHbIM cepam mpodeccroHaIbHON JEATeTbHOCTH, B TOM
YHUCJIe CBA3AHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TITAHBI,

TOTOBHOCThH M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00JIACTH
(bu3MKU HA TPOTSHKEHUU BCEH KU3HU;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh SKOJOTUYECKONW KYJNbTYPhl, OCO3HAHHUE TJI00aIHHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUN B OKPYKAIOIIEH CPEJIC HA OCHOBE
3HAHUA LU YCTOMYMBOTO Pa3BUTHS YEIIOBECUECTBA;

paclIMpeHue omblTa AEATEIbHOCTH JKOJOTUYECKOW HAIpPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 10 (HU3UKE;

7)UEHHOCTH HAYYHOI'0 IMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3NYECKOIN HAYKH;

OCO3HAHME LIEHHOCTM HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B MPOLECCE
U3ydeHus:  (QU3HKKA  OCYHIECTBISATH  NPOEKTHYIO U HCCJIEIO0BATEIHCKYIO
JNEATENbHOCTh MHANBUIYAJIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornuyeckue JelcTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;



OTpEeNEeNsITh IEN JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl U KPUTCPUU UX
TOCTKEHUS;

BBISIBJISTh 3aKOHOMEPHOCTH ¥ TNPOTHBOPEYHMS B  paccMaTPHBAEMBIX
(U3HUECKUX SIBIICHUSX;

pa3palaTbiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTepHAIbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCILHOCTh, OIICHUBATh COOTBETCTBUEC PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

Ba3oBble ucciienoBaTe/IbcKHe TeHCTBHSA

BJIQJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIFOUCBBIMU TOHSITHSIMU H METOJAMH
(bu3HUECKON HAYKH;

BJIaJICTh HaBBIKAMHU YUEOHO-HUCCIICAOBATEIIBCKOM U MMPOCKTHOM JIEATCILHOCTH
B 00acTu (pU3UKH, CTOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEIIBHOMY IOUCKY
METOJIOB PEIICHHS 3a7a4 (PU3NUECKOTO COJCP)KAaHUS, MPUMCHCHUIO pPa3IMYHbIX
METOJIOB ITO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH 110 TIOJIYYCHHUIO HOBOTO 3HAHUS, €ro
MHTEPIpETAlliU, NPEeoOpa3oBaHUI0O M TIPUMEHEHUIO B Pa3lUYHBIX yUCOHBIX
CUTYaIUSIX, B TOM YHUCIIC TIPHU CO3AAHUH YI€OHBIX IIPOCKTOB B 00JIACTH (PU3HKH;

BBISIBIIATh TPUYMHHO-CIICACTBEHHBIC CBS3W W aKTyaJHM3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pEIICHHs, HAXOAWTh apryMEHTHI JJI JI0Ka3aTelIbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh IOJYYCHHBIE B XOJE peHICHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MCHEHHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIHHOM
JESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DUZUKY;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCHTh 3HaHUS 1O (U3UKE B TPAKTHYECKYIO 00JaCTh
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJIXOIBI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, TOMYCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ ungopmaumeii:

BJIQ/ICTh HaBBIKAMH TMOJTydYeHUs WH(DopMarmu (U3NUeCcKOro COACpKaHUs U3

HMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIHFHO OCYIICCTBISITh TOWCK, aHAJM3,



CUCTEMATH3alUI0 W HMHTEPIPETAINI0 MHGOPMAIMKN PA3IUYHBIX BHUIOB W (HOpM
MIPEICTABIICHUS;

OIICHUBATh JIOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3AIIMOHHBIX
3a/1ad ¢ COOJIOJICHHEM TpeOOBaHUN HOPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOEPEeKCHHs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 06€30MaCHOCTH;

co3daBaTh TEKCThl (PU3WYECKOTO COJAEpXKaHWUS B PA3IMYHBIX (PopMmarax ¢
y4€TOM Ha3Ha4YCHHsI HH(OPMAIIMH U IIEJICBON ayJAMTOPUH, BEIOUpPAs ONTHMAIIBHYIO
dbopMy TpeICTaBICHUS U BU3YyaJTU3aIIHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBHS:

OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3UKM HW BO BHE-YPOUHOM
JIEATSIIHHOCTH;

pacrio3HaBaTh TPEANOCHUIKM  KOH(MJIUKTHBIX CUTyalldd ©W  CMST4YaTh
KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUYHO H3JIAraTh CBOK TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYAIbHOU
paboTHI;

BBIOMpATh TEMAaTHKy U METOJBl COBMECTHBIX JACHCTBUM C y4ETOM OOIIHUX
WHTEPECOB U BO3MOYKHOCTEH KaXKJ0r0 YieHa KOJUICKTUBA;

NpUHUMATh II€JIM  COBMECTHOM  JAEATENIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBAaTh JCUCTBUS MO €€ JOCTHKCHHUIO: COCTaBJISATH IUIAH JIEMCTBUM,
pacrpenensaTh pojau ¢ Y4E€TOM MHEHHMM YYaCTHHUKOB, OOCYXKJIAaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OIIEHUBATh KAa4ye€CTBO CBOEr0 BKJIaJa M KaXKJAOT0 y4YaCTHMKA KOMaHIbI B
0OIIMiA pe3ybTaT 1Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TPOEKTHI, OICHHWBATh WJIEM C TO3UIMU HOBU3HHI,
OPUTHHAIBLHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIATh TO3WTUBHOE CTPATETMYECKOE MOBEIACHUE B Pa3JIUYHBIX
CUTYAIUAX, IPOSIBISATH TBOPUYCCTBO U BOOOPAKECHHUE, OBITH HHUITUATHBHBIM.

PeryjisiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuszanus:
CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIBHYIO NIESITEIBHOCTh B O0JACTH
GU3UKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIC 3a/1a4H;



CaMOCTOSITEJIbHO COCTABIIATH IUIAH DPEIIECHUS PACUETHBIX U KaYECTBEHHBIX
3a/1a4, IUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOYTECHHI;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKHU Y4eOHOTO MTpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUMH;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTHUpOBaTh €ro, OpaTb Ha celd
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHHUIO BSPYIUMLUMUA B 00JacTH
(U3HKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B NIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEIISIM;

BJa/JI€Th  HAaBbIKAMU  [O3HABAaTEJIBHOM  peQeKCMH  KaKk  OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX TPOLECCOB, HMX PE3YJNbTaTOB H
OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedieKCHH I OLEHKH CUTYallud, BIOOpa BEPHOTO
pEelIeHNS,;

YMETh OLICHUBAaTh PHUCKM W CBOEBPEMEHHO IPUHUMATh pEUICHUS 10 HX
CHU)KCHHIO;

IPUHMMATh MOTHBBI M apryMEHTHl JPYTHX IPH aHAJIU3€ pPE3yJbTaTOB
NEeSATENBHOCTH;

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

OPUHUMAaTh MOTHBBI M apryMEHTBl JPYTUX IPH aHAJIU3€ pPE3yJbTaTOB
NEeATENBHOCTH;

IpU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B mponecce NOCTHKEHHUS JIMYHOCTHBIX PE3YJbTATOB OCBOEHUS IMPOTrPaMMBI
no (Qu3MKe s YpOBHA CcpeAaHero oOmero oOpa3oBaHus y OOyYaronIuxcs
COBEPILIEHCTBYETCS HYMOLIMOHAJIBHBIN UHTEIJIEKT, IIPEANOIararoIni
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHME, BUCTh HAMpaBICHUS Pa3BUTUS COOCTBEHHON 3MOIMOHAILHOU CEpBI,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJMPOBAHMS, BKJIIOYAIOLIEIO0 CaMOKOHTPOJb, YMEHHME IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHHE, CIOCOOHOCTh aJaNTUPOBATBCA K
HMOLIMOHAIBHBIM U3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKJIIOYAIOLIEH CTPEMIIEHHE K JOCTHKEHUIO LIENI U
ycrnexy, ONTUMHU3M, WHULHMATUBHOCTb, YMEHHE JEHCTBOBAaTh MCXOAS M3 CBOUX
BO3MOKHOCTEH;



SMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
OpYTHX, YYUTBIBaTh €ro NpPH OCYUIECTBICHUM OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO U COIIEPEIKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOLIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOLLIEHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TNpHUMEpax poJib U MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKOU 1€ TEIbHOCTH JIIOICH;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YYCHHBIX (PU3MYECKUX MOJICTIeH:
MaTepHalibHas TOYKA, HHEPIMAIbHAS CUCTEMa OTCUYETa, a0COIIOTHO TBEPIOE TENO,
UJCAJIbHBIN ra3, MOJEIM CTPOCHHUS Ta30B, KUAKOCTEW U TBEPIABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU PEIIeHNU (PU3HUECKUX 3a]1ay;

pacno3HaBaTh (pu3nMyecKkue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUHM CTPOCHHMS BEIIECTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
JIBUKEHUE, CBOOOTHOE TMAJE€HUE TeJl, ABWKEHHE 10 OKPYKHOCTH, HHEpIUs,
B3auMo/jieiicTBUE Tell, AU(Qy3usi, OpOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPIBIX TEJl, U3MEHEHHE 00BEMA TeJ IPU HarpeBaHUU (OXJIAXKIACHHUH ), TEIIJIOBOE
pPaBHOBECUE, WCIIAPECHHE, KOHACHCALMsS, IUIABICHUE, KPUCTAIUIM3ALMSA, KUIIEHUE,
BJIQXKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPbITOM
coCylle, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHMSI Tra3a B  HM30IpOIEccax,
ANEKTpU3ALUs TEJl, B3aUMOACHCTBUE 3aPsAI0B;

OMKCHIBATh MEXAHUYECKOE JBWIKEHUE, UCIONB3Yys (U3UYECKUE BEITUYHHBI:
KOOpAMHATA, NyTh, IEPEMELICHHE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
MMITYJIbC T€Jla, KMHETUYECKasl 3HEPTUs, IMOTCHIMAJIbHAs 3HEPTUs, MEXaHUYECKas
pabora, MexaHW4YecKas MOIIHOCTh; TPHU ONUCAHWUU TIPABHIBHO TPAKTOBATH
du3nUecKuii CMBICT MCIOJIB3YEMBIX BEIMYWH, WX OOO3HAYCHHUS W €IIUHUIIBI,
HaXOJUTh (POPMYITBI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIUYUHY C APYTHMHU
BEJIMYMHAMM;

ONMUCHIBATh H3YYEHHBIC TEIUIOBBIC CBOMCTBA TEJI WM TEIUIOBBIC SBIICHUS,
UCTIONIB3YsS (M3MYECKHE BEIWYWHBI: JAaBJICHHWE Tas3a, TeMIlepaTypa, CpemHss
KMHETUYECKAs] YHEPIUsl XaOTUYECKOTO JABHMKEHUSI MOJIEKYJ, CPEAHEKBaApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI »HEprusi, paboTa rasa,
KO3(pUUHMEHT TMOJE3HOro JACHCTBUS TEIUIOBOIO JIBUTATelNs; MHpH ONUCAHUU
MPaBUJIBHO TPAaKTOBAaTh (DU3UYECKUM CMBICH HCMOJIb3YyEeMbIX BEJIHWYMH, UX



000O3HaUeHUsT W EAMHMIBI, HaXOAUTh (OPMYJbl, CBA3BIBAIOLIME JaHHYIO
(pU3HYECKYIO BEIMYMHY C IPYTUMU BETMYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLECCHI), UCTIONIb3Ys (PU3MUYECKUE BEIUYMHBI: JJIEKTPUUECKUN 3aps/l,
ANEKTPUUECKOE T0JIe, HAMPSXKEHHOCTh MOJIs, MOTEHIMAN, PA3HOCTh MOTEHIMAIOB;
IpU ONHUCAHUM TPABWIBHO TPAKTOBAaTh (PUIUYECKUA CMBICT HCIOJb3yEeMbIX
BEJIMYMH, MX OOO3HAYEHHUA M E€JMHHULBI; YKa3bIBaTb (POPMYIIbI, CBSA3bIBAIOIIME
JaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

aHANIM3UPOBATHh (PU3MUYECKUE MPOLIECCHl U SIBJICHUS, UCIOJB3Yys (pusmyeckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonst HeioToHa,
3aKOH COXpaHEHUsI MEXaHWYECKOM DSHEpPruH, 3aKOH COXPaHEHHUs HMITyJbCa,
OPUHLIMIT CYNEPHNO3ULMN CUJI, TPHUHIMI PABHONPABUS HHEPLUUATIBHBIX CHCTEM
oTCcué€Ta, MOJEKYJISPHO-KMHETHUECKYI0 TEOPHI0 CTPOEHHUS BEIlEeCTBA, Ta30BbIe
3aKOHBI, CBSA3b CpeHEH KMHETHYECKOW SHEPIHH TEIJIOBOTO JBHXKCHHSI MOJIEKYH C
a0COJIIOTHOM TeMIiepaTypoil, MEepBbI 3aKOH TEPMOJIUHAMHKH, 3aKOH COXpPaHEHUS
ANIEKTPUUECKOro 3apsifa, 3akoH KyloHa, Mpu 3TOM pas3inyaTh CJIOBECHYIO
(GOpMyNIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAXKEHUE U YCNOBUS (TPaHHULIBI,
001acTi) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TNPUHIUIBI JACHCTBUSA MallMH, MHOpUOOPOB WU
TEXHUYECKUX YCTPOWCTB; pa3jinyaTh yCJIOBUS MX 0€30MaCHOI0 MCHOJIb30BaHUS B
[IOBCETHEBHOM JKU3HU;

BBIIOJIHATh JKCHEPUMEHTHl 110 HCCIEIO0BAaHUIO (U3MYECKUX SIBICHUH U
IPOIIECCOB C HCMOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHI, NpH 3TOM
dbopmynupoBaTh mpoOJeMy/3amady W TUNOTE3y Yy4eOHOTO OSKCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 IMPENJIOKEHHOT0 OOOpYyIOBaHUs, MPOBOJUTH OIBIT U
(opMyIupOBaTH BBIBOJBL;

OCYILIECTBIIATH MPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEJIUYUH, MPU
TOM BBIOMPATh ONTHUMAJBHBIM CIOCOO M3MEPEHUS U MCIOJIb30BATh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEJIOBATh  3aBHUCHUMOCTH  MEXAYy  (U3MUEeCKMMHM  BEJIMYMHAMU  C
WCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHI, IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(¢uKcupoBaTh pe3yJbTaThl MOJIYYECHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIUYHMH B
BUjie Tabnuil U rpaduKoB, AeTIaTh BHIBOABI IO Pe3yIbTaTaM UCCIIEI0BaHUS;

co0roaTh mpaBuia 0€30MacHOro TpyAa MPU MPOBEACHUU HCCIEAOBAHUMN B
paMKax ydeOHOro SKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKON UM MPOECKTHOU
JESATENBHOCTU C WCIIOIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OPaTOPHOIro
000pyI0BaHMS;

pemiaTth pacy€THbIE 3a7ayd C SBHO 33JlaHHOM (DU3UYECKOUW MOJIEIbIO,
UCIOJIb3Ysl (PU3MYECKHE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHaJu3a yCJIOBUA 3aJa4H



BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE NJig €€ PEIICHHS, MPOBOAUTh PAacué€Thl M OLEHUBATh PEATLHOCTH
MOJIYYEHHOT'0 3HaYeHUs (PU3UUECKON BETUUUHBIL;

pelaTh KaYeCTBEHHBIC 3a/1aui: BRICTPAUBATh JIOTHYECKH HEMIPOTUBOPEUUBYIO
LETIOYKY PACCYKJIECHUM C OMOpOM Ha HM3Yy4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ TPU  PEIICHMHM  y4eOHBIX  3ajJad  COBPEMECHHBIC
MH(OPMAIIMOHHBIE TEXHOJOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U TIpEJICTaBJICHUs Y4eOHOW U HAYYHO-TIOMYJSpHOU MH(pOpPMAIUH, TTOTYyYeHHOU U3
Pa3IMYHBIX KICTOUHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJIy4yaeMyr0 HHGOPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIB30BaTh TEOPETUUYECKHUE 3HAHMS MO (DU3MKE B MOBCEIHEBHON >KH3HU
U1 obecriedeHus 0€30MacHOCTH TPU OOpaIllEHUH C TPUOOpAMHU M TEXHHUYECKUMU
YCTPOUCTBAMU, JJII COXPAHEHUS 3/I0POBBS M COOJIOJICHUS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPY KaOIIEH cpejie;

pabotaTe B TpyNIle C BBHIMOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbL, PAUMOHAIBHO pACHPENEIsITh OOS3aHHOCTH H
IUIAaHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJICKBATHO OLICHUBATH
BKJIAJ] Ka)KJ0TO U3 YYACTHUKOB I'PYIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K konny oOyuenuss B 11 kuacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MeCTO (PU3UKH B (HOPMUPOBAHUH
COBPEMEHHOM HAyYHOM KApTUHBI MHUpPAa, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
T€XHOJIOTUM, B MPAKTUYECKON NEATEIBHOCTU JIFOJEH, LEIOCTHOCTh M E€IUHCTBO
du3nuecKkoi KapTUHBI MHUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUYECKUX MOJENCH:
TOYEYHBIN JIEKTPUUECKUM 3apsl, Jyd CBETA, TOUYECYHbI UCTOYHUK CBETA, sIACpPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siapa MPU pelieHUU (PU3NYECKUX
3a;ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA W KBAHTOBOW (DM3HKU: DIIEKTPUUYECKAS MTPOBOIUMOCTH,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JCHCTBUSI TOKA, B3aUMOJCHCTBHE
MarHuTOB, 5JICKTPOMAarHUTHAasT WHAYKIUSA, ACHCTBUE MArHUTHOIO TIOJiA Ha
MPOBOJHUK C TOKOM M JIBWXKYUIMKCS 3apsiji, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEMHOE PAcCHpPOCTPAaHEHUE CBETa, OTPAXEHUE, MPETOMIICHUE,
untepdepeHuus, aAudpakuuss U OOJsApU3alUsl CBETa, JUCIEpPCHUs] CBETA,
dbotoanexkrpuueckuit 3¢ dext (poTorddexT), CBeTOBOE AaBICHUE, BOSHUKHOBEHHUE



JUHEWYATOro CIHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHas
PaIMOaKTUBHOCTH;

OMUCHIBATh U3YYEHHBIE CBOMCTBA BelIeCTBa (DJIEKTPUUYECKHUE, MAarHUTHBHIE,
ONTUYECKUE,  DJICKTPUUYECKYIO  MPOBOJUMOCTh  Pa3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMONB3YSd (PU3NUEeCKUue BEITUYUHBI:
AIEKTPUUYECKUI 3apsij, CUjla TOKa, DJEKTPUUECKOE HAMPSIKEHUE, DJIEKTPUUECKOEe
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIAs CHJla, padoTa TOKa,
WHIYKIUST MarHUTHOTO Tojsi, cwia Awmrmepa, cuia JlopeHia, WHAYKTUBHOCTb
KaTYIIKH, DHEPrusl JJICKTPUYECKOTO0 W MArHUTHOTO TIOJIeH, TMEepHuoa M YacToTa
KojeOaHul B KojeOaTeJbHOM KOHTYpe, 3apsj W CWia TOKa B TIpoliecce
FapMOHUYECKUX JJIECKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsSHHE U
ONTHYECKAasl CHUJIa JIMH3bI, TPU OINUCAHUU TMPABUIBHO TPAKTOBATh (PU3MUECKUUN
CMBICI HCIIOJIB3YEMBbIX BEJIWYWH, HMX OO0O3HAUYCHUsS] W EIUHMIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JAaHHYK (DU3WYECKYH0 BEIWYHUHY C JPYTUMH
BEIIMUMHAMH,

OTMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TPOLECCHI, HCIOIb3Ys
dbu3uYecKre BEIMYHHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETa, SHEPIUsl M UMIYJIbC (OTOHA, MIEPUO/] TIOJTypacmaaa, SHEPTUsl CBA3U
ATOMHBIX SJIep, NPH OINUCAHWHM TPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICI
UCITOJIb3YEMBIX BEIMYMH, WX O0O3HAYCHUsS W EIUHUIIBI, YKa3biBaTh (POPMYIIBI,
CBS3BIBAIOIINE JaHHYI (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NUECKON BEJIMYMHBI,

aHAJTU3UPOBATh (PU3MYCCKHUE MPOIECCHl W SBICHUS, UCIONL3Yys (Ppu3nueckue
3aKOHBl M TMPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOI0 U MapajlieIbHOTO
COCIMHEHUsI MNPOBOJHMKOB, 3aKOoH Jkoyis—JIeHla, 3aKOH 3JIEKTPOMArHUTHOM
WHJYKIIUH, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeHa mist GorodddexTa,
3aKOH COXpPAaHEHUS JHEPruu, 3aKOH COXPAaHECHHUS HMMITYJbCa, 3aKOH COXpaHCHUS
3JIEKTPUYECKOTO 3apsifa, 3aKOH COXpPaHEHUsI MAacCOBOTO 4ucia, mocTyiarkl bopa,
3aKOH PaJlOaKTHBHOIO pacmajaa, IIPH 3TOM Pa3INdaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAXKEHHWE U YyCIOBHsS (TpaHUIIBI, OO0JIACTH)
MIPUMEHUMOCTH;

ONpeAesaTh HAMPABICHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TOJIS MTPOBOJHUKA
C TOKOM, CujIbl AmIiepa u cuisl JIopeHiia;

CTPOUTh M OMNHUCHIBATh H300paKEHHE, CO3/]aBa€MOE€ TUIOCKUM 3E€PKaJioM,
TOHKOM JTUH30M;

BBITIOJHATh JKCIEPUMEHTHI IO HCCIEIOBaHUIO (U3WYECKUX SBICHUU U
MPOIIECCOB C HCIOJIB30BAHUEM TPSAMBIX M KOCBEHHBIX HM3MEPEHUM: TPU ITOM
dbopMmynupoBath TMpoOIeMy/3agady W THUIOTE3y YYEOHOTO DIKCIEPUMEHTA,



coOMpaTh YCTAHOBKY W3 MPEJI0KEHHOTO O0OpYyAOBaHHWS, MPOBOJIUTH OMbBIT U
bopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIE
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJIEJIOBAaTh 3aBUCUMOCTH (U3UYECKUX BEIUYMH C UCIOJIb30BaHUEM
NpSIMBIX HU3MEPEHUN: TPU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATh
pe3yabTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIUUYMH B BUJE TaOJUIl U
rpaduKoOB, JIeJIaTh BHIBOJIBI MO PE3yJIbTaTaM UCCIICIOBAHMS;

coOJiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HCCIETOBATEIbCKONM W TMPOEKTHOU
NESATeIbHOCTH C MCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U JTA0OOPaTOPHOTO
000py10BaHUS;

pemaTe pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (DU3UYECKOW MOJICIIbIO,
UCTIONB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIHMYHHBI U (POPMYJIBI,
HEeoOXoAuMBbIe It €€ pelleHus, MPOBOJAUTh Pacu€Thl U OIEHHWBATH PEaTbHOCTH
MOJIYYEHHOT'0 3HAaY€HUS (PU3NYECKON BETUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1aui: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMNOpOl Ha M3yYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
buznueckue sIBICHMUS;

UCII0JIb30BATh npu  pelieHud  y4eOHBIX  3ajay COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUH
U TIpECTaBJIeHUs Y4eOHOW M HAyYHO-TIOMYJISIpHOW MH(pOpPMAIUH, TTOTYyUYEHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJTy4aeMyr0 HH(OPMAIIHUIO;

OOBSCHATh TPHUHIIUIBI JACHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inydaTh yCIOBUS UX O€30MMACHOTO HCIONIH30BAHUS B MMOBCEIHEBHOMN
KU3HU,

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIETO MHUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWS MO (U3UKE B MOBCEIHEBHON KU3HH
U1si obecriedeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTh B TpyNIie C BBHIMOJHEHUEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYNIbl, pPalUMOHAIBHO pACHpEnesiaTh OOSI3aHHOCTH U
IJIAHUPOBATh JNESATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYACTHUKOB I'PYIIbI B PEIICHHE pacCMaTPUBAEMOMN MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P Konrpoasubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3znea 1.DU3UKA U METO/Ibl HAYYHOT' O ITIO3HAHUSA
bubmmoreka [IOK
1.1 ®u3MKa 1 METOIbl HAYYHOT'O TTO3HAHUS 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Pa3znean 2.MEXAHUKA
bu6mmoreka [IOK
21 Kinematitia 14 1 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamitia 13 L 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAHCHHS B MEXaHHUKE 11 1 1 htts://m.edsoo.ru/7fALbF72
54 JluHamuKa BpalaTeIbHOTO JABMKEHUS 4 1
' TBEPJOIO Tesla. DJIEMEHThI CTaTUKU.
Utoro no pazneny 42
Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 13 1 bubnunoreka [JOK
' TEOPUH https://m.edso0.ru/7f41bf72
OCHOBBI TEPMOAMHAMUKH. ATperaTHbIe bubnuoreka [IOK
3.2 16 1 3
cocTosiHMA BellecTBa. Pa3oBble NEPEXOIbI https://m.edsoo.ru/7f41bf72
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bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Wroro mo pazueny 29
Paznen 4.9JIEKTPOJIMHAMUKA
bubmmoreka [{OK
4.1 1 1
UICKTpOCTATHKA ° https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 25IeKTpUYECKHil TOK. TOKH B 13 5 bubmmoreka [{OK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro mo pazueny 28
PesepBHoe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 11



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KVIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P Konrpoasbnbie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1.9JIEKTPOJIUHAMHUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 14 5 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 14
Pa3nea 2.KOJIEBAHUS U BOJIHBI
MexaHndecKkue 1 IeKTPOMarHuTHBIE bubnuoreka [IOK
2.1 19 1 1
KojeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4eCcKUe U JIEKTPOMArHuTHBIC 5 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onritka 17 1 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 43
Paznen 3.0CHOBBI CIIEHUAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH
31 OcCHOBBI crieUanbHON TEOPUHU 4 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
41 DNeMEeHThl KBaHTOBOM ONTUKU. M3mydueHus 3 1 bubnuoreka [JOK

" CIICKTPHI.

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

4.2 4
Crpoenne atoma https://m. eds00.ru/7f41ca7c
bubmmoreka [{OK
4. A 1
3 TOMHOE AIPO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 27

Paznea 5.29JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 8 Etfgsﬂ;;f;i?g}; £41c97c
Hroro mo pazueny 8
Pazaen 6.0BOBILIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnlpll ;f(;::)g r(allimlcg?c
Hroro mo pazgeny 4
PezepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
DJIeKTPOHHbIE
uudposbie
Hara Koun4yecTBo yacos o0pa3oBaTejibHbIE
U3y4YeHust
Ne i/ y Tema ypoka pecypert
KoHnTtpoJbHubie
Beero | pagorsr
®dusuka — Hayka o npupojie. Haydnbie METObI MO3HAHUS bubmuoreka [JOK
1 OKpy»karomiero mupa. Poib u Mmecto pusuku B 1 https://m.edsoo.ru/ff0c32e2
(hopMUPOBaHNHM COBPEMEHHOW Hay4YHOW KapTUHBI MUPA, B bubmuorexa [JOK
MPAKTUYECKOUN ACATEIbHOCTH JIIOACH https://m.edsoo.ru/ff0c33e6
bu6mmoreka [IOK
2/1 Mexannyeckoe nBuxkeHue. Cucrema oTcuera. 1
A https://m.edsoo.ru/ff0c3508
3/2 CnocoObl OITMCAaHMS MEXaHUYECKOTO JIBIKCHUS. 1 bubnuoreka [JOK
Tpaektopus, myTh, NEpeMEIICHUE. https://m.edsoo.ru/ff0c3508
43 PaBHOMeEpHOE npsiMosiMHEHHOE BHKEHUE. CKOPOCTh U 1 bubnuoreka [JOK
YpaBHEHUE PABHOMEPHOTO MPSMOJIUHEUHOTO JBUKEHHUS. https://m.edsoo.ru/ff0c3620
5/4 OTHOCHUTENBHOCTh MEXAHUYECKOTO ABIDKEHUS 1 Bubmiorexa TOK
) https://m.edsoo.ru/ff0c3508
6/5 [ToBTOpeHue u3yyeHHoro marepuana. Pemenue 3amay.
716 PaBHOYCKOpEHHOE MPSAMOJIMHENHOE ABH)KECHUE. 1 bubnuoreka [IOK
MrHoBeHHas CKOPOCTb. Y CKOPEHHUE. https://m.edsoo.ru/ff0c372e
8/7 PaBHOyCKOpeHHOE npsiMOJIMHEHOE ABUKeHUE. CKOPOCTb. 1
VYpaBHEHHE PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
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JIBYKCHMUS.

9/8 CBoboaHOE mazienne. Y ckopeHne cBOOOIHOTO MaIeHUs Et?r?s?i&fciifﬁ/ﬁfmc 39cc
10/9 Jlaboparopuas padota Ne 1 «/3yueHue NBHKEHUS Tela,
OpOIIEHHOTO TOPU30HTAIBHO
11/10 [ToBTOpEeHME M3yueHHOrO MaTepurana. Pemenue 3amay.
12111 KpuBonuHueiiHoe aBuxkeHHE. [[BHKEHNE MaTepUaTbHOMN bubnuoreka [JOK
TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
13/12 KI/IHeiVIaTHKa BpAILIATEIBHOTO ABUKECHUS. YTIIOBas U
JMHEWHAST CKOPOCTH BpAICHUSI.
14/13 [ToBTOpEeHMe n3yueHHoro marepuana. Pemenue 3amay.
15/14 KonTtpoabHnas padora Ne 1. «KKnunemaruka»
16/1 [Tpunnun OTHOCI/ITCJ'II)HOCTI/I lanunes. MuepunaibHbie bubnuoreka [IOK
cucteMsbl otcueta. [lepBriii 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
17/2 Macca tena. Cuna. [lpuanun cynepno3unuu cui. Bropoit bu6mmoreka [IOK
3akoH HploTOHA 1J19 MaTepraibHON TOYKU https://m.edsoo.ru/ff0c3be8
18/3 [ToBTOpEHUE M3ydeHHOTO MaTepuala. Pemenue 3a1ay.
19/4 Tperuit 3akon HploTOHA [1s1 MaTepHaNbHBIX TOYEK. Etilriﬂ;lr?eeézgﬁﬁf 0c3be8
20/5 3aKOH BCEMUPHOTO TATOTeHUs. CHUila TAKECTH. ngjﬁ;f;igﬁ}; 03400
21/6 [IepBas kocMuueckas ckopocts. Bec tena. [leperpysku u bubnunoreka [JOK
HEBECOMOCTb. https://m.edsoo.ru/ff0c3d00
22[7 [ToBTOpEHue usyyeHHoro Marepuaina. Pemenue 3aznad.
23/8 Hedopmarnus. Cuna ynpyroctu. 3akos ['yka. }f?t?fsnlljr?f:(;ic])lroulllff 0c3els
24/9 JlaGopatopHas padota Ne 2. «/3mepeHne KecTKOCTH
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MPY>KUHBD)

Cuna tpenus. Koaddunment tpenns. Cuna

bubmmoreka [{OK

25/10 COTIPOTHBIICHUS NIPH JBWKCHUHU TeJIa B KHUJIKOCTHU HIIH
p P A https://m.edsoo.ru/ff0c3f76
rase
26/11 Jlaboparopuas padota Ne 3 «/3mepenue kodppuimeHTa
TPEHHSI CKOJIBKCHHUSD)
27112 [ToBTOpeHue nzydeHHoro matepuasna. Pemenue 3amad.
28/13 KonTpoasHas padora Ne 2. «/luHamuka»
NmMrrynsc MaTepuanbHOM TOYKH, CUCTEMBI MaTePHUATBHBIX
29/1 To4eK. IMITynibe cuitbl. 3aKOH COXpaHEHUS UMITYJThCa bubmorexa [TOK
' Y i P . https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBHKEHUE
30/2 [ToBTOpEeHne M3ydueHHOTO MaTepuana. Pemenne 3amad.
bu6mmoreka [IOK
31/3 PaboTa ¥ MOIITHOCTh CHJIBI.
- https://m.edsoo.ru/ff0c4502
39/3 Kunernueckas sHeprusi MmarepuaibHO TOUkH. Teopema bubnuoreka [JOK
00 M3MEHEHNN KMHETHYECKOI SHEPrUuun https://m.edsoo.ru/ff0c4502
33/4 PaboTa cuibl TSHKECTH U CHIIBI YIIPYTOCTH
[orennmanpHas sHeprus. [loTeHIMaIbHAS YSHEPTUS
34/5 0 1eopMHUpPOBAHHON TT nubl. [loTeHnmansaas Eubmaorexa HOK
yIpyr PMHP DYHHHL. https://m.edsoo.ru/ff0c461a
SHEPrus Tesia BOIU3U MOBEPXHOCTH 3eMITU
[MoTeHmanpHbie ¥ HENOTEHIMATbHBIC CHITBI. CBSI3b
35/6 paboTHI HEMMOTEHITUATIBHBIX CHUJI C U3MEHEHHUEM bubnunoreka [JOK
MEXaHUYECKOM SHEPTrUU CUCTEMBI TeNl. 3aKOH COXpPaHEHUs https://m.edsoo.ru/ff0c478c
MEXaHUYECKOH SHEPTHH
36/7 JlaboparopHas pabota Ne 4 «/3yueHue 3akoHa
COXPaHEHHUS MEXaHUYECKOM SHEePTUr»
37/8 PaGora cunbl B one tarotenus. [loTeHuuanbHas sHeprus
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B IIOJIC TATOTCHUA.

38/9 [ToBTOpEeHue u3yueHHoro matepuaina. Pemenue 3amaud.
39/10 KounrtpoJabHas padora 3 no teMe «3aKOHbI COXpaHEeHU S bubnuorexa [JOK
B MEXaHHUKe)» https://m.edsoo.ru/ff0c4b74
40/11 [TocrynarensHO€ U BpamaTeIbHOE IBUYKEHHE a0COIIOTHO bubnuorexa [JOK
TBEpAOro Tena. MomeHT cuiibl. [1ne4o cuibl. https://m.edsoo.ru/ff0c41a6
, bubnuorexa [JOK
41/12 VYcnoBus paBHOBECHs TBEPIOTO TeNa httos://m.e dSO(])_.II’u If0c41a6
42/13 Ha60pavTopHa$1 pabota Ne5 «M3yyeHue paBHOBecUs Tema
TOJ1 ISHCTBHEM HECKOJIBKUX CHID)
43/14 [ToBTOpEeHUE n3ydyeHHOro Marepuaina. Penienue 3agau.
OCHOBHBIC TIOJIOKEHUS MOJICKYJISIPHO-KHHETHYECKO M
44/1 teopuu. bpoyHoBckoe nsmwxkenue. Juddysus. Macca bubnmorexa [JOK
moJekyn. Koandectso Bemectsa. IToctosaaas ABoraapo https://m. edsoo. U/ TH0c4dc2
45/2 [ToBTOpEeHME M3ydeHHOTO MaTepuaia. Pemenue 3agad.
XapakTep ABUKEHUS U B3aUMOJICHCTBHS YaCTHIL
46/3 BelecTBa. Mojielin CTPOCHHMS Ta30B, KUJIKOCTEH 1
TBEPABIX TEI
4714 Wneansubiii ra3 B MKT. OcHoBHOE ypaBHeHne MKT Eg{iﬁﬁf{iﬁgﬁﬁf Ocafde
48/5 [ToBTOpenue n3yyeHHoro Mmarepuaina. Pemenue 3amay.
49/6 TermoBoe paBHOBecue. Temneparypa U €€ U3MEpEHHUE.
[lxana remneparyp Llenbcus
50/7 AOcomoTHas TeMIepaTypa Kak Mepa cpeHei bubnuoreka [JOK
KMHETUYECKON DHEPTUU JBUKEHUS MOJIEKYIL. https://m.edsoo.ru/ff0c511e
51/8 N3mepenue ckopocteid MosieKya ra3a. Pemenue 3agau.
52/9 YpasHenune Menzeneena- Knanelipona bubnuoreka [IOK



https://m.edsoo.ru/ff0c4b74
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https://m.edsoo.ru/ff0c511e

53/10 3akoH JlanbroHa. ["a30BbIe 3aKOHBI
N3omporieccsl B HcaIbHOM ra3e U UX rpadudeckoe bubnuorexa [JOK
54/11
MPEJICTaBICHUE https://m.edsoo.ru/ff0c570e
55/12 [ToBTOpeHue n3ydyeHHoro marepuaina. Penienue 3agau.
KountpoabHas padora Ne 4 «OcHOBHBIE NOJI0KEHUS
56/13
MKT»
BryTpeHnHss dHEeprus TepMOINHAMUYECKON CUCTEMBI U
57/14 crocoObl e€ n3MeHeHusI BHyTpeHHsIs SHeprust brbmmorexa [OK
yip p https://m.edsoo.ru/ff0c5952
OJIHOATOMHOTO HCAJIbHOTO ra3a
bu6moreka [IOK
1 K .
58/15 OJIMYECTBO TEIJIOTHI U paboTa httos://m.edsoo.ru/F0c5952
bu6mmoreka [IOK
59/16 Bupe Teruonepenan https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTD BemiecTBa. KoimuecTBo TemioThl bubnuoreka [IOK
60/17 -
MpH Terionepeaade. AauadaTHBIA MPOIecc https://m.edsoo.ru/ff0c5c36
[TepBrIil 3aKOH TEPMOJMHAMUKY U €70 TPUMEHEHHE K bubnuoreka [JOK
61/18
H30IpoIIeccaM https://m.edsoo.ru/ffOc5efc
HeoGparumocTth mporieccoB B mpupoe. Bropoii 3akon bubnuoreka [JOK
62/19
TEPMOJIMHAMUKH https://m.edsoo.ru/ff0c6230
[Tpunnun nevicrBus u KI1/ TertoBoi Mamunbl. [{uki Bubmzorexa LIOK
63/20 Kapno u ero KII/I. Dxonoruueckue mpooieMbl htps://m.eds00.1/f0c600a
P ' P Bbubaunorexa LIOK
TETIIOIHEPTCTHIH https://m.edsoo.ru/ff0c6938
64/21 ITapooGpazoBanue u KoHAeHcaus. VicnapeHue u KUurnexHue E;?SH/I;;T:;?)&OU/I?]‘ 0c63b6
65/22 AOCOmIOTHAS M OTHOCUTEJIBHAS BIAXKHOCThH BO3/IyXa. bubnunoreka [JOK

Hacpimennsii nap. Kp. a6 padora Ne 6. «M3mepenue

https://m.edsoo.ru/ff0c64d8
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BJIA)KHOCTH BO3yXa»

66/23 SIBNeHME MOBEPXHOCTHOTO HATSOKEHUS. Kanmuispel.
67/24 Jlaboparopuas pabota Ne 7 «/3mepeHne MOBEPXHOCTHOTO
HATSKCHUS
Teépnoe teno. Kpucrammmueckre u aMmopQHbIe Tena.
68/25 AHU30TPOIINA CBOMCTB KPUCTAILIOB. JKUAKNe KpUCTAIUIB bubnmorexa LOK
P P ’ P ' https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepuabl
[TnaBnenne u KpucTaUH3aIMs. Y aeIbHas TETUIOTA
69/26 miasienus. Cyomumanus. YpaBHEHHE TEILIOBOTO brbmmorexa [OK
Y $ P https://m.edsoo.ru/ff0c6708
OanaHca.
20/27 JlabopatopHrast padota Ne 8. «M3mepenue yaenbHOMH
TETIOEMKOCTH
71/28 [ToBTOpEeHME M3ydeHHOTO MaTepuaia. Pemenue 3a1ad.
79129 KonTpoabsHnas padora Ne S5«OcHOBBI TEPMOAMHAMUKH. bu6mmoreka [IOK
ArperaTHbie COCTOSIHUS BeLIECTBA» https://m.edsoo.ru/ff0c6a50
DIIeKTpu3anus Tell. DNeKTpuuecKui 3apsa. JIBa Buaa
73/1 SJIEKTPUYECKUX 3apsAA0B. 3aKOH COXPaHEHUS bubmmorexa [IOK
P P ' P https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsia
24/2 Bzaumopericteue 3apsinoB. 3akoH Kynona. Todeunblii bubmuoreka [JOK
SJIEKTPUYECKUI 3apsi] https://m.edsoo.ru/ff0c6ces
75/3 [ToBTOpeHue u3yyeHHoro Marepuana. Pemenue 3amad.
76/4 DIIEKTPUYECKOE TIOJIE.
Hanpsk€HHOCTE 35ekTprdeckoro noss. [TpuHmun
77/5 CYHEPHO3UIINHU JIEKTPUUECKUX TOJNEH. JInHNn bubmorexa [JOK
yrep B p ' https://m.edsoo.ru/ff0c6df2
HaMpsHKEHHOCTH
78/6 [ToBTOpEHue u3yueHHoro Marepuaina. Pemenue 3aznad.
7917 Pabora cun anekrpocratnyeckoro nosis. [lorennuanbHas bubnuoreka [IOK
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OHEPIUA TCJIa B DJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/ff0c6f00

80/8

Ilorenuuan. Pa3HoCTh ITOTEHIIMATIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

81/9

CBs13b MEX/1y HAIIPS’KEHHOCTBIO AJIEKTPOCTATUYECKOTO
0JI U Pa3HOCTHIO MOTEHLMAIOB. DKBUIIOTEHIIMAJIbHBIE
HOBEPXHOCTH.

82/10

IToBTOpEeHUE u3yyeHHOro Matepuana. Pemenue 3anad.

83/11

[IpoBOIHUKY, TUANEKTPUKU U

MOJIYNPOBOAHUKU. [IpOBOTHUKY U IUANEKTPUKHU B
ANIEKTPOCTATUYECKOM Mosie. JludnexTpuueckas
MIPOHULIAEMOCTb. DJIEKTPOCTaTUUECKAsl 3aIlIUTa.

bubmmoreka [{OK
https://m.edsoo.ru/ffOc6bcc
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

84/12

OnekrpoéMkocTb. KoHteHcaTop. DneKTpoEMKOCTh
IJIOCKOTO KOH/IEHCATOPA.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

85/13

DHeprus 3apssKeHHOTo KoHaeHcaTopa. [IpuHuun
JIEWCTBUA Y MPUMEHEHHE KOHJIEHCATOPOB. 3a3E€MJICHUE
AIEKTPONPUOOPOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

86/14

HOBTOpeHI/Ie HU3YUYCHHOT'O MaTcpHrall. Pentenne 3aja4.

87/15

KonTpoabsHnas padora Ne 6 «OcHOBBI
3JIEKTPOCTATHKI)

88/1

DIIEKTPUYECKUM TOK, YCIIOBHS €r0 CyIIECTBOBAHUSI.
TToctosguuerii Tok. Cuiia Toka.

89/2

Hanpsixenue. Conporusienue. 3akoH Oma Juist yyacTka
LEMU. DIEKTPUUECKOE COIIPOTUBIICHUE. DIIEKTPUUYECKUE
nenu. [locnenoBatensHoe U apayuieIbHOE COCTUHEHUS
MIPOBOJIHUKOB.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

90/3

JlaGopatopHas pabota Ne 9 «M3yueHue
HOCJIeI0BATEIbHOTO U NapalljIeIbHOIO COSAMHEHUS
IPOBOTHUKOB)
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PaboTta 1 MOIITHOCTB AIEKTPUIECKOTO TOKA. 3aKOH bubnuorexa [JOK
91/4
Jxoyns-Jlenna https://m.edsoo.ru/ff0c7838
92/5 3akon OMa i MOJTHOM (3aMKHYTOM) SIEKTPUIECKOM bubnuorexa [JOK
uenu. KopoTkoe 3ambIKaHUeE. https://m.edsoo.ru/ff0c7ae0
93/6 Jlaboparopuas padota Ne 10 «M3mepenune I/1C
HMCTOYHUKA TOKA M €0 BHYTPEHHETO COMPOTHUBIICHUS
DNeKTpOHHAs MMPOBOJAUMOCTb TBEPIBIX METAJIIOB.
94/7 3aBUCHMOCTD COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTh
95/8 DIIEKTPUYECKHU I TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
MTY4KOB
[TonmynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHAs bubnuoreka [IOK
IIPOBOJUMOCTB. https://m.edsoo.ru/ff0c84ae
96/9 CgoiictBa p—n-niepexoa. [TomynpoBogHUKOBBIE bubmuorexa [JOK
puoOOpHI https://m.edsoo.ru/ff0c84ae
97/10 DIEeKTpUYECKUN TOK B BaKyyMe. DJIEKTPOHHO-Ty4YeBast
TpyOKa
DNeKTpUYECKUi TOK B PaCTBOPAxX U paciiaBax
98/11 3JIEKTPOJIUTOB. DIEKTPOJIUTAYECKAST JUCCOLAAIINI Eubmaorexa HOK
P ' P ' https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
99/12 Jlaboparopnas padota Ne 11 «M3mepeHue 3neMeHTapHOTO
3apsga»
100/13 DIIEKTpUYECKUI TOK B razax. CaMOCTOSTEIbHbBIN U bu6mmoreka [JOK
HECaMOCTOSTENbHBIN pa3psaa. Moisnus. [1naszma https://m.edsoo.ru/ff0c84ae
101 PezepBHblit ypok. "[loBTopenue u o0o0menne bubnuoreka [IOK
Marepuana» https://m.edsoo.ru/ff0c8c56
102 PezepBHblit ypok. O0oOmaromuii ypok no temam 10 bubnuoreka [IOK
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KJ1acca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 102 6 11
I[TPOI'PAMME
11 KIIACC
DJIeKTPOHHBbIE HU(POBHIE
Koun4yecTBo yacos o0pa3oBaTe/ibHbIE PeCypChI
Hara Tema ypoka
U3Y4YeHUs KonTtpoJbHbie
Bcero
padoThbI
[TocTostHHBIC MAarHUTHI U UX
1 B3auMoeiicTBre. MarautHoe mnose. Bektop 1 bubnuorexa [JOK
MarHUTHOM MHAYKUWH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKITUH
MarsuTHo€ 10JIe TPOBOIHHUKA C TOKOM.
OnbiT Opcrena. Bzaumoaelicteue
MPOBOJIHUKOB C TOKOM. JleiicTBre
bu6mmoreka [IOK
2 MAarHUTHOTO T0JISI HA MIPOBOJIHHUK C TOKOM. 1
https://m.edsoo.ru/ff0c98fe
Cuna AMmniepa. DIeKTpOU3MEPUTEIIbHBIE
MPUOOPHI. DINEKTPOMArHHTHI,
AJICKTPO/IBUTATEIIb.
JleficTBME€ MarHUTHOTO TIOJIS HA
3 JBUKYILYIOCA 3apsDKEHHYH0 yacTuny. Cuia 1 bubnuoreka [IOK
Jlopenua. Pabora cumsl JlopeHua. https://m.edsoo.ru/ff0c9df4
YcKkopuTenu 351eMEeHTapHbBIX YaCTHIL
4 MarsuTtHble CBOMCTBA BEIISCTRA. 1 bu6mmoreka [JOK
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[TocTosiHHbIE MarHuTHI. JlabopaTopHas
pabota Ne 1 «MccrnenoBanue NeiHCTBUS
MarHUTHOTO TOJISl Ha IPOBOJHUK C TOKOM»

https://m.edsoo.ru/ff0c9ac0

[ToBTOpEHNE N3YYEHHOTO MaTepraa.
Pemenue 3amau

DOnekTpoMarHuTHas HHAYKIMs. [loTok
BEKTOpa MarHuTHOM MHAYKIHH. IJC
WHYKITHHA

Hanpaprienne HHAYKIIMOHHOTO TOKA.
[IpaBuiio JIeHna. 3akoH 3JIEKTPOMAarHUTHOM
nHaykuun Papanest

Jlabopatopnast pabota Ne 2 «MccnenoBanue
SIBJICHUS 3J'IeKTp0MaFHPITH01>i HUHAYKIUHW

bu6moreka [IOK
https://m.edsoo.ru/ff0cal50

[ToBTOpEHME M3yUEHHOTO MaTepHaa.
Pemenue 3agau

10

Buxpeoe anexrpuueckoe nose. I/C
WHIYKIWU B IBIXKYIIUXCS TPOBOTHUKAX.
NunykuuoHHas nevb

11

[ToBTOpEHME N3YYEHHOTO MaTepHaa.
Pemrenue 3agau

12

NuaykTuBHOCTE. SIBIEHHE CAMOMHAYKIUY.
OJ1C camonHAyKIMU. DHEPrUs MArHUTHOTO
0JIS1 KaTYILIKU C TOKOM. DJIEKTPOMAarHuTHOE
moJie

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

13

[ToBTOpEHME N3YYEHHOTO MaTepraa.
Pemenue 3amau.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

14

Tect o Teme: «MarauTHOE I10JIE.
DNeKTpOMarHuTHask UHIYKIIUS)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58
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15/1

CBOGOI[HBIC MCXaHUYECKHE KOJIcOaHus.

16/2

I'apmonndeckue koiebanus. YpaBHEeHUE
rapMoHH4Yeckux kosiebanuit. [IpeBpamenue
SHEPTUH

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcaf06

17/3

[ToBTOpEHNE N3YYEHHOTO MaTepraa.
Pemenne 3amau

18/4

Jlabopatopnast pabora Ne 3 «MccnenoBanue
3aBUCHMOCTH TIEPHOJIa MAJTBIX KOJICOaHMI
I'py3a Ha HUTHU OT OAJIMHBI HUTHU U MAaCChbl

rpy3a»

19/5

3aTyxa}0H1He %1 BI)IHY)K}IGHHI)IG KOHe6aHI/I$[.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

20/6

[ToBTOpEHME M3YUEHHOTO MaTepHaIa.
Pemenue 3amgau.

21/7

KonTtponbras padoTa Ne 1
«ONEKTpOMAarHuTHASE WHITYKIIHSL.
MexaHnueckue KoaeOaHusI.»

22/8

KonebaTenpHbiit koHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIE KOJICOAHUS B
UjeaTbHOM KOJeOaTeTbHOM KOHTYPE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

23/9

Amnanorus MCKAY MCXaHUYCCKUMU U
QJICKTPOMAraiuTHBIMHA KOJIEOAHUSIMHU

bubnuoreka [JOK
https://m.edsoo.ru/ff0ch820

24/10

I"apMoHMUYECKHE IEKTPOMArHUTHBIE
konebanusa. ®opmyna Tomcona. 3akoH
COXpaHEHUs DHEPTUH B UICAIILHOM
Kosie0aTeIbHOM KOHTYpe

bubnuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

25/11

[ToBTOpEHME N3yYEHHOTO MaTepuaa.
Pemenue 3amau



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

[lepemennblii TOk. CUHYCOUIAIbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO

bubmuoreka [IOK

26/12 TOKa. AMIUTUTYIHOE U JACHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAUCHUE CHJIBI TOKA U HAMIPSHKCHHUS
97/13 Konnencarop u Karyiika WHIYKTUBHOCTH B
LENH TEPEMEHHOTO TOKA.
28/14 Pe3oHaHC B 3NEKTPHUYESCKOH IEMH.
29/15 [ToBTOpEHNE N3y4EHHOTO MaTepHaIa.
Pemrenne 3anau.
I'eneparop nepemMeHHOTO bubnuoreka [JOK
30/16
tokaTpanchopmatop. https://m.edsoo.ru/ff0cc324
[IpousBoicTBO, Nepenava U nMoTpedieHne
31/17 ANEKTpUYECKOM 2Hepruu. JInamit
aNeKTponepeaay
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE
32/18 aneKTpo3Hepruu. KynbTypa HCTob30BaHuUs
AJIEKTPOIHEPTUH B MOBCEAHEBHOMN KU3HU
33/19 [ToBTOpEHME N3YYEHHOTO MaTepHalia
MexaHuyeckue BOJIHBI, YCIOBUS
34/1 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuoreka [JOK
pacnpoCTpaHeHUs U JIJTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHsie U MPOIOTBHBIE BOJTHBI
35/2 3Byk. CkopocTh 3ByKa. [ pOMKOCTb 3BYyKa. bubnunoreka [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
36/3 WnTepdepeniys, udpakius 1
MOJISIPU3ALIMs MEXaHUYECKUX BOJTH.
37/4 DNeKTPOMAarHUTHBIE BOJHBI, UX CBOMCTBA U bubnuorexa [IOK

CKOPOCTh. Ilkana QJICKTPOMATrHUTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

37/5

DKcnepuMeHTaIbHOE OOHApYKEHNE
OJICKTPOMArHUTHBIX BOJIH. IImoTHOCTH
IIOTOKA 3JICKTPOMArHUTHOI'O U3JIYYCHUS

38/6

HpI/IHIII/IHI)I pPaaruoOCBA3U U TCIICBUACHUA.

39/7

PazButune cpencts casu. Pagnosnokamusi.

40/1

Pa3BuTure B3rs10B HAa PUPOY CBETA.
Ckopocrtsb cBera. [Ipsmonnneiinoe
pacnpocTpaHeHue CBeTa B OAHOPOJHON
cpene. TodeuHbI ICTOYHUK cBeTa. JIyd
cBeTa

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cd350

41/2

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
cgeta. [loctpoenue n3obpaxkeHuit B
IUIOCKOM 3€pKajie

bu6moreka [IOK
https://m.edsoo.ru/ff0cd4e0

42/3

[Ipenominienne cBera. [lonHOE BHYTpEeHHEE
oTpaxeHnue. [IpenenbHblil yroJ mojJHOTro
BHYTPEHHETO OTPaXKECHHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0cd7f6

43/4

JlabopaTtopHnas padota Ne 4 «M3mepenue
MOKa3aTes MPEIIOMIICHHSI CTEKIIa

bu6moreka [IOK
https://m.edsoo.ru/ff0cd67a

44/5

JIunsel. [locTpoenne n300pakeHuld B JIMH3E.

Ontrueckue MpuOOPhI M YCTPOUCTBA U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS

bu6moreka [IOK
https://m.edsoo.ru/ffOcddle

45/6

(DOpMy.]'Ia TOHKOM JIMH3BI. YBEINUECHUE
JIMH3bI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcddle

46/7

JlaboparopHas padota Ne 5 «MccnenoBanue
CBOMCTB M300paKeHUH B JIMH3aX)

4718

Hucnepcus cBeta. CloxHBIN cocTaB 6e10ro
cBeta. [[Ber.

48/9

WnTepdepeniys ceera



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

bubnuoreka [IOK

49/10 HU@MPAKIHUA CBETA.
/ HAudpakig https://m.edsoo.ru/ffOced22
50/11 Jlaboparopuas padota Ne 6 «Habnronenue
TMICTICPCUU CBETa»
51/12 JudpaxronHas pemeTka.
IToBTOpEHME M3YUEHHOTO MaTepHala.
52/13 P i P
Pemenne 3amau
53/14 JlabopaTtopHnas pabota Ne 7 «M3mepenne
JUTMHBI CBETOBOM BOJIHED)
[Torepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
54/15
[Tongpuzanus cera https://m.edsoo.ru/ff0cf02e
IToBTOpEHNE M3YUEHHOTO MaTepHala.
55/16 P i P
Pemenue 3agau
KontpoabHasg padora Ne 2 «CBeTOBBIE
57/17 P P
BOJIHBI»
['paHuLIBI TPUMEHMMOCTH KJIACCUYECKOM
58/1 MmexaHuku. IlocTymarTel crienuaibHO N bubmmorexa LOK
) Y https://m.edsoo.ru/ff0cf862
TEOPHUHU OTHOCUTEITHHOCTH
59/2 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubmuorexa [JOK
3ame/JIeHne BPEMEHU U COKpaIIEHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
OHeprusa U UMIYILEC PEJIITUBUCTCKOH
60/3 qaCTII)/I BI CBﬂaz Maccl:obl C dHepruen u bubmorexa LOK
HpL p https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrusi MOKOs
61/4 O0606111eH1Ee TeMBbI «OCHOBEI CHEUAIHLHON
TEOpUU OTHOCUTENBLHOCTUY. Pelenue 3aaa4
62/1 Bunel n3nyuenuit. IcTOUHMKYN U3ITy4eHUN.
63/2 Crekrtpsl. Bunel ciektpoB. CrieKTpanbHbIN



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

aHaJIn3.

Jlaboparopnas padota Ne 8 «Habmronenue

64/3 .

CIUTOIIHOTO U JINHEHYATOTO CIICKTPOB)»

65/4 OtkpsiTHE U BcchenoBanne Gotodddexra. bubmmoreka [JOK
Omnsitel A. I'. CroJieToBa https://m.edsoo.ru/ffOcffc4
3akonsl poTodddexTa. YpaBHeHne

66/5 9171HH1T61(7113Ha J'I(lf){(b(bOToa(b(geKTa «KpacHast brbmorexa [IOK

8 - https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
®otonsl. opmyna [Mnanka. DHeprus u
uMmIyasc ¢potoHa. TexHuueckue ycTpoiicTBa
67/6 U IIPAKTUYECKOE IPUMEHEHUE: bubmmorexa HOK

P p ' https://m.edsoo.ru/ffOcfel6
(dhoTodmeMenT, HOTONATIYNK, COTHETHAS
Oarapes, CBETOINO

68/7 JaBnerune cBeta. Onbitel [1. H. JIeOGenena. bubnuorexa [JOK
XHUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6

69/8 [ToBTOpEHME N3YUEHHOTO MaTepuaa. bubnuoreka [IOK
Pemenue 3agau https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI

70/1 Pezepdopna o paccesHuiO 0-4acTHII Enbmrorexa ITOK

peop p ' https://m.edsoo.ru/ff0d091a
[InanerapHas MojeNb aToMa
bubnuoreka [JOK
71/2 I1 b
OCTYJIaTHl bopa https://m.edsoo.ru/ffOdOafa
Uznyuenune u norioiieHue (HOTOHOB IPU
7213 mne g;o € aToMa C oulloro q)OBH}I 3HeerH bubmorexa [IOK
PEXOA N A P P https://m.edsoo.ru/ff0dOafa
Ha apyroii. Jlazepsl
BoanHoBbIe cBolicTBa yacTull. BoaHEbI fe Bu6 OK
73/4 Bbpoitna. KoprnyckynsipHO-BOITHOBON nomorexa L

Ayallu3M. CnoHTaHHOE U BBIHYXKJICHHOC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

U3Iy4EeHUE

74/1

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI
Pesepdopaa no onpeneneHnio coctaBa
PaIMOAKTUBHOTO M3JTY4CHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

75/2

CoiicTBa anbda-, 6eTa-, raMmMa-u3IydeHusl.

BnusiHue painoakTUBHOCTH Ha )KUBbIE
OPraHu3Mbl

76/3

OTkpbITHE IPOTOHA U HEeMTpoHa. M30TOMBI.
Moienb cTpoeHHsI aTOMHOTO f1pa

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

77/4

3aKkoH paAroakTUBHOIO pacnana. [lepuon
nonypacnaaa. Anbda-pacmna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uzinydeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

78/5

[ToBTOpEHME M3yUEHHOTO MaTepHaIa.
Pemenue 3agau

79/6

DHeprus CBsSI3U HYKJIOHOB B sifipe. fnepHbie
peaxuu.

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

80/7

Henenue siaep ypana. Llennsie sipepHbie
peaxuu.

81/8

SAnepueiii peaktop. [Ipodiaemsrl,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIEPHON SHEPTETUKHU

82/9

[ToBTOpEHME N3y4EHHOTO0 MaTepuaa.
Pemenue 3amau

83/10

KonTtponsHas padota Ne 3 «KBaHToBas u
snepHas GU3UKa»

84/11

Metoasl Ha6J'IIOI[eHI/I$I H perucTpanuun
QJICMCHTAPHBIX YaCTHUII.



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

bubnuoreka [IOK

85/12 DUICMEHTAPHIC HACTHLI. https://m.eds00.ru/ff0d0e38
86/13 OTKpbITHE IO3UTPOHA. AHTHYACTHILIA.
87/14 Jlenrronsl. Anponbl. KBapku.
88/15 @yH/1aMEHTAJIbHBIE B3aUMOACUCTBU. bubnuorexa [JOK
EnuncTBO (hrznueckoi KapTUHBI MUpa. https://m.edsoo.ru/ff0d0e38
Bun 3Bé3aH0r0 HeOa. Co3Be3nus, pKue
89/1 3BE3/b1, INTAHETHI, NX BUANMOE ABIKEHHE.
ConneuHas cuctema
90/2 Coumnnne. CotHeuHast akTUBHOCTE. MICTOYHHUK
sHepruu CoJiHIA U 3BE3]
3BE3/bI, UX OCHOBHbBIE XapaKTEPUCTHKHU.
3BE3 bl TIIABHOM ITOCIIE0BATEILHOCTH.
91/3 Bayrpennee ctpoenune 38¢31. COBpeMEHHBIC
MIPEJICTaBICHUS O IPOUCXOXKICHUU U
sBosirony CoJtHIA U 3BE3ND
Muneunsiii [Iyte — nama ["anaktuka.
92/4 [Tonoxenue u nmxenue CoaHIa B
lNanakTuke
93/5 lNanaxtuku. Y€pHbie ABIPHI B Al1pax
raJlakTUK
Bcenennas. Paz6eranue ranaktuk. Teopus
94/6 Bonbiioro B3peiBa. PennkroBoe nszmydeHue.
Meraranaktuka
95/7 KonTposnpHast paboTa «1eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»
96/8 Heperiennsie mpo6aemMbl acCTpOHOMUU



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

97/1

Ob6o6maromuii ypok. Ponb pusuxu u
ACTPOHOMHUH B DKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ITUYECKOH cepax NesTIHPHOCTH YeTI0BeKa

98/2

O6o06maromuii ypok. Ponb u mecto pusuku
1 aCTPOHOMMH B COBPEMEHHOM HAay4YHOU
KapTUHE MHUpa

99/3

O6o06maromuii ypok. Ponb ¢pusndeckoit
TEOpHUH B ((OPMUPOBAHUY TIPEICTABICHUH O
(buznueckoi KapTuHE MUpa

100/4

O6o06maromuit ypok. Mecto gusndeckoit
KapTUHBI MUpa B 0011IEM sy COBPEMEHHBIX
€CTCCTBCHHO-HAY4YHBIX Hpe)ICTaBJ'IeHI/II\/'I (0]
npupose

101

Pe3epBHbIi ypok. MarautHoe mosie.
DJIeKTpOMarHuTHas MHIyKuus OnTuka.
OCHOBBI CIENUATIBHON TEOpUH
OTHOCHUTEIIbHOCTH

102

Pesepnsrii ypok. KBanroBas ¢usuka.
DneMEeHThl aCTPOHOMUU U aCTPOPHU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102



https://m.edsoo.ru/ff0d1784







