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COILEPKAHUE OBYYUEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMSA

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp dSKkcriepuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIOJIEN.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABuMkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpedHsii CKOPOCTb, MIHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTEepUAIbBHOM TOUYKH, UX MPOEKLUHUH HA OCHU CHUCTEMBI KOOpJMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpPSMOJIMHEWHOE ABMkeHHe. ['paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHHMs, IYTH U NEPEMEUICHUS
MaTepUaIbHOM TOYKU OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonmueitHoe  nBwkeHue. [I[BUKE€HUME  MaTrepualibHOM  TOYKH MO
OKPY’KHOCTH C IOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopoctb. [lepuoa u yacrorta obpamienus. LleHTpocTpeMHuTeIbHOE YCKOPEHHE.

TexHuueckne yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: CIIMIOMETP,
JBHKEHHUE CHAPSA0B, LICIIHBIE U PEMEHHBIE NIEpEAaUH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBHKECHUS.

[IpeobpazoBanue ABMKEHUHN C UCTIONB30BAHUEM MPOCTHIX MEXaHU3MOB.

[laneHne Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnionenne nBwxkeHus Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOIHOTO TaICHUS.

Hamnpasiienre ckopocTH Ipy ABUKEHUHN 110 OKPYKHOCTH.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

N3ydeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIBI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY IIYyTAMH, IPOWICHHBIMM TEJIOM 32
MOCTIC/IOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydyeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue aBm>xeHUs Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['anmmnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOW TOUKU. TpeTuii 3akoH HbroTOHA 1151 MatepuanbHbIX TOUEK.

3akoH BcemupHOro Ttirorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJibkeHus, kaueHus). Cuna tpenusd. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTEIIBHO OCH BpalleHus. Ilnedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHE: IOAIIUITHUKM,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOMINUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIUX B MPYKHUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalnH.



HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus 6 MexanHuxe

NMnynbe MatepuanbHOM TOUKHM (Tesia), CHUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynbC cuiabl M U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE NBMXKCHUE.

PaGora cribl. MOIITHOCTE CHJIEL.

Kunernueckast sHeprusi maTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KMHETUYECKON SHEPTUH.

IToTenmuanpHas SHEprus. IToTenuanbHas SHEprus yOpyro
nehopMUpoBaHHONW  TpYyKuUHbL.  [loTeHIManbHass dSHeprust Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

IloTeHyanbHbBIC u HEIMOTSHIIMAJILHEIC CHJIBL. CBs3b paboThI
HEMOTEHIMAJbHBIX CHJI C M3MEHEHHMEM MEXAaHMYECKOW HIHEPruu CHUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TeXHUYEeCKHEe YCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: BOIOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[Tepexo1 MOTEHIIMAIBLHOW SHEPTUU B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydenne aOCOMIOTHO HEYNMPYTroro yjaapa ¢ IMOMOIIBI0 JIByX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHMYECKOW 3Hepruu
TeJIa Ha MPUMEPE PACTIKECHUS PE3UHOBOTO KI'yTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJENIN CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl Monekyi. KonndecTBo BemectBa. [loctositHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkama Temneparyp
Llenbcus.

Mogens unpeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpPHH HACATBLHOrO Taza. AOCOJIOTHas TeMIlepaTypa Kak mepa
CpelIHE KWHETUYECKOW SHEPruy TEIJIOBOrO JABMXKEHMS dYacTull raza. [llkama



temneparyp KensBuna. ['azoBbie 3akoHbBl. YpaBHeHue Menaeneesa—Knanernpona.
3akoH [laneroHa. M30mponeccsl B UICAUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiIeHUE H3O0IMPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOLIAs IPUPOAY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WITIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HMJEAIIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHenus. KonnyecTBo TemioTel u pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3IyUYEHUE. Y IeIbHasA TEIJIOEMKOCTh BEILECTBA.
KosmmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTumMocTs mpo1ieccoB B MPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MammHaX. KodpduimeHT mone3Horo
nerictBus TeroBod MammHbL [lukn KapHo u ero xoad@uImeHT Mojae3HOro
JNENUCTBHSI. DKOJOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHnuecknue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, ObITOBOUN XOJI0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu



N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIEpaTyphl) Tejla MpU TeIionepeaye.

OnpIT 1Mo ananabaTHOMY pacIIMPEHHUIO BO3AyXa (OMBIT C BO3AYUIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, TBUTATENsI BHYTPEHHETO CTOPaHUsi, pEaKTUBHOIO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEINIbHAS BIIAXKHOCTh BO31yxa. HacwlllleHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIHS CBOWCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaIu3anus. Y nenpHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYUYEHHUS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Ilemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUU.

CniocoObl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JlemoHCTpanus KpUCTAIIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoauHaMHuKAa

Tema 1. dnekmpocmamuxa

OnekTpuzauust Ted. OJEKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AJEKTPUYECKOT0 3apsaa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodedHblil 2JIEKTPUUECKUI 3apsi.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3iekTpuueckoro mnods.  [IpuHnun

CYIEPHO3UIUM DJICKTPUUYECKUX TOJIeH. JIMHUM HANpsKEHHOCTH SJIEKTPUYECKOTO
TOJIA.



Pabora cun  snekrpoctatuueckoro  moisg.  llotenmuman.  PasHocTb
NOTeHIMANoB. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlusnekTpuyeckas NPOHULAEMOCTbD.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuyeckue yYCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KONMMPOBAJIbHBIN anliapar, CTpPYUHBIM IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMPNIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii 3nekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUd TOK. YCIOBUS CYLIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenue. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIECHUE. Y AEIbHOE CONMPOTHBIEHUE BEIIECTBA.
[locnenoBaTenpHOE, TapaILIEIbHOE, CMEILIAHHOE COEJMHEHHUE POBOJHUKOB.

Pabora anmekTpudeckoro Toka. 3akoH Jlxoymsa—Jlenna. MomiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 117151 MOJHOM (3aMKHYTOM) 3neKkTpuueckoil renu. KopoTkoe 3ambIkaHue.

DONEeKTpOHHAsi  MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYeCKUid TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 MIPUMECHAS IPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpaXx M  paciiiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOIMALIUS. DIEKTPOIN3.

DJIEKTpUYECKU TOK B Ta3zax. CamMOCTOATENbHBIH M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.



TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OTYITPOBOJHUKOBBIN AUO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIMPOTHUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TJIOIA/IA TTOTIEPEYHOTO CEUEHUS U MaTepuaa.

CwmerianHoe coeIMHEHNE MMPOBOTHUKOB.

[IpssMoe wu3MepeHue dIEKTpOoABMKYIIeH cuibl. KopoTkoe 3ambIKaHHe
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH THO/IA.

Vuenuueckuii akcnepumenm, 1abopamopmsie pabomol

N3ydenne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpOoaBIKYIIEH CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COTPOTHUBIICHHUSI.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHa B 10 Kilacce OCYIIECTBISIETCS C
y4€TOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBS3€H € KypcaMu MAaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, runores3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HAOIIOACHUE, SKCTIEPUMEHT, MOJCIIUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIUU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: Mmexanndeckoe NBW)KCHUE B JKUBOUW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIlleCTBa, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEIN, KUAKOCTEH M
ra3oB, J3JIEKTPUUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs HUCCOLMALIMS,
rajibBaHUKa.

T'eoepaghus: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETp, TEPMOMETP.



Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEeHMS B TEXHUKE, MOJAIIWITHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTU€), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOHUHa, ObBITOBOM XOJOJIUIbHUK, KOHIULIUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpHUOOpPOB,

KCEPOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHBIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.
11 KIIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Mazcnummnoe none. In1eKmpomacHUmMHaAs UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHuTHBIX MOJiIeH. JIMHMM MarHuTHOM WMHAYKUMU. KapThHa NMHUNA MarHUTHOU
WHJIYKIUH MOJIs1 MOCTOSIHHBIX MAarHUTOB.

MarautHoe T1I0J€ TPOBOJHUKA C TOkoM. KapTuHa JHMHUN WHIYKIUU
MarHUTHOTO TMOJISI JJIMHHOTO TPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
IPOBOJIHMKA, KaTylIKU ¢ TOKOM. OnbIT DpcTena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOAYJIb U HallpaBJICHHUE.

Cuia Jlopenua, €€ Moysb U HarpaBiieHHe. JIBUKEHHE 3apsyKEHHOW YaCTULIbI
B OJIHOPOJTHOM MarHuTHOM moJie. PaGota cuiel JlopeHiia.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIAYKUAW. OJEKTPOABMIKYIIAs CWIA WHAYKUWUA. 3aKOH JIIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAsS CHJIA WHIYKUHH B
IPOBOJIHUKE, TBUKYIIEMCS MOCTYIATEIbHO B OJJHOPOJJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKLIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIIH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnuecknue yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: IOCTOSIHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOI'O y4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISL.



B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHTYKIIVH.

ITpasuno Jlenua.

3aBUCHMOCTD 3JIEKTPOABWKYLIEN CUJIbI MHAYKLIHUHA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBiieHne caMOUHAYKIIWH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3y4yeHrne MarHuTHOIO 101 KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABICHUS DJIEKTPOMAarHUTHON MHAYKIIUH.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYECKHE  KojeOaHMUs.
IMapmonnyeckue konebanus. Ilepuon, wacrora, amruiutyaa u ($aza kosieOaHUM.
[IpyXvHHBIM MasATHUK. MareMaTU4EeCKUM MasTHUK. YPAaBHEHUE TAPMOHUYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOjeOaHUs B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJjebanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BhIHYKIEHHBIE MEXaHUUYECKUE
kosneOanus. Pezonanc. BeiHyKI€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHIIBI TOKa H
HANPSIKEHUS.

Tpanchopmatop. [IponsBoacTBo, mepenada U MOTPEOICHUE AIEKTPUUECKOU
SHEPIruM. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3IIEKTpo3Hepruu. Kynbrypa
HCIIOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckue yCTPOMCTBA M MPAKTHYECKOE ITPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU JJIEKTPOIEpeay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoieOaTenbHON CHUCTEMBI (MIPY>KUHHBINA WM
MaTeMaTU4eCKU MasiTHUK).

Hab6monenne 3aTyxaronmx KoiaeOaHui.

UccnenoBanue CBOMCTB BHIHYKJEHHbBIX KOJICOAHUH.

Habnronenue pe3oHanca.



CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3oHaHc mnpu mOCIENOBAaTEIBHOM COEIMHEHHH PE3UCTOPA, KaTyIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTpOonepeIadHn.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOAA MalbIX KoJeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Ipy3a.

HccnenoBaHne NEPEMEHHOTO TOKAa B LENM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHudeckue BOJHBI, yciioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius n nupakius MEXaHUMIeCKUX BOJIH.

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

DNEKTPOMArHUTHBIC BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenranus BektopoB E, B, V B anexkrpomaruutHoit BosnHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HHUE, MpEIOMIICHUE, MOJspu3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

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

[IpuHUMIIBI pagnuOCBA3U U TE€NEBUICHUS. Paninonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas IMATHOCTHKA B TEXHUKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue U pacpOCTpaHEHHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmionenune oTpaskeHus ¥ MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmionenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOU KoJieOaHMIA.

UccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX BOJIH: OTpa)KeHUE,
npeaoMIIeHUe, ToNgpu3anus, Mppakiuus, HHTepepeHIIHs.

Tema 3. Onmuka



l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHOuU cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OoTpaxeHHus: cBeTa. [locTtpoeHue n3oOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONMIOTHBIN MOKa3aTeNb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPaKECHHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{ger.

CobOuparome W pacceuBaromive JUH3bl. ToHkas suH3a. DoKycHOe
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOuparonmx U paccenBaronux jJuH3ax. Gopmyna TOHKOW JHMH3BL. YBEIUYEHUE,
JABAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

HNudpakmus cBera. JudpaknuonHas pemérka. YcCIOBUE HaOIIOIEHUS
IJIABHBIX ~MAaKCUMYMOB TIpM  TaJEHUU MOHOXPOMATHYECKOrO CBeTa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKOI, BOJOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, MTOJISPOUI.

Jlemoncmpayuu

[IpssMOIMHEWHOE paACIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopskI.

[TomHOE BHYTpEHHEE OTpaxkeHue. Moiesib CBETOBOIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpocKoma, TeJIeCKOna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6monenne nudpakiu ceera.

HaGmonenne nucrnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIbIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Yuenuueckuii skcnepumenm, 1ab6opamopHusle pabomsi

N3mepenue nokazaresns NpeaoMIeHUs CTEKIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Habnronenue nucnepcun cBeTa.



Pasznesn 6. OcHOBBI cCrIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIELIUAJIbHOW TEOPUU OTHOCHUTEIIBHOCTU: HWHBAPUAHTHOCTb MOAYJIS CKOPOCTHU
CBETA B BAKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHM U COKpalIECHUE
JUTUHBI.
OHeprus U UMITYJIbC PEIATUBUCTCKON YACTHILIBIL.

CBs3b Macchl C JHEPrUEN U UMITYJIbCOM PEIITUBUCTCKOW YaCTHUIIbl. DHEPTUs
HOKOSI.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POoTOHA C €r0 YACTOTOU. DHEPrus
U UMIyJbC (HOTOHA.
OTtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akoHBI
doToadpdexra. YpaBHenue OiHmTerHa st Gororddekra. «KpacHas rpaHuiiay

doTorddexra.

JlaBnenue ceera. Onwitel I1. H. JleGenena.

XHUMHUYECKOe JEHCTBUE CBETA.

TexHuueckre ycTpocTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOIEeMEHT,
doTtogaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(ppeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranue 3akoHOB BHelHEro ¢hoTodddexra.

CBeToauon.

Conneynas Garapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHIIL.
IInanerapnas Mmogmenbs aroma. lloctynmater bopa. W3nydenume u mnormounieHue
(GOTOHOB TpHU Mepexojie aroMa C OJHOTO YPOBHS SHEPrUd Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToOMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Bonausl ne bpoiis. KopnyckyisipHo-BoIHOBOM
TyaJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmonenue nuHeM4aTbiX CIEKTPOB U3TyUCHHUS.



Jlazep.

Yuenuueckuii skcnepumenm, nabopamopHuslie pabomel

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JIOKAa3bIBAIOUIME CIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedesneHUI0  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3ayydeHUs.
BrusiHue painioakTHBHOCTH Ha KMBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacman. DNEKTPOHHBIM M TMO3UTPOHHBIA Oera-pacman. ["amma-
U3JIy4eHHUE. 3aKOH PaJMOAKTUBHOIO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. SAnepHbie cuibl. edext maccsl sapa.

SnepHble peakunu. Jlenenue u cCUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cuntTe3. [IpobiieMbl W TEPCHIEKTUBBI
SIZICPHOM YHEPTETUKU. DKOJTOTUUECKUE ACTIEKTHI SIAEPHON IHEPTETUKHU.

DJieMeHTapHbIe YacTUIbl. OTKPBITUE MO3UTPOHA.

Metobpl HAOIIOACHUS U PETUCTPAIIMH JIEMEHTAPHBIX YaCTHIL.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EnMHCTBO husndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPO(PU3UKH

Ortanbl pa3BUTUs acTpoHoMUH. [IpuKiIanHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3BéznmHoro Heba. Co3Besnusi, sipKU€ 3BE3JbI, IUIAHETHI, UX BHUIUMOE
JBUKECHHE.

Conneynas cucrema.

Connne. ComHeuHast akTUBHOCTb. McTounuk sHepruu CosiHIIA M 3BE3L.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajbHbIA KIacc —
CBETUMOCTbY». 3BE31bl TJIABHOM IMOCIEI0BATENbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJI1 3BE3]l TJIABHOW MOCIEN0BATEIbHOCTH. BHYTpeHHEe CTpOeHHE
3B€311. COBpeMEHHBIE MPEJCTABICHUSI O MPOUCXOXKIACHUN U 3Bontounn CoiHIa U
3BE3/1. DTaNbl )KMU3HU 3BE3I.



Mnineunsiii [lyte — Hama ['anaktuka. Ilonoxxenne n nBuxkenue CosHLA B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHL B sApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xab606sa. Pazberanue ranakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe n3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooenus

HaGmonenust HeBOOpPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
OPUJIOXKEHUH JIs ONpe/iesieHus MOJI0KEHUSI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

HaGmonenus B Teneckon Jlynsl, ianet, Mneunoro [lytu.

Oo6o0maromiee NOBTOPEHUE

Ponb Qu3ukm u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MUpPA, POJIb (PU3NYECKOM TEOPUHU
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
du3znueckor KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymecTBISIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€d C KypcaMHU MAaTEMaTHKHU,
OMOJIOTHH, XUMUH, TeoTpadUu U TEXHOJIOTUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MYecKas BEIUYMHA, 3aKOH,
TEopusl, HAOIIOACHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI U MX IPOEKUMU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHH, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIOCKUX (puryp u o6bEéma Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTellbHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUSl KPUCTAJUIMYECKOM pEIIETKH, CHEKTPaIbHbIN
aHaJn3.

l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIe)KM MATrHUTHBIX  PYI,
doToCchEMKA 3eMHOM MMOBEPXHOCTH, IPEACKA3aHUE 3€MIICTPSCCHUI.



Texnonocus: NWUHUM DJIEKTpoONEpeNady, TEHEPATOP MEPEMEHHOIO TOKa,
3JIEKTPOABUIaTENIb, WHAYKLUMOHHAS II€4b, pajap, pPaIUuONPUEMHHUK, TEJIEBU3O0D,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiIHEeYHas Oarapes.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110

OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECNEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIC PE3YbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIESATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU €S TEILHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOopMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMM 00YJaIOIIEeToCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTBA;

NPUHATHAE  TPAIUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPaTUUECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€STEJIBHOCTh B MHTEpPECaX T'PakKIaHCKOIO
oO1iecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIuy;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMUA UHCTUTYTaMH B COOTBETCTBUU C
X QyHKIMSIMU 1 Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESTEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUHCKOM TrPaKJIaHCKOM WUJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENbHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIETO;



4) 3¢TETHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOUasi 3CTETUKY HAy4YHOT'O TBOPYECTBA,
npUCyLero (pU3n4ecKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K paziuyHbIM cepaM MNpOoPECCHOHATBHON AESITENIbHOCTH, B TOM
YHClie CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHM HA TPOTSHKEHUH BCEH KU3HU;

6) K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh JKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HaHMS 1IeJIeld yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHue OMbITa JEATEeIbHOCTH HKOJOTMYECKOW HAmpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCT MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EeATEeIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHHs  (U3MKU  OCYHIECTBISTH  NPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh eI JCATCIBbHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPHUU HX
JIOCTHKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  PacCMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTEePUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JESITETbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHUSIX  PEAIbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIILICHUE MIPY PEIICHUH KU3HSHHBIX MPOoOJIeM.
ba3oBble ucciieoBaTejIbCKue 1eCTBHA .



BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUAMH M METOJaMHU
(u3nUecKOl HayKu;

BJIJIETh HaBBIKAMH y4€OHO-MCCIIEOBATENIbCKON M MPOCKTHON JEITEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY IOUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TOJYyYEHUI0 HOBOTO 3HAHHS, €ro
WHTEpIpEeTaluy, MpPeoOpa3oBaHUI0 W TPHUMEHEHUI0O B PA3NIUUYHBIX YYeOHBIX
CUTYaIUsIX, B TOM YHCIIE TIPU CO3aHUH YI€OHBIX MPOSKTOB B 00JIaCTH (HUBKKH;

BBISIBIIATH [IPUYMHHO-CIICJACTBEHHBIC CBS3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0OKa3aTelbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYyIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBAThH MPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3ZHEEATETHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUECOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE albTEPHATUBHBIEC PEIICHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TMOJy4deHUs WH(opManuu (U3HUecKOro CoAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJU3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMU Pa3IMYHBIX BUIOB U (HOpM
MPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TMUTUEHBI, pecypcocOepekeHHs, TMpaBOBBIX M OTUYECKHUX HOPM, HOpPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3zHa4YeHHS WH(OpPMAIUU U TIEJIEBOM ayJUTOPUHU, BBIOUPAs ONTUMATHHYTO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHﬂI



OCYIIECTBIISThH OOIIIEHHE Ha YpOKaX (DU3UKHU U BO BHEYPOUHOU JIEITEIILHOCTH;

pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud ©  CMSTr4arth
KOH(DJIUKTBHI;

Pa3BEPHYTO W JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJ/ICTB;

MOHMMAaTh U KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIAYAIbHOU
paboThI;

BLIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHCTBUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEHN KaXXJ0r0 Wi€Ha KOJUIEKTUBA;

NpUHUMATh 1I€IM  COBMECTHOM  JAEATENIbHOCTH, OpPraHW30BbIBATH U
KOOPAWHUPOBATh JIEUCTBUS MO €€ JOCTUKEHUIO: COCTABJATH IUJIAH JI€MCTBUH,
pacrpenensaTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAa4ye€CTBO CBOEr0 BKJIaJa M KaXKJAOTO y4YaCTHMKA KOMAaHIbI B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHUBATh WJAEU C TO3UIMU HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B Pa3IMUHBIX
CUTYAITUSAX, IPOSIBIISATh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.
PeryjasiTuBHbIE YHUBepPCAJIbHbIE Y4eOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOATEIBHO COCTABIISITh IUIAH PEIICHHUS PACUETHBIX M KadY€CTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS MTPAKTHYECKON PabOThI ¢ YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATTOYTCHU;

JIaBaTh OILIEHKY HOBBIM CUTYaIlUsM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANIOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crmocoOCcTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO JSPYAUIMH B 00JaCTH
(bM3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIN YPOBCHD.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYAaIMSIM, BHOCHUTb KOPPEKTHUBBHI B JI€STECIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;



BJIQJICTh  HABbIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, MX PE3YJIbTATOB W
OCHOBAHU;

WCITOJIB30BaTh MPUEMBI peIIeKCHH IS OIIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pEIICHHS;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHMMATh MOTHBBI M apryMEHTBl APYTMX TIPU aHAJM3e pPe3yIbTaTOB
NESATEITBHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS IMPOTPaAMMBI
no ¢u3MKe 1 YpPOBHS cpeaHero oOmero oOpa3oBaHUsS Yy 0O0YyYarOIIMXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH UHTEJICKT, TIPEIIOTaratomuin
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HANpaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIIMOHAIBHOUN cephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBAHMS, BKJIIOYAIOIIEIO0 CaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeN U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh HMCXOAS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
JIpYTHX, YYUTBIBATH €ro TIPH OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

NPEJMETHBIE PE3YJIBTATHBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl HAa 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POJb U MeCTO (U3NKU B (POpMUpPOBaAHUU
COBPEMEHHOM HAay4yHOM KAPTUHbI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHULBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIEIIEH:
MartepualibHasi TOYKa, HHEpIMaibHas CUCTeMa OTCUETa, aDCOMOTHO TBEPIOE TEJO,



WJIea’bHbIM a3, MOJEIM CTPOCHUS I'a30B, KUIAKOCTEN U TBEPABIX TEJI, TOYCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu HU3NIecKux 3a1ay;

pacro3HaBaTh (QpuU3HUECKUe SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETUUECKOM TEOpUM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAaJEHUE TeJ, JABWXKEHHE IO OKPYXHOCTH, HHEPIIUS,
B3auMojiericTBue Tel, auddy3usi, OpOyHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TeJ, U3MEHEHUE 00bhEMA TeJl MPU HArpeBaHUU (OXJIAKICHHUH ), TETIOBOE
paBHOBECHUE, WCIApEHHME, KOHJCHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIQXKHOCTH BO3/1yXa, MOBBIIICHHUE JABJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPHITOM
coCyJlie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJICHCTBHE 3apsiJIOB;

OMHUCHIBATh MEXAHUYECKOE [IBI)KCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KMHETHYECKasl dHEPTUsl, MOTCHI[MAIbHAs dHEPTUsl, MEeXaHUYeCKasl
paboTa, MeXaHWYECKas MOIIHOCTh; TPU OMHCAaHWU TMPABWIHHO TPAKTOBAThH
(GU3UYECKU CMBICII HCTOJB3yEMBIX BEJIIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMUMHAMH;

ONHUCHIBATh H3YUYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SBIICHUS,
UCTIONB3ysl (U3MYECKHE BEIWYUHBI: JIaBJICHUE Tas3a, TeMIeparypa, CpeIHss
KHMHETUYECKasi PHEPTUSI XaOTUYECKOTO ABMXKEHHUS MOJICKYJ, CpPEAHEKBaJIpaTUUHAs
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprHs, paboTa rasa,
KOA()(PUIIMEHT TI0JE3HOTO0 JICMCTBUSA TEIUIOBOT'O JIBUTATElNIsd; MpPH OIKHCAHUU
NPaBUIBHO TPAaKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEeMBIX BEJIHWYMH, UX
0003Ha4YeHUS] W CIUHMIBI, HAaXOAUTh (OPMYINBI, CBS3BIBAIONIUME JAHHYIO
(bU3UYECKYI0 BETUYMHY C IPYTUMHU BEJTUUYNHAM;

OTHUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U AJICKTPUUYECKHUE
SBICHUS (TIPOLIECCHI), UCTIONB3Ys (DU3NUSCKUE BEIUUMHBI: DJICKTPUYCCKUN 3apsi,
AJIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTH TOJIsA, MOTEHIIMAJ, Pa3HOCTh MOTEHIIMAJIOB;
IPU  ONHCAHWHM TIPAaBUJIBHO TPAKTOBAaTh (U3UYCCKUM CMBICT HCIOIb3YEMBIX
BEIIMYMH, WX OOO3HAUEHHUS WM CIAWHUIIBI; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINC
JTaHHYI0 (QU3NYECKYIO BEIMUMHY C APYTUMHU BEJIMYMHAMU;

aHAJTU3MPOBATh (PU3MUYCCKHUE MPOIESCCHl W SBICHUS, HUCIOIB3Ys (PU3HUECKUe
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXpaHEHHMS MEXaHMYECKOM DSHEPruM, 3aKOH COXpPAaHCHUS HMITYJIbCca,
MPUHIMIT CYNEPHO3UIIMN CHUJI, TPUHIUMIT PABHOIPABUS HHEPIUAIBHBIX CHCTEM
OTCYETa, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHI0O CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEJIHEN KMHETUYECKOW SHEPTHH TEIJIOBOTO ABMXKCHHUS MOJICKYT C



a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpH OTOM pa3inyaTh CJIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUSA MAalluH, TPHOOPOB W
TEXHHYECKUX YCTPOKNCTB; pa3jvyaTh yCIOBUS WX O€30MaCHOTO MCIOJIL30BaHHS B
MOBCEIHEBHOM KU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (U3MYECKUX SBICHUH U
IPOIIECCOB C HCIOJB30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3ajgady W TUNOTE3y Y4eOHOTO OKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMbBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METO/JIbI OIICHKH TMOTPEIIHOCTEH U3MEPEHUI;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GUKCHpOBATh PE3YJBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKUX BCIIMYUH B
BUIe TaOIUIL U TpadUKOB, IeTaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEI0BAHNUS,

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN HCCIEIOBAHUNA B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESITENHbHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OpaTOpHOTro
000py1I0BaHMS;

pemars pacy€THhIE 3a7a4d C SBHO 3aJIaHHOW (HU3UYECKOW MOJICIIBIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUA 3aJa4H
BBIOMPATh (U3UYECKYIO MOJICINIb, BBIICIATh (PU3HMUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHus, MPOBOAUTh PACUETHl U OILIEHUBATh PEATBHOCTD
MOJIYYCHHOT'0 3HAYCHUS (PM3HUECKON BETUYNHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPANBATh JJOTUYECKUA HETPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIMIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
Y TIPE/ICTAaBIICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTydaeMyt0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;



UCII0JIb30BaTh TEOPETHUECKHE 3HAHUS MO (U3HKE B MOBCEIHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30NaCHOCTH MPU OOpaIeHUH ¢ TpUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMHU, NIl COXPAHEHHUs 30POBbS U COOJIIOIEHHUS HOPM 3KOJOTMYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

pabotaTh B TpyHIle C BBIIOJHEHUEM pPa3IUYHbIX COLHUAJIBHBIX POJEH,
IUIAaHUPOBATh pabOTy TPYNIbl, PALUOHAIBHO pAcHpelensTh OOA3aHHOCTH H
IUIAaHUPOBATh JIEATENbHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJleKBaTHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PELIEHUE pacCMAaTPUBAEMOM TPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POJb U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOM KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKON AESTENbHOCTU JIOAEH, IeJIOCTHOCTh U €IUHCTBO
(du3nuecKoi KapTUHBI MUPA;

YUHUTHIBATh TpPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOUCYHBIN ANEKTPUUECKUN 3apsijl, Jy4Y CBETa, TOUCUHBIN UCTOYHHUK CBETA, sIepHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO sipa NpH pEelIeHUH (HU3UUECKUX
3azay;

pacno3HaBaTh (pu3nMyeckue ABJICHUS (IIPOILIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOW (DM3HMKH: AJIEKTpUUYECKAs] MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUSA TOKa, B3aUMOJICUCTBHE
MarHuTOB, DOJEKTPOMATHUTHAs WHAYKIMS, ACHCTBME MArHUTHOrO TIONs HAa
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoJIeOaHUs U
BOJIHBI, MPSAMOJUHEHHOE pAaCIpPOCTPAHEHHE CBETa, OTPAKEHHUE, MPEIOMIICHHE,
uHTepdepennus, Audbpakuuds W MOJSpHU3AlUsi  CBETa, JHUCIEPCUS CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JUHENYATOro CHEeKTpa aToMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHAs
PaANOaKTUBHOCTH;

OMUCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  pA3JIMUHBIX  Ccped) WU
AIIEKTPOMArHUTHbBIE SABJIEHUS (IIPOLIECCHI), HCIOJB3YSA (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CWJIA TOKA, 3JIEKTPUYECKOE HAINPSIKEHUE, JIEKTPUUYECKOE
CONPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABMKYILAs cuia, padoTa TOKa,
WHIYKIUST MAarHATHOTO TOysi, cuia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTH
KaTYIIKW, SHEPrusi AJIEKTPUYECKOr0 M MArHUTHOIO IMOJIeH, MepuoJ M YacToTa
KoneOaHuil B KojeOaTeIbHOM KOHTYpe, 3apsii M CWia TOKa B Tpoliecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWHA MPABUIHHO TPAKTOBATH (PU3MUECKHIA
CMBICI HCIOJB3YEMbIX BEIWYMH, HMX OO0O3HAYEHUS] U E€JUHUIIBI, YKa3bIBaTh



dbopMynbl, CBS3BIBAIOIIME JAHHYI (DU3UYECKYI0 BEJIMYMHY C JIPYyTUMH
BEJIMYMHAMU;

OMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOLECCH, HUCIOIb3Ys
dbu3nYecKue BEIMYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIJIep, NPU OINHUCAHUU TMPABWIBHO TPAKTOBATH (DU3UYECKUN CMBICT
WCIIOIb3YEMbIX BEJIWYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAaHHYI (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NYECKON BEJIMYUHBI,

aQHAJTM3UPOBATh (PU3UYECKUE MPOIECCHl U SBJICHUS, UCIOIL3YA (PU3HUECKUE
3aKOHBI M MIPUHIUIBL: 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEIBHOTO U MapajijieIbHOTO
COCIMHEHUs TMPOBOAHUKOB, 3akoH Jlxoyns—JleHna, 3akOH AJIEKTPOMArHUTHOMN
WHYKIIUU, 3aKOH MPSMOJIMHEHHOTO paclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUEe DiHIITeHHa 1 doTodddexTa,
3aKOH COXPAaHCHHS JHEPruH, 3aKOH COXPAHCHUS HMMIYJIbCa, 3aKOH COXpaHCHHUs
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsS MacCOBOI'O 4HCJa, MOCTyNatrhl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, MPu dTOM pa3inudaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaXKEHUE U YyCIOBUs (TpaHUIlBI, OO0JIACTH)
IPUMEHUMOCTH;

OTIpEeJIeNISITh HAIIPABJICHNE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJIsI TPOBOJHUKA
C TOKOM, CHJIbl AMriepa u cuiibl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBa€MOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJHATh OKCIHEPUMEHTHl MO HCCIEIOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJIb30BAHMEM NPSIMBIX U KOCBEHHBIX HM3MEPEHHI: MpU STOM
dbopmynupoBaTh mpodJeMy/3amady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY H3 MPEMJIOKEHHOTO OOOpYJOBaHUS, MPOBOAUTH OIBIT U
dbopMynHpoOBaTH BHIBOJBI

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPECHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOJIB30BAHUEM
OPSMBIX HM3MEPEHHWH: MPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (DHKCHPOBATH
PE3yNBTATHI MOJYYECHHON 3aBHUCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MUCCIICT0BAHMS,

coOmoaTh mpaBuiia 0€30MAaCHOTO TPyAa MPH MPOBEACHUH MCCICOBAaHUMN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON W TIPOSKTHOU
NEATENIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyI0BaHMS;



pemarb pacy€éTHbIE 3aJaud C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4u
BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETUYMHBI,

pemaTh Ka4eCTBEHHbIE 3a/l1a4: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXACHUI C OMOpoid Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIeHMHM  y4yeOHBIX  3a7a4y  COBPEMEHHbIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U Tpe/cTaBleHuss y4ueOHOM W Hay4YHO-TIOMYJISIpHOW MH(OpMaIUK, MOJTYYeHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAaIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KHU3HU
i obecrieyeHus: 0€30MacCHOCTU MIPU OOpaLeHUH ¢ MPUOOPaMU U TEXHUUYECKUMU
yCTPOWCTBAaMH, UIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMYECKOTO
IIOBEJICHUS B OKPY’KaIollel Cpene;

paboTaTh B TpyNIe C BBINOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIAaHUPOBaTh PAa0OTy TPYMNIbI, PaLUOHATIBHO paclpeAensiTe OOA3aHHOCTU U
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUAX, a/IeKBaTHO OLICHUBATDH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacos DJIeKTPOHHbIE
No i/ HanmeHoBaHMe pa3je/ioB U TeM Kontposbnbie | TIpakTiueckie (uu¢posrIe)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTejbHbIe
padoThI padoThI pecypel
Pa3znea 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHMUSI
bubnnoreka [HOK
1.1 ®du3nKa U METOJIbI HAYIHOTO IMO3HAHUS 2 0 0 https://m.edsoo.ru/7f41bF72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bubnmmoreka HOK
2.1 Kunemaruia 5 0 0 https://m.edsoo.ru/7f41bf72
bubnmoreka [HOK
2.2 Jlunamuka ! 0 0 https://m.edsoo.ru/7f41bf72
bubnmoreka [HOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 0 1 https://m. edsoo.ru/7f41bF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUMHAMHUKA
31 OcHOBBI MOJICKYJISIPHO-KUHETUYECKOU 9 0 1 bubnuoteka [HOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bubnuoTeka HOK
3.2 OCHOBbI TEPMO/MHAMMKH 10 0 0 https://m.edsoo.ru/7f41bf72
33 ArperatHbie COCTOSIHUS BELIECTBA. 5 0 0 bubnuoTeka HOK
' ®dazoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 24
Paznea 4. DJIEKTPOJANHAMHUKA
bubnuoreka LHOK
41 JrekTpocTatuia 10 0 1 https://m.edsoo.ru/7f41bf72
4.2 ITocTosiHHBIN anekTpuyeckuil Tok. Toku B 12 1 1 bubnuoreka I[TOK



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

‘ pa3JIMYHBIX CpeAax

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

Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pas3aenoB 7 TeM (undgpossbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 0GpazoBaTEIbHbIE
padoTsI padoThI pecypesI
Paznea 1. JIEKTPOJANHAMUKA
11 MaruuTHOE ~ TIOJE. DOneKkTpoMarHuTHas 11 0 3 bubnuoteka [HOK
' WHITYKIHS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 Mexannueckue u AIEKTPOMArHUTHBIE 9 0 1 bubnuoteka [HOK
' KojeOaHus https://m.edsoo.ru/7f41c97c
bubnmmoreka HOK
2.2 MexaHHUYeCKHE U AIIEKTPOMArHUTHBIE BOJTHEI 5 0 0 https://m. eds0o.ru/7f41c97c
bubnuoreka IHOK
2.3 Onika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI CIICLIMAIbHOM TEOPHH 4 0 0 bubnuoreka [HOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [HOK
4.1 DJIEeMEHThI KBaHTOBOW ONITUKHU 6 0 0 https://m.edsoo.ru/7f41c97¢
bubnuoTeka HOK
4.2 Crpocrue atoma 4 0 0 https://m.edsoo.ru/7f41c97c
bubnuoreka HOK
4.3 ATOMHOE /PO S 0 0 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paspea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU



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

bubnnoreka [HOK

5.1 DeMeHTBl aCTPOHOMHHU U aCTPO(PU3UKU 7 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOILIEE IOBTOPEHUE

61 Obobumatomee nosroperne 4 Et?fs?;7§?§§sio.ru/7f4£§)7§
Hroro no pazneny
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
Ne KoaunuecTBo DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka
n/n 4acos o0pa3oBaTe/bHbIE PeCypChl

1 ®dusuka — Hayka o npupoje. Haydnble METObI MO3HAHUS OKPYXKAKOIIETO MUPa 1 https://m.edsoo.ru/3c68e8ad
Ponb u MecTo ¢bu3uKu B q)OpMI/IpOBleI/II/I COBPEMEHHOW HAay4yHOW KapTHUHBI MHUpa, B 1 https://m.eds00.ru/8525e6d9
MPAKTUYECKON JIeATEITLHOCTH JIFOIeH

3 Mexanudeckoe JBKeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOTO  JIBIKEHUS. 1 https://m.edsoo.ru/ab25722e
[lepemenienue, CKOPOCTh, YCKOPEHHE

4 PaBHOMEpHOE MPSAMOJIMHENHOE BHKEHUE 1 https://m.edsoo.ru/4894alef

5 PaBHOYCKOpEHHOE NMPSIMOJIMHEWHOE IBH)KEHUE 1 https://m.edsoo.ru/23alabee

6 CBoboaHOE maieHre. Y CKopeHnue CBOOOTHOTO TaCHUS 1 https://m.edso0.ru/9121c8a8

7 KpuBosmmHeliHOe nBMxkeHue. JIBHKEHNE MAaTEPUAIBHOM TOYKH 0 OKPYKHOCTHU 1 https://m.edsoo.ru/c2756a45

8 [Tpuniun otHocuTenbHocTU ["anunes. Muepuuansublie cuctemsl otcuera. [lepBbiit 1 https://m.eds0o.ru/6e6f52b6
3akoH HproTOHa

9 Macca Tena. (Enna. [Ipunun cynepnosuinuu cwi. Bropoit 3akoH Herotona mms 1 https://m.edsoo.ru/ed6e6c24
MaTepHUaIbHOW TOUKH

10 Tperun 3akoH Hpl0TOHA AJ1s1 MaTEpUATIbHBIX TOUEK 1 https://m.edsoo.ru/4733331e

11 3akoH BceMHUpHOTo TsroteHus. Cunia Tsokectu. [lepBas kocmuyeckas CKOpOCThb 1 https://m.edsoo.ru/1e8ac978

12 Cuna ynpyroctu. 3akoH 'yka. Bec tena 1 https://m.edsoo.ru/127bf378

13 Cuna tpenus. Koapdunuent tpenus. Cuna conpoTHUBICHUS PU IBIXKEHUU Tela B 1 https://m.edsoo.ru/345d6fa3
KUJKOCTU WJIH ra3e

14 [TocTynarensHoe U BpamareabHOE ,I[BI/I)KGHI/Ie"a6COJ'IIOTHO TBEpAOro Tena. MoMeHT 1 https://m.edsoo.ru/895793ea
cuibl. [lnedo cuibl. YcaoBus paBHOBECHS TBEPJOTO Teja

15 Nmmynsc MaTepuanbHOM TOYKH, CHCTEMBI MaTepHAIbHBIX TOYEK. MIMIyIbC CHUIIBI. 1 https://m.edsoo.ru/8fefedd9
3aKOH COXpaHEHUsl UMITyJIbca. PeakTUBHOE IBUIKEHHE

16 PaGora u MOUIHOCTH CHIIBL. KI/IHCEI/I‘ICCK&H SHEpPTHsi MaTepUAbHOW TOYKH. 1 https://m.edsoo.ru/fAcfch76
Teopema 00 U3MEHEHHH KHHETUYECKOI SHEPTUU

17 [MotenmmaneHas sHeprus. [loTeHuunanbHas >Heprus ynpyro naehopMHUPOBAHHOHM 1 https://m.edsoo.ru/3571464d

IIPYXKUHBI. IloTenumanbpHas OHEPTUA TCJIa BOIM3HU IMMOBCPXHOCTHU 3emiu



https://m.edsoo.ru/3c68e8ad
https://m.edsoo.ru/8525e6d9
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HOTCHHI/IEUIBHBIC 1 HCIIOTCHHUAJIBHBIC CHUIIBI. CBs3b pa6OTLI HETIOTCHIIMAJIbHBIX

18 CHWJI C MU3MEHEHUEM MEXaHWYECKOM HHEPIMM CHCTEMBbI TeJl. 3aKOH COXpaHEHUs 1 https://m.edsoo0.ru/9d2f72c8
MEXaHUYECKOU DHEPTUH

19 Ha60paTopHai1 pabora «MccnemoBaHue CBS3M PAaOOTHl CWIIBI C H3MECHCHHEM 1 https://m.eds0o.ru/13786138
MEXaHUYECKOM PHEPTUHU TeJa Ha MPUMEPE PACTSHKEHHS] PE3UHOBOTO HKI'YTay

20 O06o6menne 3uanmii o Teme «KnHemartuka. /luHamuka. 3aKOHBI COXpaHEHUS B 1 https://m.edsoo.ru/f7dcdb46
MEXaHUKE»

21 OcCHOBHBIE TIOJIO)KEHHUSI MOJICKYISIPHO-KUHETUUECKOM Teopun. bpoyHOBCKOE 1 https://m.edsoo.ru/aecle3la
newxkenue. ubdysus

22 Xapakrep I[BI/I)KGiHI/ISI u B3aMMOJICVCTBUSI YacTUL BEMIECTBA. MoJaenn CTpOeHHS 1 https://m.edsoo.ru/bff83b67
ra3oB, KUIKOCTEH U TBEPABIX TEI

23 Macca monekyn. Kosmaecto BemiectBa. [ToctostHHAs ABOTampo 1 https://m.edsoo.ru/cdf5a4b1
T . T & .

24 erioBoe paBHOBecue. Temmepatypa u e€ wusmepenue. lllkama Ttemmeparyp 1 https://m.edsoo.ru/e3ea87d3
Henscus

25 Wneansubiii ra3 B MKT. OcHoBHOe ypaBHeHne MKT 1 https://m.edsoo.ru/e618e16d

26 AGcomoTHas Temreparypa Kak mepa CPE/IHEH KUHETHYECKOH JHEPruM ABHIKEHHS 1 https://m.edsoo.ru/6641c1a5
MoJIeKya. YpaBHeHue MenpeneeBa-Knanelipona

27 3akoH JlambToHa. ["a30BBIC 3aKOHBI 1 https://m.edsoo.ru/e5ab1332

28 JlaboparopHas paborta «McciaenoBaHue 3aBUCHUMOCTH MEXIy IapameTpaMu 1 https://m.edsoo.ru/b3ef54e2
COCTOSIHUS Pa3peKEHHOT0 Ta3ay

29 N3omnporiecce B nacabHOM Ta3e U UX rpaduuecKoe MpeICTaBICHUE 1 https://m.edsoo.ru/69b2d137
BuyTpenHsis sHeprus TEpMOIMHAMHYECKOUW CHUCTEMBI M CIIOCOOBI €€ M3MEHEHHS.

30 KonnuecTBo TermioTsl 1 paboTa. BHyTpeHHss SHEPTHs 0JHOATOMHOTO HI€aJILHOTO 1 https://m.edsoo.ru/d5a6ccfd
rasa

31 Bupl Teronepenaun 1 https://m.edsoo.ru/d8eacc95

30 VYaenvHas TENI0EMKOCTh BEIIECTBA. KonuuecTBO TemyoThl MpH Temonepeaaye. 1 https://m. edsoo.ru/8ef74adL
AnmabaTHBIN mpoliecc

33 IIepBblil 3aKOH TEPMOAMHAMUKH U €r0 IIPUMEHEHHE K U30IIpolLieccaM 1 https://m.edsoo.ru/facda34c

34 HeoOpatumocTs nporieccoB B pupoae. BTopoii 3akoH TepMOJIMHAMUKH 1 https://m.edsoo.ru/96ealcc3

35 [Ipunuun nevicteust u KI1J{ TeroBoit MmanmmHsbl 1 https://m.edsoo.ru/c9a7d139

36 Huxkn Kapno u ero KITJ 1 https://m.edsoo.ru/2al4cb15
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37 DKOJIOTUYECKHE MPOOIEMbl TETUIOIHEPT €TUKH 1 https://m.edsoo.ru/73caacc6

38 O6o6marmuii ypok «MounekynspHas ¢puznka. OCHOBBI TEPMOTMTHAMUKI) 1 https://m.edsoo.ru/3a67c55f

39 O06o6menne 3Hanni o Teme «MouekynsapHas puznka. OCHOBBI TEPMOTUTHAMUKID 1 https://m.edsoo.ru/3a69ad11

40 ITapooOpazoBanue u KoHIeH Ay, VcapeHue u KUuTeHue 1 https://m.edsoo.ru/a6b9b69f

41 AOCOII0THAs M OTHOCUTEJIbHAS BJIAXKHOCTh Bo3ayxa. HachleHHblil nap 1 https://m.edsoo.ru/f1f8c83f

42 Tépnoe Temo. Kpucramumueckue u amMopdHbIe Tena. AHHM30TPOIHUS CBOWCTB 1 https://m.edsoo.ru/fc913bea
kpuctayoB. XKujkue kpuctauibl. CoBpeMEHHbIE MaTepPUAIIb

43 [InaBnenue u KpucTayuM3alus. Y aelbHas TerioTa riasieHus. Cyomumans 1 https://m.edso0.ru/33dc65d2

44 YpaBHeHUE TEIJIOBOro OanaHca 1 https://m.edsoo.ru/bb4aec81

45 DneKTpu3aIus Tel. DIEKTPUIECKUH 3aps/l. J(Ba BUaa SJIEKTPUUIECKUX 3apsI0B 1 https://m.edso0.ru/a8975218

16 [IpoBoHWKH,  NUANIEKTPUKH W TOJNYNPOBOJHHKH.  3aKOH  COXpaHCHHS 1 https://m.eds00.ru/37ed68d1
ANIEKTPUYECKOTO 3apsjia

47 B3anmoencreue 3apsinoB. 3akoH KyimoHa. To4edHbIN 2JIEKTPUYECKUH 3apsif 1 https://m.edsoo.ru/e794dad8

48 Hanp;?lce"HHocn) DTMEKTPHIECKOTO TIOTIS. [TpuHIMIT CYNIEPIIO3UITUH SIEKTPUICCKUX 1 https://m.edsoo.ru/c9451bee
nosied. JInHuM HanpsHKEHHOCTH

49 PaboTa cun snexrpocrarudeckoro noJjs. [lorermnuan. Pa3HocTs moTeHIIMAIOB 1 https://m.edsoo.ru/ee5c7673

50 [IpoBOIHUKKM M NUAJIEKTPUKUA B AJIEKTpOCTaTUYeCKOM Tosie. JlusnexTpuueckas 1 https://m.edsoo.ru/3fab6cas
MIPOHUIIAEMOCTb

51 OnexkrpoeéMkocTb. KoHnmeHncarop 1 https://m.edsoo.ru/3daf6df9

52 DIJIEKTPOEMKOCTH TIJIOCKOTO KOHJAEHCATOpA. DHEPrHUs 3apssKEHHOTO KOHJIEHCAaTopa 1 https://m.edso0.ru/8177e866

53 JlaGopaTtopHnas padota "M3mepeHue 3eKTpoEMKOCTH KOHIeHcaTopa" 1 https://m.edsoo.ru/86cc7f54
[IpuHIMn nedcTBUS M NPUMEHEHHE KOHJIEHCATOPOB, KOMMPOBAJILHOTO ammapara,

54 CTPYHHOTO [IPUHTEPA. DneKTpocTaTH4ecKas 3al1uTa. 3a3zeMiieHUE 1 https://m.edsoo.ru/57d2f644
ANEKTPONPUOOPOB

55 DNEeKTpUUYECKUN TOK, yCIOBHS ero cymiectBoBanus. [loctosHubI Tok. Cua Toka. 1 https://m.edsoo.ru/5f18e57¢
Hanpsiokenne. ConpoTuBienue. 3akoH Oma 1S ydacTka ey

56 [locnenoBarenpHOE, NapaUIENbHOE, CMEIIAHHOE COEIUHEHHME IPOBOIHHMKOB. 1 https://m.edsoo.ru/16e1d6f8
JlaGopatopHas paboTa «/3ydeHrne CMEeIIaHHOTO COEIMHEHHSI PE3UCTOPOBY

57 PaboTa 1 MOUTHOCTH MEKTPUUECKOro ToKa. 3akoH J[xoyns-JIenuna 1 https://m.edsoo.ru/deed7cd5

58 3akoH Oma Juisd oJIHOM (3aMKHYTOM) 3nieKTpudeckoi 1ienu. KopoTkoe 3amMblKaHUE. 1 https://m.edsoo.ru/d27bf8b1
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Jlaboparopuass pabora «M3mepenne DJC UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBJICHUS»

59 O06o06mIeHne 3HaHU TI0 TeMe "DIeKTpoIMHAMIKA " 1 https://m.edsoo.ru/635d6acd

60 3JICKTpOHHa$I MMPpOBOAMMOCTb TBEPABIX MCETAJIJIOB. 3aBHUCUMOCTH COIMPOTUBJICHUA 1 httDS://m.edSOO.rU/ge45fffd
METaJJIOB OT TemnepaTypbl. CBEpXIpPOBOIUMOCTb

61 DneKTpuyecKuu ToK B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX IyYKOB 1 https://m.edsoo.ru/1756¢ccll

62 [TonynpoBoAHUKH, UX COOCTBEHHAs U MpUMecHas mpoBoAUMocTh. CBoKCTBA p—N- 1 https://m.edsoo.ru/8caf19d3
niepexoja. [loynmpoBoIHUKOBBIE TPHOOPHI

63 OnexkTpuueckud  TOK B pacTBOpax M paciulaBax  3JEKTPOJIMUTOB. 1 https://m.eds0o.ru/2d19db3b
DIEKTPOTUTHYECKAsT JUCCOIHMAITUS. DIECKTPOJIN3

64 BHGKTPI/I‘—IGCKI/II/I TOK B Tra3aX. CaMOCTOSITEIbHBIM M HECAMOCTOSITEIHHBIN pasp4an. 1 https://m.edsoo.ru/e95aclce
Monnus. [Tnazma

65 DnexTpuueckue NpUOOpbl M YCTPOIlCTBA M MX MPAKTUYECKOE MPUMEHEHHUE. 1 https://m.edsoo.ru/63cedfbc
[IpaBuna TexHuKH 0€30MaCHOCTH

66 O6o0menre 3HaHUH M0 TeMe «DJeKTpocTaTukKa. [I0CTOSTHHBIN AIEKTPUIECKUI TOK. 1 https://m.edsoo.ru/858efadd
Toxu B pa3nuyHbIX cperax»

67 Hrtorosas koHTpoJbHAS paboTa 1 https://m.edso0.ru/9752944d

68 Peseprubiit ypok. O6o0maronuii ypok mo temam 10 kmacca 1 https://m.edsoo.ru/d44cf6f4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KUIACC

Ne Tema ypoxka KoimnuecTBo DJIeKTpOHHbIe U poBbIE
n/n 4acoB o0pa3oBaTe/ibHbIE PeCypChl

1 HOCTO?[HH\IJ)IG MarHuTel MU HX BsaHMouﬂeﬁCTBHe. MarnutHoe mnone. Bekrop 1 https:/m.edsoo.ru/dd28afld
MarHUTHOM UHAYKIUH. JINHUM MarHUTHOW MHIAYKIUU

2 MarnutHoe TOJIe TpOBOJHUKA C TokoM. OmbIT Opcrena. BzaumonerictBue 1 https://m.eds00.ru/91ec1665
IIPOBOJHUKOB C TOKOM

3 JlabopaTtopHast pabota «3ydeHrne MarHuTHOTO TOJIsl KATYIIKKA C TOKOM 1 https://m.edsoo.ru/cbb4e22c
JleficTBe MarHuTHOTO TMOJS Ha TPOBOJHUK ¢ TokoMm. Cwmia Awmrmepa.

4 JlabopaTtopHnast pabota «/cciaenoBanue neWCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy 1 https://m.edsoo.ru/4c792b5c
C TOKOM»

5 JlelicTBHe MarHMTHOTO IIOJS Ha JBIKYILYIOCA 3apshDKeHHyr dvactuiy. Cuita 1 https://m.edsoo.ru/efdld4f4
Jlopenna. Padora cuisl Jlopenua

6 OIEeKTpOMAarHuTHas WHIYKIUSA. HOUTOK BeKTOpa MarHuTHOW uHAaykuuu. IJIC 1 https://m.edsoo.ru/e89a67f1
WHIYKIUU. 3aKOH AJIEKTpOMarHuTHON nnaykuun dapanes

7 JlabopaTtopHas pabota «lccnenoBanue sIBICHUS MIEKTPOMAarHUTHOW HHITYKITAN 1 https://m.edsoo.ru/d6887aeb

8 NupyktuBHOCTh. fBnenue camouHaykiuu. OIJIC caMOMHAYKIMU. OHEprus 1 https://m.edsoo.ru/f4353eal
MAarHUTHOTO IOJISI KATYIIKHA C TOKOM. DJIEKTPOMAarHuTHOE MOJIe
TexHuueckue yCTpOMCTBA W HUX NPUMEHEHHUE: IOCTOSIHHbIE  MArHHUTHI,

9 AJIEKTPOMArHUThl, AJIEKTPOJBUTaTEIb, YCKOPUTEIM AJIEMEHTAPHBIX  YaCTHIIL, 1 https://m.edsoo.ru/3eb8de3f
VHJYKIMOHHAs [1e4Yb

10 O6o06maromuii ypok «MaraHuTHoOE 1moJjie. DIeKTPOMarHuTHAs WHTyKITUS» 1 https://m.edsoo.ru/3a2fd5b6

11 O6006mmenue 3Hanui o Teme «MaruutHoe nojue. DIeKTPOMArHUTHAS MHTYKIIHS 1 https://m.edsoo.ru/6de9c327

12 CBoOo1HBIE MEXaHHIECKHE kosebOanus. ['apmoHnyeckue kosebaHus. YpaBHEHUE 1 https://m. eds00.ru/18c598f
rapMoHU4ecKux Konebanuii. [IpeBpaiienue sepruu

13 JlaboparopHas pabota «McciaenoBanne 3aBUCUMOCTH MEPUOAA MaJbIX KojeOaHUM 1 https://m.edsoo.ru/73d43b2b
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl Ipy3a»
Kone6arenbHbId KOHTYp. CBOOOHBIE 3I€KTPOMArHUTHbIE KOJIEOAHUS B UJI€ATIbHOM

14 Kosie0aTeIbHOM KOHTYDE. Amnanorus MEXIY MEXaHUYECKUMU " 1 https://m.edsoo.ru/a931b8b2
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMHU

15 @opmyna TomcoHa. 3aKOH COXpaHEHHUsS SHEPrMM B HACAIBHOM KOJe0aTeIbHOM 1 https://m.edso0.ru/a7517812
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KOHTYpE

[IpencraBierre o 3aryXalomUX KoJIeOaHUSX. BBIHYXIEHHBIE MEXaHHUYECKUE

16 1 https://m.edsoo.ru/6ac54bc2
Kosebanus. Pezonanc. BeiHyXIEHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUs
I1 i . i i .

17 €pPEMEHHBIN TOK CHHyCE)HIIaJIBHBIH MepEeMEHHBIM TOK. MOITHOCTh MEPEMEHHOTO 1 https://m.edsoo.ru/98fd794e
TOKA. AMIUTUTYTHOE U JCUCTBYIOIIEE 3HAUYECHNE CHIIBI TOKA U HAIIPSHKEHUS
T I i

18 paHcdopmaTop POM3BOJCTBO, TMe€peaaya U MOTPEOJICHHUE BICKTPUIECKOM 1 https://m.edsoo.ru/5b6e7722
SHEPTHH

19 VYerpoiictBo u npaKTqui:Koe MIPUMEHEHUE DJIEKTPUUYECKOTO 3BOHKA, T€HEpaTopa 1 https://m.edsoo.ru/Lbb9egbl
MIEPEMEHHOTO TOKa, JJMHUH dJIeKTpoTiepeaay

20 DKOJIOTHYECKHE PUCKH  TIPU HpOI/ISBOJICTBeu anekTposnepruu.  KymbTypa 1 https://m.edsoo.ru/f751e3ad
WCTIOJIb30BAHUSI DJIEKTPOIHEPTHUHU B TIOBCETHEBHOM KU3HHU

21 MexaHndeckue BOJHBI, YCIOBHS  pacnpocTtpaneHusa. Ilepumon. Ckopocth 1 https://m.edsoo.ru/f66aabl8
pacrpoCTpaHeHHsI U JITHHA BOJIHEI. [lomiepeyunbie v MPoT0IbHBIC BOJTHBI

22 3ByK. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTta ToHa. TemOp 3Byka 1 https://m.edsoo.ru/f344ef71

23 DNeKTpOMarHuTHBIE BOJIHBI, UX CBOMCTBA M CKOpOCTh. IlIkama anmeKTpoMarHuTHBIX 1 https://m.edsoo.ru/f575da87
BOJIH

24 [Tpuniumne! paguocsa3u 1 TeneBuaeHusd. Pazsutue cpeacts cBsa3u. Paguoniokamnus 1 https://m.edsoo.ru/fae4d6bb

25 O0o00menue 3Hanui no reme «KoaebaHus ¥ BOIHEI 1 https://m.eds00.ru/51921a96

26 [IpssMonHENHOE PpACIPOCTPAaHEHHE CBETa B OJHOPOJHOW cpeme. TodeuyHBIH 1 https://m. edsoo.ru/ecc67fbd
HMCTOYHHK cBeTa. JIyd cBeTa

27 OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBera. [locTpoeHne H300pakKeHUH B 1 https://m.edsoo.ru/f93a7f3a
IJIOCKOM 3epKajie

28 [Ipenomnenue cBeta. [loaHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIN yro MoIHOTo 1 https://m.edsoo.ru/b84d3bce
BHYTPEHHETO OTPAKCHHUS

29 JlaGopaTopHas pabota «/3MepeHne moka3aresis IpeJoOMIICHHUS CTEKIIa 1 https://m.edso0.ru/63c67a56

30 Jlunzel. Iloctpoenne wuzoOpakeHuit B auH3e. DopMmyna TOHKOM JIMH3BL 1 https://m.eds0o.ru/5472dd85
VBenuueHue JTUH3b

31 JlaGopatopHas pabota «VccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX» 1 https://m.edsoo.ru/b3a2484b

32 Hucnepcusi ceera. CnoxHblld coctaB Oenoro csera. LIBet. JlaGopaTophas pabota 1 https://m.edsoo.ru/faf7§386
«HaOmnroieHre qucriepcuu CBeTa

33 Wntepdepenius ceera. Judpakius csera. JJudpakiunonHas pemérka 1 https://m.edso0.ru/32d4c656
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34 [Tonepeunocts cBeTOBBIX BOJH. [lossipusanus ceera 1 https://m.edsoo.ru/673347ce

35 Ontuyeckne mpuOOPHI M YCTPOHUCTBA U YCIOBHUS MX 0€30I1ACHOTO MPUMEHEHHS 1 https://m.edso0.ru/9f12c94e

36 I'paHuIBl TIPUMEHUMOCTH KJIACCUYECKOW MeXaHWKH. [loCTymaThl CrernuaibHOU 1 https://m.edsoo.ru/b246554b
TEOPUHU OTHOCUTEIHHOCTH

37 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BpPEMEHH W COKpAIlCHUE 1 https://m.eds00.ru/368¢57be
JUTAHBI

38 DHepruss U UMITYJIbC PEIATUBHCTCKOW dYacThIlbl. CBSI3b MacCchl C JHEpPrued u 1 https://m.edsoo.ru/cdbadfde
UMITYJTECOM. DHEPTUsl TIOKOS

39 O6o0menue 3HaHuid 1o TeMme «Ontuka. OCHOBBI CIEIMATBHONW  TEOPHH 1 https://m.edsoo.ru/46edc9e?
OTHOCHUTEILHOCTHY

40 ®dotonbl. Dopmyna [Tnanka. DHEprus U UMITYIIbC POTOHA 1 https://m.edsoo.ru/eedc67f5

41 OTtkpriTHe U uccienoBanue Gorodddexra. OnpiTer A. I'. CTonmeroBa 1 https://m.edsoo.ru/97eab8d4

42 3akonbl GoTtodrddexra. YpaBHenue ODunmTenHa mus pororddekra. «KpacHas 1 https://m.edsoo.ru/2e768471
rpaauiay Gororddexra

43 JHasnenue cBeta. Onbitel [1. H. JIebeneBa. XuMmudeckoe IeHCTBHE CBETa 1 https://m.edsoo.ru/e153c199

44 Texuuyeckue ycTpolicTBa M MpaKTUYECKOE MpUMEHEHHe: (OTORIEMEHT, 1 https://m.edsoo.ru/e3ab6ead
(dhoTomaTunk, coaHeuHas 6arapesi, CBETOANO]T

45 Pewrenne 3agau mo reme «2JIEMEHTBI KBAHTOBOM ONTUKH 1 https://m.edsoo.ru/fed96bc6

16 Mogens atoma Tomcona. OmbeiTel Pesepdopma 1o paccesHHio o-4acTHIL. 1 https://m.eds0o.ru/ba433¢76
[1nanerapHast MoJesib aToMa

47 IToctynater bopa 1 https://m.edsoo.ru/45ee9829

48 Wznyuenue u NoromeHue ¢GbOoTOHOB TpH Mepexojie aToMa C OJHOTO YPOBHS 1 https://m. eds0o.ru/2b8ad 7l
SHEpPruu Ha Ipyrou. Buasl criekTpos

49 BonnoBbie cBoucTtBa uactun. Bomasl ge bpouns. KopmyckynspHo-BodHOBOW 1 https://m.edsoo.ru/fag95ab1
nyanu3M. CIIOHTaHHOE M BBIHYXJICHHOE U3TTyYeHHE

50 OtkpeiTue paauoaktuBHOCTH. OmbITel Pesepdopna mo ompeneneHuto cocrtasa 1 https://m. edsoo.ru/ae3cad4?
PaAMOAKTUBHOTO MU3TYYCHHS

51 CeorictBa anbda-, 6eTa-, raMMa-u3IydeHus. BnusHue pagnoakTHBHOCTH Ha KUBBIE 1 https://m.eds0o.ru/421844c4
OpraHu3Mbl

59 OTtkpbiTHE TpOTOHAa M HewWTpoHa. M3oTombl. Anbda-pacman. DIEKTPOHHBIM U 1 https://m.edsoo.ru/28f5e132

l'IO?uI/ITli)OHHI:II/Iv 6eTa-pacnazL. FaMMa-I/ISJIy‘ICHI/Ie
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OHeprus CBSA3M HYKIOHOB B sjpe. SlaepHble peakuuu. SOepHBIM peakTop.

53 9 1 https://m.edso0.ru/66b9f3el
[Tpo6embl, MEPCIEKTUBBI, SIKOJIOTHUECKUE ACTIEKTHI SICPHOUW SHEPTETUKU
OnemenTapHbie 4acTHIBL. OTKpBITHE TMO3UTPOHA. MeTonpl HAOMIOACHUS U

o4 perucTpanuu vieMeHTapHblx 4actul. Kpyraeiii cron «®yHInamMeHTalIbHbIE 1 https://m.edsoo.ru/e9fdd819
B3aMMOJICUCTBUS. EMUHCTBO (pU3MYEeCKOHW KapTHHBI MUPa»
Oranbel pa3BUTHS acTpoHOMUHU. [IpukianHoe W MHUPOBO33PEHUECKOE 3HAYEHHUE

55 actpoHomuu. Bupn 3Bé3mHoro HebGa. Co3Be3nus, SpKHE 3BE3JbI, TUIAHETHI, HX 1 https://m.eds00.ru/47714642
BuMMoOe JiBkeHne. ColHeuHasi cucTemMa

56 Connue. ConneuyHasi akTUBHOCTb. McTounuk sHeprun CosHIa U 3BE3]T 1 https://m.edsoo.ru/2aeae422
3BE3/1bI, X OCHOBHBIE XapPaKTEPUCTHUKU. 3BE3/bI TJTABHOW IMOCIEAOBATEIHHOCTH.

57 Buyrpennee crpoenue 3B€31. COBpeMEHHBIE TPEACTABICHUS O MPOUCXOXKACHUU U 1 https://m.edsoo.ru/87fe5a43
spostrory CoJTHIA U 3BE3]D

% | Tanaxtme, anaxrusa, Qépuste topet s wnpoe ramastns || twslimessoorubassagsr

59 Bcenennas. Pasberanue ramaktuk. Teopuss bousbmioro B3pbeiBa. PenmkroBoe 1 https://m.edsoo.ru/8bdaf7d2
u3nydyeHue. MeraranakTuka

60 Hepemennsie mpo6iieMbl aCTPOHOMUHT 1 https://m.edsoo.ru/dec5d24b

61 Hrorosas koHTpoJbHAS paboTa 1 https://m.edsoo.ru/fb1faeda

62 O6o0maromuii YPoK. Pom,v busuku W aCTpOHOMUM B AKOHOMHUYECKOH, 1 https://m.eds00.ru/6b1b47h9
TEXHOJIOTMYECKOM, COMAIIBHON M STHYECKOU chepax NesTeNbHOCTH YeJI0OBeKa

63 06061112“1}01111/1171 ypok. Pomb u MecTto (GU3MKM W aCTPOHOMHHM B COBPEMECHHOM 1 https://m.edsoo.ru/2522c6¢f
Hay4YHOU KapTUHE MHUpa

64 O6o6ma}0mnv171 ypok. Poib pusnueckoit Teopuu B GopMUPOBAHUU TPEICTABICHUN 1 https://m.edsoo.ru/cfd73796
0 (uzmveckoii KapTUHE MUpa

65 O6o6maromuii  ypok. Mecto Qusnueckoi KapTHHB MHMpa B obmem psay 1 https://m.edsoo.ru/81ad3288
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUI O IPUpOJIe

66 PeszepBHbI ypok. MaruuTHOE 110J1€. DJIEKTPOMAarHuTHasE MHTYKIUS 1 https://m.edsoo.ru/6e59e3eb

67 PesepBHblil ypok. OnTuka. OCHOBBI CIEMAIBHOW TEOPUU OTHOCUTEIBHOCTH 1 https://m.edso0.ru/c637b146

68 Pesepublii ypok. KBanTOBas gusmka. D1eMeHThl aCTPOHOMHHU U acTpO(U3UKU 1 https://m.edso0.ru/324d4c87

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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