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COILEPKXAHUE OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOI'0 O3HAHUS

®usnka — Hayka O mpupone. HaydHbple METOIBI MO3HAHHS OKPYXKAOIIETO
Mupa. Ponb JKcriepuMeHTa M TEOPUM B IPOLIECCE IO3HAHUS IPUPOABI.
DKCIIEpUMEHT B (pU3HKeE.

MopnenupoBanue (pU3MYECKUX SIBIEHUN M mpoueccoB. HayuHble rumoTessl.
du3nyeckue 3aKOHbl U TEOpUH. ['paHHIBl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponb u Mecto Qu3uku B GOpMUPOBAHUU COBPEMEHHOW HAay4yHON KapTHHBI
MHpA, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaznoroBple W IUGPOBBIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemetienne, CKOpOCTh (CpelHsIsE CKOPOCTb, MTHOBEHHAasi CKOPOCThb) H
YCKOPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOOpPJIHHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMXKeHue. I'paduku
3aBUCHMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHUS, IIyTM W IEPEMEIICHUs
MaTepUaJIbHON TOYKH OT BPEMEHHU.

CBoOonHoe najzieHue. Y CKopeHrue CBOOOIHOTO MaIeHusI.

KpuBonmHeniHoe  nBukeHue. J[BMKEHHWE  MaTepualbHOW  TOYKM IO
OKPYHOCTH C MMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEWHAS
ckopocTb. [lepron u yactora oOpaienus. LleHTpocTpeMUTENTEHOE YCKOPEHUE.

TexHuyeckne yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: CHUAOMETP,
JIBUKEHUE CHAPSJ0B, LEMHBIE U PEMEHHBIE ITEPEIAYH.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCYETA, WIUTFOCTPALMS KMHEMAaTUYECKUX XapaKTEPUCTHUK
JBUKCHMUS.

[IpeoOpa3zoBaHue JBUKEHUI C UCTIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmronenue ABMKEHUs Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenune yckopeHusi CBOOOIHOTO MaICHHUS.

Hanpagnenue ckopocTu pu ABUXKEHUU O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomol

N3yuyeHrne HEpaBHOMEPHOTO JABHXKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIEGHHS MEXAY NYTAMH, IPOMICHHBIMU TEJIOM 32
NOCJIEIOBATENbHBIE PABHBIE IPOMEXKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuenue aBuxKeHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akon HproToHa
IUIsl MaTepuaibHOM TOUKU. TpeTuil 3akoH HproTOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Ttsoxectn. llepas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenust (mokosi, CKoiabxkeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUA U cuiia TpeHus nokos. KosadduumeHt tpenus.
Cuiia conpoTUBIIECHUS MPU JIBUXKEHUU TEJa B dKUJIKOCTH WIIH Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TETa.

MOMEHT cHJIbI OTHOCUTEIBHO OCH BpameHus. Ilnedo cunbl. YcnoBus
paBHOBECUSA TBEPAOIO TENA.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: MOAIINIHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIMNX TET.

Bropoii 3akon HerotoHna.

N3mepenue cui.

CnoxeHune CHiL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOIbEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcinoBus paBHOBECHs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



UccnenoBanrie 3aBUCMMOCTA CWJI YNPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pe3MHOBOM 00pasIie, oT ux aedopMaIiim.

UccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO TeJla, HMMEIOLIETO OCh
BpaIlCHUS.

Tema 3. 3akonvl cOXpaneHus 6 MexaHukKe

NMnynbc MartepuasbHOW TOYKM (T€a), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
Nmnynbc cuiibl 1 U3MEHEHUE HMIYJIbCa Tela. 3aKOH COXPAHEHUs HMITYJbCa.
PeaktuBHOE nBUXKEHUE.

Pabora cuibl. MOIIHOCT CHITHI.

Kunernueckass »Heprusi MarepualibHOW TOYkH. Teopema 00 W3MEHEHHH
KMHETUYECKOW SHEPTUM.

[ToTenunanbHas SHEPrusl. [ToTeHuuanbHas SHEPrUs yOpyro
nehopMHUpOBAHHON  TIpykWHBI.  [loTeHIManpHas  dSHEprus Tena  BOJM3HU
MMOBEPXHOCTH 3EMIJIH.

[ToreHuuanbHple WM HENOTCHIUAIbHBIE  CHIIBI. CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CHUJ C M3MEHEHHUEM MEXaHWYECKOW HSHEPruu CHUCTEMBbI TeIl.
3aKOH COXpAaHEHUS MEXaHUYECKON SHEPIUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCcTpoWCTBa M NMPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MIPY>KUHHBIN MUCTOJIET, IBUXKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHMUE.

[lepexoa MOTEHIMATBHOM YHEPTUU B KUHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuenue abCOMIOTHO HEYNMPYTOro yjaapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX
HUTSIHBIX MasATHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEpPIruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KTy Ta.

Paspnen 3. Mouieky/isspHasi pU3NKa U TEPMOJAMHAMUKA
Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUUYECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTHUI[ BelecTBa. MOJeNIn CTPOEHHUs Ta30B, XUIKOCTEU U
TBEPBIX T€A U OOBICHEHNE CBOWCTB BEUIECTBA HA OCHOBE 3TUX MoJenei. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TenmoBoe paBHOBecue. Temmnepatypa u e€ uzMmepenue. lllkana temmneparyp
[lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPUH HJACAIbHOrO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeaHe KHUHETMYECKOW SHEPruM TEIUIOBOTO MJBMXKEHHUs dvactul rasza. lllkana
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—KiamnepoHa.
3akoH JlanmpToHa. M3omporecchl B MACaIbHOM Ta3e C MOCTOSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OnbITEI, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OmnbiTel 10 MU PYy3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Monaens onbita LTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aHMOJICHCTBHUSI.

Mogenb, WILTIOCTPUPYIOIIAs TPUPOY AABIECHUS ra3a Ha CTEHKH COCYJa.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUS HJICAUIBHOTO Tasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HA OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphbl BO3/IyXa B HEH.

UccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMoauHamuueckas cucrema. BHYTpeHHsISI SHEPTUsi TEPMOJIUHAMUYECKON
CUCTEMBI U croco0bl €€ n3meHeHus. KonnuectBo TernoTel U padbota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HUJEaJbHOrOo  rasa. Buasl  Temionepeavu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3IyUYCHHE. Y IeIbHas TEIJIOEMKOCTh BEIECTBA.
KosnuecTBo TemnoTsl pu Temjaonepeaaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue mepBOro 3akOHa TEPMOJMHAMHUKH K u3omnponeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatuMocTh IPOILIECCOB B IPUPOJIE.

TennoBeie  MamuHbl.  [IpyUHIUNBL ~ [EWCTBUS  TEIUIOBBIX  MAIIUH.
[IpeoOpa3zoBaHust SHEPrUM B TEIUIOBBIX MamuHax. Kod(p(UIMEHT MoIe3HOro
nerictBus TerioBod MammHbL. Lukn KapHo u ero ko3 @uIMeHT MOJae3HOro
JEHCTBUS. DKOJIOTHYECKHUE TMPOOIEMbI TEIIIOIHEPTETHKH.



TexHuyecknue YCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTelb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIIOAMIBHHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

N3mMeHeHre BHYTPEHHEW HSHEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ NEWCTBHEM C)KaTOro BO3ayXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MmyTéM TpeHust (BUICOACMOHCTPAIIS).

N3meHeHue BHYyTpEeHHEH SHEpTrun (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUI0 BO3ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINSI BHYTPEHHETO CTOPAaHUSI, PEAKTHBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepenne yaenbHou TEMI0EMKOCTH.

Tema 3. Acpecammusie cocmoanua eewyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHjeHcauus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIH map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT 1aBJICHUSI.

Teépnoe Teno. Kpucranmnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaioB. JKunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBiaenue wu
KpUCTaJTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHHE TEIJIOBOro OanaHca.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOIYUYEHHUSI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHUCJIE HAaHOMAaTepUaloB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu nNoHWKEHHOM JIaBJIICHUH.

Cnoco0bl U3MEPEHUS BIIAXKHOCTH.

HabGnronenune HarpeBaHus U MJIaBJICHUS KPUCTAUNIMYECKOTO BEIIECTBA.

JIeMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3mepenre 0THOCUTENBLHON BIaXKHOCTU BO3AYXa.

Paznen 4. JDjaekTpoauHaAMMKA
Tema 1. Inekmpocmamuka
OneKkTpu3anust Tel. OJIEKTPUYEeCKH 3apAn. JBa Buaa DIEKTPUYECKUX
3apsaaoB. IIpOBOOHUKH, IOUAJIEKTPUKU M TNOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH KynoHa. TodueuHbIN 3JIEKTPUUYECKHAN 3apsI.
Onektpuueckoe mone. Hanpsok€HHOCTh  dnexkTpuuyeckoro mnonsd.  [IpuHuun



CYNEPIIO3ULHAN BJIEKTPUUYECKUX MOJIEN. JIMHMM HANpsHKEHHOCTH 3JIEKTPUYECKOTO
TOJIA.

PaGora cun  anekrpocraruueckoro  mojs.  Ilorenmman.  Pasnocthb
MOTCHIMANOB. [IpOBOAHWMKM W JHMAJIEKTPUKKA B DJIEKTPOCTATUYECKOM  IIOJIE.
JlvanekTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOT0 KOHAEHCATOpa.

TexHuueckne yCTpPOMCTBA M IMPAKTUUYECKOE MPUMEHECHHUE: SJIECKTPOCKOIL,
ANEKTPOMETP, DJJIEKTPOCTATHUUECKAs] 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KOHJIEHCATOpP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUS DIEKTPOMETPA.

B3aumopericTBre HaNEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIM3IEKTPUKH B AJIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCaTopa OT IUIOLIAIU
IJIACTUH, PACCTOSTHUSA MEXKAY HUMH U TUDJIEKTPUUYECKON MTPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. ITocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunlx cpeoax

DJIEKTPUYECKAN TOK. YCIOBUSL CYILIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsbxkenne. 3akoH OMa 151 y4acTKa LETH.

DIEKTPUYECKOE COIMPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH J[xoymns—Jlenma. MomntHOCTH
AJIEKTPUYECKOTO TOKA.

DNEKTPOJABIKYILAA CWJIA U BHYTPEHHEE CONMPOTUBJIECHUE HMCTOYHHUKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpuyeckoi nenu. KopoTkoe 3aMmbIKaHueE.

ONEeKTpOHHAsT  MPOBOAMUMOCTh  TBEPJBIX  METAVIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJIJIOB OT TemMIepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas u pUMECHas MIPOBOJIUMOCTh
moJIynpoBogHUKOB. CBOMCTBa p—n-niepexoa. [lomympoBoHUKOBBIE TPHUOOPHI.

ONEeKTpUYECKUA TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.



DJIeKTpUUeCKUM TOK B Tra3zax. CamMOCTOATENbHBIH M HECAMOCTOSTEIbHBIN
pazpsan. Monuus. [Liazma.

TexHuueckue yCTpOWCTBA U NPAKTUYECKOE TMPUMEHEHUE: aMIepMETP,
BOJBTMETP, PEOCTAT, HCTOYHUKH TOKa, OJIEKTPOHArpeBaTelibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIH JTHO/,
TEPMUCTOPHI 1 POTOPEZUCTOPHI, MOTYTPOBOTHUKOBBIN TUOJ, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaMPSHKEHMUS.

3aBUCUMOCTh COMPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA TTOTIEPEYHOI0 CEUCHHS U MaTepuaa.

CwmeniaHHOE COEIMHEHUE MTPOBOTHUKOB.

[Ipssmoe wu3MepeHue SIEKTPOABIKYIIEH cuibl. KopoTkoe 3ambIKaHHE
raJibBAaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTb COMPOTUBIICHUSI METAIJIIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

NckpoBoii pa3psia 1 IpOBOIUMOCTh BO3IyXa.

OIHOCTOPOHHSISI TPOBOIUMOCTH IHO/IA.

Yuenuuecxuii sxcnepumenm, nabopamopvle pabomeol

N3ydyeHne cMEIaHHOTO COeIMHEHUS] PE3UCTOPOB.

N3mepenune 37eKTPOBMKYIIEH CUJIbl MCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTUBJICHUS.

Habmronenue amekrpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kilacce ocyniecTBIISIETCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMoN0rNY, XUMHH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nousamusi, CBS3aHHBIE C M3yYCHUEM METOJI0OB HAYy4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbId (hakT, runoresa, (u3nMyeckas BEJIMYMHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3BMEPEHUE.

Mamemamuxka: pelieHue CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIHS,
napaboJia, runepOosa, ux rpaduKd U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUH HA OCH KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBWXEHHE B JKHBOUW mpupone, nuddysus, ocMmoc,
TEII000MEH JKHUBBIX OPraHU3MOB (BHJIbI TEIUIONEpEIau, TEIJIOBOEC PAaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEH, XKUIKOCTEH U



ra3oB, JJEKTPUUYECKUE CBOWMCTBA METAIJIOB, JJIEKTPOJUTHYECKAs JHUCCOLMAIIMS,
rajibBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozcus: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUST B TEXHUKE, MOJIIUIHHUKK, HUCIOIb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JPYyTue), IBUTATENIb BHYTPEHHETO
cropanusi, napoBasi TypOMHa, OBITOBOM XOJOAUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
MOJYYEHUsS] COBPEMEHHBIX MATEpUAJIOB, B TOM UHCJI€ HAHOMAaTEepUaJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBII IPUHTED, ANEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIBHBIE IPUOOPHI, raIbBaHUKA.

11 KITACC

Pa3znen 4. DinekTpoauHaMHuKa

Tema 3. Macnummnoe none. I1eKmMpOMACHUMHAA UHOYKUUSA

[TocTossHHbIE ~ MarHuThl.  B3auMoOmENCTBHE  TIOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM uWHAYKUMH. [IpmHIMND cyneprno3unun
MarHuTHbBIX noJsied. JInHMKM MarHuTHOM WMHAYKUWW. KapThHa JWHUNA MarHUTHOMN
WHIYKIHH MOJIS IOCTOSIHHBIX MAarHUTOB.

MarauTHoe TIOJ€ TIPOBOJHHMKA C TOKOM. KapTuHa JHMHUN WHIYKUUAH
MArHUTHOTO TOJS JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OmnbIT OpcTeaa. BzanmoelicTBue NpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBleHUE. J|BH>KEHNE 3apSKEHHON YaCTUILIBI
B OJTHOPOJTHOM MarHUTHOM Iojie. PaGoTa cuisl Jlopenna.

SlBneHne BJIEKTpOMAarHUTHOW WHAYKOUMUA. [lOTOK BEKTOpa MarHUTHOW
WHAYKUAH. OJIEKTPOABIKYIAS CHJIA HWHIYKIUMHA. 3aKOH DJJIEKTPOMArHUTHOM
nHaykuuu @apanes.

BuxpeBoe »aiekTpuyeckoe TmoJie. IDJIEKTPOABMKYIIAs CHIA HWHIYKIHH B
IPOBOJIHUKE, JBUKYLIEMCS IOCTYIATEIBHO B OJTHOPOTHOM MAarHMTHOM TOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTE. SIBIEHME CaMOMHIAYKLIMH. OJEKTPOABIKYIIAs CHJIA
CaMOMHIYKIIVH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne YCTpPOMCTBA M IMPAKTUYECKOE TMPHUMEHECHHUE: TOCTOSIHHbBIC
MArHUThl, BJEKTPOMArHUTHI, SJIEKTPOJBUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTULl, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISI.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JeiictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE PIEKTPOMArHUTHON UHIYKIIUU.

[TpaBuno Jlenua.

3aBUCUMOCTD JJICKTPOJBMKYIIEH CHUJIBI MHIYKIIMA OT CKOPOCTH M3MEHEHUS
MarHUTHOT'O MOTOKA.

SIBrIeHME CAMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomeol

N3yyeHne MarHuTHOTO TOJIS KaTYIIKH C TOKOM.

UccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUH.

Pa3nea 5. Kosiedoanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbLE KOJ1€OAHUA

KonebarenbHas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
["apmonnyeckue konebanus. [lepuon, dacrora, ammiutyaa U ¢asza KojeOaHUM.
IIpyXvHHBIN MasATHUK. MaremMaTU4eCKUil MasiTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBpanienue sHepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUs B
UJCATHPHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHHYEeCKUMU U
ANEKTPOMAarHUTHEIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPI'uM B UJeaJTbHOM KoJie0aTeTbHOM KOHTYpE.

[IpencraBnenue o 3aTyXaromux KojaeOaHusX. BeIHYK/IeHHbIE MEXaHUUECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMsI.

Ilepemennpiii TOK. CHUHYCOMJAQIBbHBIM TEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYCHUE CHUJIBI TOKa U
HaIpsHKEHUS.

Tpanchopmarop. [Ipon3BoacTBO, mepemaada U MOTPEOICHUE DICKTPUUCCKOU
SHEPIrUHU. DKOJIOTMYECKUE PUCKHU TPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kynbrypa
WCMOJIb30BAHUSA 3JIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HMU.

TexHudyeckne yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIEKTPUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHUU JIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOaTebHOW CHUCTEMBI (MPY>KUHHBIA WIH
MaTeMaTUYeCKU MasiTHUK).



Hab6mronenue 3aTyxarmux KoiaeOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOAHU.

Hab6nronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AJIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc nmnpu mMocnenoBaTENbHOM COECIMHEHUM PE3UCTOpA, KaTYIIKU
WHJYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPONEepeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomol

HccnenoBanrie 3aBUCUMOCTH MepUoa MajbiX KoJeOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

UccnenoBanrie MNEepeMEHHOr0 TOKa B IEMA W3 MOCIEI0BATEIIHHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 80IHbL

MexaHnuueckue BOJHBI, ycioBUsi pacupoctpanenus. llepuon. CkopocTh
pacrpocTpaHeHuss M JUIMHA BOJHBL. [lomepeyHble W MPOJOJIbHBIE BOJIHBIL.
WNuTtepdepenius u udpaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3YyUYECHHS DJEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHo#t BoiHe. CBoiicTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, MOJIspHU3alus, TuPpaKius,
unTepdepenirs. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >7E€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHHE AJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLMTBI paguOCBS3U U TENEBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpSI3HEHUE OKPYKAKOLIEH CPELBI.

TexHuyeckue yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKAa B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBY-nieub.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmtoieecst Teno kak KCTOYHUK 3BYKa.

HabGmronenue orpakeHus: ¥ MPeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue unrepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTATYAOW H
4acTOTOM KOJeOaHUM.



UccnepoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpa’KEHHE,
MpesIoMJICHUE, MOJspu3alus, udpaKius, nHTephepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsMoinHENHOE pacnpOCTpaHEHUE CBETA B
oaHOpOIHOM cpene. JIyd cBera. ToUeUHbI HCTOUHUK CBETA.

OTtpaxkenne cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoenue nzoOpakeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomienue cBeta. 3aKoHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcust ceeta. CioxHbIi coctaB 6enoro cera. L[Ber.

ColOuparomie U pacceuBaromue JuH3bL. ToHkas mauH3a. DOKyCcHOE
pacCcTOsiHME U ONTHUYECKash Ccuiia TOHKOM NuH3bL. llocTpoeHune wu3zoOpaxeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JHH3BI. YBETUYCHUE,
JaBAEMOE JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BonnoBass ontuka. HWuTtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp()EpEeHIIMOHHOM
KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakus cBera. JudpakuuonHas pemérka. YcClIoBUE HAOIIOCHUS
[JIaBHBIX ~MAaKCMMyMOB IIpU MaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta HA
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOSKIIMOHHBINA afmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
OINTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEHOE pAacHpPOCTPAHEHUE, OTPAXKEHHE M TNPEIOMIIEHHUE CBETA.
Onrtuueckue mpudopHI.

ITomHOE BHYyTpEHHEE OTpaxkeHue. Moiesb CBETOBOAA.

WccnenoBanrie cBOMCTB M300paKeHUM B JIMH3AX.

Mogenu MUKPOCKOIIA, TEJIECKOIIA.

Habmronenne natepdepeHINM CBETA.

Hab6mronenune nudpakimm ceeta.

HabGmronenue nucnepcuu cBera.

[TomyyeHnue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomy4yenune ciexTpa ¢ MOMOIIBIO AUGPAKITMOHHON PEIIETKH.

Hab6nronenue nonsipu3aiuu cBeTa.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomul



N3mepenune nokaszaresns NperoMIICHUS CTEKIIA.
HccnenoBanrie cBOMCTB M300paKEHUM B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cieNMAJILHON TEOPUU OTHOCUTEIbHOCTH

I'paHnnBI  OPUMEHUMOCTH  KJIAacCHYEeCKOM  MexaHuku.  IlocTysmatel
CIIEHIUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJS CKOPOCTH
CBETA B BaKyyMe€, IIPUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU M COKpAIlCHHE
JUIAHBI.

DHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs3b MacChl C JHEPrUEN U UMITYJIbCOM PEIATUBUCTCKOW YaCTULIBI. DHEPIrus
IIOKOS.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEeprus
Y UMITYJIbC (POTOHA.

Otkpeitre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dbotorpdexra. YpaBuenue DiHmTeitHa st poTodpdekra. «KpacHas rpanunar
dhoTtoaddexra.

JaBnenue ceeta. Onwithl I1. H. JIleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue yCTpoiCTBA W MPaKTUYECKOE MpPUMEHEHHEe: (OTOIIEMEHT,
dboTonaTuMK, COTHEUHAs: OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oTo3(PpdeKT HAa yCTaHOBKE C IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeMIHETO GoTodddeKTa.

CBeToaunon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas mopens aroma. Iloctynatrel bopa. M3nydenue u mornomieHue
(OTOHOB MpU MEPEeXo/e aroMa C OJHOIO YPOBHSI SHEpPrUM Ha Apyrou. Bumsl
criekTpoB. CHEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BousiHoBeie cBoiicTBa yactull. Bonubl ae bpoiins. KopnyckyisipHO-BOJTHOBOM
Iyalu3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHuueckne YCTpPOWCTBA M MNPAKTHYECKOEC NPUMEHEHUE: CHEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomol

HaOmronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpoeHus siapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHwio  cocTaBa
paanoakTUBHOTO u3nydyeHus. CBoiictBa anbda-, Oera-, TaMma-U3Iy4YEHUS.
Bnusinue paanoakTHBHOCTH Ha KUBBIE OpPTraHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tomnsl.

Anbda-pacnaa. DJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacnan. [amma-
M3JIlyyeHre. 3aKOH paJuOakTUBHOTO pacIaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. AnepHbie cuibl. [ledexT Maccol sapa.

S nepHble peakuuu. JleseHue u CUHTE3 SIEP.

Anepusbiii peaktop. Tepmosnepubiii cunTe3. [IpobOiieMbl W MEPCHEKTUBHI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI SIACPHON JHEPTETUKH.

DneMeHTapHbIe YacTullbl. OTKPBITUE MTO3UTPOHA.

MeTtobl HAOIIOICHHS U PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTalbHbIe B3aUMOJeHCTBUA. EQMHCTBO (pu3nueckoi KapTUHBI MUPA.

TexHuueckne yCcTpoONCTBAa U MPAKTUYECKOE MPUMEHECHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHblid peakTop, aToMHas 0oMOa.

Jlemoncmpayuu

CUY€TUMK MOHU3UPYIOIINX YACTHLL.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne TpEeKOB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

Pa3znesn 8. JiieMeHTHI aCTPOHOMUM U acTPOGU3MKH

Otansl pa3BUTHS acTpoHOMUM. [IpUKIanHOE U MUPOBO33PEHYECKOE 3HAYEHNE
aCTPOHOMMUM.

Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3MbI, IJIAHETHl, UX BUAMMOE
JIBUKEHUE.

Conneunas cucrema.

Connne. ComHeuHass akTUBHOCTb. McTtounuk sHeprum CoyiHIIA W 3BE3I.
3BE31bl, UX OCHOBHBIE XAPAKTEPUCTHUKH. JlMarpaMMa «CHEKTPAJIbHBIA Kilacc —
CBETUMOCTBY». 3BE3bl TJIaBHOM MOCIEIOBATENIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] IJIaBHOM MOCIIENOBAaTENbHOCTU. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUN U 3Bostonun ConHla u
3BE3]1. DTambl )KU3HU 3BE3/.

Muneunsiii [Iyte — nHama [Manaktuka. Ilonoxxkenue u nBuxenue CoJiHIa B
IN'anaktuke. Tunel ranaktuk. Paguoranaktukyu u kBaszapsl. UEpHBIE ABIPHI B sAApax
rajaKTUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ia. Pazoeranue ramakTuk.
Teopus bonbioro B3peiBa. PENMKTOBOE U3ITyUEeHUE.

Macmrabnas crpykrypa Beenennoil. Mertaranakruka.

Hepeménnpie mpoOiaeMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C MCIOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIsI OTIpe/IeTICHUS TOJI0KEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3usi CEBEPHOrO MOIYIIAPUSI U SIPKUE 3BE3/IBI.

Hab6mronenus B Teneckon JlyHsl, manet, Mneuynoro Ilyru.

O6001maoee MOBTOPEHHUE

Ponr ¢u3uku W acTpOHOMUHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAIIBHON M ATUYECKOU chepax MesTeTbHOCTH YeJIOBEeKa, POJb M MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHHE MHpPA, POJIb PU3UUECKON TEOPHUH
B (OpPMHUpPOBAHUU TPEJACTAaBICHUNH O (U3HUECKOW KapTUHE MHUpPA, MECTO
(bu3uYeCKOl KapTUHBI MHUpa B OOIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTaBICHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kilacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypcamMH MaTE€MaTHKH,
Oounonoruu, XumMuu, reorpady U TEXHOJIOTHH.

Meowxcnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MyUecKkas BEIUYMHA, 3aKOH,
Teopusi, HaOII0ICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MO/JIEh, U3BMEPECHUE.

Mamemamuka: pemieHHE CHCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M MX NPOEKUHWH HA OCH KOOPAHMHAT, CJI0KEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTApHBIX (YHKIMH, NPU3HAKK TMOA00USI TPEYTOJbLHUKOB,
onpeesieHHe MIOMAaU IOCKUX (GUryp u o0beéMa Tel.

buonocus: »nekTpuueckue SBICHHUS B JKMBOW TPHUPOJE, KoJeOaTellbHbIe
JIBUKECHUS B KMBOUM NPUPOJIE, ONTUYECKUE SIBIICHUS B KMBOM NPUPOJE, ACHCTBUE
paanaluy Ha )KUBbIC OPraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOM PEMIETKH, CHEKTPaIbHBIN
aHau3.



l'eoepaghus: MarHWUTHBIE TIOMIOCAa 3€MJIM, 3QJICKA MArHUTHBIX Py,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICCHUI.

Texnonocusa: IJHWHUW DIIEKTpPOIEpEad, TEHEpPaTOp IEPEMEHHOr0 TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS T€4Yb, pajaap, PaJUONPUEMHHK, TEJICBU30P,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIlllapaT, BOJOKOHHAs ONTHKA,
coJiHeYHasi barapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®PusnMka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3zoBaHus (0a30BbIi YPOBEHB) JOIAKHO OOECIEUUTH TOCTUNKEHUE CIETYOUTUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YyJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHUS yueOHOro rnpeamMera «Du3nKay T0IKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromIuMXcsi PYKOBOJICTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEW TMO3UIIMCH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITA U OMbBITA JEITEIBHOCTH B MPOLIECCE PEaTM3alii OCHOBHBIX HAIPABICHUUN
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYAIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOIo OOIIECTBA;

MPUHATHE  TPAIUWIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAaHUCTUYECKUX H
JEMOKPATUUECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIE€STEIBHOCTh B MHTEPECAX TPAXKAAHCKOTO
00IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpPTaHU3aINY;

YMEHHUE B3aMMOJEHUCTBOBATH C COUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QyHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IaTPMOTUYECKOr0 BOCIIUTAHUSA:

chopMHUPOBAHHOCTH POCCUHCKOM Irpa)JIaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUXKEHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NESTEILHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO OYyAyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
puCyIero pu3ndeckoi Hayke;



5) Tpy10BOro BOCIMTAHMS:

MHTEpPEC K Pa3IUyHbIM cdepaMm MnpodhecCHOHANIBHONU AESTEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyuieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IaCTH
(U3HUKY HA TPOTSHKEHUN BCEH KU3HM;

6) 3K0J10TM4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh SKOJIOTMYECKON KYJIbTYpbl, OCO3HAHHUE TJIO0ATHLHOIO
XapakTepa SKOJOTUIECKUX TPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JICUCTBUU B OKPYKAFOIIEH CpeJle HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO PAa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OmbITa JACATEIbHOCTH HKOJOTUYECKOW HampaBIC€HHOCTH Ha
OCHOBE UMCIOIIUXCS 3HAHUH 110 (DH3HUKE;

7) UEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (DH3NICCKON HAYKH;

OCO3HAHUE IIEHHOCTH HAy4YHOU [EATEeIbHOCTH, TOTOBHOCTH B MpPOIECCE
u3ydeHus: (QU3UKKA ~ OCYHIECTBJISATH  NPOEKTHYID U HCCIEAO0BATEIbCKYIO
NS TENbHOCTh UHMBUIyaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIC YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble Jiornyeckue JaeicTBUA:
caMOCTOSITeIbHO  (OpPMYyNIHpOBaTh W aKTyaJlU3UpPOBaTh  MPoOJIeMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPENEHATh LENU ACATEIIBHOCTH, 3aJaBaThb IAPAMETPbl M KPUTEPUU HUX
JIOCTHIKCHUS,
BBIABJISITH 3aKOHOMEPHOCTM W IPOTHUBOPEUMS B  PAaCcCMaTPUBAEMBIX
(hUBUYECKUX SIBJICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS TPOOJIEMBI ¢ YUETOM aHAIM3a MMEIOITIXCS
MaTEepHUATBLHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTUBHI B JICATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUIN AEATEIbHOCTH,
KOODAVMHUPOBAaTH M  BBINOJHATH pabOTy B  YCIOBUAX  pealbHOIO,
BHPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciieoBare/IbCKue JeMCTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIKOUEBBIMU IMOHATHUSMH M METOAAMHU
(bu3HYeCKO HAyKH;



BJIAJICTh HABBIKAMHU yUE€OHO-HCCIIE0BATEIILCKON U TTPOCKTHOM JIEATEILHOCTH
B o0Oyiact (pu3uKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOHCKY
METOJIOB peIICHHs 3anad (U3NYECKOTO COACpPXKaHUS, MPUMEHEHHUIO Pa3IAIHBIX
METO/IOB ITO3HAHHSI,

BIIAJICTh BHJAAMH JCSATEIHHOCTA TIO TIOJYYCHHIO HOBOTO 3HAHHS, €ro
MHTEPIpETAlUU, MPEeoOpa3OBaHUI0 M TPUMEHEHUIO B Pa3IUYHBIX Y4YEOHBIX
CUTYyaIusX, B TOM YUCJIC TIPH CO3JIaHUH YICOHBIX TIPOEKTOB B 00IaCcTH (U3HKH;

BBISIBIISATh TIPUYMHHO-CJICACTBEHHBIC CBS3M WM aKTyaJM3WpPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ PpEeIIeHUs, HaXOIAUTh apTYMEHTHI MJIs JOKa3aTeIhCTBA
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS,

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peIICHHs 3aJadd  Pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3MPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3aJayll B 0Opa30BaTEIbHOM
ACSITENFHOCTH, B TOM YHCIIE TIPY U3YYCHUHU (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAaITUsIM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (HU3UKE B TPAKTHYECKYIO 00IacTh
KU3HENIEATEIbHOCTH,

YMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC UJICH, ITPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHMSI;

CTaBUTH MIPOOJIEMBI U 33/1a4H, JIOMTYyCKAIOIINE aJTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ undgopmanmei:

BJIAJICTh HABBIKAMH TOJTyYeHUs MHPOpPMAIUHN (PU3UIECKOTO COJCp)KaHUS 3
HMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIIECTBIATh IIOWCK, aHAJH3,
CUCTEMATHU3AINI0 W HWHTEPIPETAIUI0 MHPOPMAIMK PA3IUYHBIX BHIOB U (HOpM
MpPE/ICTABIICHNUS,

OILICHHBATh JOCTOBEPHOCTh HH()OPMAIINH;

WCIIOJIB30BaTh  CPeJACTBa  WH(MOPMAIIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a1ad ¢ coOmoJieHneM TpeOOBaHUN HAPrOHOMHUKH, TEXHUKH O€30macHOCTH,
THTUEHBI, PECYpPCOCOCpPEKCHHsI, TMPABOBBIX H  OTUYECKHMX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UUYECKOTO COJACPKAHUS B PA3IUYHBIX (opMarax C
y4€TOM Ha3HAYCHUS] MH(DOPMAIIMU U 1IeJIEBOU ayIUTOPUH, BHIOUPAs ONTUMATBHYIO
dbopMy mpeAcTaBICHUS U BU3yaTU3allnH.

KoMmyHHMKaTHBHBIE YHMBeEpPCAJIbHbIe Y4eOHbIe 1elCTBUA:
OCYIIECTBIIATh OOIIEHNE HA YpOKaX (PU3MKHU U BO BHEYPOUHOI JIEATEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyallud M  CMAr4arh
KOH(DJIUKTBIL;



Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
SI3bIKOBBIX CPEJCTB;

NOHUMATh U HCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBHUAYaJIbHOU
padoThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBHI € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXJ0T'0 YJICHA KOJUIEKTUBA,

OPUHUMATh LEJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHHUIO: COCTAaBIAThH IUIAH JCHUCTBUU,
pacnpenensiTh poiau ¢ Y4E€TOM MHEHHMM YYaCTHHUKOB, OOCYXIAaTh pPE3yiIbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa W KaXJOr0 Y4YaCTHUKA KOMAaHJIbl B
oOIIUI pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE NPOEKTHI, OLUCHUBATH HAEU C IO3ULUUHA HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAUYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEJCHHUE B Pa3IUYHBIX
CUTYyaIUsX, TPOSIBISATh TBOPUYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe AeliCTBUSA
Camoopranusanus:

CaMOCTOATEJIbHO OCYLIECTBJISATh MO3HABATENIbHYIO JESATEIbHOCTh B O0JAaCTH
GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJTbHO COCTaBJISITh IUJIAH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3a/1a4, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATMIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYAaIlUsIM;

pacuIupsiTh paMKu y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHU;

JenaTh OCO3HAHHBIM BBIOOpP, apryMeHTHUpPOBaTh e€ro, Oparh Ha ce0d
OTBETCTBEHHOCTb 32 PEILICHHUE;

OILICHUBATh TPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3pPYAHMIMH B 00JacTH
(bU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlUsiIM, BHOCUTh KOPPEKTUBBHI B JIEATEIHHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BJAJETh  HABBIKAMM  IIO3HABATEIbHOM  peQUIeKCMM KAk  OCO3HaHHUS
COBEpIIAEMBIX JICHUCTBUM M MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB H
OCHOBaHUI;

MCIOJIb30BaTh MPUEMBI peiieKCUM JJI OLEHKH CUTYallMH, BHIOOpAa BEPHOIO
pelieHus;



YMETh OIIEHWBATh PHUCKU W CBOCBPEMEHHO MPUHUMATH PEHICHUS IO WX
CHUKCHHUIO;

NPUHAMATh MOTHUBBI W apryMEHTBhI JAPYTUX TPH aHalIW3€ pe3yJIbTaToB
TESATEHHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

MpUHUMATh MOTHUBBI W apryMEHTBl JAPYTHMX TPH aHalu3€ pe3yJbTaToOB
JESITETLHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mporecce nocTmKEHUS JTUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MPOTPAMMBI
no (Qu3MKe O YpOBHA CpeAHero oOmiero oOpa3oBaHUS Yy OOyYaroIIMXCS
COBEpIICHCTBYETCS AMOIIMOHAIIbHBIH MHTEIUICKT, IPEeIoJIararoIIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATHHOE
COCTOSIHUE, BUJICTh HANpPABIEHUS Pa3BUTHS COOCTBEHHON IMOIIMOHAIBLHOUN chephl,
OBITh YBEPEHHBIM B cele;

caMOpETyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTH aJalTUPOBAThCS K
AMOIIMOHAILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTPEMIICHUE K JOCTHKCHHIO IIETTH U
yCcrnexy, ONTUMHU3M, WHUIMATUBHOCTh, YMCHHE ICHCTBOBATH HCXOIS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOINIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
ApYTUX, YYUTBIBATb €r0 TPH OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTHh K
COUYYBCTBHIO M COTICPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOYAIONINX CTIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS
C IPYyTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATH UHTEPEC U pa3peiaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIBTATDI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HA TPUMEpPAX POjb U MeCTO (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KAapTUHbl MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN JIEITEIbHOCTH JIFOJIEH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEICH:
MaTepuaibHas TOYKa, MHEpIMaIbHas cUcTeMa OTcuéra, abCOMIOTHO TBEPOE TEIIO,
UJCANIbHBIN ra3, MOJEIN CTPOECHUSI Ta30B, KUAKOCTEW U TBEPIBIX TEJI, TOUCUHBIN
AIEKTPUUYECKUH 3apsil PU pelieHnr PU3nUecKux 3a1ay;

pacno3HaBaTh (pU3MYECKUE SBJICHUS (MIPOIIECCHI) U OOBSICHATH MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



AJIEKTPOJIMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJIMHEWHOE
JBIDKCHHE, CBOOOJHOE TIAJeHUE Teil, JABMIKCHHE I10 OKPYXKHOCTH, HHEPIHS,
B3auMojielicTBHE Ten, Tuddy3us, OpOyHOBCKOE ABMIKEHHE, CTPOCHHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00bhEMA TeJl IIPU HarpeBaHUM (OXJIaXKICHUH ), TEILJIOBOE
PaBHOBECHE, HUCIAPCHUE, KOHACHCAIWs, IUIABJICHUE, KPUCTAIIA3AIMUSA, KUIICHUE,
BJIAJKHOCTB BO3]1yXa, MOBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBS3b MEXKAY MapaMeTpaMu COCTOSIHMA Ta3a B HM3O0MpPOIECccaXx,
AJIEKTPU3ALUSA TEJI, B3AUMOJCUCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHWYECKOE JIBIKCHHE, WCIIONB3Ysl (DU3UUECKUE BEITNYUHBI:
KOOpJMHATA, IyTh, IEPEMEIIECHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIa,
UMITYJIbC TE€JIa, KHHETUYECKasi SHEPTUsl, MOTCHIMAIbHAsl SHEPrusi, MeXaHU4YecKas
paboTa, MeXaHWYECKass MOIINHOCTh; NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(U3UYECKUIT CMBICTT HMCHOJB3YEMbBIX BEJIMYMH, WX OOO3HAYCHHUS W CIUHUIIHI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BEIUYHMHY C JIPYTHUMHU
BEJIMUMHAMU;

ONMCHIBATh M3YUYEHHBIC TEIJIOBBIC CBOMCTBA TEJI W TEIUIOBBIC SIBJICHMUS,
UCTIONIB3Yysl (DM3MYECKUE BEIWYWHBI: JABJICHHWE Tas3a, TeMIepaTrypa, CpeIHSs
KMHETHYECKAsi YHEPIrusi XaOTUUECKOTO JBMKEHUS MOJICKYJ, CPEAHEKBaIpaTU4HAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, pabora rasa,
KOd(PPUIIMEHT TMOJEe3HOTO JACHCTBUSI TEIUIOBOTO JBUTATENs; IpPU ONHCAaHUU
MPaBUIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIB3YEMbIX BEIUYHH, WX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bUBUYECKYIO BETUYUHY C IPYTUMHU BEJIMUUHAM;

ONMUCHIBATh U3YUYEHHBIC IEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHUE
sBJICHHST (TIPOIIECCHI), UCTIONB3Ys (PHU3UYECKUE BEIUYHMHBI: IJICKTPUUECKUA 3aps/l,
BJICKTPUYECKOE T0JI€, HAMPSKEHHOCTD IMOJIsI, IIOTEHIMAJ, PA3HOCTh IMOTEHIIMAJIOB;
IpyU ONUCAHUM TIPABUIBHO TPAKTOBaTh (PU3MYECKUM CMBICT HCIIOIb3YEeMbIX
BEJIMYMH, UX OOO3HAYEHUS] M EIUHUIIBI; YKa3biBaThb (DOPMYIIbI, CBSI3bIBAIOIIUE
TaHHYI0 (GU3HYECKYIO BEIMYUHY C IPYTUMH BEIIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYCCKHUE MPOLECCHl W SBIICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI ¥ IIPUHIHUIBL: 3aKOH BCceMUpHOTO Tarorenus, I, 11 u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUSI MEXAHWYECKOM DSHEPruH, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHLUN CYNEPNO3UIMUA CHJI, MPUHIMI PABHOINPABUS HWHEPUHUAIBHBIX CHCTEM
OTCUY€TA, MOJICKYJIAPHO-KMHETHYECKYIO TEOPHUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEJIHEN KMHETUYECKOW SHEPTUM TEIUIOBOTO JBHXKEHUSI MOJIEKYJI C
a0COJIFOTHOM TeMImepaTypol, MEepBbIM 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
AJEKTPUYECKOrO 3apsAna, 3akoH KylioHa, mpu 3TOM pas3inuyaTh CIOBECHYIO
(hOpMYJIMPOBKY 3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKCHHE M YCIOBUS (TPaHUIIBI,
00J1aCTH) IPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuvarh YCJIOBHS UX O€30MAaCHOTO UCIOJIb30BAHUS B
MOBCEAHEBHOM JKU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SIBICHUU W
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, MPU STOM
dbopmynmupoBarh mpobjeMy/3agady ¢ THUNOTE3y Yy4eOHOro IKCIIEpUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEUIOKEHHOTO O0OpYyIOBaHUS, MPOBOJUTH OMNBIT U
(hopmMyIHpOBaThH BHIBOIHI,

OCYIIECTBIIATh MPSMbBIC M KOCBEHHBIC U3MEPCHUS (DU3UISCKUX BEIMYWH, MPU
ATOM BBIOMpPATh ONTHUMAIBHBIN COCOO M3MEPEHUS M KCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

WCCJICIOBATh  3aBUCHUMOCTH  MEXKAY  (U3NYECKHMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCUpOBaTh pe3yJbTaThl IMOJTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHMH B
BUJIE TaONMUI U TpadUKOB, JIeTaTh BBIBOIBI IO pe3yibTaTaM HCCIIEIOBAHUS;

co0JroAaTh MpaBuia 0€30MacHOr0 TpyAa MPU MPOBEACHUU HCCIEAOBaHUN B
paMKax y4deOHOro SKCIEpUMEHTa, Y4eOHO-UCCIEAOBATEILCKOM M MPOEKTHOU
JESITENbHOCTA C HCIIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1aOOPaTOPHOTO
o0opyI0BaHUS;

pemarb pacy€éTHbIE 3aJauyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJTBb3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIAIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3aa4H
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3MUECKHE BEIMYUHBI U (POPMYIIHI,
HeoOXoIUMbIe ISl €€ pEeIleHHUs, MPOBOAUTH Pacdy€Thl U OLICHUBATh PEaIbHOCTD
MOJIYYCHHOTO 3HAYCHUS (PU3UICCKOU BEIIMUNHBI,

pemaTh Ka4eCTBEHHBIC 33a/1a4: BHICTPANBATh JIOTUYECKH HEMPOTUBOPECUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOoi Ha H3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3nuecKue SBICHUS;

WCIOJB30BaTh  MpPU  pEIIeHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
Y TIPE/ICTaBIICHUS YYECOHOW M HAYyYHO-TIOMYJSIPHOM MH(POpPMALIUU, TTOIYYCHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyt0 HH(OPMAIIHIO;

MIPUBOJINUTH TIPUMEPHI BKJIaJIa POCCHICKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCII0JIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B TOBCEAHEBHOM KU3HU
Uil obecnieueHusi 0e30MacHOCTU MpU O0palieHUuH ¢ IpUOOpaMHu U TEXHUYECKUMHU
YCTpOMCTBaMHU, JJIsi COXPAHEHUS 3I0POBbSI U COOJIOJIEHUSI HOPM IKOJOTHUYECKOTO
MOBEJICHUA B OKPYXAIOLIEH Cpee;



paboTaTh B TPYyIIE C BBIMOJHECHUEM PA3JIUYHBIX COIUAIBHBIX POJEH,
IJIAHUPOBATH PadOTy TPYIIBL, PAMOHAIBHO paCHpenessiTh OO0sI3aHHOCTH U
IJIAHUPOBATh JIEATENIBHOCTh B HECTAH/IAPTHBIX CUTYalHUsX, AJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PEIICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K kxoHny oOyuenuss B 11 kiacce npeameTHbIE Pe3yJbTaTbl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIONTUXCSI YMEHUIA:

JEMOHCTPUPOBATh HAa MpUMEpPaX pojiab U MECTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUPA, B PA3BUTHUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B NPAKTUYECKOU AEATEIIBHOCTU JIIOAEH, LEJIOCTHOCTh U €IMHCTBO
(bu3HYecKol KapTUHBI MUPA;

YUUTBIBATh TpaHUIBl TPUMEHEHUS HW3YYEHHBIX (U3NUYECKUX MOJIENeil:
TOYECYHBIN AJECKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHBIN UCTOUHUK CBETA, siepHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sipa TpPH PEIIeHHH (HU3UICCKUX
3a/1ay;

pacno3HaBaTh (pU3MYECKUE ABJICHUS (MPOILECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB JICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: JIEKTPUUECKAs MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI TOKA, B3aUMOJICUCTBUE
MAarHuTOB, 5JICKTPOMAarHUTHasE WHAYKUUSA, JCHCTBUE MArHUTHOTO TMOJA Ha
IPOBOJHUK C TOKOM M JBWXKYIIUWCS 3apsif, JJIEKTPOMAarHUTHbIE KoyeOaHUS U
BOJIHBI, TPSIMOJIMHEMHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIIEHHUE,
uHTepdepeHus, audpaknuss W TOMIpU3alus CBETa, JHUCIEPCUS CBETa,
dboroanekTpudeckuit 3pdext (porodrddekT), cBeTOBOE aBICHUE, BOZHUKHOBECHHE
JUHEWYATOro CHEKTpa aroMa BOJOpPOJA, €CTECTBEHHAs W HCKYCCTBEHHas

PaIlOaKTUBHOCTb;
OMUCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3lUYHBIX  Cpel) W

AJIIEKTPOMArHUTHBIE SIBJIICHUS (TIPOLECCHI), MCHONB3YySd (U3MUYECKUE BEIUYUHBI:
ANEKTPUYECKUHN 3apsij, CHJIa TOKA, DJEKTPUUYECKOE HANPSHKEHUE, DJIEKTPUUYECKOE
COIIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHUTHOroO moisi, cuia Awmrmepa, cwia JlopeHua, WHAYKTUBHOCTD
KATYIIKHA, DHEPrus DJIEKTPUYECKOIO M MATrHUTHOIO IIOJIEH, MEPUOJ] M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B Ipollecce
TApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuid, (OKYCHOE pacCTOsHUE U
ONTHYECKass CUJla JIMH3BI, MPU ONHUCAHWM MPABUIBHO TPAKTOBATh (PUIMUECKHI
CMBIC]I HCIOJIb3YEMBIX BEIUYMH, HMX OO0O3HAUYCHHs] M €JAMHMIIBI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYI0 BEIWYMHY C JAPYTHUMHU
BEJIMYMHAMU;

ONMCHIBAaTh H3YYCHHBIC KBAHTOBBIC SIBIICHUS H IPOLECCHI, HCIOIb3Ys
(¢u3nYecKre BEIUYHUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETA, SHEPTUS U UMITYJIhC (POTOHA, IEPHOJT TOTypaciaga, SHEPTUSI CBI3U
aTOMHBIX SIZIEp, MPU OMUCAHWUU TMPABUIBHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEeMbIX BEJIMYMH, MX OOO3HAYEHUS M E€IWHUIIbI, yKa3blBaThb (POPMYIIbI,
CBS3BIBAIONINE JIAaHHYIO (U3HUECKYIO BEIWYMHY C JPYTMMH BEJIUYHHAMM,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUINHBL

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECChl U SBICHUS, UCIOJNB3Ys (PU3NYECKUE
3aKOHBI U MPUHIUIBE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBLHOTO U MapaJIeIbHOTO
COCIMHCHUS TPOBOIHUKOB, 3akoH J[xoymns—JIeHIa, 3aKOH JJIEKTPOMAarHUTHOM
WHIYKITUU, 3aKOH TPSIMOJIUHEHHOTO PacIpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHeHUE ODiHIITEHa mns pororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHECHMSI MMITYJIbCA, 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAaHECHHs] MAacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PAJIMOAKTUBHOTO Pacmajia, Mpy 3TOM pa3indaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAXKEHUE W YyCIOBUA (TpaHMIIBI, OOJACTH)
IPUMEHUMOCTH;

OTIPENEIISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MarHUTHOTO TTOJISI IPOBOJHUKA
C TOKOM, CHJIbI AMriepa u cuitbl JlopeHta;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOMU JIMH30M;

BBITIOJTHATh JKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SIBICHUU W
MPOIIECCOB C WCIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX H3MEPECHHU: TPU ITOM
dbopmympoBarh TpobieMy/3agady ¢ THUIOTE3y Yy4eOHOro IKCIIEpUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OpYyIOBaHUS, MPOBOJUTH OMNBIT U
(hopmMyIHpOBaThH BHIBOIBI,

OCYIIECTBIIATh MPSMbBIC M KOCBEHHBIC U3MEPCHUS (DU3NIECKUX BEIIMYWH, MPU
ATOM BBIOMpPATh ONTHUMAIBHBIN COCOO M3MEPEHUS M KCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

WCCJICIOBATh 3aBUCHMOCTH (DU3MYECKHX BEIWYMH C HCIOJIb30BAaHUEM
MPSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIMYMH B BHJE TAOIUI U
rpaduKoB, AenaTh BHIBOBI IO pe3yJbTaTaM UCCIEI0BAHMUS;

coOJroaTh MpaBuiia 0E30MacHOr0 TpyAa MPU MPOBEACHUU HCCIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTAa, Yy4eOHO-HCCIICIOBATEIBCKON W TPOCKTHOU
JESITENBbHOCTA C UCIIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1aOOPaTOPHOTO
000opyI0BaHUS;

pemarb pacy€éTHbIE 3aJauyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJTBb3Ysl (PM3UYECKUE 3aKOHBI M MPUHIIAIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a]a4H
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACYETHl U OLIEHUBATH PEATbHOCTD
MOJIyYEHHOTr0 3HaueHus (PU3NYECKOM BEINYNHBI;

pelaTh Ka4eCTBEHHBIE 33/1a4: BBICTPAaUBATh JIOTHYECKH HENIPOTUBOPEUYNBYIO
LETIOYKY PACCYKICHHUM C OMOpPOM HAa W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYCCKHE SBICHNUS,

UCIONb30BaTh  MPU  pPELIEHUH  y4yeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUHU Ul IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIIU
Y IPEICTaBIICHU YYEOHOU M HAay4YHO-NOMYJSIpHOU MHPOpMaLUU, MOJTYyYECHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIy4aeMyl0 HHPOPMAIIHUIO;

OOBSICHATh MPUHLMIIBI JCHCTBUS MallUH, HPUOOPOB U TEXHUYECKHX
YCTPOWCTB, pa3inyarh yCJIOBUS MX OE€30M1aCHOTO HUCIIOJIb30BAHUS B NOBCEIHEBHOM
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apPyOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTUE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPY’KAIOLIEro MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

HCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW KU3HU
ISt oOecnieueHusi 6€30MacHOCTH MPU OOpaIeHUH ¢ TPUOOPAMH M TEXHUYECKUMHU
yCTpOMCTBaMM, JUIsl COXPAaHEHUS 3/I0pPOBbS U COOJIIOJCHHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHMS B OKPYXKAIOILEH Cpele;

paboTaTh B TIpYyIIE€ C BBIINOJHEHUEM PA3IUYHBIX COLMAIBHBIX pOJIEH,
IUIAaHUPOBATH padOTy TpyINIbl, PAUMOHAIBHO pacHpenesTh OOSI3aHHOCTH U
IUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLICHUBATH
BKJIaJ] K&KJI0T0 U3 YYaCTHUKOB I'PYIIIbI B PELLIEHUE paCCMATPHUBAEMOI POOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsnuecTBo yacos DJIEeKTPOHHbBIE
HanmeHnoBaHue pa3/ie/ioB U TeM u@ppoBbIe
Ne i/ pas Kontpoabusbl | IIpakTHyeckun (irpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThbl e padoThl
pecypcsbl
Paznen 1. DUZUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3ukKa ¥ METOAbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
) g Y https://m.edsoo.ru/7f41bf72
Nroro no pazpeny 2
Pa3nesn 2. MEXAHUKA
but6mmoreka [JOK
21 Kunemaruka > https://m.edsoo.ru/7f41bf72
bubmnorexa [IOK
2.2 Jlnanka / https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
23 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 | hitns://m_edsoo ru/ 784 1bf72
Htoro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnnoreka [HOK
3.2 OCHOBBI TEPMOJIMHAMUKHI 10 1 https://m.cdsoo ru/7f41bf72
13 ArperaTHbIE COCTOSIHMS BELLIECTBA. 5 bubmuotexa LIOK
' Da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pasneny 24



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

Pa3nea 4. JIEKTPOJIMHAMUKA

bu6nuoreka [JOK
4.1 D7IEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN NEKTpUYECKU TOK. TOKHM B 12 bubmmoreka [JOK
’ pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Utoro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ugposbie
Ne i/ pasA KoHnTpoubH IIpakTHyeck (irpp )
NporpamMmsl Bcero o0pa3oBaTte/ibHbIE
ble padoThbI ue padoThbl
pecypchl
Pazpnen 1. JIEKTPOANHAMUKA
11 MaruautHoe noJie. DJIeKTpOMarHuTHast 1 1 3 bu6muoreka [HOK
) WHAYKLIUSA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHu4ecKHue U JIEKTPOMArHuTHbIE 9 1 bubnmnorexa [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKre U AIEKTPOMATrHUTHBIE 5 | bubnmnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [{OK
23 Onixa 10 3 https://m.edsoo.ru/7f41c97¢c
Utoro no pazgeny 24

Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIMAIBHON TEOPUU 4 1 bu6muoteka [IOK
OTHOCUTENBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3nesn 4. KBAHTOBAS ®U3UKA
bubanorex K
4.1 DneMEeHThl KBAHTOBOM ONTHKHU 6 httr?sJ:I / /r(:l.ee d;gﬁ 7E41e97c
4.2 Crpoenue atoma 4 bubmmorexa LIOK

https://m.edsoo.ru/7f41¢c97¢



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

43

ATtoMHoOE S1po

bubnuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazaeny

15

Paznesa S. 9JIEMEHTBI ACTPOHOMMHU U ACTPOPU3UKHU

5.1 DeMeHTbl aCTPOHOMUU M aCTPOPU3UKU 7 bubmmorexa LIOK
https://m.edsoo.ru/741c97¢c

Hroro no pasneny 7
Pazgen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0maroiee NOBTOpEeHNE 4 ngs?iifee;sigrouﬁ f41c07c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsinuecTBo 4yacoB 1 JJIeKTPOHHbIE
ara
Ne Kountpoas uupposbie
Tema ypoka IIpakTn4yec U3y4YeH
n/n Bcero HbIe o0pa3oBaTte/ibHbIE
KHe padoThl | Hs
padoTbI pecypesI
1 ®dusuka — Hayka o npupone. Hayuynsie 1 bu6muoteka [{IOK
METOBI NO3HAHUS OKPYIXKAIOLIET0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mmecto pusuku B popMHUpOBaHUU
2 COBPEMEHHOM i)a YHOU K(g I;I/IHLI,)I Mupa, B 1 bubmorexa HOK
p . y p vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN JESTEIHHOCTHU JIIOIeH
MexaHnuueckoe ABUKEHUE.
OTHOCHUTENIPHOCTh MEXaHHUYECKOTO bubnuorexa [JOK
3 1
neuxeHus. [lepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOPEHHUE
4 PaBHOMEpHOE NPSIMOJIMHENHOE ABUKEHUE 1 bubmmorexa LIOK
oS P ! https://m.edsoo.ny/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOJIIMHENHOE 1 bu6mmoreka [{OK
JIBUKCHHUC https://m.edsoo.ru/ff0c372e¢
6 CBo0OoHOE najieHne. Y CKopeHue 1 bubnuorexa [JOK
¢BOOOIHOTO ITaCHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonnHeiiHoe nBuxkenue. [IBuxeHne 1 bu6muoreka [{IOK
MAaTEPUAIBHON TOUYKH I10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHumn otHOCUTENBHOCTH ["anuies.
8 NuepumnansHbie cuctemsl orcuera. [lepBroiit 1 bubmorexa [JOK
P PP https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
9 Macca Tena. Cuna. [IpuHuun cynepno3uiumn 1 bubnmorexa [JOK
cuit. Bropoit 3akoH HeroToHa 1y1st https://m.edsoo.ru/ff0c3be8



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

MaTepUaJIbHOU TOYKHU

10 Tperuii 3axkoH Hp0TOHA 1711 MaTEpUAIIBHBIX bubnuoreka LIOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCEMUPHOTO TsAroTeHus. Cuna bubnmnoreka [JOK
TsbKecTu. [lepBasg KocMuuecKkasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubnuoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena httos://m.edsoo.ru/ff0c3e 18
Cuna tpenus. Kocxdduiment tpenus. Cuna
13 COHpOTI;IBHeHHH npql)/l(bz[BHmeHHTpII)Tena B bubmorexa [OK
https://m.edsoo.ru/ff0c3{76
JKUJKOCTH WJIM raze
[TocTynarenpHOE U BpallaTeIbHOE ABUKEHUE
14 abco0THO TBEPAOrO Teaa. MOMEHT CUITBI. bubnmuoreka [{IOK
[1neyo cunbl. YcioBus paBHOBECHUS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbc MaTepuaibHOM TOUKH, CUCTEMBbI
15 MaTepuaibHbIX ToUeK. VIMIynbe cuibl. 3aK0H bubnuoreka LIOK
COXpaHEeHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKECHHE
PaboTa 1 momHocTh cuiibl. Kunetnyeckas
16 SHEPTusl MaTepuaibHOil Touku. Teopema 06 Bubmmorexa LIOK
o https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKON YHEPIUH
ITorennmansHas sHeprus. [loTeHnumanbHas
17 SHEPTHUs YIpyro 1ehOpMUPOBAHHOM bubmuoreka [IOK
npy>xuHsbl. [loTeHuManbpHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIN3U TIOBEPXHOCTH 3eMJITH
18 [TorenumanbHBIe M HETTOTEHIIMATbHBIC CHIIBI. but6mmoreka [JOK

CBs13b pabOTHI HEMOTEHITHATBHBIX CUJT C
W3MEHEHUEM MEXaHUYECKON YHEPTUHU
CHUCTEMBI TeJl. 3aKOH COXPAHCHHS

https://m.edsoo.ru/ff0c478¢
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MEXaHUYECKON SHEPruu

19

JlaGopatophas pabota «lccnenoBanue cBsizu
paboThI CUIIBI C U3BMEHEHUEM MEXaHHYECKOU
SHEPIrUM Teja Ha IPUMEPE PaCTKEHUS
PE3UHOBOTO KIyTay

20

Konrponsnas padora no reme «Kunemaruka.
Junamuka. 3aKOHbI COXpaHEHHUS B
MEXAHUKE»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KHHETH4eCcKol Teopuu. bpoyHoBckoe
nBrkeHue. JAuddysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JABHKEHUS U B3aUMOJICUCTBUSA
yacTul BemecTra. Mojenu CTpoeHHUs ra3oB,
JKUJIKOCTEN Y TBEPJIBIX Tl

23

Macca mosekyin. KonndecTBo BelecTsa.
ITocrosiHHast ABOrajipo

24

TennoBoe paBHOBecue. TemnepaTypa u eé
m3mepenue. [lkana remnepatyp llenbcus

25

HUneanpuerii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomoTHas TeMiepaTypa Kak Mepa cpeaHei
KUHETUYECKON SHEPTUU JIBUKEHUS MOJIEKYI.
YpasHenue Menneneesa-Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ['a30BbIC 3aKOHBI

28

JlaboparopHas pabota «lccrnenopanue
3aBHCUMOCTH MEXKIY MapaMeTpamu
COCTOSIHUS Pa3pEKEHHOTO Ta3ay

29

W3omporiecchl B HeaIbHOM T'a3e U UX
rpaduyeckoe npeacTaBIcHUE

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c570e
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BHyTpeHHss dHEprus TEpMOAUHAMUYECKON
CHCTEMBI U CIIOCOOBI €€ N3MEHEHHUS.

bubnuoreka [JOK

30 KonunuectBo TemnoTsl u pabora. BHyTpeHHSS https://m.edsoo.ru/ff0c5952
SHEPIUsl OJHOATOMHOI'O UAEAJIBHOIO rasa
31 Buae! rerionepenaun bubmorexa IIOK
https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTH BEILIECTBA.
32 KonuyecTBoO TEmnoTHI pH TEIIONEpEIaYE. bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
A trnabaTHBIN MPOIECcC
1 IlepBblii 3aKOH TEPMOJIMHAMUKY U €TI0 bu6mmoreka [{OK
MIPUMEHEHUE K U30IpoLieccaMm https://m.edsoo.ru/ff0cSefc
34 HeoOpaTMoCTh MpOLecCcoB B MPUPOJIE. bubnuoreka [{IOK
BTopoii 3aKk0H TepMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunuun aeiicteus u KIIJ{ remnoBoit but6mmoreka [JOK
MAaIIMHbI https://m.edsoo.ru/ff0c600a
36 [Tukn Kapuo u ero KI1JI
37 DKosornyeckue npo0aeMbl TEIIO3HEPTreTUKH
18 O6o6mmarmuii ypok «MolekysipHas bu6muoteka [IOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbhas pabora mo reme
39 «MonexynsipHas ¢puznuka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooOpazoBaHue U KOHACHCAIHS. bub6muorexa [IOK
VcriapeHue u KuneHue https://m.edsoo.ru/ff0c63b6
41 AOCONIOTHAs 1 OTHOCHUTEIbHAS BIAXKHOCTh bubmuoreka [JOK
Bo3ayxa. HachllieHHBINM nap https://m.edsoo.ru/ff0c64d8
42 TBépnoe teno. Kpucrammueckue u bubnuorexa LIOK

aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpPHUCTAJJIOB. )KI/I)IKI/IG KpHUCTAJJIbI.

https://m.edsoo.ru/ff0c6510
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CoBpeMeEHHbIE MaTepUalIbl

43 IInaBnenue u KpucTayu3anus. Y aejbHas bubnuoreka LIOK
tertora miaieHus. Cyonumanys https://m.edsoo.ru/ff0c6708
bubnuoreka [JOK
44 VYpaBHeHHe TEII0OBOTo OagaHca httos://m.edsoo.u/f0c6820
45 OnekTpu3anus Ten. JIEKTPUUECKUH 3apsi. bubnmoreka [JOK
JIBa BHJ1a 2IEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0c6bbcc
[IpoBOIHUKH, TUATEKTPUKU U
46 MOJTYNPOBOIHUKU. 3aKOH COXPaHEHHUS bubmorexa [OK
https://m.edsoo.ru/ff0c6bec
AJIEKTPUUECKOTO 3apsiaa
47 B3aumoneiictBue 3apsnoB. 3akoH Kynona. bubnuotexa [JOK
TouYeyHbIi DIEKTPUYECKUN 3apsT https://m.edsoo.ru/ff0c6ced
Hanpsx€HHOCTb 3JIEKTPUYECKOTO MOJISL.
48 [IpuHIUI CyNepno3UINH JIEKTPUUECKUX bubmmorexa TIOK
o .. https://m.edsoo.ru/ff0c6df2
nosiel. JInHum HanpsHKEHHOCTH
49 Pabora cuit 3eKTpoCTaTUYeCKOro MOJIsl. bu6muoreka [{IOK
ITorennuuan. PazHoCTh IOTEHIINAIOB https://m.edso0.ru/ff0c6£00
[IpOBOJHUKY M TUAIEKTPUKU B
50 BHIZDKTpI(ECTaTI/I‘{eI([:KOM HOI:J)'IC. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JlmsnexkTpuueckasi IPOHULIAEMOCTb
N bubmuoreka [JOK
51 Onekrpoémkocts. Konnencarop httos://m.edsoo ru/f0CT126
5 DneKTPOEMKOCTD IIJIOCKOr0 KOHAEHCATOpa. bu6mmoreka [{OK
DHEpPrus 3apsHKeHHOTO KOHASHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHas pabora "M3mepenue
AIEKTPOEMKOCTH KOHJIeHCaTopa"
54 IIpuHuun NEeNCTBUSA U IPUMEHEHUE

KOHIACHCATOPOB, KOIMMPOBAJILHOI'O aIlllapaTta,
Cpr1>'IHOF O IIPUHTCpA. SHCKTpOCTaTI/I‘-IeCKaH
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3amuTa. 3a3eMJICHHE YICKTPONpUOOpOB

DJIEKTPUYECKUM TOK, YCIOBHS €r0
cymectBoBanus. [locrosuubiii Tok. Cuia

55
toka. Hanpsibxenue. Conpotuiienne. 3akoH
OmMa Ji1sl y4acTKa LenH
[locnenoBarenbHOE, MapasuiebHOE,

56 CMEIIAHHOE COEAMHEHNUE MPOBOIHUKOB. 0.5 bu6muoteka [HOK
JlabopaTtopHas pabdora «3yuenue https://m.edsoo.ru/ff0c7410
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOBY

57 PaboTa 1 MOIIIHOCTH AJIEKTPUUYECKOTO TOKA. bubnmoreka [JOK
3akoH JDxoyns-Jlenna https://m.edsoo.1u/ff0c7838
3akon Oma 115t TOJTHOM (3aMKHYTOM )
anekTpuueckoil uenu. Koporkoe 3aMbikaHue. Bu6mrorexa LOK

58 JlaGopaTtopHnas pabora «3mepenne IC 0.5 httos://m.edsoo.ru/f0cTae0
MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COINIPOTHBIICHUS
PesepHbIii ypok. KonTponsHas padota 1o

59 teme "DnekTpoanHamuka" / Beepoccuiickas bubmorexa [TOK

https://m.edsoo.ru/ff0c8c56
poBepoYHasi paboTa

60 O06o0maromuii ypok «JIeKTpOAMHAMUKAY / bu6muoreka [IOK
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/ff0c88be
DJeKTpOHHAas MPOBOIUMOCTD TBEPABIX

61 METAJIJIOB. 3aBUCUMOCTh COTIPOTHUBICHUS
METAIIJIOB OT TEMIIEPATypBhI.

CBEpXIPOBOAUMOCTD

6 DnekTpuueckuil ToK B Bakyyme. CBoiicTBa
AJICKTPOHHBIX MTyYKOB

63 [TomynpoBOIHUKH, X COOCTBEHHAS U bubnmorexa [JOK

IpUMeCHasl NpoBoAMMOCTh. CBoiicTBa p—n-

https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0

nepexoa. IlonynpoBogHUKOBbIE TPUOOPHI

DNEKTPUUYECKUI TOK B pacTBOpax U

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DNIEKTPONUTUYECKAs AUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DNEKTPUUYECKUH TOK B rasax.

. o bubnuoreka [JOK
65 CaMocCTOsTeBHBIN U HECAMOCTOS TEIHHBIN 1
https://m.edsoo.ru/ff0c84ae
paspsa. Mousaus. [1nazma
DJeKTpruYeCcKre MpruOOPHI U YCTPOMCTBA U MX
66 1| aKTII/:qecxoe m IEMGHSHHC };—I I;lema 1 Bubmorexa LIOK
p P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMaCHOCTH
KoHntponbHas pabota o Teme

67 «Onexktpocratuka. IlocTosHHbIN | bubmmoreka [JOK
NMEKTPUUECKUH TOK. TOKM B pa3iIM4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

68 PesepBHbIii ypok. O60061maromuil ypok 1o | bubnuoreka [IOK
temaMm 10 kracca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KosmnuecTBo 4acoB DJIeKTPOHHbIE
Ne Tema ypoka KoHTpoJbHBI IIpakTHyeckue Aara tppossIe
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
e padoThbI padoThbI pecypeb
[TocTostHHBIE MArHUTHI U X

| B3auMoOJercTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
Bekrop MaruuTHOM UHAYKUMH. JINHUK https://m.edsoo.ru/ff0c9778
MarHUTHOM MHAYKIIHH
MaruuTHO€ noJie MPOBOIHUKA C

) ToKOoM. OnbIT Opcrena. 1 bubnuoreka [IOK
B3anmoneiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopartopHas pabora «3ydenue ) | bu6mmoreka [IOK
MarHUTHOI'O IIOJI KaTYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBuE MarHUTHOTO TOJISI HA
IIPOBOAHMK ¢ ToKOM. Cuiia Amnepa.

4 JlabopaTtopHas pabota ) | bubnunoreka [JOK
«HccrnenoBanue JeMCTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)»

JleiicTBMEe MarHUTHOTO TOJIS Ha

5 JBIOKYILYOCS 3apSKEHHYIO YaCTHILY. ) bubnuorexa [IOK
Cuna Jlopenna. PaGora cuisr https://m.edsoo.ru/ff0c9df4
Jlopenna

6 DnekTpoMarauTHas uHAyKuus. [ToTok 1

BEKTOpa MarHuTHOW uHAYKuu. IJ1C
WHIYKUIWU. 3aKOH 3JICKTPOMAarHUTHOU
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nHaykimu Papanes

JIaGoparopHas pabota
«HccnenoBanue sABICHUS
AJIEKTPOMArHUTHON MHIYKLIUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal 50

NHnyKTUBHOCTD. SIBIICHUE
camouHaykiuu. DJ1C caMOMHIy KUK,
OHeprusi MarHUTHOTO MOJIs KaTYLIKU C
TOKOM. DJIEKTPOMarHMTHOE I110JI€

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoicTsa u ux
IIPUMEHEHNUE: NTIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMATHUTBI, JIEKTPOJABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHILI,
MHAYKIIMOHHAS TeYb

10

O6o0maromuii ypok « MarHuTHOE
1oJie. DICKTPOMArHUTHAS WHTYKIIHSD)

bub6munoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota no teme
«MarauTHoe 1ore.
DIEeKTpOMarHUTHAS. HHIYKIHSD»

bub6aunoreka I[IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOHBIE MEXaHUYECKUE
koseOanus. 'apMoHnyeckue
KosieOaHus. YpaBHEHUE
TapMOHHYECKUX KOJICOaHUI.
[IpeBpalenue 3Heprun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neproa MajbIX KoJleOaHHii rpy3a Ha
HUTH OT JJUHBI HUTH W MAcCChI TPy3ay

14

Koneb6arenbublit koHTYp. CBOOOIHBIE
AJIEKTPOMATrHUTHBIE KOJIeOaHMsI B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150

U7eabHOM KOJiebaTeIbHOM KOHTYpE.
AHanorust Mexay MEXaHM4eCKUMU U
AJIEKTPOMATHUTHBIMU KOJICOAHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHUs YHEPTUU B UJI€AJILHOM
K0JIe0aTeIbHOM KOHTYpE

bubmuoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxaromux
KosiebaHusx. By 1eHHbIE
MeXxaHH4JecKue koyebanus. Pe3oHanc.
BBIHy)KﬂeHHBIG 3JICKTpOMaFHI/ITHBI€
KoJieOaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbbl86

17

[lepemennblil Tok. CUHYCOUAANBHBIN
MepEeMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JEUCTBYIOIIEE 3HAYEHNUE CUIIBI TOKA U
HaNpPsSDKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpoussoacTso,
nepeaayda u moTpedaecHue
AIEKTPUYECKON SHEPTUU

19

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHUE IEKTPUUECKOTO 3BOHKA,
re’HepaTopa nepeMeHHOro TokKa,
JIMHUH AJIeKTporiepeaad

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrH4ecKHUe PUCKU IpU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
Kynbrypa ucnosnab3zoBanus
JIEKTPO3HEPT U B [TOBCEIHEBHOMN
KHU3HH

21

MexaHnudeckue BOJIHBI, YCJIOBUS

bu6mmorexa [JOK
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pacnpoctpanenus. [lepuoa. Cxopocts
pacnpocTpaHeHuUs U JUIMHA BOJIHBI.
[TonepeuHbie U TPOJ0JIbHBIE BOJIHBI

https://m.edsoo.ru/ff0cca54

3Byk. CKOpoCTh 3ByKa. I poMKOCTB

bu6mmoreka [JOK

22 3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEKTPOMarHUTHbIE BOJHBI, UX
23 cBoiicTBa U ckopocTh. [kana bubmmorexa [JOK
https://m.edsoo.ru/ff0ccfe0
JIEKTPOMArHUTHBIX BOJH
[IpuHLIMIIBI paOCBSI3U U
24 TeneBuaeHusA. Pa3Butue cpeacTs
cBs3u. Pagnonokanus
)5 Konrpomnsnas padora «Konebanus u bubmuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpamoininHEiTHOE pacpOCTpaHEHUE
26 CBETa B OJAHOPOJIHOM CpeJie. bubnmoreka [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHue cBera. 3aKOHbI
27 oTpaxeHus ceera. [loctpoenue bubmorexa OK
. https://m.edsoo.ru/ff0cd4e0
1300pa’keHHH B INIOCKOM 3epKajie
IIpenomiienue csera. [lonHoe
)3 BHYTpeHHee oTpakeHue. [IpenenbHblii bubnuoreka [IOK
YIOJI ITIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUs
79 JIaboparophas pabota «3mepenue bubmumoreka LIOK
[10Ka3aTelist IPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne nzodpakeHuil B
N bubmuoreka [JOK
30 nuH3e. Dopmyiia TOHKOM JIMH3BL.

VYBeanueHne TUH3bI

https://m.edsoo.ru/ff0cddle
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JIaGoparopHas pabota

31 «HccnenoBanue CBOMCTB
M300paXCHHUI B IMH3AX)
Hucnepcus cBera. CoxXHbIA COCTaB
0 6enoro csera. L{er. JlabopaTopHas
pabota «HabmoneHue nucnepcun
CBETa»
Wntepdepennus ceta. Audpakims bubnuoreka LIOK
33 N
ceera. JlndpaxkimonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOPHI H YCTPOMCTBA U
yCJIOBUS X 0€30MaCHOr0 NPUMEHEHUS
['panu1lbl TPUMEHUMOCTH
KJ1laccnueckor MexaHuku. [loctynarel bubnmoreka [JOK
36 .
ClieLUaJIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTHU
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3aMeqeHne BpeMEHH U COKpaIlleHUE bubmmorexa LOK
P P https://m.edsoo.ru/ff0cfa42
JUIAHBI
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON
38 yacTULbl. CBSI3b Macchl C DHEPTUEN U Bubmorexa ITOK
' P https://m.edsoo.ru/ff0cfc68
HMMITYJIbCOM. DHEPruUs MOKOs
KonTponbhas pabota «OnTHKa.
39 OcCHOBBI crielIMAIBHON TEOPUU bubmmorexa [JOK
H P https://m.edsoo.ru/ff0ct610
OTHOCUTEIIbHOCTH
40 ®otounsl. opmyna [1nanka. DHeprus bu6nuoreka [IOK
Y MMITYJIbC ()OTOHA https://m.edsoo.ru/ff0cfel 6
41 OTKpBITHE U UCCIIEIOBAHUE bubmmoreka [IOK
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dotorddexra. OnbiTer A. T

https://m.edsoo.ru/ff0cffc4

CroneTtoBa
3akonbl porodddekra. YpaBHEHHE
. . bubmuoreka [JOK
42 OiHIuTeHa A5 porospdexra.
https://m.edsoo.ru/ff0d015¢
«KpacHas rpanunay porodrddexra
JaBnenue cBera. Onbithl I1. H.
43 Jlebenera. XuMHUECKOE ICHCTBUE bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d04a6
CBETa
TexHuyeckue ycTpoucTBa u
44 MPaKTUYECKOE TPUMEHEHHE:!
(b oTORIEMEHT, POTONATUHK,
COJIHEYHAs1 OaTapesi, CBETOINO
45 Pemenue 3amad no reme « 1€MEHTHI bubmuoreka [IOK
KBAHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnbITEI
bu6mmoreka [IOK
46 Pezepdopaa mo paccesHuo a-4acTuil.
https://m.edsoo.ru/ff0d091a
[TnaneTapHas MoJiesIb aToMa
bubnuoteka [JOK
47 IToctynartel bopa 1
https://m.edsoo.ru/ff0dOafa
Wzny4yenue u noriomeHue GOToHOB
48 [P [IEPEX0Jie aTOMa C OJTHOTO YPOBHS buGnnorexa [IOK
. yp https://m.edsoo.ru/ff0dOafa
SHEPTruM Ha apyroil. Busl criekTpoB
BonnoBbie cBoMcTBa YacTuil. BoJHbBI
49 ne bpoitna. Kopnyckynspho- bubnuoreka [JOK
BOJIHOBOM yanu3Mm. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYCHHE
OTKpBITHE paTnOaKTUBHOCTU. OTBITHI
bu6mmoreka [JOK
50 Pezepdopaa mo onpeneneHuto cocraBa

PAaAOAKTHUBHOI'O U3JIYUYCHUSA

https://m.edsoo.ru/ff0d0fd2
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51

CaoiicTBa anb(a-, 6era-, ramma-
u3nydeHus. Bnusaue
PaMOAKTUBHOCTH Ha KUBBIC
OpTraHU3MBbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacna.
DNEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnajn. I'aMma-u3inyyeHue

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

53

DHeprus CBS3U HYKJIOHOB B sifIpe.
Snepnbie peakuuu. SnepHbIin
peakrtop. [Ipo6iieMbl, IEPCTIEKTUBHI,
9KOJIOTUYECKUE ACTICKTHI AIEPHOM
SHEPreTHKHU

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

54

DOneMeHTapHbIe YacTUIlbl. OTKpBITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS 1

PErucCTpanu 3JICMCHTAPHBIX YaCTHLI.

Kpyrasiit cton «@yHaaMeHTalIbHbIE
B3auMoAeucTBU. ENUHCTBO
(bu3NYECKON KapTUHBI MUPA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTarsl pa3BUTHS ACTPOHOMHH.
[TpuknagHOEe U MUPOBO33PEHYECKOE
3HaYEHHE acTPOHOMHHU. Buj
3B&3nHor0 Heba. Co3Besaus, ApKue
3BE3/IBI, IUTAHETHI, X BHIUMOE
JABIDKCHUC. ConHeyHas cucTeMa

56

Comnurte. CorHeyHast akTUBHOCTb.
Wcrounuk sHeprun CosiHIA U 3BE3]

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TTIaBHOMN
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II0CJIEI0BATENbHOCTH. BHYTpeHHEE
crpoeHue 38E31. COBpeMEHHBIE
IIPEJICTaBIECHUS O IPOUCXOKIECHUH U
sBosironMy ConHLa U 3B€311

58

Muneunsiii [Iyte — Hama ["anaktuka.
ITonoxxenne u neuxenue ConHua B
lNamaktuke. ['amaktuku. YE€pHbie
JBIPBI B SIAPAX TAIAKTHK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe uznydeHue.
MerarajiakTuka

60

Hepetiennbie npo6sieMbl aCTPOHOMUH

61

Kontponbnas pabota «51€eMEHTHI
ACTPOHOMHH M aCTPODUIUKNY

62

O600maromuii ypok. Pois ¢pusnku u
aACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJOTHYECKOM, COITUAITLHON 1
ATUYECKOH cdepax AesTeIbHOCTH
YyeJIoBEKA

63

O6o6maromuit ypok. Poib u Mecto
(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HaYyYHOU KapTHHE MUPA

64

O6o06uaromuii ypok. Posib
¢uznueckoit Teopun B HGOpMUPOBAHUN
IpeJCcTaBIeHU 0 (PU3NIECKOM
KapTUHE MHpa

65

Ob6o06mutaromuii ypok. Mecto
(bu3NIeCcKOil KapTHHBI MUpa B 00IIEM




psIly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJICTABICHUN O IIPUPOLE

PesepBHblil ypok. MaruutHoe mnoie.

66
DNEKTpOMarHuTHasl MHAYKIHS

PesepBubiit ypok. OnTuka. OCHOBBI
67 CIELMATILHOW TEOpUH
OTHOCHUTEJIbHOCTHU

Pezepuslii ypok. KBanroBas ¢usmka.
68 DeMeHTbl aCTPOHOMUU U
acTpo(hu3MKU

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpamMMbl CpelHero 001ero 00pa3zoBaHus

10.1

JleMoHCcTpUpOBaTh Ha TNpUMEpax poidb U MecTo (U3HKU B
(OpMHPOBAHUN COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHMKH M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTU

JIIonen

10.2

Y4YuTHIBaTh TPAHUIIBI IPUMEHEHHUS M3YUYEHHBIX (U3UYECKUX MOJEIICH:
MaTepuajgbHas TOYKa, MHEpLHUaibHas cUCTEMa OTCcuéra, aOCOIIOTHO
TBEPOE TEJO, UICANBHBIN I'a3; MOAEIN CTPOEHUS Ia30B, )KUIKOCTEH U
TBEPABIX TeJ, TOUYEYHBIA JJIEKTPUUYECKUH 3apsii — IpU pElICHUU

(bu3nUecKux 3a1a4

10.3

Pacno3naBath (pusudeckue siBiaeHus (Mpolecchl) U OOBIACHITh UX HA
OCHOBE 3aKOHOB MEXAaHHMKH, MOJEKYJISIPHO-KHHETUYECKOH TEeOopHH
CTPOCHMS BELIeCTBA W  DJIEKTPOJUHAMHMKH: paBHOMEpHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE NBH)KEHHE, CBOOOJHOE IMaJeHue
TN, JBWKCHHE M0 OKPY)XHOCTH, WHEPIHs, B3aUMOJCHCTBHE TEI;
mubdysusi, OpOyHOBCKOE IBIIKEHUE, CTPOCHHE IKUAKOCTEH U
TBEPABIX TeN, M3MeHeHHe oObéMa Tel TpU  HarpeBaHUU
(oxJlax/1IeHnu), TEIMJIOBOE paBHOBECHE, HCHApEHUe, KOHJACHCAIus,
IJIaBJ€HUE, KpUCTaJUIM3alus, KUIIEHHWEe, BJIAXKHOCTh BO3/yXa,
NOBBIIICHNE JIABJICHHS T'a3a MIPU €ro HarpeBaHUH B 3aKPBITOM COCY/IE,
CBA3b MEXKJIy IlapaMeTpaMu COCTOSHHMS Tra3a B H30IpoIleccax;

QJICKTpU3anus TCJ, B3aNMOJICHCTBHE 3apAa10B

10.4

OmnuceiBaTh MEXAaHMYECKOE JBWKEHHME, HCHONb3ys (U3NYECcKHe
BEJIMYMHBI: KOOPJAWHATA, IIyTh, IIEPEMEILECHHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CWia, MMIIYJIbC Tella, KUHETUYECKas JHEprusd,
MOTEHLMANbHAsT JHEpPrusi, MeXaHudeckass paboTa, MexaHHYecKas
MOIITHOCTh; TIPY ONKCAHUU MPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICI
UCIOJb3YEMBIX BEIMYMH, HUX OOO3HAYEHHS M €IUHMIbI, HAXOJUTh
(opMyJIBI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETUYUHY C JAPYTHMHU

BCIIMYHMHaAMH

10.5

OnuceIBaTh HN3YYCHHBIC TCIIJIOBBIC CBOMCTBA T€I H TCILUIOBBIC

ABJICHUSA, HCIIOJIb3YS (1)I/ISI/I‘I€CKI/IG BCJIMYMHBI. JaBJICHHC TIasa,




TEMIIEpaTypa, CpeldHsAs KUHETHYeCKass DHEpPrus XaoTUYECKOro
JIBW)KCHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHas CKOPOCTh MOJEKYJI,
KOJIMYECTBO  TEIUJIOThI, BHYTPEHHssI dHeprus, pabora rasa,
KO3 (UIUEHT TMOJIe3HOr0 JEHCTBHs TEMJIOBOIO JBUIaTelsl; IpH
OIIMCAaHUU IIPaBUJIBHO TPaKTOBaTh buznyeckuit CMBICJ
UCMOJb3yEeMbIX BEIMYMH, UX OOO3HAYEHMS U EIUHUIIBI, HAXOJIUTh
(hopMyJIbl, CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMHU

BCIMYMHaAM

10.6

OnuceiBaTh H3y4EHHbIE JIEKTPUUYECKHE CBOMCTBAa BelleCTBa U
JNEKTpUYECKUE  sABJIEHUS  (MIPOLIECCHI), HCMONB3Yys  (U3HUECKUe
BEJIMYMHBL:  DJIEKTPUYECKUI  3apsal,  JJIEKTPUYECKOE  IIOJIE,
HanpsOKEHHOCTh  1OJIA, IOTEHIMAl, Pa3HOCTh IOTEHLUANOB; IpH
OTMCaHWU TPABUIBHO TPAKTOBATh (PU3MUECKUIH CMBICT HCIIOJIB3YEMbIX
BEIMYMH, HUX O00O3HaueHWs M E€JUHULBL, YKa3blBaTh (POPMyJIBL,
CBSI3BIBAIOINME  JIAHHYIO  (U3UYECKYI0 BEIMYMHY C  JIPYTHMH

BCJINMYHMHaAMM

10.7

aHAM3UPOBaTh (PU3MYECKHE TPOLECCHl M SABICHHSA, HCIONb3YS
(u3nyecKkue 3aKOHBI ¥ MIPUHLIUIIBL: 3aKOH BCEMUPHOTO TAroteHus, I, 11
u III 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs MEXAHWYECKOW >HEPIruu,
3aKOH COXPaHEHUS UMITYJIbCA, IIPUHLHUI CYNEPIO3ZULUU CUJI, IPUHIUIT
PaBHOIIpaBUs WHEPUUAIBHBIX CHUCTEM  OTCYETA;  MOJIEKYJISIPHO-
KMHETUYECKYH0 TEOPUIO CTPOEHUS BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpeHEeW KHUHETHYECKON SHEPruu TEIUIOBOIO JBHUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TEeMIepaTypoil, MepBbIA 3aKOH TEPMOJAMHAMHKHU; 3aKOH
COXpaHEHHUs1 DJIEKTPUYECKOro 3apsaa, 3akoH KynoHa; npu 3ToMm
pasnuyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4ecKoe

BBIPAXKCHUC U YCJIOBUSA (F PpaHHUIIbI, O6HaCTI/I) IIPUMCHUMOCTHU

10.8

OOBACHATH OCHOBHbBIE MNPUHLMIBI JEHCTBUS MAaIlIMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCIOBUS UX 0€30macHoro

HCIIOJIb30BAaHMUS B IOBCEIHEBHOM JKHU3HU

10.9

BrimmonaaTs OKCHCPUMCHTHLI IO UCCIICAOBAaHUIO (bI/ISI/ILIeCKI/IX SIBJICHUH U
IPOIIECCOB C UCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; IpH
sToM (dopmynupoBaTh TMpobiemMy (3amady) U THUIOTE3y Y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  yCTaHOBKY U3  MPEIJIOKEHHOTO

000py10BaHusl, IPOBOJIUTH OMBIT U (HOPMYIHPOBATH BHIBOIBI

10.10

OC}’HIGCTBJ'ISITI) npsAMbI€ W KOCBCHHBIC HW3MCPCHUA (1)I/ISI/IT-IGCKI/IX
BCJIIMYUH; IIpU 2TOM BBI6I/IpaTB ONTUMAIIBHBIM CIIOCO0 HU3MCPCHUA U

HCITIOJIb30BaTh U3BCCTHHIC METObI OICHKN HOFpeHIHOCTeﬁ H3MepeHHI>'I

10.11

HccaenoBaTh 3aBHCHUMOCTHU MCXKIY (bHSI/I‘IeCKI/IMI/I BCIIMYMHAMHU C




UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH; MPU STOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCUPOBATH pPE3yJIbTAaThl IOJYYCHHON 3aBUCHUMOCTH
(U3MYECKUX BETUYHMH B BUAC TAaOMUI U TpadUKOB, eJIaTh BHIBOJBI 110

peE3yIbTaTaM HUCCICIO0BAHNA

10.12

CobmomaTh mpaBwia 0e€30MacHOro  Tpyda IpU  MPOBEAECHUU
UCCIICIOBAaHU B  paMKax Yy4eOHOro SKCIEpUMEHTa, y4deOHO-
HCCIIEIOBATENbCKOI M NPOEKTHOW JEATEIHHOCTH C HCIOJIb30BaHUEM

U3MEPUTENIFHBIX YCTPOUCTB M Ja00PATOPHOTO 000PYAOBAHHS

10.13

Pemate pacuérHpie 3amauu ¢ SBHO 3aJlaHHON (DU3MYECKOW MOJEIBIO,
UCTONB3Ysl (U3MYECKUE 3aKOHBI M TPUHIUIBI, HA OCHOBE aHaln3a
yCIIOBUSL  3a/a4ydl  BbIOMpaTh  (U3MUECKYI0 MOJENb, BBIICIATH
(u3nueckre BEMWYUHBI U (HOPMYIIBI, HEOOXOAMMBIE IS €€ pelIeHus,
IPOBOAUTH PACUYETHI M OIICHUBATh PEAIbHOCTH MOMYUYEHHOTO 3HAYCHUS

(bU3UIECKON BETUUHHBI

10.14

Pemrats Ka4C€CTBCHHLBIC 3aga4u: BBICTPanBaTh JIOTHYCCKH
HCIIPOTUBOPCYNBYHO IICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBLIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/IG SIBJICHU S

10.15

Hcnonp3oBaTe NpU  pelIeHMHM y4eOHBIX 3ajjad  COBPEMEHHBIE
UH(QOPMALMOHHBIE TEXHOJOTHH [UIi TIOWCKA, CTPYKTYpUPOBAHHUS,
UHTEpIPETalud U NpEeACTaBICHUs Y4eOHOW M Hay4YHO-TOIMYJISIpHON
nH(pOpMalMY, MOJYYEHHOW M3 pa3IUYHbIX MCTOYHUKOB; KPUTHUYECKU

AHAJIM3UPOBATH MMOJTYy4YaCMYHO I/IH(I)OpMaI_II/IIO

10.16

[IpuBoaNUTE HpUMEpHl BKJIAJa POCCUHCKMX U 3apyOekHbIX YUEHBIX-
(U3UKOB B pa3BUTHE HayKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEro

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOT Uil

10.17

Hcnonk30BaTh TEOpeTUYECKUE 3HAHUS MO (PU3MKE B IMOBCEAHEBHOMN
YKU3HH 1)1 o0ecrieueHus: 0€30IMacHOCTH MpU OOpallleHuH ¢ IpudopamMu
U TEXHWYCCKUMHU YCTPOWCTBAMH, JUJISI COXPAHCHUS 3JI0POBbI U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYCCKOT'O IMOBCACHHUS B oxpy;xa}omeﬁ cpeac

10.18

PaGotaTh B rpymnie ¢ BBIIOJIHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TpyHIbl, PpalUOHAIBHO  PACTIPEIENSThH
00s3aHHOCTM M IUIAHUPOBATh JEATEIBHOCTh B HECTaHJAPTHBIX
CUTyalUAX, AJEKBATHO OLICHUBATH BKJAJ KaXXIOro U3 YYaCTHUKOB

TPYNIBI B PEIICHHE pacCMaTPUBAEMON MTPOOIIEMBI

11 KITACC

Kon
NMpPOBePsAEMOro

IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOIA
o0pa3oBaTe/IbHON MPOrpaMMbl CpeHero 001ero 06pa3oBaHus




pe3yJabTarta

JleMoHCTpUpOBaTh Ha MpUMEpax poidb U MecTo (U3HKU B
(hOpMHpPOBAaHUN COBPEMEHHON HAyYHOW KapTHUHBI MHpA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TEXHOJIOTMH, B MMPAKTUYECKON AEATEIbHOCTU

JIOAEH, IEIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHHBI MUpa

11.2

Y4YuThIBaThH I'paHUIbI IPUMCHCHUA H3YUYCHHBIX (bI/ISI/I‘IeCKI/IX MOI[CJ'IGfIZ
TOYCUHBIN C-)JIGKTpI/ILICCKI/Iﬁ 3apsan, aAcpHasd MOACIIb aTOMa, HYKJIOHHAA

MOZCIIb aTOMHOT'O s1/ipa ITpU pCHICHUN (1)I/I3I/I‘-ICCKI/IX 3agad

11.3

PacnioznaBate (usnyeckue siBiIeHUS (TPOIECCHI) W OOBSACHATH MX Ha
OCHOBE 3aKOHOB  DJIEKTPOJAMHAMHKHA W  KBAaHTOBOW  (DM3HKH:
JIeKTpUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHOE JICUCTBUS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
JNIEKTPOMArHUTHAS WHAYKLHUSA, JCHCTBHE MArHUTHOTO TIOJIS Ha
MPOBOAHUK C TOKOM U JABIKYIIMHCA 3apsif, AJIEKTPOMAarHUTHbBIE
KOJeOaHWsT W BOJHBI, MPSAMOJIUHEHHOE pPACIPOCTPAHCHHE CBETA,
OTpaXeHHe,  IMpelomiieHue, uHTepdepeHuus, audpakuus U
MOJIApU3alusl CBETa, AMCIEPCHsl CBETa, (OTORNEKTPUUECKUN APeKT
(dporoaddext), cBeTOBOE AaBIEHUE, BO3HUKHOBEHHE JIMHEHYATOTO
CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas W  HCKYCCTBEHHas

pPaIMOAKTUBHOCTh

11.4

OnuceiBaTh  M3yYEHHBIE CBOWCTBA  BEHIECTBA  (DJIEKTPUYECKUE,
MarHuTHbIC, ONTUYECKUE, DTCKTPUUYECKYIO MPOBOJUMOCTh Pa3IHMYHBIX
Cpemn) W DJICKTPOMATHUTHBIE SBJIICHHUS (TPOIECCHI), HCIOIB3YS
(¢u3nuecKkue  BENWYHMHBL:  JJCKTPUYSCKUU  3apsia, CHila  TOKa,
JNEKTPUYECKOE  HAMNpsHKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth mnoteHmanos, DJC, paboTa TOka, MHIYKIHUS MarHUTHOTO
nonsi, cwia Awmmepa, cuna JlopeHIa, HHIYKTUBHOCTH KaTYIIKH,
OHEPIUsA SJICKTPHUYCCKOIO W MArHuTHOTIO HOJ'ICI\/’I, nepuoa M 4Yacrora
KoseOaHuil B KoieOaTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B IPOLIECCe
TapMOHHYECKUX AJIEKTPOMArHUTHBIX Kose0aHui, boxycHoe
PACCTOAHHUC M OIITHYCCKAad CuJia JIMH3bI; MPH ONHWCAaHHUU IIPABUIIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCHOJB3YEMBIX BEJIMYUH, HX
0003HaUeHHUS W EUHMIBI; YyKa3blBaThb (OPMYJIbI, CBSA3BIBAIOIINE

JAHHYIO (U3HUYECKYIO BETMUUHY C IPYTHMHU BeJIMUUHAMHU

11.5

OrnuceiBaTh U3y4YCHHbIE KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIOIb3YS
(bu3nyecKre BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA
BOJIHBI W YacTOTa CBETa, JHEPrusi U UMMNyIbc (POTOHA, MEpUOa
nojlypacrnajaa, OSHEprusi CBSI3M AaTOMHBIX SJEp; MpU  OMUCAHUHU

IIPpaBUJIbHO TPAKTOBATH (bH?)I/I‘IeCKI/Iﬁ CMBICJI UCTTIOJIB3YCMEIX BCJIMYMH,




UX 00O3HAYEHHS U CAWHUIIBI; YKAa3bIBATb q)OpMy.]'IBI, CBA3BIBAIOIINC
JaHHYIO (bHSI/I‘IGCKYIO BCIIMYUHY C APYTUMHU BCIIMYMHAMH, BBIYUCIIATH

3HayeHHe PU3NUYEeCKON BEITHMUMHBI

11.6

AHanu3upoBaTh (PU3UYECKHE TMPOLECChl M SBIEHUS, HWCIOIb3Ys
(¢bu3mveckue 3aKOHBI W NpUHOUINBL:  3akoH Owma, 3aKOHBI
MOCIIEZIOBATEILHOTO U MAPAJJICNIbHOTO COEAMHEHHUS TPOBOJIHUKOB,
3akoH Jlxoynst — JleHna, 3aKOH AJ€KTPOMAarHUTHOM WMHIYKIIMH, 3aKOH
NPSIMOJIMHEMHOTO PaCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHHS CBETA,
3aKOHBI ~ TPENOMJICHUS  CBETa, ypaBHEHUWE  DWHINTEHHa  Ams
dboroaddexra, 3aKOH COXpaHEHHS DHEPrUU, 3aKOH COXPAHCHHS
UMITyJIbCa, 3aKOH COXPAaHEHHsI SICKTPUYECKOTO 3apsiaa, 3aKoH
COXpaHEHHs ~ MaccoBOro  4ucia, mnoctyinarel  bopa, 3akoH
paIMOaKTUBHOIO paclaja; TMpuh HTOM pa3idudaTh CIOBECHYIO
(hopMyIMPOBKY 3aKOHA, €0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS

(rpaHu1pl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[CJ'IHTB HaIpaBJICHUEC BCKTOpPAa HWHAYKIUMHW MArduTHOI'O I10JIA

IIPOBOJHMKA C TOKOM, CHJIbl AMnepa u cuiibl JIopeHna

11.8

CTpOI/ITB 1 OIIKMChIBATH I/I306pa)KeHI/Ie, COo31aBa€MoO€C  IINIOCKHM

3€pKaJoOM, TOHKOW JIMH30M

11.9

BBIOTHATE SKCTIEPUMEHTBI 110 HCCIICIOBAHUIO (DPU3MUECKHUX SIBICHUN U
MIPOIIECCOB C MCIOIB30BAHNEM IPSIMBIX M KOCBEHHBIX M3MEPEHUH; pH
3ToM (GopMyIHpoBaTh mpobieMy (3aJady) M THUIIOTE3y Y4eOHOro
9KCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEAJIOKECHHOTO

000pyI0BaHUsl, MPOBOJIUTH ONBIT M (HOPMYITUPOBATH BBIBOJIBI

11.10

OcymiecTBisITh TpsIMbIE U KOCBEHHBIE M3MEPEHUS (PU3MUecKHux
BEJIMYMH; IPU ATOM BbIOMpATh ONTHUMAJIbHBIM CIIOCOO H3MEpEeHUs U

HCIIOJB30BaTh N3BCCTHHIC MCTO/bI OIICHKIN HOI‘pCHIHOCTGﬁ H3MepeHHI>'I

11.11

UccnenoBaTth 3aBUCUMOCTA (DU3UYECKUX BEIMYUH C UCIOJIb30BAaHUEM
NpSAIMBIX ~ M3MEPEHUH; TMpPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCUpoBaTh PE3yNbTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJE TAOIUI[ U TpadUKOB, JENIaTh BHIBOBI 110 PE3yJIbTaTaM

HCCJIICAJOBaHU

11.12

CoOmromateh mpaBmia 0Oe30mMacHOrO  TpyJda TpH  HPOBEICHHUH
WCCIEOBAaHUN B paMKax yd4eOHOro OJKCIEpUMEHTa, Y4eOHO-
UCCIICJIOBATEIICKOW M MPOCKTHOW NEATEIHHOCTH C HMCIIOJIb30BAaHHEM

U3MEPUTEIIbHBIX YCTPOICTB U J1a00paTOPHOI0o 000py0BaHUS

11.13

Pemate pacuérHple 3aauu ¢ SBHO 3aJlaHHON (DU3MYECKOW MOJIEIBIO,
UCTIONB3ys (U3MUECKUE 3aKOHBl M TPHUHIMIIBI, HAa OCHOBE aHaIHM3a

YCJIOBU  3aga4H BBI6I/IpaTI> (bl/ISI/I‘ICCKYIO MOJCJIb, BBIACIIATH




¢u3nyeckrue BETUUUHBI U (OPMYIIbI, HEOOXOJUMBIE IS €€ peleHMs,
MIPOBOAUTH Pacu€Thl U OLEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HAUEHUS

(hU3MYECKOI BEITMYNHBI

11.14

Pemars Ka4eCTBEHHBIE 3a7a4H: BBICTpanBaTh JIOTUYECKU
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYXACHUU C OMOPOM HA U3YYCHHbBIC

3aKOHBbI, 3dKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/IG SABJICHUA

11.15

Wcnonp3oBath mnpu  pelieHud  yd4eOHBIX 3aJad  COBPEMEHHbBIE
UHQOPMALIMOHHBIE TEXHOJOTMM [UIl TOUCKA, CTPYKTYpUpPOBAHMS,
UHTEpIIPETallud W TPEJCTABICHUS y4yeOHOW M Hay4HO-NOMYJISpHOU
uHpOpMAaLUY, TOXYYEHHOW W3 Pa3IMYHBIX MCTOYHUKOB; KPUTUYECKU

AQHAJIM3UPOBAThH MOTYYAEMYI0 HH(HOPMALIUIO

11.16

OOBSACHATh NMPUHLUIBI ACHCTBUS MAallUH, NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3lnyaTh YCIOBHS UX O€30MacCHOr0 HCIOJIb30BAaHUS B

MOBCEIHEBHOMN KU3HU

11.17

[IpuBoANTE TpUMEpHI BKJIaZa POCCHUHCKMX U 3apyOeXHbIX YUEHBIX-
(M3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOLIEr0

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT UM

11.18

Hcnonb3oBaTh TeopeTHdeckue 3HaHUS MO (U3MKE B TMOBCEAHEBHOMN
YKU3HH JJ1 o0ecriedeHus: 0€30MacHOCTH MpU OOpallieHnH ¢ IpudopamMu
U TEXHUYECKUMU YCTPOMCTBAMH, Ul COXPAaHEHUS 310pPOBbs U

cOOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEACHHS B OKPY KAIOIIECH cpesie

11.19

PaboTats B Ipynme ¢ BBINOJHEHUEM pA3IMYHBIX COLHUAIbHBIX POJIEH,
IUTAaHUpOBaTh ~ pabOTy  IpyHINbl,  PAalMOHAIBHO  paclpenensiTh
0053aHHOCTM U IUIAHMPOBATh JICATCIIBHOCTh B  HECTaHJApTHBIX
CUTyalUsAX, aJeKBAaTHO OLEHUBATh BKJIAJ KaXKIOr0 M3 Y4YaCTHUKOB

IPYIIBI B PEIICHHE pacCMaTPUBAEMOI MPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon
paznen
a

Kox nposBepsiemoro
3J1eMeHTa

HpOBepﬂeMI)Ie JIEMEHTBI COACPKAHUA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHW A

1.1

®usuka — Hayka o npupoxe. Hayunsie
METO/Ibl TO3HAHUS OKpYyXaruiero mupa. Poib
JKCIIEpUMEHTa W TEOpUM B  IpoLecce

MIO3HAHUS IPUPOIbL. DKCIIEPUMEHT B (pU3HKe

1.2

MonenupoBanue (HU3MYECKHX SBICHUN |
nporieccoB. Hayunsie rumoressl. duznueckue
3aKOHBI M TEOPHH. ['paHHIBI TPUMEHUMOCTH
buznuecKux 3aKOHOB. [MpunHIMT
cooTBeTcTBHs. Poimb M MecTo (u3MKH B
(GOpPMHPOBAHMU  COBPEMEHHOW  HaydHOMU
KapTHHBI MHUpAa, B MPaKTHIECKO

NESITENILHOCTH JIFOIEH

MEXAHHWKA

2.1

#H#HPari#KMHEMATHKA

2.1.1

MexaHu4ecKoe IBHXKEHHE. OTHOCUTEIIFHOCTD
MexaHndeckoro apmkeHus. CucreMa oTcUéTa.

Tpaexropus

[lepemenienue, CKOpPOCTh (CpedHsss CKOPOCTH,
MTHOBEHHAasi  CKOpPOCTb) U YCKOpEHHUE
MaTepuaibHOW TOYKH, UX MPOEKIHUHU Ha OCH
CUCTEMBI KOOpAMHAT. Cnoxenue

IIEPEMENICHUH U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE " PaBHOYCKOPEHHOE
MIPSAMOJIMHEMHOE JBHKECHUE. I'paduxu
3aBHCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOpPEHUS, IIyTH 51 nepeMeLIcHUs

MaTepI/IaJII)HOfI TOYKH OT BpCMCHHU

CB00OOHOE TIaficHHe. Y CKOpeHHEe CBOOOTHOTO




HaaCHUA

KpuBonuneiinoe nBuwxkeHue. PaBHOMepHOE
JNBWKEHWE  MaTepHaJIbHOW  TOYKM MO
OKPY>KHOCTH. YTJIOBasi CKOpPOCTb, JIMHEWHAs
CKOpOCTb. ITepuon u 4acToTa.

LIeHTpOCTpEMHTEIIFHOE YCKOPEHHE

TexHuuueckue YCTpOICTBA: CIIUJIOMETP,
ABUXKXCHUC CHaApAOOB, LCEIHBIC W PCMCHHBIC

nepeaayn

IIpakTrnueckue pabdoThlI. Hsmepenue
MI'HOBEHHO CKOPOCTH. HccnenoBanue
COOTHOILICHUS] MEXKIYy IyTSIMH, IIPOUIECHHBIMU
TEJIOM  3a  IOCIENOBAaTEIbHBIE  pPaBHBIC
IIPOMEXYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM
JBH)KEHUU C HAYAJIBbHOW CKOPOCTBIO, PaBHOW
HyJt0. M3yuenue ABMKEHMs IIapUKa B BSI3KOM
KHUIOKOCTH. HSy‘ICHI/Ie JABHMOKCHUSA TCJ1a,

OpOIIEHHOTO TOPU30HTAIHHO

2.2

#i#HPariH# JMUHAMUKA

22.1

[TpuHIMn OTHOCHUTEIIBHOCTH [Nanmmitest.
IlepBeii 3axkoH Herorona. HHuepruanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHnun cymneprno3uuuu

CHUJl

223

Bropoii 3akoH HproToHa 111 MaTepualbHOU
TOYKM B WHEPUUAIBHOM CHUCTEME OTCYETA
(MCO). Tpermit 3akoH HeloroHa ans

MaTCpHAJIbHBIX TOYCK

224

3aKOH BCEMUPHOTO TAroteHus. Cuia TSKECTH.

HepBa;[ KOCMHYCCKAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH I'yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus
CKOJIbKEHUSI M  cuja  TPEHUs  IOKOS.
Koadduuuent tpenus. Cuna conpoTHBICHUS

IMpU ABMXKCHUU TCJIA B ) KUAKOCTHU HJIM a3

2.2.7

HOCTYHaTeJIBHOC 1 BpalaTCJIbHOC IBUKCHUC

a0COJIIOTHO TBEPIOTO Teja

2.2.8

MOMEHT CHJIBl OTHOCHTEIBHO OCH BpalliCHH.




[I;meyo cuibl. YcnoBust paBHOBECUSI TBEPIOTO
teaa B UCO

229

TexHudeckue  yCTpOMCTBA:  IOMIIUITHUKY,

ABHMXKCHUC MCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTrueckue paboTel. M3yueHue ABMKEHUS
Opycka 10 HAKJIOHHOW TUIOCKOCTH TIOJ
JNEUCTBUEM HECKOJILKHX cwi. McciaenoBaHue
3aBUCHUMOCTU CHUJI ynpyr OCTH, BO3HHUKAIOIIIHX
B AehOpMHpPYEMOIl TIPYXHHE M PE3UHOBOM
oOpa3ie, OT BEIMYUHBI UX JAedopmaiuu.
HccenenoBanue ycioBui paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BPAIICHHUA

23

H##HPari##3AKOHDBI COXPAHEHWA B MEXAHUKE

I/IMHy.]'ILC MaTCpHaHBHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepuaibHbIX TOYeK. MMmynbc cunsl u
M3MEHEHUE UMITYJIbCA TeJla
3o 3akoH coxpaHenuss wummnyibca B HCO.
B PeakTuBHOE ABMKEHUE
2.3.3 Pabora cuibl
2.3.4 MOUIHOCTb CHJIBI
535 Kunernueckas 3Heprusi MaTepUAIbHON TOYKH.
B TeopeMa 0 KHHETUYECKON YHEPTUH
[TorenumansHas dHeprud. [loTeHnmanbHas
36 JHEPrus yIpyro e opMHUPOBaHHON
o npyxuHsl. lloTeHuumanbHas dHeprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIU
IloTeHnManbHbBIE M HEMOTEHUUAJIBHBIE CHJIBL.
Csi3pb  pabOTHl HEMOTEHIIMAIBHBIX CHJI C
2.3.7 W3MEHEHUEM MEXaHUYECKOU SHEPruu
CUCTEMBI Tel. 3aKoH COXpPaHEHUs
MEXaHHUYE€CKOW SHEPrUuun
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHUS
39 TexHUueckue yCTpPOWCTBA: IBUKEHUE PAKET,
- BOJOMET, KOIIep, IPYKUHHBIN TUCTOJIET
[Ipaktuyeckue paboThl. M3ydeHue cBs3M
5310 CKOpOCTE Tel TMpH HEYNpyroMm yaape.

Hccnenosanue CBA3HU pa6OTLI CHIJIbI C

M3MEHCHHEM MEXaHNYCCKOM OHCPI'UU TCJIa




MOJIEKYJIAAPHASA ®U3UKA U TEPMOJINHAMUMKA

3.1

###Par###OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPHH. bpoyHoBckoe
nsuwxenue. uddysus. Xapakrep ABMKEHUS U

B3aI/IMOI[eI\/JICTBI/ISI qacTul BEICCTBA

Mopenu CTpOE€HHMS Ta30B, XKUIAKOCTEH U
TBEPBIX TE U OOBSICHEHUE CBOMCTB BEIIECTBA

Ha OCHOBE ITHUX MOJeIei

Macca wMonekyn. KonuuecTBo BemiecTsa.

ITocrosiHHass ABOrajapo

TemmoBoe paBHOBecwe. Temmeparypa u €€

n3Mmepenue. [llkamna remneparyp lenbcus

Mopgens  HOeaIbHOrO  rasa. OcHoBHOE
ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKON

TCOpHUU UACAJILHOI'O I'a3a

AGcomnroTHas TemrepaTrypa Kak Mepa cpeaHen
KHMHETHYECKOW IHEPTUU TEIJIOBOTO JABUKEHUS

yactull raza. [llkana temneparyp KenbBuna

VpaBuenue Kianeiipona — Menjaeneesa.

3axon JlameToHA

I'azoBbIe 3aKk0HBI. M30mponeccsl B uacalbHOM
ra3e ¢ IOCTOSTHHBIM KOJMYECTBOM BELIECTBA!

n30TepMa, U30X0pa, n3obapa

3.1.9

Texnuueckue YCTPOWCTBA: TEPMOMETP,

O6apomeTp

3.1.10

[IpakTueckue pabotbl. M3mepeHue Maccel
BO3JyXa B KJlacCHOW koMHare. Mccienosanue
3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSTHUS

pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOIMHAMUMKN

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHHss
SHEPrusi TEPMOAUHAMHUYECKOW CHUCTEMBI U

CIOCOOBI €€ N3MEHEHUS

322

KonndecTBO TEemIoThl U pa60Ta. BHYTpeHHHH

OHCPIHd OAHOATOMHOI'O NACAJIBHOT'O Ira3a

323

Buael Temmonepegauu: TEIIONPOBOIHOCTb,

KOHBEKIIMS, u3nydeHue. TermnoéMKOCTh Tena.




VnenrHasd TEINIOEMKOCTL BellecTBa. Pacuér

KOJMYCCTBA TCIJIOTHI IPH TCILIONCPCAAIC

324

IlepBbiit 3aK0H TepMOAUHAMUKH. [Ipumenenue
IIEPBOTO 3aKOHa TEPMOJMHAMHUKHU K
u3omnpoueccaM. I'paduueckass UHTepIpeTaLHs

paboTHI Taza

3.2.5

TemoBble mamuHbl. [IpuHIUIBL  OEWCTBUA
TeruIoBbIX MamwmH. [IpeoOpazoBanus >HEpruu
B  TemwioBbix MammHax. KoaddunmeHnt
nosnesHoro  nerictBus  (mamee  —  KIIJI)

temioBor mamuHbl. [uki Kapro u ero KII1/{

3.2.6

Bropoii 3aKOH TEPMOJAUHAMUKHU.
HeoOpatumocTs  mporeccoB B MPUPOJE.
TemuoBele JBUTATEIH. DKOJIOTHYECKHE

IPO0JIEMBI TEIII0IHEPTETUKU

3.2.7

TexHuuueckue YCTpOMCTBA: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOI

XOJOOWUJIbHUK, KOHAUIIUMOHEP

3.2.8

[Tpaktuyeckue padboTsl. Vi3MepeHue ynenbHOM

TEIUIOEMKOCTH

33

#i#HPari## AT PETATHBIE COCTOSAHN A BEILECBA. ®A30BbBIE

ITEPEXO/JIbI
[TapooOpazoBanue u KoHAeHcanus. icaperue
331 u KHIICHHE. VnenbHas TEIIoTa
o napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPBI
KHUITCHHS OT JTaBJICHUS
130 AOcCoNIOTHasT M OTHOCHTENbHAS BIIAXKHOCTD
o Bo3ayxa. HacellieHHsli nap
Teépmoe  Teno. Kpucrannnueckue 51
133 amopdHbie Tenma. AHH3ZOTPONHS  CBONCTB
o KpHUCTAJLIOB. Kunkue KPHCTaJLIbI.
CoBpeMEHHbIE MaTEpHUAJIbI
33.4 [InaBnenne u Kpuctamuzauusd. Y AenbHas
o TeruioTa miasiaeHus. CyonumManus
335 YpaBHeHHE TEII0BOro OajaHca
3.3.6 TexHuueckue yCTpPOWCTBA: TUTPOMETP U

IICUXPOMCETDP, KaJIOpUMCETDP, TCXHOJIOTHH

ITOJIYYCHUSI COBPEMCHHLIX MATCPHAJIOB, B TOM




YHCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOT'NH

[IpakTnyeckue paboTHI. N3mepenue
337 BJIQ)KHOCTH BO3]lyXa
4 OJIEKTPOAMTHAMUKA
#i##HParii##IJIEKTPOCTATUKA
Onektpuzanys Tea. DneKTpudeckuit 3apsi. sa
1 BUJIA DJIEKTPUUECKUX 3aPsLIOB
ITpoBoHMKY, TUAJIEKTPUKU u
12 I10JIYTIPOBOJIHUKHU
4.1.3 3aK0H COXpaHEHUsI AIEKTPUIECKOTO 3apsiaa
4.1.4 Bzaumogeiicteue 3apsinoB. 3akoH Kynona
DJeKTpUyecKkoe  MoJIe. Hanpsoxkéanoctsb
IIEKTPUYECKOTO OJIS. [TpuHIMI
12 cynepno3uuuu.  JIMHMKM ~— HaOpPsHKEHHOCTH
AJIEKTPUYECKOT0 OIS
PaGota cunm  251€KTPOCTATUYECKOrO  MOJIS.
4.1 +1.0 [ToreHuman. Pa3HOCTh NOTEHIIMAIIOB
[IpoBOAHMKN M IUAJIEKTPUKU B IMOCTOSTHHOM
4.1.7 aleKTpuueckoM  moje.  Jludnexkrpuueckas
IIPOHUIIAEMOCTh
ONEKTPOEMKOCTb. Kongencarop.
4.1.8 DNeKTpOEMKOCTh IUIOCKOTO  KOHJEHCATOpa.
OHeprus 3apsHDKEHHOr0 KOHJIeHcaTopa
TexHuueckue  yCTPOMCTBA:  3JIEKTPOCKOIL,
AIIEKTPOMETP, AJIEKTPOCTATUYECKasl 3alluTa,
19 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IPUHTED
[IpakTrueckue paboThI. Hsmepenue
4110 ANIEKTPOEMKOCTH KOHEHCATOpa
4.2 ##HPar###IIOCTOSHHBIN DJIEKTPUYECKHI TOK. TOKU B

PA3JIMYHBIX CPEJIAX

YcaoBus CyHICCTBOBAHUA IIOCTOSAHHOTI'O

4.2.1 aNeKTpuUecKkoro Toka. Microunuku Toka. Cuia
ToKa. IloCcTOSIHHBII TOK
4.2.2 Hanpspkenue. 3akon Oma 1151 yyacTka ey
423 DNEeKTPUYECKOe CONPOTUBIIEHUE. Y AENbHOE
- COIIPOTHUBJICHHE BEILIECTBA
424 IlocnenmoBaTenpHOE, MapajieIbHOE,




CMCHIAHHOC COCANHCHUEC ITPOBOAHUKOB

4.2.5

Pabota anekTpuueckoro Toka. 3akoH Jxoyss

— Jlenna

4.2.6

MOUIHOCTB JIEKTPUUECKOTO TOKA

4.2.7

anekTpoaBwkymas cuna (ganee — DAC) u
BHYTpPEHHEE COTPOTUBIICHNE MCTOYHHKA TOKA.
3akon Oma st 1OoJAHOM  (3aMKHYTOM)

anekTpudeckoi nenu. Koporkoe 3aMbIkaHue

4.2.8

DJeKTpoHHAas MPOBOAUMOCTh TBEPABIX
METaJUIOB.  3aBUCUMOCTb  COMNPOTUBIICHUS
METaJIJIOB oT TEMIEPATypPHI.

CBepXIPOBOJIUMOCTh

429

OnexTpuyeckuii Tok B Bakyyme. CBolicTBa

OJICKTPOHHBIX IMYYKOB

4.2.10

[TomynipoBogauku. CoOCTBEHHAsI U TPUMECHAS
MIPOBOJIUMOCTh TOJIYITPOBOJIHUKOB. CBOHCTBA

p-n nepexoja. [lonynpoBogHUKOBbIE TPUOOPHI

4.2.11

DONEeKTpUYeCKUd  TOK B DIEKTPOJIMTAX.
DNEKTPOIUTHYECKAS JIUCCOLHALINSL.

DJEeKTpoIn3

4.2.12

DNEeKTpUIEeCKUi TOK B rasax.
CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
paspsia. Paznuubble TUIIBI CaMOCTOSITEIBHOTO

paspsiaa. Mouaus. [1nazma

4.2.13

Texnuueckue YCTPOWCTBA: aMIIepMeTp,
BOJIBTMETP,  PEOCTAaT, WMCTOYHHKH  TOKa,
JJIEKTPOHArPEBATEIIbHBIC npuOopHlI,
3JIEKTPOOCBETUTEIIbHBIE TIPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BAKyYMHBII of,
TEPMHUCTOPBI u ($hoTOpe3UCTOPHI,

l'IOJ'IyrIpOBOI[HI/IKOBHﬁ U0, raJIJbBaHHUKa

4.2.14

IIpakTruueckue paboThI. N3yuenue
CMEIIAHHOT'O COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtuBieHus. HaOmronenue

QJICKTPOJIM3a




11 KIIACC

K
oA Koanposepsiemoro
pasjaen IIpoBepsiemble 3JieMeHTHI COePKAHUSA
a 3j1eMeHTa
4 DJIEKTPOIIMHAMUKA
4.3 ###Par##HH#MAT'HUTHOE [1OJIE. DJIEKTPOMAT'HUTHA S MHAYKIUA

4.3.1

ITocTossHHBIE MAarHUTBHI. BSaHMOﬂCﬁCTBHe

IIOCTOSAHHBIX MAarHuTOB

43.2

MaruutHoe mone. BekTop MarHuTHOM
uHaykuuu.  [lpuHmun — cyneprnosunui.
JIuaum MarnuTHOM wuHAyKuuu. Kapruaa
JIMHUM ~ MAarHuTHOM  WHAYKIUHU  MOJIA

IIOCTOAHHBIX MAarHuTOB

433

MarnuTHOe 1O0Jie MPOBOAHMKA C TOKOM.
Kaptuna nuHMil 1osist JJIMHHOTO MPSAMOTO
MPOBOJHHKA W 3aMKHYTOIO KOJIbLIEBOTO
MPOBOJIHUKA, KATYHUIKU C TOKOM. OTBIT
Opcrena. BzanmoelicTBue TPOBOIHUKOB C

TOKOM

4.3.4

Cuia Amriepa, €€ MOJTyJIb M HalpaBJICHUE

4.3.5

Cuna JlopeHnua, e€ MOyJIb U HalpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUIBI B
OJTHOPOJIHOM MAarHuTHOM Tone. Paborta

cuibl JIopeHa

4.3.6

SIBJIEHNE SJIEKTPOMArHUTHOM MHIYKIIMU

4.3.7

[ToTOK BEKTOpa MarHUTHOW MHIYKLIHH

4.3.8

OJ1C nHayKiuu. 3aKOH 3JIEKTPOMArHUTHOM

nHaykimu Papanes

4.3.9

BuxpeBoe »anexrpuueckoe mose. OJC
WHAYKOMKW B TIIPOBOJHUKE, IBWIKYIIEMCH
MOCTYNATEeNIFHO B OAHOPOIHOM MarHUTHOM

110JIC

4.3.10

[IpaBuiio JIeHnma

4.3.11

NHayKTUBHOCTB. SIBI€HME CAaMOMHAYKLHWH.

D JIC caMOUHIYKIIMHU

4.3.12

3Hepr1/1;1 MArtuTHOIO TIIOJIA KaTylIKu C

TOKOM




4.3.13

QHGK’I’pOMaFHI/ITHOC I10JIC

4.3.14

TexHudyeckue  yYCTpOWCTBA:  MOCTOSHHBIC
MAarHUTHI, AJIEKTPOMATHUTHI,
ANIEKTPOBUraTENb, YCKOPUTENHN

OJICMCHTAPHBIX YaCTULl, MHAYKIIMOHHAA IICYb

4.3.15

[IpaxTrueckue paboTHI. N3yuenne
MAarHUTHOTO TIOJISI KATyIIKH C TOKOM.
WUccnenoBanue paeificTBUA  MOCTOSIHHOTO

Mar"ura Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUSA 3J'IeKTp0MaFHHTHOfI HHAYKOWN

KOJIEBAHMA 11 BOJIHBI

5.1

##Pari#MEX AHUYECKU

E 1 DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

KonebatenpHass  cuctema.  CBOOOHBIC
konebOanusi. ['apMoHMYecKkue KoyeOaHus.
[lepuon, uacrora, ammuiutyna u (¢asza

KoJIeOaHuil

[IpyxuHHBII MasTHUK. MaTtemaTudeckui

MasTHHK

YpaBHEHHE TapMOHHUYECKHX KOJICOAHMIA.
KunemaTtuueckoe u JTUHAMUYECKOE

OIMCAaHUE KOJIE0ATENbHOTO IBIKECHUS

[IpeBpatenue SHEPIUU npu
rapMOHUYECKHUX KOJICOAHHSX. CBs3b
aAMIUTUTY B KOJIeOaHUM HCXOJIHOU
BEITMYMHBI C aMIUTUTYJaMHU KoyieOaHHil e

CKOPOCTH U YCKOPEHUS

KoneOarenbubiii  koHTYp.  CBOOOAHBIE
JIEKTPOMAarHUTHbIE KOJIeOaHus B
uAeaTbHOM  KOJeOaTeNbHOM  KOHTYpE.
AHanorust MeXAy MEXaHWYECKUMHU U
3JIEKTPOMAarHUTHBIMU KOJICOAHUSIMM.

®opmyna Tomcona

3aKkoH COXpPaHCHUA SHEPTHUU B HACAIIBHOM

KoJIe0aTeIbHOM KOHTYPC

BBIHy>KI[eHHI)Ie MeXaHNUEeCKHE KOJIeOaHMs.

Pesonanc. Pesonancuas KpHUBasl.

BBIHy}KI[eHHI)Ie OJICKTPOMArduTHBLIC




KoJiIeOaHus.

ITepemennbiii  TOK.  CHHYyCOMJATbHBIN

IIEPEMEHHBIN TOK.

MomHocTh IIEPEMEHHOTO TOKA.
AMIUIUTYIHOE M JIEHCTBYIOIIEE 3HAYCHHE

CHJIbI TOKA W HAIPSXKCHUA

5.1.10

Tpancdopmarop. [IpouszBoacTBo, nepenaya
U NOTpeOJIEHUE 3NIEKTPUYECKON SHEPIUH.
OKOJIOTHYECKHE PUCKHU TPU IPOU3BOICTBE
JEKTPUYECKOU SHEPIUH. Kynberypa
HCIIOJIb30BaHUs NIEKTPOIHEPTUU B

NOBCEIHEBHON KU3HHU

5.1.11

Texuuueckue ycrpoicTBa: celicmorpad,
ANEKTPUUECKHIA 3BOHOK, JTMHUH

QJICKTpOINCpCaad

5.1.12

[Ipaktuyeckue pabotel. HccnenoBanue
3aBUCHUMOCTH MEpHoa MalbIX KoyieOaHHit
Ipy3a Ha HUTH OT JUIMHBI HUTH U MAacChbl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LeNu U3 IOCIEN0BATEIbHO COCIUHEHHBIX

KOHJIEHCATOPA, KaTYLIKH U pe3ucTopa

52

##HPari#MEX AHUYECKUE N OJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHndeckue BOJIHBI, YyCJI0BUA
pacnpoctpanenusi. Ilepuon.  CkopocTh
pacompocTpaHeHus W JUIMHA  BOJIHBL

Honepeque 1 IMMPOAOJbHBIC BOJHBI

522

###Par### ntepdepernus u nudpaxius

MCXaHNYCCKHUX BOJIH

523

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa.

BricoTta ToHa. TemOp 3ByKa

524

DJIEKTPOMarHuTHHIE  BOJIHBL. Y CIIOBHS
M3IIyYeHHUs]  BJIEKTPOMATrHUTHBIX  BOJIH.
B3anmvHuas opuentanus BexktopoB E, B u v

B SHGKTPOMaFHHTHOﬁ BOJIHC B BAKYYMC

5.25

CsoiicTBa QJICKTPOMArouTHBIX BOJIH:
OTpaXXCHUEC, MNPCIOMIICHUC, IOJApHU3alNd,

mubpakiusi, uHTepdeperus. CKOpoCcTh




QJICKTPOMATIHUTHBIX BOJIH

5.2.6

[IIxana AJIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHre 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIMIBI pafuOCBSI3M U TEJNEBUICHMUS.
Pannonokanus. DNEKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH CpeJibl

528

TexHuueckue yCTpOWCTBA: MY3bIKaJIbHBIC
MHCTPYMEHTBI, YJIBTPa3ByKOBas
JUAarHoCTKa B TEXHHUKE M MEIULHHE,
pamap,  paguMONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

53

###PariH##OII TUKA

5.3.1

[IpssMonMHEHOE pacnpoOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyd cBera

532

OTtpaxkeHue cBeTa. 3aKOHBI OTpPaKCHUS
cera. [loctpoeHre N300pKEHUI B TIOCKOM

3epKane

533

[Ipenomnenue cBeta. 3aKOHBI TPETOMIICHHS
CBETa. AOGCOTIOTHBIH MOoKa3aTellb

IPEIOMJICHUS

534

[Tonmoe BHYTpPEHHEE OTpaKEHHE.
IIpenenbHblil yros IMOJHOIO BHYTPEHHETO

OTpKEHUS

5.35

Hucnepcust  cBera. ClOXHBIM  cOCTaB

oenoro ceera. I[Bet

5.3.6

Cobuparoniyie ¥ pacceuBaOIINE IJUH3BI.
Tonkass nuH3a. DOKYCHOE paCCTOSHUE U
ONTHYECKass  CWjJa  TOHKOHM  JIMH3EL
[Toctpoenne n300pakeHU B COOMPAIOIINX
U pacceuBaronmx JuH3ax. Dopmyna
TOHKOM JHH3BI. YBEIMUCHHE, JaBacMoeC

JIAH301

5.3.7

[Ipenensl NpUMEHMMOCTH F€OMETPUYECKON

OIITUKH

53.8

WNurtepdepenus  cBera.  KorepeHTHbIE
HMCTOYHHUKH. YcaoBus HaOJIIOIEHUS

MAaKCUMYMOB n MHUHHUMYMOB B




UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(ba?;HI)IX KOI'CpCHTHLIX NCTOYHUKOB

Hudpakmust  cBera.  Judpaxkunonnas

peméTka. YcinoBue HAOMIONEHUS TIABHBIX

5.3.9 MaKCHMYyMOB pu naJIcHuu
MOHOXPOMAaTHYECKOTO CBeTa Ha
JTUGPAKIMOHHYIO PEIIETKY
5.3.10 [lossgspuzanus ceeta
Texnuueckue ycTpoiicTBa: OuYKH, JIyTa,
¢doroanmapar, NPOSKIUOHHBIA —ammapar,
5.3.11 MHKPOCKOII, TEJISCKOII, BOJIOKOHHAS
OIITHKA, TP paKIHOHHAS pemeérka,
TIOJIIPOU T
IIpakTuueckue paboTHI. N3zmepenue
5312 nokasarensi npenomienus. MccnenoBaHue

CBOMCTB  W300paXeHMH B  JIMH3AX.

Habmtogenue nucnepcuu cBeTa

RJIEMEHTbI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

6.1

I'panunpl IPUMEHUMOCTH  KJIACCHUYECKOM
MEXAHUKH. IToctynartet TEOpUHU
OTHOCHUTEJIbHOCTH: WHBAapUAHTHOCTb
MOAYJII CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHINTEHHA

6.2

OTHOCHUTENTHLHOCTD OJHOBPEMCHHOCTH.
3aMe,Z[IIeHI/IC BPpEMCHHU U  COKpalICHHUC

JUTHHBI

6.3

DHEprusi ¥ UMIYJIbC CBOOOTHON YaCTHIIbI

6.4

CBs3p Macchbl C HEPTHEH W HMMITYJIHCOM
CBOOOMHON YaCTUIBl. DHEPrusi MOKOS

CcBOOOTHON YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKHU

®otonbl. Popmyna [lnanka cBs3u YHEPTUN

7.1.1 ¢oroHa ¢ ero uactoTod. OHeprus u
UMITYJIbC (hOTOHA
7.1.2 OTtkpbiTHE U UccienoBanue poroaddexra.

OIMBITEI AT. CromeToBa. 3aKOHEI

dotorddekra




YpaBHeHue OHUHIITENHA s
dbotorddekra. «KpacHas TpaHuIa

dhoTorpdekra

7.1.4

JlaBnierne cBera. OnwiTel [1.H. JIebenena

7.1.5

XHUMHYECKOe HeﬁCTBHC CBCTa

Texauueckue ycTponcTBa: (HOTOIIIEMEHT,
dboTonaTuuK, COJIHCYHAS Oarapes,

CBETOIHO/I

7.2

CTPOEHHE ATOMA

7.2.1

Monpens atoma TomcoHa. OIbBITE
Pesepdopaa no uccienoBaHuio CTpOCHUS

aToMa. HJ'IaHeTapHaH MOJCJIb aTOMa

7.2.2

[Toctynatet bopa. N3nyuenue u
norjouieHrne (GOTOHOB TIPU  MEPEXoe
aToMa C OJHOIO YPOBHSI SHEpruM Ha
npyroi. Bunsl criektpoB. CieKTp ypoBHEM

JHEPrUH aTOMa BOJIOPOAA

7.2.3

BonHoBBEIE cBoMicTBa 4acThll. BOJHBI 1e
bpoiiss. KopmyckynsipHO-BOJIHOBO#
nyanu3M. Jludpakius 2IEKTpOHOB  Ha

KpHUCTaJLIax

7.2.4

CrioHTaHHOE U BBIHYXXICHHOC H3JIYUYCHHUC.

Y CTpOHCTBO M MPUHLIKI pabOTHI J1azepa

7.2.5

TexHuuecKkrue yCTpONCTBA: CIIEKTPAJIBbHBIN
aHaJin3 (CIEKTPOCKOII), Jia3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

IIpaktuyeckue  pabotel.  HaGmonenue

JINHEMYATOro CIEeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOAGHUS M pErucTpaluu

OJICMCHTAPHBIX YACTHUIL

7.3.2

OTKkpbITHE  PAIUOAKTHUBHOCTU.  OIBITHI
Pesepdopna mo ompeneneHuro cocraBa
pamuoakTUBHOrO  m3iydeHus. CBoMcTBa
anb(a-, 6eta-, raMMa-u3nydeHus. BriusHue

PaANOaKTUBHOCTH HaA JKUBBIC OPraHN3MbI

7.3.3

OTkppITHE  NPOTOHA W HEUTpOHA.

Hyxionnas mopnens siapa IeiizenOepra —




WBanenko. 3apsa sapa. MaccoBoe yucio

siapa. M30Tomnsl

7.3.4

Anbda-pacnan. DNEeKTPOHHBIN u
MTO3UTPOHHBIN OeTa-pacma. IMamma-
U3JIy4eHue. 3aKOH  paJiMOAKTUBHOTO

pacraga

7.3.5

DOHeprusi CBS3M  HYKJIOHOB B  sJIpe.

Snepubie cuibl. Jlehekt Macchl siipa

7.3.6

}Iz[epHHe pPCaKknuu. I[CJ'ICHI/IG N CHUHTC3

saep

7.3.7

S nepHsiit peakTop. TepMmosiiepHbIi
cure3. [IpobGrembl ¥  MEPCHEKTUBBI
SJIEPHOM  DHEPreTUKU.  DKOJIOTUYECKUE

ACIICKTHI H,Z[CpHOﬁ OHCPI'CTUKU

7.3.8

OneMeHTapHble  4YacTUlpl.  OTKpBITHE
IO3UuTpOHA. (DYHI[aMeHTaJIBHLIe

B3aUMOJICUCTBHU

7.3.9

TexHuueckue  yCTpOMCTBA:  JO3UMETP,
Kamepa BuibCcoHa, SJEpHBIA PEAKTOp,

aroMHas bomba

7.3.10

IIpaktuyeckue pabotel. HccnenoBanue
TPEKOB YaCTHUI] (mo TOTOBBIM

dororpadusim)

DJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bénnoro neba. Cospe3musi, sipKue

3Bé3£[BI, IIJTaHCTBI, X BUANMOC JTBMXKCHUC

8.2

Conneuynas cucrema. IlmaHeTsl 3eMHOI
T'pYIIIIbI. IImaneTeI-ruTaHTE u ux
CIIYTHUKH, KAPJIIMKOBBIC IIJIAHCTHI. Mainnie

testa COTHEYHON CUCTEMBI

8.3

Connue, dorochepa u  armocdepa.

ConHeuHast aKTUBHOCTD

8.4

Wcrounuk sHeprun CoJiHIIA U 3BE3NT

8.5

3BE311bI, HMX OCHOBHBIE XapaKTEPHUCTUKH:
Macca, CBETUMOCTh, PaJNyC, TeMIleparypa,
150'¢ B3aUMOCBSI3b. Huarpamma

«CHGK’I’paJ'IBHHﬁ Ki1aCcC — CBCTHMOCTB».

3BE3aBpI  IVIABHOW  IIOCIIEIOBATEILHOCTH.




3aBUCHMOCTh «Macca — CBETUMOCTB) JJIA

3BE37] TTIABHOM ITOCICA0BATECILHOCTH

8.6

###Par###BuyTpenHee cTpoeHue  3BE3L.
CoBpeMeHHbIE TIPE/ICTaBIICHHS 0
MPOUCXOKIeHUU U d3Bomoiuu ConHIa |

3BE3. DTanbl )KU3HA 3BE3]I

8.7

Mrneunsii  Ilyte — Hama [anakrtuka.
CrnupanbHas cTpykrypa  l'amaktuky,
pacmipeneneHue 3BE3N, Taza W IIBUIM.
Ilonoxenne wu nBuxeHune ConHma B
lanmaxtuke. Ilnockas wu  chepudeckas

IIOACHCTCMbI I'amakTuku

8.8

Tunel ramaktuk. PaguoranakTuku U

KBa3apbl. YEpHbIe ABIPHI B Apax rajlakTHK

8.9

Bcenennas.  Pacmupenue — BceneHHOM.
3akon XaOb6na. Paszberanue ragakTuK.
Bospact u paguyc Bcenennoil, teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bceenennoiy. PenukToBoe usiyyenue

8.10

MacmrabHass ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménnbsie npoGiemsbl

ACTPOHOMHH







