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PABOYAS ITPOTPAMMA
y4eOHoro npeamera «®@uzuka»
10-11 xknacc (0a30Bblii YpOBeHbD)



COAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrOo
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJMHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{[eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienne cKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes. IlepBbld  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cuil. Bropoil 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTHUs YIpYro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uKa 1 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysua. Xapaktep ABUKEHUS WU
B3aHUMOJECUCTBUS 4YacTULl BemecTBa. MoJenu CTpOEHHsI Ta3oB, JXKHAKOCTENM U
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactull rasza. [llkama
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXKMOJIEKYJIIIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
W30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
DHEPrusl  OAHOATOMHOTO  HIEANBHOrO  rasa. Buael  Temuonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3JyYEHHUE. Y IEIbHASI TEINIOEMKOCTh BELIECTBA.
KosruecTBO TEIIOTH NpH TEIUIONEpEaAye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIWHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TeruioBple  mamuHbl.  [IpUHOUNBL ~ JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnpiT Mo aauabaTHOMY paCHIMPEHHIO Bo3ayXxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anusi Teln. OJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onektpuueckoe mojne. Hanpsok€HHOCTh — 3iekTpuueckoro mojs.  [IpuHiun



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
HOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

M3mepenne 21eKTpOEMKOCTH KOHEHCATOPa.

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

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IoCTOsIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

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

DJIEKTPOABUKYILAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3aMmbikaHue.

OnexkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONMPOTHUBJIEHUSI METAIIOB OT Temrneparypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONeKTpuYecKnuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIHUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[lIocTosiHHBIE ~ MarHWTHl.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJICW. JIMHMM MarHUTHOM WHAYKUMH. KapTWHA JWMHWKA MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJAHUKA, KATYyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABWXKYILAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe »3ieKTpuyecKoe TmoJsie. DJIEKTPOJABIKYINAS CUla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb.  SIBIEGHHME CAaMOMHIYKUWHU. OJIEKTPOABMKYILAS CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY € TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepuon, vacrora, amrumryga u ($aza KoieOaHUU.
[IpyKHHHBIN MasTHUK. MaremMaTM4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHWYEeCKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMUSI.

[lepemennplii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHOM CcUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH TEPHOJAa MabIX KOJIeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ Macchl rpy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HNurtepdepenius u nudpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHol BonHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aus, 1udpakims,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

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

[TpuHIMIIBI paIUOCBS3U U TENIEBUICHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIATYAOW H
Y4aCTOTON KOJeOaHMIA.



UccnenoBanre  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHUE,
npesoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DoKycHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpBkI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojielib CBETOBOA.

HccnenoBanue CBONCTB N300pakeHUM B JTMH3aX.

Mopenu MuKpocKkorna, TeJIeCKomna.

Habmronenne natepdepeHnm cBera.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBbIO AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul



W3mepeHne nokasaress NpeoMIIeHUs CTEKIIA.
HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynatsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BAKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILTEHA.

OTHOCUTENBFHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTVHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPruUs
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpru (OTOHA C €70 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OTtkpoiThe u ucciegopanue porodPpdexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotorpdexra. YpaBuenue OuHmTeitHa s hoToddpdexra. «KpacHas rpanuiiay
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M TMPaKTHUUECKOE MpUMEHEHHue: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[InanerapHas mopens aroma. [loctynatel bopa. M3nyueHne u noriionmeHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEU SHEPrUu aToMa BOJIOPO/Ia.

BousiHOBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKynsipHO-BOJIHOBOM
Ty ali3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopna.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-H3ITy4YCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, rabopamophvie pabomol
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3MKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHIIA@ U 3BE3.
3BE3AbI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCISIOBATEILHOCTH. 3aBHCHMOCTbL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3 /.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPENEIICHUS TTOJ0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTHHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsieTCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: peuieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIUOHHAS II€Yb, pajap, PaJuONPUEMHHK, TEIEBU3O0DP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpeamera «Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAINIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI YUeOHOro npeamMera «Pu3nKa» T0TKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JECITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUHN
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKMX TyMaHUCTUYECKUX U
JIEMOKPAaTHUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHUE B3aUMOECHCTBOBATH C COLUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;



CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIC HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4)3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAsi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucyuiero pusndeckoi Hayke;

5)Tpy10BOIro BOCIIMTAHMS:

UHTEpPEC K Pa3IMYHBIM cdepaMm NnpodecCHoHANbHONU AESTEIBHOCTU, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKON, YMEHHE COBEpIIATh OCO3HAHHBINA BHIOOP
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6)3K0,10r149eCKOro BOCIIUTAHMS

c(hOpMUPOBAHHOCTh JIKOJIOTMYECKOM KYJIbTYpbl, OCO3HAHUE TJIO0ATBLHOIO
XapakTepa SKOJOTMYECKUX MpodIieM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUI B OKPY>KAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIeld YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1O (PU3UKE;

7)IeHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UIECKON HAYKH;

OCO3HAaHHUE IIEHHOCTU HAy4YHOU [EATEeIbHOCTH, TOTOBHOCTH B IMpPOILECCE
u3yuyeHus: (U3UKU  OCYIIECTBISATH  MPOEKTHYHD U HCCIEI0BATEIIbCKYIO
JeATEeIbHOCTh MHANBUIYaJILHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble Jiornyeckue JaeicTBuA:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCSATCIBbHOCTH, 3aJaBaTh IapaMETPpbl U KPUTEPHUU HX
JIOCTHKECHMUS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHajIu3a UMEIOITUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBaTh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIJICHUE NTPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

ba3oBble uccienoBarTebcKme 1eiiCTBUS:

BJIAJETh HAy4YHOW TEPMHUHOJOTHEH, KIIFOUEBBIMH MHOHATHUSMU M METOJAMH
(du3nuecKoil HayKu;

BJIa/IETh HaBbIKAaMHU y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOU AESITENbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY IOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHHS;

BJIAJCTh BHUJAMM JEATEIBHOCTH II0 IIOJYYEHUIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETAllY, MPeoO0pa3OBaHUIO M NPUMEHEHUIO B Pa3IMYHBIX Y4EeOHBIX
CUTYalMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI IJISl JI0Ka3aTelbCTBA
CBOMX YTBEP:)K/ICHUH, 33/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTUYECKH OIIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTb U (HOPMyIHpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUYEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

yMETh MEPEHOCUTh 3HaHUWA 10 (HU3MKE B MPAKTUYECKYIO 0OJaCTh
KU3HEIEATEeIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JAOIMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHUS MHPOpManuu (U3HMYECKOTO COAEPKaHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBIISATh IIOMCK, aHaJIW3,
CUCTEMAaTH3alUI0 U HWHTEPIPETAlNi0 MHPOPMAlMU pPa3IMYHBIX BUIOB U (opm
MPE/ICTaBIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHI B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a1a9 ¢ CcOOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,



TUTHCHBI, PECYpPCOCOCPEKEHHS, TMPABOBBIX M  ITHYCCKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COJCPXKAHHS B Pa3IMYHBIX (dopMaTax ¢
y4€TOM Ha3Ha4YCHUs WH(GOPMAIMH | IIEJICBON ayIUTOPHH, BRIOUPAsi ONTUMAIILHYIO
(dbopMy TpeICTaBICHHS U BU3yaTU3aIHH.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
JEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCBUIKA  KOH(MIWUKTHBIX CUTyallid MW  CMATYaTh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCHOJIb30BAHHEM
A3bIKOBBIX CPEJICTB;

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JCHCTBUU € y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh 1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaue€CTBO CBOEr0 BKJAJa WU KaXJOTO YYaCTHUKA KOMAaHJIbl B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiarath HOBBIE TIPOCKTHI, OILIEHUBAaTh UJEHW C TO3UIUU HOBU3HHBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.
PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYLIECTBJISTh MO3HABATENIbHYIO JESTENIbHOCTh B 00JACTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacIIMpATh paMKH YYEOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTESHUN;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIUIMU B 00JIacTH

(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBINA YPOBEHb.
CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJETh HABBIKAMM  IIO3HABATEIBHON  peQueKCMH Kak  OCO3HAHMS
COBEPIIAEMbIX JIEUCTBUA M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBaHUI;

UCITIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peleHus;

YyMETh OIICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

MPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX NpPU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

PUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX TNPU aHaJIU3€ pe3yJbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mpouecce DOCTMKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, MpeAnoIararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh AaJIalTUPOBAThCA K
HYMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMM, BKIIOUYAIOIIEH CTPEMJIEHUE K JOCTHIKEHHUIO LEIH U
yCIiexy, ONTUMM3M, WHUIIMATUBHOCTb, YMEHHUE JACHCTBOBATh MCXOJs U3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOUYAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIICHHMS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITh HHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koniry oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:



JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MecTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIIBHOCTH JIFOACH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEei:
MaTepHuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTcu€Ta, abCOIIOTHO TBEPIOE TEIIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUH 3apsij IPU PEIICHUH (PU3NYECKUX 3a/1aY;

pacrno3HaBaTh (pU3MUECKUE SIBJICHUS (TPOILECChl) U OOBIICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUHM CTPOCHHMS BEILIECTBA U
ANEKTPOAUHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBUKEHUE, CBOOOJHOE IMaJ€HUE TeJ, ABWKEHUE [0 OKPYKHOCTH, WHEpLUS,
B3aumMojieicTBre Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJBIX TeJN, U3MEHEHNE 00BbEMA Tell IPU HarpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, HCIIAPEHHUE, KOHICHCALMs, IUIABICHUE, KPUCTAILIM3ALMsA, KUIICHHUE,
BJI&KHOCTH BO3/lyXa, OBBIIICHUE TaBICHUS ra3a IIPU €r0 HarpeBaHUM B 3aKPBITOM
COCyZle, CBSI3b MEXAY IIApaMEeTpaMH COCTOSIHMS Tra3a B  HM30IPOLECCaX,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OINKCHIBATh MEXAHUYECKOE IBMKEHHE, UCIOJIb3Yys (DU3MUECKHUE BEITUYMHBI:
KOOpAMHATa, IIyTh, IMEPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIa,
VMMITYJIbC T€JIa, KUHETUYECKasl dHEPrus, MOTCHIHAIbHAS JHEPIUs, MEXaHW4YECKas
paboTa, MexXaHW4YecKass MOIIHOCTh; NpPH ONUCAHUU NPaBUIBHO TPaKTOBATh
(Gu3NYECKUN CMBICH HCIOJIb3YEMBbIX BEIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaXoAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYHUHY C JAPYTUMHU
BEJINYMHAMU;

ONMCBHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBJICHUS,
UCIONb3ysl (U3MYECKHE BEJIMYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKash DHEPIusl XaOTHYECKOr0 ABMIKEHUS MOJIEKYJ, CPEIHEKBaApaTUYHas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSs 3Heprus, padbora rasa,
KO3 (PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JBUTaTelsl; NpH ONUCAHUU
NpaBUIbHO TPaKTOBaTh (U3MYECKUH CMBICT HCHOJB3YEMbIX BEJIIMYUH, HX
00O3HAaYeHUsT W EAUHMIIBL, HaXOAUTh (OPMYJbl, CBA3BIBAIOLIME JIAHHYIO
(pU3MUECKYIO BEIMUUHY C JPYTUMH BEINYNHAM;

ONMUCBHIBATh U3yYEHHBIE MIEKTPUUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE TO0JIE, HANPSHKEHHOCTD IMOJIs1, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
OpU ONHCAHUM TMPABUWJIBHO TPAKTOBAaTh (DHU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, X OOO3HAUCHMs] U EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3UUECKYIO0 BETUUYUHY C IPYTUMH BETMUMHAMU;



aHaAJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBJICHMS, UCIONB3YS (PU3NUECKUE
3aKOHBI M NMPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXpPAHEHHs MEXaHWYECKOW DSHEPIUH, 3aKOH COXPAaHEHUS HUMITYJIbCa,
OPUHIUMI CYNEPIO3UIIMA CHJI, TPUHIUI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
OTCuéTa, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBSI3b CPEHEH KMHETHMUECKON PHEPTUU TEIUIOBOTO JIBHXKEHUS MOJIEKYII C
a0COJIFOTHOUN TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3idyaTh CIOBECHYIO
GOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHMUIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBbIC TMPUHIUIBI JCHCTBUS MAaIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA MX OE30MaCHOTO HCIOJB30BaHUS B
MOBCEIHEBHOM JKU3HU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
MPOIIECCOB C HUCIOJB30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopmynnpoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
(bopMyIUpOBATH BHIBO/IBI,

OCYIIECTBIISAThH NMPSMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, NPU
3TOM BBIOHMpaTh ONTHMAIBHBIM CIIOCOO M3MEPEHHS U HCIOIb30BaTh HW3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY,
buKcUpoBaTh Pe3yibTaThl MOJYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE Ta0nuIl ¥ TpaduKOB, AETaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJiro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEIOBAHUN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTEIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
o0opyIoBaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIOBUS 33/1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJTy4YE€HHOTO 3HaUCHUs (PU3MUECKOIN BEIININHBI;

pelaTh KaueCTBEHHBIC 3a7aUi: BHICTPAUBATh JJOTUYECKU HEMPOTHBOPEUHBYIO
LENOYKY PacCyX JCHUU C OMOpON Ha H3Y4YCHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3uYeCKHE IBIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
WHPOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUU



U TPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGPOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATh MOIy4aeMyI0 HH(POPMAIIHUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJCHUS B OKPYIKAIOILEH CpEAcE;

paboTaTh B TIpyHIE C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUTAHUPOBAaTh PabOTy TPyNNbl, pPalMOHAIBHO pACHpeneisTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJIEKBATHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00yHaOIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTHH, B IMPAKTUYECKON JEATENBHOCTH JIOJAEH, LEJOCTHOCTh M €IUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBl TPUMEHEHUS W3YYEHHBIX (PU3MYECKUX MOJENei:
TOYEYHBIN JEKTPUUECKUI 3apsii, Jy4Y CBETa, TOUEUHbII UCTOYHHUK CBETA, s/IepHas
MOJIeJb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sjipa IMpH PELIEeHUH (HU3MUECKUX
3a/1ay;

pacrno3HaBaTh (puU3MUECKHUE SIBJICHUS (TIPOIECChI) U OOBIICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (DPUBHMKH: DJIEKTPUUYECKAs. TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUWS, JEHCTBHE MArHUTHOTO IIOJISI Ha
OPOBOJAHUK C TOKOM U JBIXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJIE€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alUs CBETa, JHUCIEpPCUsi CBETa,
dbotoanexTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHENYaToro CHEKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas

PaguOaKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBA BEUIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YS (DU3UYECKUE BEITMYMHBIL:
ANEKTPUYECKUN 3apsii, CWJIA TOKA, DJICKTPUUYECKOE HaIPSKEHUE, BJIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJIEKTPOJIBIDKYIIAs CHia, paboTa TOKa,
MHOYKIWAST MarHuTHOrO MoJis, cuia Ammnepa, cuia JlopeHia, WHIYKTUBHOCTD



KATYIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEeH, MEepHoJ M YacToTa
KoieOaHuil B KoJeOaTeTbHOM KOHTYpE, 3apsAl W cuja ToKa B Ipolecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWUU, (OKYCHOE pACCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, MX OO0OO3HAUYeHHs U EAUHMIIBI, YKa3bIBaTh
GbopMyTIBI, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEJIMYMHAMU;

ONHUCHIBATh HW3YyYECHHBIC KBAHTOBBIC SIBJICHUS M IPOLECCHI, HCIIOIb3Ys
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJI MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONMUCAHWU TPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYMH, UX OO0O3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONIUE JIAHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaIu3UpoOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUe
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapajieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa g pororddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAHCHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOIO 4HUCia, moctyiaTtel bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3linyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIpAKEHHWE U YCIOBUS (TpaHHIlBI, 00JACTH)
MPUMEHHUMOCTH;

OTPENIENIATh HAMPABJICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl Amriepa u cuiibl JlopeHiia;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATDh HKCIEPUMEHTHI 0 MCCIECAOBAHUI0 (DU3NYECKUX SBJICHUU U
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIUpPOBATH BHIBO/IHI,

OCYILIECTBIISTh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH



pe3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpaduKoB, JenaTh BHIBOBI [0 pPE3yIbTaTaM UCCIEIOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax Y4eOHOTo SKCIEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESATENIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000pyIOBAHUS;

pemarb pacy€THblEe 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCHOJIB3YS (PU3MUECKHE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYHUHBI U (HOPMYIIHI,
HEOOXOUMbIE ISl €€ pEIlIeHUs, MPOBOAUTh PACUETHI U OLIEHUBATH PEAIBHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYKICHUN C ONOPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIIOJI30BaTh ~ MpPU  PEIIEHWH  Y4eOHBIX  3aJa4y  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEICTABJICHUS YYEOHOW W HAay4YHO-TIOMYJIAPHON MH(MOPMALIMH, IMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALUIO;

OOBSCHATh NPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBHS MX O€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTatb B TpyNNe C BBIIOJHEHUEM pPa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYNIbl, PALUMOHAIBHO pacOpenesnsiTh OOS3aHHOCTH U
IUIAaHUPOBATH JIESTENILHOCTh B HECTAHAAPTHBIX CUTYALMsIX, aJICKBATHO OLICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
JJIeKTPOHHbIE
Ne
/ Tema ypoka KoanugecTBoO uudgposbie
n/n
JacoB oOpa3oBaTe/ibHbIE
pecypchl
dum3pka - HaAyKa O IIpUPOIE.
1 Hayunsie Me”}FIO Bl ncI))3HI;HI1[/I;1 1 bubmorexa LHOK
Y g https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEero MUpa
Pore  u wmecto  ¢u3uku B
OPMHUPOBAaHUU COBPEMEHHOUI
2 i)apqﬂoi”l KapTHUHEI 151)1/1 a B 1 buGnnorexa LIOK
Y Up pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JESITEILHOCTHA
Jmoaen
Mexanuueckoe IBHKCHUE.
3 OTHOCUTENBHOCTh MEXAaHUYECKOTO 1 bubnuorexa [JOK
JIBIDKECHHUS. [Tepememienue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOpEHHUE
4 PaBHOMEpHOE IPSIMOJIMHEITHOE 1 bubnuorexa [IOK
JIBIOKCHHC https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE MpsSMOIMHEHHOE 1 bubnnoreka [HOK
JIBHOKCHUEC https://m.edsoo.ru/ff0c372e
6 CBoOogHOEe mTameHue. YCKOpeHUe 1 bubnuorexa [JOK
CBOOOIHOTO ITaJICHUA https://m.edsoo.ru/ff0c39cc
KpuBonnnueiinoe JIBUKCHUE.
7 JIBro>KeHuEe MaTepuaibHON TOYKH 110 1 bubmmorexa [JOK
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[TpunHIMT OTHOCHUTEIBHOCTH
8 T'anunes. MHepnuaibHblE CHCTEMBI 1 bubmmorexa [IOK
' pLE https://m.edsoo.ru/ff0c3be8
otcueta. [lepBbIii 3akoH HproToHa
Macca Tema. Cwuma. IIpuHnun
9 CYHEepIOo3UINU cuil. BTo 0171;) 3aIIl<OH 1 bubmmorexa [TOK
yHep B ) P . https://m.edsoo.ru/ffOc3be8
HeroToHa a5 MaTepuanbHON TOYKU
10 Tpernii 3akoH Hsrorona s 1 bubnnoreka [JOK
MaTepHalbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH  BCEMHUPHOTO  TATOTEHHS.
11 Cuna TOKECTU IlepBas 1 bubnnorexa [IOK
’ p https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec 1 bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el18
13 Cuna  tpenusa.  Kosddunument 1 bubnmuotexa [JOK



https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

TpeHus. Cuiia CONpPOTUBIEHUS IPU
JBIKEHUH Tela B JKUIAKOCTU WIH
rase

https://m.edsoo.ru/ff0c3f76

14

[TocTynarenbHoe W BpauaTeslbHOE
IBUKCHHE aOCONIIOTHO TBEPAOTO
tena. MoMeHT cuiibl. 1lnedo cuibl.
VYcnoBuss  paBHOBECHS — TBEPAOIO
Tena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

NMnynec  MarepuanbHOM  TOYKH,
CUCTEMBl MAaTEPUAIBHBIX  TOYEK.
Nmnynbe cunbl. 3aKOH COXpaHEHHUS
HMITyJIbCa. PeakTUBHOE IBUKEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

17

18

PaGota ¥  MOIIHOCTH  CHJIBIL
Kunernueckas JHeprus
MaTtepuaibHOW Touku. Teopema 00
W3MEHEHUN KMHETUYECKOW SHEepruu

ITorennuanpHast SHEPIHUs.
[loreHnuanpHass 3SHEPrus ymnpyro
nepopMupoBaHHON MPY>KHHBI.
[ToreHmanpHass  3HEprus  Tela
BOJIM3U OBEPXHOCTH 3eMIIU

[ToTenunanpHbIe u
HEMoTeHUuaabHble Ccuibl. CBs3b
paboThl HEMOTEHIUAIBHBIX CHII C
W3MEHECHUEM MEXaHUYECKOU
SHEPruu CHUCTEMbl Tell. 3aKoH
COXPaHEHUS MEXaHUYECKOU
JSHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas paborta
«MccnenoBanue  cBA3M  palbOTHI
CHJIBI ¢ U3MEHEHHEM MEXaHWIeCKOU
PHEPTMH  TeJda  Ha  TIpHUMEpe
pacTsHKeHUs PE3UHOBOTO KIyTay

20

21

22

Kontponbaast pabora 1o Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXaHUKEY

OcHoBHbIE ITOJIOYKEHUS
MOJIEKYJISIPHO-KHHETHYECKOU
Teopuu. bpOyHOBCKOE JBHKEHHE.

Hudbdysus

Xapakrep JBYKEHUS u
B3aMMOJIEICTBUS YaCTHUL BELIECTBA.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4b74

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc?2



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Monpenu CTpOEHUS rasos,
KUJIKOCTEN U TBEPIBIX TEIl

Macca  monekyn.  KomuuectBo

23 Bemtectra. [locTostHuas ABoraapo
TennoBoe paBHOBECHE.

24 Temneparypa u e€ wu3MepeHHUe.

[lIxana remnepatyp Llenbcus

o5 WUneanpusiii taz3 8 MKT. OcHoBHOE bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcontoTHas — TeMmmeparypa — Kak
Mepa  CpeaHed  KUHETHYeCKOU

26 3H§pmn ’ JIBUKEHHUSI ~ MOJIEKYJI. bubmmorexa LIOK

https://m.edsoo.ru/ffOc511e
YpaBHeHue MenneneeBa-
Knaneiipona

27 3akon JlanibToHa. ['a30BbIC 3aKOHBI
Touka Pocra. JlaGopaTopHas

08 pabora «HccnenoBanue
3aBUCHMOCTH MEX]y MapameTpaMu
COCTOSIHUS Pa3peKEHHOTO Ta3ay

29 N3onponeccel B nacanbHOM rase u bubnnorexa [HOK
ux rpaduyeckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BryTtpenHss SHeprus
TEPMOJAMHAMUYECKON CHCTEMBI U

30 CTIIOCOOBI el U3MCHCHUSI. bubmmoreka [JOK
KonmuyectBo Temiotrel u  pabora. https://m.edsoo0.ru/ff0c5952
BuyTtpennss SHEPTUs
0JIHOATOMHOT0 MJI€AJIbHOTO ra3a

bu6mmoreka [IOK

31 Bryet Tertonepeay https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BEIIECTBA.

39 Komuuectro TETIOTHI npu bu6mmoreka [IOK
TeIuIonepeaaye. AnabaTHbIN https://m.edsoo.ru/ff0c5c36
po1iecc

33 [TepBBIii 3aKOH TEPMOJMHAMUKUA H bubnuoteka [JOK
€ro MPUMEHEHHE K U30MpoLieccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs  mporieccoB B

34 MIPUPOJIE. Bropoit 3aKO0H bubmmorexa [JOK

https://m.edsoo0.ru/ff0c6230
TEPMOAMHAMUKHI

35 [punuun  nmevictBus  u  KILJ bu6mmorexa [IOK
TEIUIOBOW MaIIuHbI https://m.edsoo.ru/ff0c600a

36 uxa Kapuo u ero KIT/]



https://m.edsoo.ru/ff0c4fde
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DKOJ0ru4ecKue poOIeMBI

37
TETIOPHEPTETUKH
O6006maromui OK
38 «MOJII:K JII;J: Hast (u3mKa OCI?(I))BLI bubmmorexa LIOK
YIp ' https://m.eds00.ru/ff0c6938
TEPMOTUHAMUKI
Koutponbuas pabora 1o Tteme
39 «Monekymnsapaas ¢usuka. OCHOBBI bubmmorexa [JOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMHUKI
40 [TapooOpa3zoBaHne W KOHAEHCAIHS. bubmumoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcomoTHasT ¥ OTHOCHUTEJIbHAs
41 BJIAKHOCTh BO31yxa. HachlleHHbII bubmmorexa [IOK
VXA - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnuueckue u
amopdHbie  Tenma.  AHHU3OTPOMNUS
42 CBOI§<(};B KPUCTAJUIOB }Ki KHe bubmmorexa [JOK
P ' g https://m.edso0.ru/ffOc65f0
KPUCTAJUIBI. CoBpeMeHHbIe
MaTepuabl
[InaBneHne W  KpHUCTALTU3ALUA.
43 YaenebHas  TEIJIOTa  IUIABJICHHS bubmmorexa [JOK
s ' https://m.edsoo.ru/ffoc6708
CyO6numarus
bubmuorexa [JOK
44 0
¥patetiHe Tennosoro banarica https://m.edsoo.ru/ff0c6820
Dnektpusanus Ten. JNeKTPUIECKUun
45 3apsad. JBa BuAa 3IIEKTPUUYCCKHUX bubmotexa [JOK
PAA A P https://m.edsoo.ru/ff0c6bcc
3aps/ioB
[IpoBogHMKH,  OUDIEKTPUKUA U
46 IIOJIYIIPOBOIHUKH. 3aKoH bubnnoreka [JOK
COXpaHeHus JJIEKTPUYECKOTO https://m.edsoo.ru/ffOc6bcc
3apsaa
B3aumoneiictBue 3apsaoB. 3akoH
47 Kynona. TodeuHblil 31€KTpUYECKUM bubmmorexa [OK
Y ' P https://m.edsoo.ru/ffOc6ced
3apsn
Hamnpsk€HHOCTD  2IIEKTPUYECKOTO
48 nons. [lpuHnun  cynepno3uuuu bubnuotexa [JOK
JJEKTPUYECKUX  mojed.  JIuHum https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTU
PaGora cun s1meKTpocTaTHYECKOTrO
49 oJIs [Hotenunan Pasznocth bubmmorexa LIOK
’ At https://m.edsoo.ru/ff0c6f00
MTOTEHITUAJIOB
50 [IpoBOOHMKM ¥ JUAJNEKTPUKH B bubnuorexa [IOK
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https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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QJICKTPOCTATUUICCKOM TI0JIC.
I[I/IBHGKTPI/I‘ICCKaSI MPOHUIIACMOCTDb

https://m.edsoo.ru/ff0c7018

51

OnexTpoémkocTs. Konnencarop

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

52

53

54

55

56

57

58

59

60

DNEeKTPOEMKOCTh MJIOCKOTO
KOHJIEHCATOopA. OHeprus
3apsHKEHHOT0 KOHJIEHCaTopa

JlaGopaTopHas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHIMIT AEUCTBUS U PUMEHEHHUE
KOHJEHCATOPOB, KOMUPOBAILHOIO
amnrapara, CTPYHMHOIrO TIIpUHTEpA.
DJIeKTpocTaTUyYecKas 3aIImTa.
3a3zeMiieHre IEKTPOIPUOOPOB

DNEKTPUYECKUI TOK, YCIIOBHUS €ro
cymectBoBanus. [[OCTOSHHBIN TOK.
Cuia TOKa. Hanpspxenue.
Conporupnenue. 3akoH Oma s
y4acTKa [enu

[TocnengoBarenbHOE, MapauIeIbHOE,
CMEIlIaHHOE COeIMHEHUE
MPOBOJHUKOB. Touka Pocra:
naboparopnas paborta «U3ydyenue
CMEIIIaHHOTO COEJIMHEHUS
PE3UCTOPOBY

Pabota " MOIIIHOCTb
NMEKTPUYECKOTO  TOKA.  3aKOH
Jxoynsa-Jlenna

3aKoH Oma JUISE MOJIHOM
(3aMKHYTOM) 3JIEKTPUYECKOHN IIETH.
Kopotkoe 3aMbIkaHue.

Touka Pocta: nabopatopHas paborta
«3mepenne DJIC ncTOuHMKA TOKa
u ero BHYTPEHHETO
COTIPOTUBIICHUS»

OneKTpoHHas IIPOBOAMMOCTh
TBEPABIX METAJIOB. 3aBUCHUMOCTb
CONPOTHUBIIEHUS  METAUIOB  OT
TEMIIEPATypBhI.

CBepXIIpoBOIMMOCTh

DNEeKTpUYECKHI TOK B BaKyyMe.

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7018
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CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TonynpoBoaHUKH, UX COOCTBEHHAs

61 U TpUMEcCHas  MPOBOJAMMOCTb. 1 bubnnoreka [HOK
CaoiicTBa p—~n-nepexona. https://m.edsoo.ru/ffOc84ae
[TorynpoBOTHUKOBEIE IPUOOPHI
DJIEKTPUYECKUN TOK B pacTBOpax U

62 pacruiaBax 3JIEKTPOJIUTOB. 1 bubmuorexa [JOK
DJIEKTPOJIUTUYECKAS] JTUCCOLUAIIUA. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTpUYECKMH TOK B  rasax.

63 CamMoCTOSTeIbHBIN u 1 bubmuorexa [JOK
HECAMOCTOSITEIIbHbBIN paspsia. https://m.edsoo.ru/ff0c84ae
Monnus. [lnazma
DnexTpuyecKue puOOpHI u

64 YCTPOMCTBA M MX MPaKTUYECKOE 1 bubnuorexa [JOK
npuMmeHenue. IlpaBuia TeXHUKH https://m.edsoo.ru/ffOc86fc
0€301acHOCTH
O06o0marommii YPOK bubmuoreka [JOK

65 1
«INEKTPOIUHAMHKA) https://m.edsoo.ru/ff0c88be
KonrponsHast pabGora mo Teme

66 «Onekrpocratuka.  IlocTrostHHBIN 1 bubnuoreka [IOK
JJeKTpudYeckuid  Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CpEeaax»

PezepBHbIit ok. KonTposbHas
67 pa6011a o 1o ’ TeMe 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c8c56
"DnexTpoauHaMuka’

68 PesepBHblil  ypok. OOGoOmaromiuii 1 bubmmorexa [IOK

ypok no teMam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB TIIO 68

I[TPOT'PAMME
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11 KJIACC

Ne Tema ypoka Komriecrso 3?1::;::::3:“’
n/n 4acoB
o0pa3oBaTte/ibHbIE
pecypcsbl
[locTostHHBIE ~ MarHuTBl W HX
B3auMoJercTBre. MarauTHOE IIOJIE. 1 bubnunorexa LIOK
Bexktop MarHUTHOM  MHAYKUHWH. https://m.edsoo.ru/ff0c9778
JIuHUM MarHUTHOM WHIYKIIUU
MarHuTHOE TI0J€ MPOBOJHUKA C
TOKOM. OmnbIT Opcrena. 1 bubmmoreka [JOK
B3aumopeiictBue MPOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Touka Pocra: maboparopHas pabora
«/3yyeHne  MarHMTHOTO  TOJA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOM»
JleiicTBrie MarHUTHOTO TIOJIA Ha
MPOBOJHUK ¢ TOKOM. Cuna Ammepa.
Touka Pocra: maGoparopHas padora 1 bubnnorexa [JOK
«HccnenoBanne JEUCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy ¢
TOKOM»
JleiicTBie MarHUTHOTO TIOJIA Ha
JBIKYIIYIOCS 3apSHKEHHYIO 1 bubnnorexa [JOK
gactuiyy. Cwia Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna
DneKTpoMarHuTHas WHIYKIIHSL.
IToTox BEKTOpa MarHuTHOM
uaaykuud. DJC uaaykuun. 3akoH 1
3JIEKTPOMArHUTHON WHIYKIAH
®dapanes
Touka Pocta: nabopaTopnas paGora
«HccnenoBanue SIBJICHUSI 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff0cal50
AJIEKTPOMArHUTHON UHIYKITUNY
NHAyKTUBHOCTSD. SIBnenue
CaMOMHAYKIUH. O/C
CaMOI/IHIgKI_II/II/I. 3Hep1}31[/151 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ca600
MarHuTHOTO TOJS  KaTyIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe
TexHuueckue yCTpoWcTBAa M HX 1

IMPUMCHCHUC! IIOCTOSHHBIC



https://m.edsoo.ru/ff0c9778
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MAarHuThl, OJICKTPOMArHMuTHhI,
QJICKTPOABUTATCIIb, YCKOPUTCIIN
QJICMCHTApPHBIX qacCTull,
HHAYKIOMWOHHAA I1€Yb

Oo6o06miaromuii  ypok «MaruutHoe

bu6nmoreka [IOK

10 IOJIE. DJeKTpOMarHuTHas
p https://m.edsoo.ru/ffOcab82
WHITYKIIFSD
KontponpHas pabora 1o Teme
11 «MarnurtHoe mnoJje bubmorexa HOK
’ https://m.edsoo.ru/ff0cad58
DNEKTPOMArHUTHAS WHIYKIIHSD
CB00OOIHBIE MEXaHUYECKHUE
KoJe0aHus. I"apmonunueckue
12 KoJe0anus YpaBHeHUe bubnmorexa LHOK
’ p . https://m.edsoo.ru/ff0caf06
TApMOHHYECKHUX KoyIe0aHuii.
[IpeBpaienue sHepruu
JlaGopaTopHas pabora
«HUccnenoBanue 3aBUCUMOCTH
13 nepuoja MalblX KojeOaHui rpys3a
Ha HUTU OT JUIMHBI HUTH U MacCChl
rpy3a»
KonebartenbHbrit KOHTYD.
CB00OOIHBIE 3JICKTPOMArHUTHBIC
KoJe0aHus B HAIea]IbHOM
14 KOJIEOAaTEIHLHOM KOHTYPE bubnnorexa [IOK
ype- https://m.edso00.ru/ff0cb820
AHaNorus MeXIy MEXaHHYECKUMU
it AJIEKTPOMATrHUTHBIMH
KOJIEOaHUSIMU
dopmyna TomcoHa. 3aKkoH
15 COXpaHEHHUS DHEPIrUHd B HIIEAIHLHOM bubnnorexa [JOK
P p https://m.edsoo.ru/ffOcb9c4
KOJIeOaTeIbHOM KOHTYpE
[IpeacraBnenne o0  3aTyXaroMMX
KOJIeOaHUAX. BrinyxaeHHbIe
bubnmorexa LIOK
16 MeXaHUYECKHE KoeOanusl.
https://m.edsoo.ru/ffOcbb86
Pesonanc. BriHyX1cHHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHMs
IIepemeHHbII TOK.
CuHyconanbHbII IIEPEMEHHBIN
17 TOK. MOIITHOCTE ITIEPEMEHHOTO TOKA bubnnorexa [IOK
- viom p . ' https://m.edsoo.ru/ffOchd34
AMIUIMUTYAHOE U  JEUCTBYIOIIEE
3HAYEHHE CUJIbI TOKA M HAMPSHKEHUS
18 Tpancdopmarop.  IIpousBoxctso,

nepeaada n HOTpCGJ’IeHI/IC



https://m.edsoo.ru/ff0cab82
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JJIEKTPUYECKON SJHEPTUU

VYcTpolicTBO W MPAKTHYECKOE

19 MIPUMEHCHHE AIEKTPUIECKOTO bubnuoreka [JOK
3BOHKa, TE€HEPATOpa IEPEMEHHOTO https://m.edsoo.ru/ff0cc324
TOKa, JINTHUH 3JIEKTpoIiepesad
DKOJOrH4ecKHe PUCKHU npu
MIPOU3BOJICTBE AIIEKTPOIHEPTUH.
20 Kynberypa HCIIOJIH30BaHUS
3JIEKTPOSHEPTUH B IIOBCEIHEBHOMU
HKUZHU
MexaHuyeckue BOJHBI, YCIOBHS
acrpoCTpaHEHUSI. [lepuon.
21 IéKoppocn,p paCHpOCTpaHCHI/IfI) u bubmorexa LOK
https://m.edsoo.ru/ff0cca54
JuiiHa BOjHbL.  Ilomepeunele wu
IIPOJIOJIbHBIE BOJIHBI
99 3Byk. CkopocTh 3ByKa. I'pomMKOCTh bubmmoreka [JOK
3Byka. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DONEeKTPOMarHuTHbIE  BOJHBI, HX
23 cBoiictBa u ckopocth. Illkana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfeQ
ANEKTPOMArHUTHBIX BOJIH
[TpunHIUTIBL pannoCBsI3U "
24 TeneBuaeHusd. Pa3Butue cpencrts
cBA3u. Paguonokanus
o5 Kontponbnas pabora «Komebanus bubnnorexa [JOK
Y BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacIpoCTpaHEHue
26 CBeTa B  OJHOPOJHOW  cpene. bubmuorexa [IOK
Toueynslii uCTOYHUK cBera. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue CBeTa. 3aKOHBI
27 oTpaxkeHns cBera. llocTtpoenue bubmorexa LOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHUH B IIIOCKOM 3epKalie
[Ipenomnenne  ceera.  IlomHoe
08 BHYTpEHHEE OTpakeHHUE. bubmmnoreka HOK
[IpenenbubIi yroa ITOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHHUS
29 JlabopaTtopHas pabora «M3mepenue bubnmnoreka [JOK
TOKA3aTeIIs MPETOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunssl. [loctpoenue mzobpaskeHUi
. bubnunorexa LIOK
30 B auH3e. DopMyna TOHKOW JIMH3BI.

VBeauueHue TUH36I

https://m.edsoo.ru/ffOcddle
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Jlaboparopuast pabora

31 «Hccmenosanne CBOJICTB
M300paXEHUI B TUH3AX)
Hucnepcust  cBera. CroxHBIM
32 cocraB ©Oemoro  cmera. LIBer.
Jlaboparopuast pabora
«Habnronenne qucepcuu CBeTa»
33 Nurtepdepennus creta. Judpaxius bu6nmoreka [IOK
ceta. [ludpakiuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [lonepedHOCTh  CBETOBBIX  BOJIH. bubnmoreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTtuyeckue puOOphI u
35 YCTpOCTBA W YCIOBHS  HX
0€301MacHOTO MPUMEHEHHS
I'panutsr MPUMEHUMOCTH
36 KJIaCCUYECKOM MEXaHHKH. bubnuoreka [{OK
[TocTynatel crnenualbHOW TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBLHOCTH
OTHOCHUTEILHOCTD
37 OJIHOBPEMEHHOCTH 3amMmeiieHrue bubmorexa LIOK
p ' https://m.edsoo.ru/ffOcfa42
BPEMCHH U COKPAICHUE JITTHHBI
DHeprus u UMITYJIbC
38 pensTUBUCTCKOM 4actulbl. CBS3b bubnnorexa [JOK
MaccChbl C SHEPrUEM M HUMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKos
KonrponsHas abora «Omnruka.
39 OCHOI];BI cneul:lanLHoﬁ TEOPHUU bubmmorera OK
p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBLHOCTIY
40 ®DOTOHBI. dopmyna [Tnanka. bubmuoreka [IOK
DHeprusi U UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTkphITHE u HCCIIEOBaHNE BuG 110K
HOJIMOTEKA
41 orodbdekra. Ompitel  A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroieroBa
3axonbl (otodddexTa. YpaBHEHHE
42 QﬁHmTeI;II){a ;bfs){ (I)OTOI;(I)(I)CKTEL bubmmorexa LIOK
' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢portodrddexra
Hasnenne cBera. Omnbitel [1. H.
43 JlebeneBa. XUMHYECKOE [EUCTBHE bubmmorexa TIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
44 Texnuueckue YCTpOMCTBA u

IMPAKTUYCCKOC IPUMCHCHUC!
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¢boTo37eMEHT, ¢doronaTuuk,
CONTHEYHas OaTapesi, CBETOIUOT

Pemrenue 3a1a4 o TEeEMeE

but6mmoreka [IOK

45 «3neMeHThl KBAaHTOBOM ONTHKW» https://m.edso0.ru/ff0d0302
Mopens atoma TomcoHa. ONbBITEI

46 Pesepdopna mno paccesnuro o- bubnmoreka [JOK
yactull.  [lmanerapnas  mojuenb https://m.edsoo.ru/ff0d091a
aToMa

bubnunoreka LIOK

41 Hocryratst bopa https://m.edsoo.ru/ff0dOafa
N3nyuenue u MOTJIOUICHHE

48 (OTOHOB TMpH Tepexojie aromMa C bubnmoreka [JOK
OJIHOTO YPOBHS HEPTUM HA JPYTOM. https://m.edsoo.ru/ff0dOafa
Bune! cnektpos
BonHoBble  cBoiicTBa  YacTHIL.

Bomaaebl e bpoits.
49 KopnyckynspHo-BomHOBON bubmmorexa LIOK
https://m.edsoo.ru/ff0d0ca8
Ty aau3M. CnonTansoe u
BBIHY)KJICHHOE U3TTyUeHHE
OTtkpbiTHE PaOaKTUBHOCTH.

50 OnbIThHI Pesepdopna no bubnuorexa [JOK
OIIPEACIICHUIO cocTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOaKTUBHOTO U3TyUYEHUS
CpoiictBa anbda-, Oera-, ramMma-

51 U3ITyYeHUSI. Bnusunue
paAMOaKTUBHOCTH  HA  JKHUBBIC
OpraHU3MBbI
OTKkpbITHE TpPOTOHA M HEUTpOHA.

59 N3zotomsl. Anbda-pacna. bubmuoreka [IOK
ONEKTPOHHBIM YW TO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amma-u3nydeHue
DHeprusi CBS3W HYKJIOHOB B sijIpe.

SInepHBIE €aKIINH. S nepHEIN
53 pealfTop. Hp0p6JIeMr,1, nepcnerHBm, brbmmorexa LTOK
. https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHE ACTIEKThl SACPHOMU
SHEPTEeTUKU
DJIeMeHTapHbIe YaCTHUIIBI.
OTkpbITHE TO3UTPOHA. MeTobl
but6mmoreka [IOK
o4 HaONIOJIEHUsT M perucTpaluu

AJIEMEHTApHBIX 4YacTull. Kpyrisii
CTOJ «DyHIaMeHTaIbHbIE

https://m.edsoo.ru/ff0d0e38
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B3aHMOJCUCTBHA. Ennucrso
¢bu3nIecKoil KapTHHBI MUPa»

55

56

57

58

59

Bun 3Bé3gnoro Heba. Co3Be3maus,
sSpKue  3BE3/BI, IUIAHETHI, WX
BuguMoe aBrokeHue. CoJiHeyHas
cHCcTeMa

Conune. ConHeyHass aKTUBHOCTE.
Uctounuk sueprun CoiHia v 3BE3]1

3BE3HI, nx OCHOBHBIC
XapaKTepUCTUKHU. 3BE3bI TJIaBHOU
nocieoBareabHOCTH. BHyTpeHHee
ctpoernne 3BE31. CoBpeMEHHbIE
MIPEJICTABICHUSI O MPOUCXOXKICHUU
u sBostonuu CoJHIA U 3BE3]

Muneunsiii [1yTh - Hama ["anakTuka.
ITonoxxenne u npuxenue CosHLA B
lanaktuke. [amaktuku. YéEpHbie
JBIPBI B IAPAX FajJaKTUK

Bcenennas. Pa3Oeranme ranakTHK.
Teopus bonsmioro B3pbIBa.
PemukToBoe U3JIy4YEeHHE.
MeraranakTuka

60

Hepewennsie poOIEMBI
aCTPOHOMHHU

61

62

63

64

65

Kontponbaas paborta «DneMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

O6o6matomuit ypok. Ponb dusnku
U acCTPOHOMHUU B 3KOHOMMYECKOM,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKON cdepax AesITeIbHOCTH
YyeJIoBeKa

O6o6maromuii ypok. Ponb u mecto
(10737097 SIS aCTPOHOMHUU B
COBPEMEHHOM HAy4YHOM KapTUHE
Mupa

Oo6o0uaromuit YPOK. Ponp
¢buznyeckoi TEOpUn B
(GbopMHpOBaHUU TIPEACTaBIECHUI O
¢bu3nveckoil kapTUHE MUpa

O6oOmaromuit ~ ypok.  Mecto
¢u3MUecKOll KapTHHBI MHUpa B




o0miem pany COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUI O IPUPOJIE

Oo6oOmaromuit  ypok. MarautHoe

66 noJe. DJeKTpOMarHuTHas 1
WHTYKIUS
O6oOmaromuii  ypok.  OmnTuka.
67 OCHOBBI  CHEIUAIBHON  TEOPUU 1
OTHOCHUTEIIEHOCTH
O6o0maromuii ok. KsanToBas
68 (bI/BI/III(J:l. BH;CMCHZIE)I aACTPOHOMHUHU H 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB 11O 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




