®U3UKA (6a30BbIii YypOBEHD)
10-11 knaccwl

COAEPXKXAHUE OBYUYEHUASA
10 KITIACC

Pazgen 1. ®usuka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPMU B MPOILECCE TMO3HAHUS MPUPOIBI.
OKCIIepUMEHT B (pU3HKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyecKkue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasloroBble W IM(POBBIE H3MEPHUTEIbHBIE TPHUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMelICHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuueitHoe  nBmxeHwe. [[BuKeHHME  MaTepualbHOM TOYKHA MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSIOB, LICMIHbIC U PEMEHHBIC MEpe/Iayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenne ABWKEHHSI Tena, OPOIIEHHOTO MOJ YrioM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIBIO ONPEAECICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BPEMEHH TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nmokos. Koaddumment tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tena.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECH.



Yuenuueckuu sxcnepumenm, nabopamopmsie pabomsi

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pEe3nHOBOM 00paslLie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILICHHUS.

Tema 3. 3aKkoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynec MarepuallbHOM TOUYKM (Tena), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepualbHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU DHEPIUU.

IloreHunanbHas DHEPIusl. IloTreHunanbHas JHEPIUs yIpyro
neopMupoBaHHOM — mpyxkuHbl.  [loTeHuManpHass SHepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHblE  Cuibl.  CBA3b  pabOTHI
HEIOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKOM JHEPIUM CHUCTEMBI TEll
3aKOH COXPAaHEHUS] MEXAHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEeHIUAILHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHUEM MEXaHWYECKOW SHEpruu
TE€JIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. MogekyasipHast pu3nka 1 TEePMOJAMHAMUKA
Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIKECHUS U
B3aMMOJICMCTBUSI YaCTHUI[ BelecTBa. MOJIEIM CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPJBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temmneparypa u e€ uzMmepenue. lllkama temmneparyp
Llenbcus.

Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HJACAIbHOrO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['padguueckoe mpelcTaBlieHHE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMMO/ICHCTBUSI.

Monenb, nuTroCcTpupyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUA HWJCANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Omnpenenenne Maccel BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE HM3MEPEHMI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMoanHaMuueckass cucremMa. BHYTpeHHSs SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3MeHeHus. KonnuectBo TemnoTsl U pabota. BHyTpeHHss
HEPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruioBpie  mamuHbl.  [IpUHOUNBL ~ JEWCTBUST — TEIJIOBBIX — MAIIWH.
[IpeoOpazoBanusi ’HEpPTUM B TEIJIOBBIX MamuHax. KosduiuueHT mnosie3Horo



nevctBus TerwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW SHEpPrHM Teja IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomaoi

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3aius. Y aefibHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTepHasoB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. dnekmpocmamuxa
DNeKTpu3anmsl Tel. ODJEKTpUUeCKuil 3apsia. JlBa BHIa 3JIEKTPUUYECKHUX
3apsioB. [IpOBOJMHUKH, TUANEKTPUKU W TOJYNPOBOIHUKH. 3aKOH COXpPAHECHHS
AIEKTPUUYECKOTO 3apsia.



BsaumopeiictBue 3apsa0B. 3akoH Kynona. ToueuyHbli 2IEKTPUYECKUI 3apsi.
Onextpuyeckoe nosie. Hampsoxk€HHOCTh anekTpuueckoro mnois.  [IpuHuumn
CYNEPHO3ULIANA DNEKTPUUYECKUX Ioner. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlvanexTpryeckast MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpPOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DSJIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3anmoenicTBue HadIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMDIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne d1eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBJIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUila W BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 11 MOJTHOM (3aMKHYTO#) 2JIeKTpudeckoi memnu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COMPOTHUBJIEHUS] METAJLUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpOBOIHUKMY. CoOcTBeHHas U IIpUMECHAast IIPOBOJAUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.



DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS UCCOLUALUSA. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OJICKTPOHArpeBaTEbHBIC TPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN MO/, rajbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTeprana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOJBIXKYIIEH cuibl. KOpoTKoe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJIUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHnue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHA B 10 Kiacce oCyLIECTBISETCS C
Y4ETOM COAEPIKATENBbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (uznyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJECIUPOBAHKUE, MOJENb, U3MEPEHHE.

Mamemamuxa: pellieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabosa, rurnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0)KEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEILIONIEPEIayH, TEIJIOBOE PABHOBECHE),
ANIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.



Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEH U
ra3oB, JJICKTPHUUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJUTHYECKAS THUCCOLUALM,
rajJjbBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOIb30BAHHEM MEXAHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJYYEHHUS] COBPEMEHHBIX MATEPHATIOB, B TOM YHCJIE€ HAHOMATEpHAJlOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHArpeBaTeIbHbIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KUIACC

Paznen 4. DiaekTpoauHaAMKUKA

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUMH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUA MarHUTHOM
WHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe TOJie MPOBOJHMKA C TOKOM. KapTuHa JNHHUN WHIYKIUU
MarHuTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBrue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIAs CWjia HWHAYKIUM. 3aKOH JJIEKTPOMAarHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWKYIIAS CHJIA HHAYKIAH B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOUHTyKIIUH.

DHEprusi MAarHUTHOTO TIOJIS1 KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.



TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM TIOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHTYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBUKYIIECH CHJIBI MHAYKIIUM OT CKOPOCTH U3MEHEHMUS
MarHMTHOT'O MOTOKA.

SIBeHrEe CAMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KONE0AHUA

KonebGatenbHas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammummryga u (aza KoseOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTU4eCKU MasTHUK. Y PaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUSL.

[lepemennplii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: DIIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.



Llemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HaGnronenue pezoHanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PpPE3UCTOpa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOpa.

Mopenb TUHUYU AJIEKTPONEPEaayuH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MEpeMEHHOr0 TOKa B IENM W3 MOCJIEA0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 0JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
HNuTtepdepenHius u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MpeoMIIeHUe, noJsapusanus, Judpakius,
untepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenue natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOM pE30HAHC.



HaGnrogenue cBsi3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIMTYAOW H
4acTOTOU KoJeOaHuH.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIOTHBIN MMOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroja MOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobuparonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Dopmysia TOHKON JTUH3BI. Y BEJIHYEHUE,
JTABAEMOE JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [udpakuumonHas pemérka. YciaoBue HaONIOAECHUA
IJIABHBIX ~MAaKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHuueckue yCTpONCTBa M MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyla,
¢oroanmnapar, NPOEKIMOHHBIN ammapar, MHKPOCKON, TEJIECKOIN, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanre CBOMCTB M300paKeHU B JTMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

HaoOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosyueHue cuekTpa ¢ MOMOIIBIO IPU3MBI.

[Tony4yenue ciekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.



HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CHEUAIbHOW TEOPUM OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHHUE
JUIVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPrUer U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEpTHs
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
dotorpdexra. YpaBuenue DinmTeitHa st hoTodadpdexra. «KpacHas rpaHunar
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®o1o3(h(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHETO (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nyduenue u mormomieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOITHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Omnpenenenue JJIMHBI BOJIHBI JIa3epa.
HabGnronenue JIMHEHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
HaOmronenue mmHeYaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
paanoakTuBHOrO u3nydyeHus. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BiusiHME pagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.
Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I['amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.
OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Maccol spa.
Snepnseie peakunu. [lenenue u cuHTE3 AIEP.
SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI AIEPHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUecKoi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBa M NMPAKTHYECKOE NMPUMEHEHUE: TO3UMETD, Kamepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYrK MOHU3UPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomul
HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BuTHs actpoHomuu. [IpukiagHOoe U MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ComHeuHnas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ComnHIA@ U 3BE3.
3BE3/IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHeKTpajdbHbIM Kjacc —



CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIA U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii [lyte — nama I'amaktuka. [lonoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemKTOBOE M3ITyUEHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CEBEPHOIO MOJIYIIAPUS U IPKUE 3BE3BI.

HaOmronenus B Teneckon JIlyHsl, mianet, Mieunoro [lytu.

Oo0o01maromiee MOBTOPEHUE

Ponb Qu3uku U acTpOHOMHM B DKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOIN HAy4YHOH KapTUHE MHUPA, pOJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MpEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nUecKol KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MesxknpeaMeTHble CBA3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCyIIECTBIISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMM MaTE€MAaTHKH,
OMONOTHN, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, Quinueckas BeJTWYWHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIETh, U3MEPECHHUE.

Mamemamuxka: peuieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI U MX IMPOCKIHUH HA OCH KOOPAMHAT, CIIOKECHHUE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TMOJ00US TPEyTrOJbHUKOB,
oTmpeiesIeHHE UIOMIAaU TIOCKUX GUryp u o0beéMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B )KMBOW MPUPOJIEC, IEUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.



Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTA/NIMUECKasi CTPYKTYpa TBEPIbIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJIN3.

l'eocpagua: wmarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAWA BJEKTPOINEpENady, TEHEpaTop NEPEMEHHOro0 TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS I€4Yb, pajaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas barapes.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3aIlNy;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJIECHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOT'O TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJOTHYECKHUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B I'PYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B 00yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3y €€ PEIICHHS, HaXOIWUTh apryMEHTHI JJIS JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWs 3a7addl  pPe3yJbTaThl,
KPUTUYECKUA OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIIEHUBATH MMPHUOOPETEHHBIHN OITBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
KU3HEACATCITHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MIPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIPETAINi0 WHGOPMAIIUK Pa3IUIHBIX BHAOB U (GopM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPECypcocOepeKeHHs, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpEICTaBICHUS ¥ BU3yaJTU3aIUH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHHKAa KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

Pery/iiTUBHBbIE YHUBepPCcaJbHbIEe yUeOHbIe eiicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUJIAH PEIICHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHbBIX MPEIOUYTCHHII;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX NPOLECCOB, UX pE3yJbTaTOB U
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pELICHUS;

YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEIICHUS MO UX
CHIKEHHIO;

IPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIBHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mpouecce nOCTHKEHUSA JTUYHOCTHBIX PE3YJbTATOB OCBOCHHS IMPOrPaAMMBbI
no (QusuKe AN YPOBHS CpeAHEero ooOmero oOpa3oBaHHs y OO0yYaromuxcs
COBEPILICHCTBYETCS AMOIMOHAIBHBIN UHTEJUIEKT, MpEANOJIararo il
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOW SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE ACHCTBOBATh HMCXOJS U3 CBOHX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTBIBAaTh €r0 TMPU OCYIIECTBICHUU OOIIEHUsI, CHOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kJjacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsij] PU pPelIeHn: (PU3NIECKUX 3a/ad;



pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TPOIECChI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKON TEOpUM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHWe TeJ, IBWIXKEHUWE 10 OKPY>KHOCTH, WHEpIIHs,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHHUE JaBJICHUS ra3a Mpy €ro HarpeBaHUM B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JBXKEHUE, UCIMOJNB3Yys (U3UYECKHE BEIMYUHBI:
KOOpAMHATa, MyTh, MEpPEMEIIEHHUE, CKOPOCThb, YCKOPEHHE, macca Teja, Ccuia,
UMITYJIbC T€Jla, KUHETUYECKasli SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKasi PHEPrys XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaapaTUIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
00O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMNMWCAHUM TIPABWIBHO TPAKTOBATh (DU3UYECKUM CMBICT HCIOJIb3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Ys (PU3MUECKHE
3aKOHBI W TIPUHIIUIIBL: 3aKOH BceMupHOro Tarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUSI BEILECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsiga, 3akoH KylioHa, mpw »>TOM pasinyarh CJIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHHUE U yCIIOBUS (TPAHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIATH MPSIMbIC M KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIC TAOJINIT ¥ TPa(PUKOB, AETIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBaHNUS,

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEILCKOH W IMPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYETHl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha HM3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TMPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJI30BAaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B TOBCEIHEBHOW >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJeKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHBIE Pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHONW TEXHHKU H
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJTOCTHOCTh U E€IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIWS, JACHCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phexT (poTodrddheKT), CBeTOBOES AaBleHNUE, BOSHUKHOBEHNE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  pPA3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), UCMOJB3Yysl (PU3HMYECKUE BEIMYUHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIHUS MarHUTHOrO Mojs, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWUJia JIMH3bI, MPU OMHUCAHWHM TPABUIBLHO TPAKTOBATh (HU3UUCCKUN
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nYecKue BEIMYHMHBI: CKOPOCTh DSJECKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAHHYIO (U3HYECKYI0 BEJIMYMHY C JPYTHMMH BEJIWYWHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PaCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAaHEHUsI MacCOBOr0 4ucia, nmocryiaTtel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIIATH HAMIPaBJICHUE BEKTOPA UHIYKIIUA MAarHUTHOTO TOJISl TPOBOHHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MNpPHU 3TOM
dbopmyupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpATh ONTHUMAJIBHBINA CHOCOO M3MEPEHUsI U WCIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WUYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pEe3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3aJ1auu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOoOXOUMBIC JUIsl € PEIICHHUs, MPOBOJUTH PAcUEThl M OICHHBATHh PEaTbHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  NMPH  PEIICHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TIPUHIIMITBI JICHCTBUSA MAIIUH, NPHOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3iMdyaTh YCIOBUS UX 0S30MaCHOTO MCIOJIh30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpYyIIE C BBIIOJHCHHEM pPa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PAaMOHAIBLHO paCHpeNeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE pacCMaTPUBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ner/mt Paznen Tema Koaunuectso | DOP 151 ILIOP | BocrinTatenbHbIN
qacoB HCIIOJIB3YCMBIC Ha | aCIICKT
ypOKe
1 ®dusuka u meroabl | 1. dusuka — Hayka o nmpupoae. Hayunsie | 1 bubnmnoreka HOK | [Tarpuotnueckoe
HAYYHOT'0 METO/Ibl I03HAHUS OKPYKAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2 | Bocniuranue u
2 MO3HAHUSA 2. Ponb 1 MecTo pu3HKu B 1 bubnmmoreka I[HOK | ¢opmupoBanue
2v) (bopMHpOBaHNY COBPEMEHHOMN HAyIHOM https://m.edsoo.ru/ff0c33e6 | poccuiickoit
KapTUHBI MUPA, B TPAKTHUECKOMN UJCHTUYHOCTHU
NEeITeIbHOCTH JII0IEH
3 Mexannka (18 u) | 1.MexaHnuueckoe ABUKEHUE. 1 bubnuorexa HOK | llennoctu Hay4HOTO
OTHOCHUTEIBHOCTh MEXaHUYECKOTO https://m.edso00.ru/ff0c3508 | nmo3nanus;
nerxkenwus. [lepemenienue, CKOpocTsb, Ananranys
YCKOpEHHUE o0yuJaromerocs K
4 2. CtapToBasi KOHTPOJILHAsA padoTa 1 U3MEHSIOIUMCS
5 3. PaBHOMEpHOE TIPSMOJIMHEITHOE 1 bubnuorexa [OK | yCIoBIAM
JBHKCHHUC https://m.edsoo.ru/ff0c3620 | COUMAIIPHOU 1
6 4 . PaBHOYCKOPEHHOE TIPSAMOJIMHEHHOE 1 bubnuoreka LIOK | IPHPOJIHOH Cpeibl;
JIBUKECHUE https://m.edsoo.ru/ff0c372e | Pusneckoe
7 5. CBoGomHOE MasieHne. Y CKOpeHue 1 Bubmmoreka [[OK | BOCIHTAHHE 1
CBOOOIHOTO TaIeHUs https://m.edsoo.ru/ffoc39cc | PopmupoBanne
JIP Nel «HM3yuenue osuscenusn mena, KyJIbTYyphI
OpOUIEHHO020 20PU30OHMATIbHO) 3/10pOBbBS;
6.KpuBonuneiitnoe nuxkenue. JBuxenue | 1 bubnuorexa HOK Tpynosoe
MaTepHaIbHON TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada | BOCTIMTAHNC 1
9 7. Ilpunuun oTHOCUTENBHOCTH [ anuiies. 1 bubnuoreka HOK npodeccHonabHoe
HHepuuanbsHbIe CHCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8 | €AMOOUPEACICHHE.
ITepsrlii 3ak0H HproTOHA
10 8. Macca Tena. Cuna. [Ipunmmmn 1 bubnuoteka HOK

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

11

CyHepno3uLuu cui. Bropoii 3akoH
HprotoHa i1 MatepraibHON TOUKH

12

13

9. Tperuii 3akon HproTona nst bubnmoreka HOK
MaTE€pPHUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
10. 3akon BceMupHoro Tsrorenus. Cuna bubnmoreka HOK

Tsxectu. [lepBast KocMHuuecKasi CKOPOCTb
JIP No2 «H3yuenue oguiicenue mena no
OKPYMHCHOCIU)

https://m.edsoo.ru/ff0c3d00

14

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

JIP Ne3 «H3mepenue scecmkocmu
nPYHCUHBL)

bubnuoreka HOK
https://m.edsoo.ru/ff0c3el18

15

12. Cuna tpenus. KoadunueHt tpenus.
Cuna conpoTUBIICHHS ITPH IBHKCHUU
TeJa B )KUJKOCTH HIIU ra3e

JIP Ned «H3mepenue koIghpuyuenma
MPEHUsL CKOTIbIHCCHUS)

bubnuoreka HOK
https://m.edsoo.ru/ff0c3f76

16

13.IToctynarensHo€e 1 BpallaTeabHOe

JBUKEHHE a0COTIOTHO TBEPAOTO Tela.
MowmeHT cunbl. [lnedo cuitbl. YcinoBus
paBHOBECHSI TBEPAOIO Tea

bubmunorexa HOK
https://m.edsoo.ru/ff0c41a6

17

14. Imnynbc MaTepralibHON TOUKH,
CHCTEMBI MaTepUaNbHbIX TOUEK. VIMITysbe
CHJIbL. 3aKOH COXpPaHEHUs UMITYJbCa.
PeakTuBHOE ABM)KEHHE

bubnunorexa HOK
https://m.edsoo.ru/ff0c43d6

18

15. PaboTta 1 MOIIIHOCTH CHJIBL.
Kunernueckasi 2Heprusi MaTepralbHON
ToukH. Teopema 00 H3MECHECHUH
KHHETUYECKOW dYHEPTUU

bubmunorexa HOK
https://m.edsoo.ru/ff0c4502

16.IToreHunanbHas YHEPTUsL.
[ToTennmanpHas SHEPTUSI YIPYTO
ne(OPMUPOBAHHOM NMPY>KUHBI.

bubmmoreka HOK
https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

[TorennmanbHast SHEprus Tena BOIU3U
IIOBEPXHOCTU 3€MJIU. 3aKOH COXPaHEHUs
MEXaHUYECKON YHEPrUun

bubnuoreka LHOK
https://m.edsoo.ru/ff0c478c

19 17. JIP Ne5 «H3yuenue 3axona
COXPAHEHUA MEXAHUYECKOU IHepUL)

20 18. KonTpoJsbHasi pabora 1o reme bubnmnoreka HOK
«Kunemaruka. Jlunamuka. 3aKoHbI https://m.edsoo.ru/ff0c4b74
COXpaHeHHs] B MeXaHHKe)

21 MouJiekyasipaas 1. OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO- bubnuoreka HOK | Ocretnueckoe

¢pusuka n KMHETHYeCKOU Teopun. bpoyHoBckoe https://m.edsoo.ru/ff0c4dc2 | Bocniuranue;
TepMoanHAMHKa | JBukeHue. uddysus dusznyeckoe

22 (24 4v) 2. XapakTep JBUKEHUS U BOCIIUTAHUE U
B3aMMO/ICHCTBHSI YaCTHUI] BELLIECTBA. ¢dbopmupoBaHue
Mogenu cTpoeHus ra3oB, KUAKOCTEN U KYJIBTYpBI
TBEPJIBIX TEJ 3JI0pOBbSI;

23 3. Macca monekyin. KonuuectBo TpynoBoe
BentectBa. [locrosiHHas ABoraapo BOCIIUTaHHUE U

24 4. Tennosoe paBHOBecue. Temmneparypa u npo¢eCCHOHATBHOE
e€ n3mepenue. lllkana remnepatyp CaMOOTPE/IEIICHUE;
Henscus Anmanranus

25 5. Uneanwhsiii raz B MKT. OcHoBHOE bubnmnoreka ITOK | 0Oy4aromerocst
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde | U3MEHSIOIIAMCS

26 6. AOcomoTHast Temreparypa Kak Mepa bubnuotexa [HOK | YC/IOBHAM
Cpe/iHell KHHETHIECKO! SHEPTHU https:/m.edsoo.ru/ff0c511e | COLMANBHOM U
JBHKEHUS MOJIEKYJI. Y paBHEHHE TIPUPOTHON CpeJIbl
MenpeneeBa-Knaneiipona

27 7. 3axoH JlanbTOHA. I'a30BBIC 3aKOHBI

28 8. JIP Ne6 «IKcnepumenmanvnas
nposepka 3axona I'eu — Jloccaka»

29 9. M3omnpouecchl B HICATBHOM Ta3e U UX bubnuoteka HOK

rpa(bnquKoe MPpCACTABJICHUC

https://m.edsoo.ru/ff0c570e
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30

31

32

33

34

35

36

37

38

39

40

41

42

10. BHyTpeHHss 3Heprust 1 bubnuotexa HOK

TEPMOJIMHAMUYECKON CUCTEMBI U https://m.edsoo.ru/ff0c5952

criocoOsl e€ n3menenus. Konnyectso

TEIUI0THI U paboTa. BHyTpeHHss sHeprus

0JIHOATOMHOT'0 HUJICAJIbHOT'O Ta3a

11. Buae! Teronepenauu 1 Bbubanoreka HOK
https://m.edsoo.ru/ff0c5c36

12. Y genpHas Tena0EMKOCTh BEIIECTBA. 1 bubnuoreka LHOK

KonunuecTBo TemnoTs! npu https://m.edsoo.ru/ff0c5c36

Teruonepenave. AnnabaTHbIN Iporecc

13. IlepBslii 3aKOH TEPMOJIUHAMUKHU U €10 | ] bubnmnoreka HOK

IIPMMEHEHHE K H30IIpoLeccam https://m.edsoo.ru/ffOc5efc

14.HeoOpaTHMOCTh ITPOIIECCOB B 1 bubnmnoreka HOK

npupose. Bropoil 3akoH TepMoIMHAMUKH https://m.edsoo.ru/ff0c6230

15. Ilpunmun aevicreus u KII/ Tenmosoit | 1 bubnuoreka LHOK

MaIlWHbI https://m.edsoo.ru/ff0c600a

16. Iuxn Kapuo u ero KIT/] 1

17.Okonoruueckue npooiIeMbl 1

TETIOHEPTETUKH

18.06006maromuii ypok «MonexkynsapHas | 1 bubnuorexa HOK

¢dusnka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938

19.KonTpoabHasi paboTa no treme 1 bubnuorexa HOK

«MouJexyasipHast puzuka. OCHOBBI https://m.edsoo.ru/ff0c6as50

TEPMOIUHAMUKN»

20.ITapooOpa3oBaHre 1 KOHACHCALIHS. 1 bubnuotexa HOK

Vcnapenue u kunenue https://m.edsoo.ru/ff0c63b6

21. AGCOIIOTHAS ¥ OTHOCHUTEIIbHAS 1 bubnuoreka HOK

BJIQ)KHOCTB BO3AYyXxd. Hacelmennsi nap https://m.edsoo.ru/ff0c64d8

22. Teépnoe teno. Kpucramumueckne u 1 bubnuoteka HOK

amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpucTayioB. Kuaknue KpucTasuibl.
CoBpeMeHHbIE MaTepHalIbl

https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

43 23. [InaBneHue U KpUCTAIIU3AIUSL. bubnuoreka LHOK
VY nenbHas TENI0Ta MJIaBICHUS. https://m.edsoo.ru/ff0c6708
Cybnumarust

44 24. YpaBHEHHE TEIJIOBOTO OaslaHca bubmnoreka HOK

https://m.edso0.ru/ff0c6820

45 DuaekTpoanHaMuka | 1. OnexTpuzauuss Tei. DJIEKTPUUYECKUI bubnmoreka HOK | Dkonoruyeckoe

(22 v) 3apsj. J{Ba BUZIa SIEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ffOcébcc | Bocnimranue;

46 2. IlpoBomHuWKM,  JWAICKTPUKH U bubnmoreka [HOK | ®usngeckoe
MIOJIYIIPOBOJHUKH. 3aKOH  COXPaHEHUS https://m.edsoo.ru/ffOc6bcc | Bocriutanue u
AJIEKTPUYECKOTO 3apsa dbopMupoBaHUe

47 3.B3aumogeiictBue 3apsJIOB. 3akoH bubnuoreka LOK | KyabTyphl
Kynona. TouedHbIN 2JIEKTPUYECKUH 3apsi] https://m.edsoo.ru/ffOc6ce4 | 3A0pOBBS;

48 4 Hanpsk€HHOCTD JICKTPUUYECKOTO TOJIS. bubnmnoreka IIOK | TpymoBoe
[IpuHIMI Cynepno3uIuy JIEKTPUYECKUX https://m.edsoo.ru/ff0c6df2 | Bocriutanue u
nosiedl. JInnuu HanpsHKEHHOCTH npodeccuoHanbHOe

49 5. PaGora cHI 2JIEKTPOCTATUYECKOTO bubanoreka [HOK | caMOOnpeACICHUE,
OJIA. ITorenuunan. PasHocTh https://m.edsoo.ru/ff0c6f00 | Ananranus
MTOTEHIMAJIOB oOydJaromerocss K

50 6. IIpoBOOHMKM ¥ JUDIIEKTPUKH B bubnmnoreka [OK | U3MEHAIOUMCA
ANEKTPOCTATUYECKOM moJe. https://m.eds00.ru/ff0c7018 | yCIOBHAM
JlnpnexTpudeckasl IpOHUIIAEMOCTh COLHATIbHOM 2t

51 7.9nexTpoémkocts. Konnencarop bubnmnoreka [{OK | PUPOIHOH ~ Cpebl.

https://m.edsoo.ru/ff0c7126 | I paskaanckoe

52 8.DIEeKTPOEMKOCTD ILJIOCKOTO bubnmnoreka [HOK | BOCIIUTAHHC
KOHJIEHCATOpa. OJHeprus 3apsHKEHHOTO https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa

53 9. IlpuHmun AeWCTBHS W TPUMEHEHUE
KOH/JIEHCATOPOB, KOIHUPOBAJIBLHOTO
anmapara, CTPYHHOTO MIpUHTEpA.

DnekTpocTaTu4ecKas 3allnTA.
3a3eMIIeHHe AJIEKTPONpruOOPOB

54 10.KontposibHass paGora mno Teme



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

«3.]'ICKTp0CTaTI/IKa»

56

11.9nexkTpuyecknuii TOK, YCJIOBHUS €ro
cymectBoBanusi. [locrosiuubiii Tok. Cuita
toka. Hampsbkenne. ConpoTHBIICHHE.
3akon OMa 1t yyacTKa Lenu

S7

12.IlocnemoBarensHOE, napajjienbHoe,
CMENIaHHOE COEMHEHNE TPOBOJIHUKOB.

bubnuoreka LHOK
https://m.edsoo.ru/ff0c74f0

58

13. JIP Ne7 «llocneooeamenvroe u

59

60

napannenvHoe coeouneHue

HPOBOOHUKOE)

14. PaboTa ¥ MOIIHOCTH AIEKTPUIECKOTO bubnuoreka LHOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
15. 3akon Oma 1711 TOJTHOM (3aMKHYTON) bubnmnoreka HOK

JIEKTPUUIECKON LEIIN. Kopotkoe
3aMbIKAaHHE
Jlabopamopuas paooma Ne8

«H3zmepenue 3/C u enympennezo
CONPOMUGIEHUA UCHOYHUKA MOKA)

https://m.edsoo.ru/ff0c7ae0

61

16.9n€eKTpOHHasl MPOBOJUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCHMOCTb COINPOTHUBIICHUS
METAJIJIOB oT TEMIEPATYPHI.
CBepXITPOBOIMMOCTh

62

17.OnexTpuueckuii TOK B  BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TYYKOB

63

18.ITonynpoBOAHUKH, UX COOCTBEHHAs M
MpUMECHas MPOBOAUMOCTb. CBoOMCTBA p—

bubnuoreka HOK
https://m.edsoo.ru/ffOc84ae

n-mepexona. IomynpoBOIHUKOBBIE

prOOpPbI

19.0OnexTpuueckuii TOK B pacTBopax H bubnuoteka HOK
pacruaBax JIEKTPOJIUTOB. https://m.edsoo.ru/ff0c82ba
ONEeKTPOIUTHYECKAS JUCCOLMALUS.

DNeKTPOIH3



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

64 20.ITpomexxyTouyHast aTTecTaIus 1 bubnuoreka LHOK
https://m.edsoo.ru/ff0Oc84ae
65 21.DOmekTpuueckuii  TOK B rasax. | 1 bubmnoreka LHOK
CamocTosTenbHbIN u https://m.edsoo.ru/ffOc8a8a
HECaMOCTOSITeNbHBIN  pa3psa. MoiHus.
[lazma
66 22.90eKTpUIECKUe IPUOOPHI ull bubnuorexa HOK
YCTpOMCTBA M HMX  M[PAKTHYECKOE https://m.edsoo.ru/ff0c86fc
MIPUMEHEHHUE. [TpaBuna TEXHUKHU
0€30MMacCHOCTH
o7 Pe3eps KonTpoabHass  paGora mo  Teme | ]
(24) «I1OCTOSIHHBIA  JJIEKTPHUYECKHH TOK.
Toku B pa3InyHbIX cpeaax»
68 2 PesepBHblit ypok. O6oOmaromuii ypox | 1 bubnmnoreka HOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
HUTOTI'O 684



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8f6c

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Neri/in Paznen Tema KonnuectBo O0P u LIOP BocnurarenbHbIN
qacoB HCIIOJIB3YCMBIC Ha ACIICKT
YpOKe
1 DJIEKTPOAMHAMHKA 1. IlocrossHHBIE MarHuThl H UX | 1 bubnmumoreka  IIOK | Amanranus
(11 v) B3aMMOJIEVCTBAE. MAarHuTHOE TOJIE. https://m.edsoo.ru/ff0c | oGywaromierocs K
Bekrop maruutHOM uHAYKUMHU. JIuHUK 9778 U3MEHSAIOMNMCS
MarHUTHON WHTYKITUU YCIIOBUSM
2 2. MarnuTHoe moje MpOBOAHMKA C | ] bubmmoreka  I[OK | coumanbHOR u
TOKOM. Onpit Opcrena. https://m.edsoo.ru/ff0c | mpupomHO#t  cpembr;
B3aumopeiictBie  MPOBOAHHKOB € 98fe DcTeTrueckoe
TOKOM BOCITUTAHWC,
3 3. BXoH0ii KOHTPOJIb 1 IlenHOCTH HaAy4YHOTO
4 4. Jlabopamopnaa paboma «H3zyuenue | 1 Bubmorexka  1JOK | TO3HaHNUA,
MAZHUMHO20  NOTA  KAMYWKU ¢ https:/m.edsoo.ru/ffoc | Pusnieckoe
MOKOM)» 98fe BOCITUTAHHE u
5 5. JleiicTBue MarHMTHOro mnons Ha | ] bubmuorexka  ITOK (opmuposanue
NpoBOAHUK ¢ ToKoM. Cmima Awmmepa. https://m.edsoo.ru/ff0c | KYIBTYPBI 310POBbA
JlaboparopHas pabota «MccnemoBanue 9ac0
JNEHCTBUSL TIOCTOSITHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM
6 6. [eiictBue wmarHutHOrO TONSA Ha | ] bubmuoreka  [JOK
JABUDKYIIYIOCS 3apsDKEHHYIO YacTHUILY. https://m.edsoo.ru/ffOc
Cwuua Jlopenna. PaGota cuute Jlopeniia 9df4
7 7. DnekTpomarHuTHas ~ WHAYKOUA. | 1

IToTOK BEKTOpa MarHUTHOM MHAYKIIMH.
O/C WHIYKIHUU. 3aKoH
3JIEKTPOMAarHUTHOU WHIYKIUH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

®Dapanes

COXPAaHCHUA OHCPrun B HJACAJIBHOM

https://m.edsoo.ru/ffOc

8 8. Jlabopamopnasn paooma bubmuoreka  I[JOK
«Hccneoosanue Aenenus https://m.edsoo.ru/ffOc
NEKMPOMAZHUMHOU UHOYKYUUY als0

9 9. NHIyKTUBHOCTS. SIBnenue bubnmunoreka  IIOK
camounaykuu. JJC caMOMHIYKIUH. https://m.edsoo.ru/ffOc
DHeprusi MarHUTHOTO TIOJISI KATYIIKU C a600
TOKOM. DJIEKTPOMAarHUTHOE N0JIe

10 10. O6o6maromuii ypok «MarHuTHoe bubnmumoreka  IIOK
noJie. DIIEKTPOMarHUTHAsI MHIYKIUS) https://m.edsoo.ru/ffOc

ah82

11 11. KontponpHas pabora 1O TeMe bubnmoreka  [IOK
«MarHuTHOe noje. DJIeKTpOMarHuTHas https://m.edsoo.ru/ffOc
VHTYKIIHSD» ads8

12 KoJeoanusi u BoJIHBI | 1. CBo0OOIHBIE MeEXaHUYECKHUE bubmmoreka  I{OK | Dkomoruyeckoe

(24 4) KoJie0aHusl. IMapmonnueckue https://m.edsoo.ru/ffOc | Bocuranue;

KOJICOAHUSI. YpaBHEeHUE af06 Apanranus
TapMOHUYECKHUX KoseOaHuH. oOyuaromerocs K
[IpeBpamienue sHeprun WU3MEHSFOIIUMCS

13 2. Jlabopamopuasn padboma YCIIOBUSAM
«Hccneoosanue 3aeucumocmu COIMaIbHON u
nepuooa manvlx Konedanuii 2py3a Ha MPUPOJHON  Cpelbl;
HUmMu om OJUHBI HUMU U MACChl DcTeTrdeckoe
2py3a» BOCIIUTAHHE;

14 3. KonebarenbHblii KOHTYP. IlennocTn Hay4HOTO
CBoOoiHBIE ANEKTPOMArHUTHBIE MO3HAHUS.
KoJeOaHus B UJeaTbHOM
KoJIe0aTeIbHOM KOHType. AHalOTUs
MEXTY MEXaHHYECKUMU "
AIIEKTPOMArHUTHBIMU KOJI€OaHUSIMU

15 4. @opmyna  TomcoHa.  3akoH bubmuoreka  IIOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb9c4

16

K0JIEOATEITHbHOM KOHTYpE

b9c4

17

5. IlpeacraBmeHue o0 3aTyXaroUIUX

bubmmoreka  IJOK

18

KOJICOAHUSX. BrinyxeHusie https://m.edsoo.ru/ffOc
MexaHuuyeckue KkoseOanusi. Pe3onanc. bb86
BreinyxaeHHbIC AIEKTPOMArHUTHBIC

KoJieOaHus

6. [lepemenHbIl TOK. bubmmoreka  LHOK
CunyconganbHbIi TIEPEMEHHBIA TOK. https://m.edsoo.ru/ff0c
MoImHOCTb IIEPEMEHHOTO TOKA. bd34

AMIUTUTYAHOE 54 JEHCTBYIOLIEE

S3HAYCHHEC CUJIbI TOKA U HAITPSAXKCHU A

19

7. Tpancdopmarop. IlpousBoactao,
nepegayda " norpebiieHue
ANEKTPUYECKON SJHEPTUU

20

8. VYcTpoiicTBO U  MpakTUYECKOe
MIPUMEHEHUE DJIEKTPUUYECKOTO0 3BOHKA,
reHepaTopa NEePEeMEHHOTO TOKa, JIMHUMN
alIeKTponepeaay

bubmuoreka  I[JOK
https://m.edsoo.ru/ffOc
c324

21

9. Dkonoruueckue  PpUCKH  TIpU
IIPOU3BOJICTBE 3JIEKTPOIHEPIUH.
KynbTypa HCIIOJIb30BAHUS
AJEKTPOSHEPTUM B TOBCEIHEBHOM
JKU3HU

22

10. MexaHnudeckue BOJHBI, YCIOBHS
pacnpoctpanenus. Ilepuon. Ckopoctsb
pactpoCTpaHEHHsT M JUIMHA BOJHBL.
[Tonepeunsle U IPOIOJIBLHBIE BOIHBI

bubmmoreka  IJOK
https://m.edsoo.ru/ffOc
cab4

23

11. 3Byk. Ckopoctb 3ByKa. ' poMKOCTh
3ByKa. Beicota ToHa. TemOp 3ByKa

bubmoreka  IIOK
https://m.edsoo.ru/ffOc
ccOc

12. DnekTpoMarHWTHBIE BOJIHBL, WX
ceorictBa  u  ckopoctb.  Illkana

bubmoreka  IIOK
https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

9JICKTPOMAIHUTHBIX BOJIH

cfed

24

13. [IpuHIMTIBI  pagUOCBS3U u
TeneBuACHUs. Pa3BuTHe CpeicTB CBS3U.
Pagnosokanus

25

14. KoHnTtpoabHasn padora
«Kose0anusi M BOJHBI»

bubnmunoreka  IIOK
https://m.edsoo.ru/ffOc
c6f8

26

15. IIpsamonuHeiHoe pacpocTpaHeHue
CBeTa B OJTHOPOAHOM cpene. ToueuHblit
HMCTOYHUK cBeTa. JIyd cBera

bubnmunoreka  IIOK
https://m.edsoo.ru/ffOc
d350

27

16. Ortpaxenme cBera.  3aKOHBI
OTpaXeHUs cBerTa. [TocTpoenue
M300paXeHU B MIJIOCKOM 3€pKaje

bubmmoreka  1[OK
https://m.edsoo.ru/ffOc
d4e0

28

17. TIlpenomnenue cBera. IlomHoe
BHYTpEeHHee oTpaxeHue. lIpenenpHblil

bubmuoreka  I[[OK
https://m.edsoo.ru/ffOc
d7f6

29

yrom MIOJTHOTO BHYTPEHHETO
OTPAKECHUS

18. Jlabopamopnasn padboma bubmuoreka  LHOK
«H3mepenue nokazamens https://m.edsoo.ru/ff0c

RPEIAOMIEHUA CMeKia)

d67a

30

19. JIunzel. [locTpoenne n3odpakeHuit
B jauH3e. DPopMyna TOHKOW JIMH3BIL
YBennyeHue JTMH3bI

bubmmoreka  IJOK
https://m.edsoo.ru/ffOc
ddie

31

20. Jlabopamopnasn paboma
«Hccneoosanue ceolicme
U300pa)ceHull 8 TUH3AX)

32

21. Jlucmiepcust cBeta.  CIOXKHBIN
COCTaB 6emnoro CBeTa. [Ber.
Jlabopatopuast pabora «HabGmronenue
JTUCTICPCUU CBETA»

33

22. WNuTtepdepenuus CBeTa.
Judpakuus csera. JudpaxkimoHHas

bubmoreka  IIOK
https://m.edsoo.ru/ffOc



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

pemeéTka ed22
34 23. TlomepeyHOCTh CBETOBBIX BOJIH. bubmmoreka  IJOK
[ongpuzanus cera https://m.edsoo.ru/ffOc
f02e
35 24, Onrtuueckue IPUOOPHI u
YCTPOMCTBA U YCIIOBUS UX 0€30I1aCHOTO
PUMEHEHHUS
36 OCHOBBI 1. I'panuter MPUMEHUMOCTH bubnmunoreka  IIOK | Amanranus
CHEHATLHOI TeOpHH Knaccnqecxovﬁ MexaHuku. Iloctynarsl https://m.edsoo.ru/ff0c | oGyvaromierocs K
OTHOCHTEIBHOCTH CICIHATLHOM TEOpUn 862 WU3MCHSFOIIUMCS
OTHOCUTEJILHOCTH YCIIOBUSIM
37 (44) 2. OTHOCHUTENBHOCTD bubmmoreka  I[OK | coumanbHOR u
OJIHOBPEMEHHOCTH. 3ameuieHue https://m.edsoo.ru/ff0c | mpuponHoit  cpenpl;
BPEMEHH U COKpPAIICHUE JITTHHBI fa42 DcTeTHdecKoe
38 3. OHeprus u UMILYJIbC bubmuoreka  IIOK | BoCIMTaHUE;
pENATUBUCTCKOM  yacTuibl.  CBs3b https://m.edsoo.ru/ffOc | LleHHOCTH Hay4HOTO
Maccbl C DJHEPrUEd M HMIIYJIbCOM. fc68 nosHanus; Tpynosoe
DHeprus MoKost BOCITUTAHHE u
39 4. KoutpoabHnasi pabora «Onruka. bubnmoreka  1[OK | npodeccronanbHoe
OCHOBBI CHemuAJILHOMI TeOpUuM https://m.edsoo.ru/ff0c | camoonpenenenne
OTHOCHTEJIHLHOCTH) f6f0
40 KBautroBas (l)I/I3I/IKa 1. @oronsl. @opmyna Ilnanka. bubnmoreka  I1OK | I'paxxmanckoe
(15 ) OHeprus U UMNyjibCc GoToHa https://m.edsoo.ru/ffOc | socriuranue;
fel6 [leHHOCTH HAY4YHOTO
41 2.  OTtkpeITHE ©  HCCIEIOBaHUE bubnnoreka  IOK | nospanus
doTtorddekra. Omertel A I. https://m.edsoo.ru/ffOc
Cronerosa ffca
42 3. 3akonbl (otorddekra. YpaBHEHHE bubmuoreka  I[JOK
OiHmITedHa A8 dorordbdexra. https://m.edsoo.ru/ffod
«KpacHas rpanuia» Gporosddexra 015e
43 4. JlaBnenwe cBera. Omwitel I1. H. bubmuoreka  I[[OK

JlebeneBa. XUMHUYECKOE  JEHCTBUE

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

44

45

cBeTa 04a6
5. TexHuueckue  yCTpOWCTBA |
MPaKTUYECKOe MIPUMEHEHHUE:

¢doTo371eMeHT, GOTONATINK, COTHETHAS
OaTapesi, CBeTOJIMO/]T

46

6. Penrenue 3aga4 1o reMe «JIEMEHTHI

bubmmoreka  IJOK

47

48

49

50

KBAaHTOBOM ONTUKI) https://m.edsoo.ru/ff0d
0302

7. Mogenr atoma TomcoHa. ONbITHI bubnmumoreka  IIOK

Pezepdopna mo paccesHHIO 0-4acTHIL. https://m.edsoo.ru/ff0d

[TnareTapHas MOAENb aTOMa 091a

8. Ilocrynarer bopa bubmuoreka  LHOK
https://m.edsoo.ru/ff0d
Oafa

9. Uznyuyenue u norjiouieHre (HoToHOB bubnmumoreka  IIOK

IIpU [EPEXOJI€ aTOMa C OJJHOTO YPOBHS https://m.edsoo.ru/ff0d

SHEPruu Ha Ipyroi. Buasl ciekTpos Oafa

10. BoaHOBBIE CBOMCTBAa YAaCTHII. bubmmoreka  1{OK

Bomnel ne bpoiinig. KopmyckymspHo- https://m.edsoo.ru/ff0d
Oca8

BOJTHOBOM payanu3Mm. CHOHTaHHOE |
BBIHYKJICHHOE U3JIyYeHHE

o1

11.  OtkpblTHE  PATUOAKTUBHOCTH.
OmnsiTel Pesepdopna mo onpenenenuto
COCTaBa PaJIOAKTUBHOTO U3JIY4YE€HHUS

bubmmoreka  IJOK
https://m.edsoo.ru/ff0d
0fd2

52

12. CsoiictBa anb(a-, Oeta-, ramma-

H3JTY4YEHHUS. Bnusinue

PaTuOaKTUBHOCTH Ha KHUBBIE

OpTraHU3MBI

13. OtkpeiTHE TPOTOHA U HEHTpOHA. bubmuoreka  LHOK

H3oTomB!. Anbda-pacnai. https://m.edsoo.ru/ff0d
1162

OJEeKTPOHHBIM M MO3UTPOHHBIA OeTa-
pacnan. ['aMmma-u3nydyenue



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

52 14. Dueprus cBsi3u HYKJIOHOB B sijpe. bubmmoreka  LHOK
Snepuble peakuuu. SnepHbI peakTop. https://m.edsoo.ru/ff0d
[po6iiemsi, HIEPCIIEKTHBEI, 1356
9KOJIOTUYECKHUE  aCHeKThl  sAJepHOU
SHEPreTUKHU
53 15. DyIeMeHTapHbIC YaCTHLIBL. bubmmoreka  IIOK
OTtkpeiTHE HO3UTPOHA. MeTtopsl https://m.edsoo.ru/ff0d
HaOJIIOCHUS u perucTpanuu 0e38
JIEMEHTAapHBIX YacTull. Kpyruslii croun
«DyHJ]aMEHTaJIbHbIE B3aUMOJICHCTBHUS.
EnuncTBO  (m3MYeckoit  KapTUHBI
MHUpay
54 JJIeMeHThbI 1. DnemenTapuble yactuibl. OTKpbITHE bubnmnoreka  IIOK | Dxonoruueckoe
ACTPOHOMHH U no3UTpoHa. MeToabl HaONOACHUS U https://m.edsoo.ru/ff0d | Bociuranue;
PETUCTPAIMK  3JIEMEHTAPHBIX YACTHII. 0e38 dusnyeckoe
acTpodusuku N
Kpyraeiii  cron  «®PyHIaMeHTallbHbIE BOCIIUTaHHUE U
(8w B3aUMOJICHCTBUS. Enuncreo ¢dbopmupoBaHue
(bU3nUeCcKoil KApTHUHBI MUPa» KYJIBTYpPBI 37I0POBbS;
55 2. Bung 3Bé3mHoro nebOa. Cosse3gus, Tpynosoe
SpKUe 3BE3JIbl, MJIAHETHI, UX BUAUMOE BOCIIUTaHHUE U
nBrkeHre. CoaHeuHas CUCTeMa npodeccuoHanbHOe
56 3. Comune. ConHeyHas aKTUBHOCTb. CaMOOIIPE/IEIICHUE;
Wcrounnk sHeprun CoJiHIA U 3BE3] Apnanranus
57 4. 3BE31bI, 10:4 OCHOBHBIE 00ydJaroIerocs K
XapaKTepUCTUKU.  3BE3IBl  TIIABHOU H3MCHSIOIHUMCS
MOCJIEI0BATEIbHOCTH. Buytpennee YCIIOBUSAM
CTpOEHHE 3BE3. CoBpemeHHbIE COLIMAIIBHOM
MPEJICTABICHUSI O MPOUCXOKACHUU H IIPUPOIHOM Cpeabl.
sposrori CoHIA U 3BE3] I'paxxnanckoe
58 5. Mneunsnii Ilyrp —  Hama BOCITUTAHUC

l'amaktnka. IlomokeHne W JBUKEHUE
Comama B [amaktuke. [amakTuku.



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

UYEpHbIE ABIPHI B sIpax TaIaKTHK

59 6. Bcenennas. PaszOeranne rajgakTuk.
Teopus bonbmoro B3pbIBA.
PenukroBoe U3ITy4eHue.
MerarajiakTuka
60 7.Hepemenusie mpooOiieMbl
ACTPOHOMHH
61 8. KontpoJibHas padora «jieMeHTbI
ACTPOHOMHUU M ACTPOPUIUKID)
62 Oo0o0marnmee 1. O6o6maronuii ypok. Ponb pusuku u DKOJIOTHYECKOE
OBTOpEHHe acTPOHOMMH B SKOHOMUYECKOH, BOCIIUTAHHE;
(7 u.) TEXHONIOTHUCCKOH,  COLMANBHOH M dusngeckoe
STUYECKOW  cdepax  JIesATEIbHOCTH BOCIIUTAHHE u
YeJI0BEKa dbopMupoBaHUe
63 2. O6o6maromuii ypok. Pons u mecro KYJIbTYPbl 310pPOBBS;
(U3UKHA 1 aCTPOHOMHH B COBPEMEHHOM Tpynosoe
HAy4YHOU KapTHUHE MHpa BOCIIUTAaHHE u
64 3. OO6oO6marommii  ypok.  Poinb npodeccuoHaIbHOe
dbuznyeckoit Teopun B GOPMUPOBAHUU caMooTpeieNieHue,
IIPEACTABICHUI 0 ¢duznueckoit A nanranys
KapTHUHE MHUpa oOyuarorerocs K
65 4. lTpoMe:xyTOUHAS] ATTECTAIUSA U3MCHAIOLIMUMCS
66 5. Pe3epBHblil ypok. MaraurHoe moJe. yenoBuAM -
DJIeKTPOMAarHUTHAS HHTYKITHUSI ConHanbHON n
67 6. PesepBubiii ypok. Ontrka. OCHOBBI HPUPOHON  CPCIIBL.
CHeNUaTbHOM TEOpHH T'pazcnancioe
OTHOCHTEILHOCTH BOCIHTaHHE
68 7. Pesepublit ypok. KBantoBas ¢usuka. bubmuoreka  LIOK
ONEeMEHTHI aCTPOHOMHUH u https://m.edsoo.ru/ff0d

acTpopU3UKHI

1784



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




