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COAEPKXAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. ®uznka u MeTO/IbI HAYYHOT O TO3HAHUS

®uszuka — Hayka o npupoxae. HayuHble MeTOABI MO3HAHUS OKPYXKAKOLIErO
MHupa. PoJib 3KkcriepruMeHTa U TEOPUH B IPOLIECCE MMO3HAHUS IPUPOBI. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3HUECKUX SIBJICHUN U mpoiieccoB. HayuHble rUmoressl.
duznyeckre 3aKOHbl M T€OpUU. ['paHUIIBI MPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHOM HAyYHON KapTHHBI
MHpPA, B IPAKTUYECKOU AEATEIBHOCTH JIFOJIEH.

Llemoncmpayuu

AHanoroBele uW UU(PPOBbIE H3MEPUTETbHBIE TPUOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuxa

Mexanunyeckoe aBMXeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcu€ta. TpaekTopus.

ITepemenienre, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAasi CKOPOCTb) W
YCKOPEHHE MaTepUAIbHON TOUKH, UX MPOCKIUM HAa OCH CHUCTEMBI KOOpPJAMHAT.
CiioxeHue nepeMelieHn U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHEHHOE IBrKeHHE. I paduku
3aBUCUMOCTH  KOOPJWHAT, CKOPOCTH, YCKOPEHMS, MYTH U TEPEMEIICHUS
MaTepuaIbHONW TOUYKU OT BPEMEHH.

CBoOoaHoe majzeHue. Y CKopeHHe CBOOOHOTO MaACHUSI.

KpuposmmHeitHoe nBukeHue. J|BmkeHne MaTepraaibHOM TOYKHU MMOOKPYKHOCTH
C MOCTOSIHHOM 1O MOJYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JMHEUHAs CKOPOCTh.
ITepuon u wactora ooparmeHus. LleHTpocTpeMUTEILHOE YCKOPEHHE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: CHUIOMETP,
JNBH>KEHUE CHAPAIOB, LIEITHBIE U PEMEHHBIE MIEPEAAYU.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAINS KHHEMATUUECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpazoBanue IBUKEHUH C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBukeHUs Teaa, OPOILIEHHOrO MO YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHus cBOOOHOTO MaICHUS.

HanpaneHnne ckopocTu npu JBUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, rabopamopmvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABWKEHHUS C ILIEJIBIO OMPEICICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY NYTAMH, MPOWJECHHBIMU TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXKYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYAJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yyenune nBUXKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBrkeHus Tena, OpOIIeHHOTO TOPU30HTATIBHO.

Tema 2. Junamuxa

IIpuaiun  otHocutenbHOCTH  ['aymmies.  Ilepsbii  3axkoH  HprotoHa.
NuepumnanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunimun cynepno3uuuu cwi. Bropoii 3akon HeroToHa
JUIsl MaTepuanbHON TOUkH. Tpetuii 3akoH HeloTOHA AJ1s1 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectu. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbkeHUs, kadeHus ). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Kosddumuent tpenus.
Cuita conpoTUBIEHUS NPU IBU>)KECHUU TEJa B KUIAKOCTU WUIIU Ta3e.

[TocTynarensHOE U BpamiaTelbHOE ABMKEHUE aOCOTIOTHO TBEPAOTO TEa.

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpalleHus. Ilmeuo cumel. Ycnosus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TOJUIUITHUKH,
JIBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHepIUU.

CpaBHeHUE Macc B3aUMOJEHCTBYIOMINX TEI.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT e(OpMaIvu.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaICHUM.

CpaBHEHME CUJT TPEHUSI TTOKOS, KAUCHUS U CKOJIBXKCHMUS.

VYcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECH.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBmxeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.



NccnenoBanue 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HHUKAIOIIMX B MPYKUHE U
pe3uHOBOM o0pasile, OT ux aedopmariuu.

HccnenoBanue yciioBUK pPaBHOBECHS TBEPAOrO TENA, HUMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akonwl coxpanenusn 8 mexanHuke

NMnynbe MatepuanbHOW TOYKU (Tena), CUCTEMbl MaTEpPHUAIBHBIX TOUEK.
NMnynbe cunbl ¥ U3MEHEHHE HMITyJIbCa Tejla. 3aKOH COXPAaHEHUsS HMIYJbCca.
PeakTuBHOE nBUXKEHHE.

Pabora cuabl. MOIIIHOCTE CHJTBI.

Kunetnueckast sHeprusi MarepuaibHOW TOYKH. TeopemMa 00 H3MEHECHHUH
KMHETUYECKON SHEPTHUHU.

[ToTenuuanbpHas SHEPrusl. [loTenuuanbHas SHEPTHS yOpyro
nedopMupoBaHHOM NpyKUHBL. [loTeHIIMaNbHAS SHEPTHSI Tea BOJIM3U TOBEPXHOCTU
3eMIu.

[ToTeHnuanbHple W HEMOTCHIUAIBHBIC  CHJIBI. CBsi3p  paboTHI
HETMOTEHIIUAIbHBIX CHJI C U3MEHEHHEM MEXaHUYECKOM YHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHS] MEXaHUYECKOUN IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeaxTtuBHOE IBMXEHHE.

[Tepexon MOTEHIMAIPHOM SHEPTHUU B KHHETUYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuyenune abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX
HUTSAHBIX MaSTHUKOB.

HccnenoBanue cBs3M pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHEpruu
TeJa Ha MIPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Pa3nen 3. MoJiekyasipHasi pu3uka U TEpMOIMHAMHUKA
Tema 1. Ocnoevt MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPUU M UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBHKCHHUS U
B3aMMO/JICMCTBUS YaCTHUI[ BellecTBa. MoJienu CTPOCHUSA Ta30B, KUAKOCTEH U
TBEPABIX TENT U OOBSICHEHHE CBOMCTB BEIlleCTBA HA OCHOBE 3TUX Mojeinei. Macca u
pasmepsl MoJiekyn. KonmmdectBo BemectBa. [loctossnaas ABoraspo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama temmneparyp
Llenbcus.



Mogens upeanbHoro rasa. (OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HACATBHOTO raza. AOCONIIOTHas TeMmIlepaTypa Kak Mepa
CpEIHEM KUHETUYECKOW DJHEPrMU TEIUIOBOTO JBWKEHUA dvacTtull rasa. l[llkama
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [lanbToHa. M30mponeccsl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduyeckoe MpeAcTaBICHUE H30MPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIONIME ITUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHMUI.

OnpiThl 10 AU GY3UN KUAKOCTEHN U ra3oB.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mopnens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HIUTIOCTPUPYIOIIAs TPUPOY AABIEHUA ra3a Ha CTEHKU COCYya.

OnbITEl, WUIIOCTPUPYIOIIUE YPaBHEHHUE COCTOSHUA UJCAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

Onpenenenue Maccbl BO3lyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHHUU
00BEMa KOMHATBHI, TaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY TapaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHaMuKuU

TepMonuHamuueckas cucteMa. BHYTpeHHsis SHEprus TEPMOIUHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3mMeHeHus. KomuyecTBo TeminoTsl 1 pabota. BHyTpeHHS
SHEpPrus  OJHOATOMHOIO  HJEAJIBbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y J€IbHAsI TEIUIOEMKOCTh BEILECTBA.
KosmmuecTBO TEIIOTHI ITpy Temionepeaaye.

[Tonsitue 006 aamabatHom mporecce. I[lepBeii 3aKOH TEPMOJAMHAMUKH.
[IpumeneHne mepBOro 3akOoHAa TEPMOJMHAMHKH K H3omporeccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoit 3akon TepmoanHamuku. HeoOpatumocTh MpoOlECCOB B MPHUPOJE.

TemnoBbie MamuHbl. [IpUHIMITBI AEHCTBUS TETIOBBIX MAIIWH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MaiuHax. KoadduumeHT mnoie3Horo
nercTBus TerioBor MamuHbl. [lukn KapHo m ero koaUIMEHT MOJIE3HOTO
JNeNUCTBUS. DKOJIOTHYECKUE MPOOTIEMbI TETUIOIHEPTETUKHU.



TexHuueckue yCTpPOMCTBA U TMPAKTUUYECKOE MPUMEHEHHE: JIBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPrHM Teja MPU COBEPIICHUU PaOOThI: BBLIET
npoOKu U3 OYTBUIKM TOJ JEHCTBHEM CXKATOro0 BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUAECOAEMOHCTPALINSA).

N3meneHne BHYTpEeHHEH HEpruu (TeMIIepaTyphl) Teja MpU TeIionepeaaye.

OnpiT 1O anuabaTHOMY pAacCIIMPEHHI0 BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CrOPaHUsI, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomuol

N3Mmepenne yaenbHON TEMITOEMKOCTH.

Tema 3. Acpezammnvie cocmoanusa eewyecmea. Pazoevie nepexoovt

[TapooOpaszoBanue u KoHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO31yxa. HackllieHHbIM Tap. YaenapHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPaTyphl KUIIEHUS OT JaBJICHHUS.

Tsépnoe Teno. Kpucraimnuueckue u amopdubie Tena. AHU30TPOIKS CBONCTB
kpuctamioB. Kunkue kpucrtamisl. CoBpeMeHHble Marepuanbl. [lnaBieHune u
KpUCTaITU3aus. Y aenbHas Teriora miasiaeHus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTEpPUaIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MTAPOB.

Kunenuve npu noHM>KEHHOM JaBJICHUU.

Crioco0bl u3MepeHus BIaKHOCTH.

HaGmronenre HarpeBaHus U MIIABJIEHUS KPUCTAIUNIMYECKOTO BEIIECTRA.

JleMOHCTpauys KpUCTaIoB.

Vuenuueckuii sxcnepumenm, nabopamopmsie padomuol

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO3YXa.

Paznen 4. DiiekTpoAUHAMUKA
Tema 1. dnekmpocmamuka
DNeKTpu3auus Tell. OJNEeKTpUYECKUMd 3apsa. J(Ba Buaa JIIEKTPUYECKUX
3apsaoB. [IpOBONHMKM, AUAIEKTPUKH W TOJYIMPOBOJHHUKH. 3aKOH COXPAaHCHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumopericreue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUYECKUI 3apsil.
DnekTpruueckoe noiie. Hanpsoxk€HHOCTh anektpudeckoro noiist. [Ipuanun



CYIIEPIIO3ULIMUA DIIEKTPUYECKUX TOJIeU. JIMHMKM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

Pabota cui anexTpoctarudeckoro noss. [lorennuan. Paznocts noTeHIMa€os.
IIpoBOAHMKM W HIMDJIEKTPUKHA B D3JIEKTPOCTATHUYECKOM ITosie. JlManmeKkTpuueckas
ITPOHUI[AEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTPOEMKOCTh MIIIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHAEHCATopA.

TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJEKTPOCTaTHUECKass 3alluTa, 3a3€MJICHHE BJIEKTPONPUOOpPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN amapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO U IPUHLIUIL IEUCTBUS JJIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuyeckas 3aluTa.

JIM2IIEKTPUKH B JIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOIIAIN
IUTACTUH, PACCTOSIHUS MEXKIY HUMH U JUDJICKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomuol

N3Mmepenue 351eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannvwtit Inekmpuueckuit mok. Toxu ¢ paznuunvlx cpedax

DNEeKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUS DIIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuiia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTka LEIu.

DNEKTPUYECKOE CONPOTHUBIICHHE. Y AEIBHOE CONPOTUBIECHUE BELIECTBA.
[TocnenoBaTrenpHOE, MapaJIEIbHOE, CMELIAHHOE COEANHEHUE ITPOBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jlxoyms—Jlennma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEKTPOABMKYIAsl CHJIAa U BHYTPEHHEE CONMPOTUBICHUE HCTOUYHHUKA TOKA.
3akon OMa 1151 TOJIHOM (3aMKHYTO#) anekTpudeckoi nenu. KopoTkoe 3ambikanue.

ONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TeMnepaTypbl. CBEpXIpPOBOUMOCTb.

DIIEKTPUUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogHUKWY. CoOcTtBeHHas 151 MIpUMECHas MIPOBOANMOCTD
noynpoBoAHUKOB. CBolicTBa p—N-niepexoaa. [lonynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax H©  pacIuiaBax  dJIEKTPOJIMTOB.
DIEKTpOIUTHYECKAS JUCCOLUALUA. DIEKTPOJIN3.



DJIEKTpUYECKU TOK B raszax. (CaMOCTOATENbHBII M HECAMOCTOATEIbHBIN
paspsan. Monuus. [lnazma.

TexHuueckue yCTpOWCTBA U MPAKTUUYECKOE TMPUMEHEHHE: aMIEPMETP,
BOJIBTMETP, PEOCTAaT, HMCTOYHUKU TOKA, OJJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN TUO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3Mepenne cuibl TOKa U HAPSIKCHUS.

3aBUCUMOCTh COMPOTHUBJICHUS UJIUHAPUYECKUX TPOBOJHUKOB OT JJIUHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHHS U MaTepurala.

CwmelranHoe CoOeIMHEHHE MPOBOIHUKOB.

[Ipsamoe wu3MepeHue SIEeKTpPOABMXKYIIEH cuibl. KopoTkoe 3amblkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 COMPOTUBJICHUS.

3aBUCUMOCTbH CONPOTUBJIEHUS] METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH IEKTPOJIUTOB.

HckpoBoii pa3psia ¥ IpOBOAUMOCTS BO3yXa.

OnHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

N3ydeHne cMeMaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepenue 3neKTpOABMKYIIEH CHIIBI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Ha6monenue snexkrponusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyiiecTBisieTcs ¢
y4E€TOM COJIEpPKATEIbHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTEMaTHKH,
OMoNOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nousamusi, CBA3aHHBIE C W3YYEHHUEM METOJIOB HAYYHOIO
MO3HAHUSA: SIBICHUE, HAay4YHBIA (PakKT, TUMoTe3a, (u3nyeckas BETWYMHA, 3aKOH,
Teopusl, HaOMIOACHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelieHre CUCTEMbI ypaBHEHUH, JTHUHEHas QyHKIHs, mapadoa,
runepOosia, ux TrpaduKd W CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIUU: CHUHYC,
KOCUHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IMIPOEKIIMU HA OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.

buonozusn: Mmexanndeckoe IBWKEHHE B KUBOW mpupone, auddysus, ocMmoc,
TEII000MEH KUBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEAaUH, TEIJIOBOE PaBHOBECHE),
3JIEKTPUYECKUE SBJIECHUS B KUBOW MTPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIPHAsI MACCa, TEIJIOBBIE CBOMCTBA TBEPJBIX TEII, KUJIKOCTEU U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJEKTPOJMTHYECKAs JUCCOLMALINS,
rajbBaHUKA.

l'eoepacghusi: BTaxxHOCTB BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBHXKCHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHHUKE, NOAIIMIIHUKHA, HCIIOJIb30BAHUE 3aKOHA COXPAHECHUA
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET U JApPYrue), IBUTATEIh BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOJUIBHUK, KOHAUIIMOHEP, TEXHOIOTHUU
MOJYy4YEHUsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YKCJIE€ HAHOMATEpPUAJIOB, W
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKasl 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puoOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pasnen 4. DiieKTpoAUHAMUKA

Tema 3. Maznummnoe none. I1eKmpomMazHuUmMHas UHOYKYUA

[ToctosiHHBIE ~ MarHUTH.  B3auMoneicTBUE  MOCTOSIHHBIX ~ MarHUTOB.
MarunutHoe mnosnie. Bexktop marHuTHONM wuHAyKuuMu. [IpuHIMO cynepno3uuuu
MAarHUTHBIX MMOJiek. JIMHMM MarHuTHOM WMHAYKIMU. KapThHa JTWHWUNA MarHUTHON
UHIYKUIWHU MOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHOoe 1TOJN€ TMPOBOAHMKA C TOKOM. KapTuHa NHMHUN HWHAYKUHAU
MAarHUTHOTO MOJsl JJIMHHOTO MPSIMOTO IMPOBOJHUMKA W 3aMKHYTOTO KOJBLIEBOTO
IPOBOJIHUKA, KaTylIKu ¢ TOKOM. OnbIT Dpcrena. BzaumoneiictBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyJIb U HaIlpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HampaBJiieHUE. [[BrKeHUE 3apsiKEHHOW YacTHUIIbI
B OJHOPOJHOM MarHuTHOM Moje. Pa6ora cuisl Jlopenma.

SIBrieHne 3JIEKTpOMAarHUTHOM WHAYKOUU. [loTOK BEekTOpa MarHUTHOU
UHIYKIUU. DIEKTPOJABIKYIIAA CWIa HWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe TmoJie. ODIEKTPOJABMKYIIAs Cuila HUHAYKIUU B
MIPOBOJHUKE, IBUKYIIEMCS TOCTYNIATEIbHO B OJHOPOJIHOM MAarHUTHOM ITOJIE.

[TpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CaMOMHAYKLIMH. OJIEKTPOJBIKYIIAs  Ccuiia
CaMOMHAYKIINH.

DHEPrusi MArHUTHOTO MOJI KaTYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnuecknue yCTpPOMCTBA M NPAKTUUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIE
MArHUThl, 3JEKTPOMArHUTHI, JSJICKTPOABUIATENb, YCKOPUTEIN SJIEMEHTAPHBIX
YaCTHUILl, UHAYKIIUOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 2JIEKTPOHHOIO ITy4Ka MATHUTHBIM I1OJIEM.

JIMHUY MHIYKIIMU MAarHUTHOTO TOJIS.

B3aumopericteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHIYKIIUH.

[Ipasuio Jlenua.

3aBUCHMOCTbD 3JEKTPOABMKYIIEH CUIIBI MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre caMOMHIYKIUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3ydeHre MarHUTHOTO MOJIS KaTYIIKU C TOKOM.

HccnenoBanue 1eCTBUS MOCTOSSHHOIO MarHUuTa Ha paMKy € TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pa3zpnen 5. KoneOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbIE KOJ1€DAHUA

Konebarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJeOaHUS.
Napmonnyeckue konebanuda. Ilepuon, wactora, amrumutyaa u ¢asza KojeOaHUM.
[IpyxuHHBIN MadATHUK. MaTeMaTHYEeCKU MasTHUK. YPaBHCHUE TapMOHUYECKUX
kosneOanuii. [IpeBpaliieHre SHepruu Mpy rapMOHUIECKUX KOJICOaHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE BJIEKTPOMATHUTHBIE KOJIEOaHUS B
UJCAUTBHOM KOJeOAaTebHOM KOHTYpE. AHANOTHUS MEXIy MEXaHMYECKUMHU U
AIEKTPOMAarHuTHeIMH KoJieOaHusiMu. @Dopmyna Tomcona. 3akoH coxpaHEHHS
SHEPTUU B UCATHHOM KOJIeOATETHHOM KOHTYPE.

[IpencraBienne o 3aTyxaronmx KojeOaHUsAX. BhIHYKICHHbIE MEXaHUYECKHE
KosneOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOIeOaHuUs.

Ilepemennbiii  TOK. CUHYCOMIANBbHBIA TEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKA. AMIUIMTYAHOE W JCHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaIpPSKEHUS.

Tpauchopmarop. IIponsBoacTBo, nmepenaya u mMoTpeOICHUE DIEKTPUISCKON
SHEPIruM. DKOJOTHMYECKHUE PUCKHU MPHU MPOU3BOACTBE 3IEKTposHepruu. Kymnbrypa
WCMOJIB30BAHUS JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu
UccnenoBanne mapaMeTpoB KoJieOATENbHOM CHUCTEMBI (TMPYXUHHBIA WU
MaTeMaTU4eCKUM MasTHHK).



HaGmonenue 3atyxamommx KojaeOaHuu.

HccnenoBanne CBONCTB BRIHYXACHHBIX KOJIEOAHUM.

HaGmonenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHbBIE KOJIEOAHNU .

OcuumiorpaMMbl (3aBUCMMOCTH CHJIbI TOKA U HaNPSKEHUS OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOaHUIA.

Pe3oHanc mnpu moCieNOBaTENbHOM COEIMHEHHHM PpE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH M KOHAEHCATOpAa.

Mopenb TUHUH 3JEKTPOIepeaayH.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomuol

HccnenoBanue 3aBUCUMOCTU MEpUOAa MajblX KOJIeOaHWM Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Tpy3a.

HccnenoBanue nepeMeHHOTO TOKA B IIENU U3 MOCIEA0BATENBFHO COSTMHEHHBIX
KOHJeHCAaTOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazcHUNHbLE B0JIHbL

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaHenusi. Ilepuon. Ckopoctb
pacrpocTpaHeHuss M JiMHA BOJIHBL [lomepeyHble W TPOJOJIBHBIE  BOJIHBI.
WNuTtepdepenius u audpaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekrpomaruutHoit BoiaHe. CBOWCTBa
AIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHUE, MPEIOMIICHUE, Mosipu3aius, nudpakims,
unTepdepennns. CKOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHHIX BOJH. [IpriMeHEeHHE 3IEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNeBUIeHUS. Pannonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAIOLIEH CPEIbl.

TexHuueckne yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YIbTPa3BYKOBas AUArHOCTMKA B TEXHMKE WU MEAMIIMHE, pajaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHNE TONIEPEUHBIX U MTPOJOIBbHBIX BOJH.

KoneOG:mromeecs Te10 Kak HCTOUYHUK 3BYyKa.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne untepdepermu u qudpakiinu MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGntonenue cBsiz rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOU U
4acTOTOM KOJIeOaHUIA.



HUccnenoBanne  CBOWMCTB ~ DJIEKTPOMATHUTHBIX  BOJIH: OTpaXCHUE,
IpesioMJIeHUe, Noaspu3anus, Judpakuus, HHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMoiMHENWHOE pPacHpOCTPaHEHUE CBETA B
oxgHopoaHou cpexe. JIyd ceera. ToueuHbI HCTOYHUK CBETA.

OTtpaxxenue cBeTa. 3aKOHBI OoTpakeHHs cBeTa. [locTpoeHue m3o0pakeHuid B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOJIIOTHBIN TTOKa3aTelh
npenomieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpeaenbHblid yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

HNucniepcus cBeta. CnoxxHbI coctaB 6enoro ceera. [[ger.

Colupatoiue 1 pacceuBaroiue JUH3bl. ToHkas grH3a. DOKYCHOEPaCCTOsTHUE
U OmNTHYeCKasi cuia TOHKON juH3bl. [locTpoeHne n3obpakeHuit B cOOMpPAIONIUX U
pacceuBarouX JuH3ax. @opmysia TOHKOU JIMH3bL. Y BEJIMYEHUE, 1aBAEMOE JIMH301.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. WuTepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
VY cnoBust HaOMIOACHHUS] MAKCUMYMOB U MUHUMYMOB B HHTEp(epeHIIMOHHOMKApTHHE
OT JBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hudpakuus cBera. [udpakuuoHHas pemeéTka. YCIOBUE HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHudyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMNTHKA, TUPPAKIIMOHHAS PEIIETKA, TOISPOUS.

Jlemoncmpayuu

[IpssMoMHEHHOE pACHIPOCTPAHEHHUE, OTPAKEHUE M NPEIOMIIEHHUE CBETA.
OnTudeckue mpuOopsI.

[TonHoe BHyTpeHHEE oTpaxeHnue. Mozaens CBeToBoaa.

HccnenoBanne cBOWCTB M300pasKeHUIA B TUH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Hab6monenne natepdepeHmu ceera.

Hab6mronenne nudpaknum cBeTa.

Ha6monenne nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ MOMOIIBIO MPU3MBL.

[TonyueHue criexTpa ¢ HOMOIIBIO TUPPAKIIMOHHONU PEIIETKH.

HaGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomuwl



N3mepenue nokasaresns NpeaoMIIEHUs CTEKIA.
HccnenoBanue CBOMCTB M300paKEHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeIHAIBLHOI TEOPUM OTHOCUTEIBLHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCMYECKOW  MexaHuku.  llocTymarsl
CIIeLIUaJIbHON TEOPUU OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTb MOAYJISI CKOPOCTH CBETA
B BAKYyM€, IPUHLUII OTHOCUTEIBHOCTH DHUHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIECHHE BPEMEHHM U COKpPAILCHUE
JUTUHBI.
DHeprus v UMILYJIbC PENSTUBUCTCKON YaCTHULIBI.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI‘I/IH
ITOKOA.

Pa3nen 7. KBantoBasi pusnka
Tema 1. Dnemenmol K6aHMOGOU ONMUKU
®otonsl. ®opmyna [lnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTOW. DHEPrus
U UMITYJIbC (DOTOHA.
OtkpeiTue u uccienaopanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoaddexra. YpaBuenue DitnmreiriHa mist Gorodddekra. «KpacHas rpanuia
doTorddexra.

JlaBnienue ceta. Onbitel [1. H. JIeGenena.

XHUMHYECKOE eHCTBHE CBETA.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NpPUMEHEHHE: (OTOIIEMEHT,
¢dboTomaTunK, COJIHEUHAsI OaTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(pheKT Ha yCTAaHOBKE ¢ IIMHKOBOM TLTACTHHOM.

HccnenoBanne 3akoHOB BHEMTHETO GoTodhPexTa.

Cseronuos.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -4acTHIL.
[Inanetapnas Mmogmens aroma. Iloctynatel bopa. M3nydyeHune w morionieHue
¢boTOHOB TpW mepexojie aToMa C OJHOTO YPOBHS JHEPrHUM Ha Jpyroil. Bumbl
criekTpoB. CIIEKTp YPOBHEU 3HEPTUU aTOMa BOJIOPOA.

BonnoBsie cBoiicTBa yactuil. Boansl ne bpoiis. KopnyckynsipHo-BOIHOBOM
Ty alivi3M.

CnoHTaHHOE 1 BBIHYKJICHHOE U3JTy4YCHUE.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHUE: CHEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGmonenue nuHeYaThIX CIEKTPOB U3TyUEHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopHwvie pabomuwl

HaGmonenue nuHeiyaToro CrexkTpa.

Tema 3. Amommnoe aopo

OKCHEepUMEHTHI, JOKa3bIBAIOIIUE CIOXKHOCTh CTpoeHMs siApa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdopa no onpeeneHuio coctaBa pauoakTHBHOTO
u3nydyeHusi.  CpoiictBa  anmbda-,  Oera-, ramMMa-usiydeHus.  BunusiHue
PaIMOaKTUBHOCTH Ha YKUBBIC OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykimonnas monens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe uucio siapa. M30Tomnsl.

Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. [amma-
U3Ny4eHUe. 3aKOH PaJMOaKTUBHOTO pacraa.

DHeprust CBs3M HYKJIOHOB B sifipe. SAaepHbie cuiibl. Jlegext macch siapa.

Anepnsie peakuuu. [leneHne u CUHTES A1€p.

Anepnsiii peaktop. Tepmosnepubiii cuHTe3. I[IpobOieMbl M MEPCHEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOIIOICHHS ¥ PETUCTPALIAN AIIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIE B3auMOAeHCTBHsI. ENMHCTBO Pu3ndeckoit KapTHHBI MUpa.

TexHu4eckne ycTponcTBa U MPAKTHUYECKOE NMPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, siiepHbIi peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii skcnepumenm, nabopamopHsie pabomuol

HccnenoBanne TpekoB 4acTil (10 TOTOBBIM (poTorpadusam).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM U ACTPOPUZUKHI

Otansl pa3BUTHUS acTpoHOMUH. [IpuKiaHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3maoro nHeba. Co3Be3gusi, SpKHe 3BE3NBI, IUIAHETHI, UX BHJIAMOC
JIBUKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTUBHOCTh. Kctounuk sHeprum ConHoa W 3BE3L.
3BE31bI, UX OCHOBHBIE XapaKTEpPUCTUKHU. [[narpamMma «CHEKTpaJdbHBIA KjlIacc —
CBETHUMOCTB». 3BE3ABI TJIABHOM IIOCJICIOBATCILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY IS 3BE3]] TJIABHOW MOCIEN0BATENBHOCTA. BHYTpeHHEE CTpOoeHUE



3B€31. COBpEMEHHBIE NPEACTABICHUS O MPOUCXOXKIACHUH U dBoionnu CoyiHIA u
3BE311. DTanbl )KM3HU 3BE3].

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne u nBmxenue CosHLA B
IN'anaktuke. Tunel rasakTuk. PagvoramakTuky U KBasapbl. YEpHBIE OBIPBI B sAApax
TaJaKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa0061a. Paz0eranue rajakTuk.
Teopus bosbiioro B3peiBa. PeMKTOBOE U3ITydYeHHUE.

Macmtabnas crpykrypa Beenennoil. Meraranakruka.

Hepeménnbie npo6iaemMbl aCTPOHOMUMU.

Vuenuueckue nabarooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUIOKEHUM I OnpeieNieHus MOJIOKEHUsI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOTO MONMYyIIApUs U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIynsl, minaner, Miaeuynoro I1ytu.

O6o0maromniee noBTOpPeHNE

Ponb Qu3ukm U acTpOHOMMM B HSKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAIbHON M 3THUECKOH cpepax AesiTeIbHOCTH YeJI0BEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHUU B COBPEMEHHON HAay4YHOMN KapTHHE MUpA, posib GU3NYECKON TEOPUU B
(opMuUpOBaHUU MPENCTABICHUN O PU3NUECKON KapTUHE MUPA, MECTO (HU3HUECKOI
KapTUHbI MHpa B O0OIIEM psAy COBPEMEHHBIX E€CTECTBEHHO-HAy4YHBIX
IIPEACTABICHUN O IIPUPOLE.



IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpenmera «®Pusmka» Ha YpPOBHE CpPEAHETO OOIIETro
oOpazoBaHus (6a30BbI YPOBEHB) JIOHKHO OOECHEUUTh JOCTHKECHHUE CJICIYIOIINX
JUYHOCTHBIX, METAINIPEAMETHBIX M IMPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC PE3YybTAThl OCBOCHHS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOyYarolmuxcsi PYKOBOJCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEM TMO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PAaCIIMPEHHE >KU3HEHHOTO
ONbITa U OMNbITA JEATEIBHOCTH B MPOLIECCE Peaau3allid OCHOBHBIX HAMpaBICHUI
BOCIMTATEILHOU EATEIBHOCTH, B TOM YHMCJIE B YACTH:

1) rpaIaHCKOr0 BOCTIMTAHUS :

c(hOpMUPOBAHHOCTD IPAXKTAHCKON MO3UIIMH 00YUYaIOIIErocsl KaKk aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOTO OOIIECTRA;

NPUHATHAE  TPATUIIMOHHBIX  OOIIEYEIIOBEUECKUX TYMAHUCTHUYECKUX U
JTEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIBHOCTh B MHTEpEcaxX T'PakJIaHCKOTO
oOI1ecTBa, y4acTBOBaTh B CAaMOYITPaBICHUH B 00pa30BaTEIIbHOW OpraHu3aIluy;

YMEHHE B3aUMO/JICCTBOBATh C COLIMAILHBIMU MHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIHUSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW M BOJIOHTEPCKOM AEATECIBHOCTH;

2) IATPHOTHYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAaHHOCTH POCCUHCKOU TpakIaHCKOH WJICHTUYHOCTH,
MaTpUOTU3Ma;

LIEHHOCTHOE OTHOLIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHXXEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO IMTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMIO M PUHUMATH OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSACh HAa MOPaIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHKCIIE B
NESATENbHOCTA YUYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIaJla B IOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHNS

3CTETHYECKOE OTHOLICHUE K MUPY, BKIIKOUYasl 3CTETUKY HAYYHOTIO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;



5) TpyA0BOro BOCIIUTAHMS:

MHTEPEC K PA3NIMUHBIM cdepaM NpodecCHOHATbHON AESITeNTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3HKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOPa30BaHUIO B 001acCTH
(bU3UKHU HAa TPOTSHKEHUH BCEU JKU3HU;

6) PIKOJIOrHYEeCKOro BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJIOTMUECKOW KyJIbTYPhl, OCO3HAHHUE TIJI00AIBHOIO
XapakTepa SKOJOTHYECKUX MPooIieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 11eJIeld YCTOMUMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacHIMpeHre OIbITa JeATEIbHOCTH HKOJOTMYECKON HaIlpaBiIeHHOCTH Ha
OCHOBE HUMEIOIIMXCS 3HAaHUM 10 (PU3HUKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAaHHWE IEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHus! (GU3UKU OCYIIECTBISATH MIPOESKTHYIO U HCCIIEIOBATENIbCKYIO EATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHMBeEpPCAJIbHbIEe yUeOHbIEe NeHCTBUS
ba3oBble Joruyeckue AecTBUA:
CaMOCTOATENHHO  (QOPMYIHpPOBaTH W AKTyalIM3UpOBaTh  MpodIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEeAENATh LENU ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTUKECHUS;
BBISBJISITH  3aKOHOMEPHOCTH M IPOTUBOPEUYHMS B  PACCMaTPHUBAEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUTAH PEIIEHUS MPOOJIEMBI ¢ YYETOM aHAIM3a UMEIONIUXCS
MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B IESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJIIM, OICHUBATh PUCKHU NOCHEACTBUM IESITEIbHOCTH;
KOOPAWUHUPOBaTh M  BBINONHATH PabOTy B  YCJIOBUSIX  PEaIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBATH KPEATUBHOE MBIILIJICHUE MTPU PEIICHUU KU3HEHHBIX TPOOJIEM.
ba3oBble ucciiegoBaTebCKHe 1eHCTBUA:
BJIaJIETh HAYYHOU TEPMHUHOJIOTUEN, KIIFOYEBBIMU MOHATUAMU U METOAAMHU
(pu3HUYECKON HAYKU;



BJIaJIETh HaBBIKAMH Y4€OHO-MCCIIEIOBATEIBCKON M MPOCKTHON JESATEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIbHOMY TOUCKY
METOJIOB peIIeHHs 3a4ad (U3MYECKOTO COACP)KAaHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB IMO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH 10 TMOJXYYCHHIO HOBOTO 3HAHHUsS, €ro
UHTEpIpETalii, MPeoOpPa3OBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX y4EOHBIX
CUTYallUgX, B TOM YUCJIE MPU CO3JaHUU y4E€OHBIX IPOEKTOB B 00J1acTU (DU3UKU;

BBISIBIIATH MIPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJU3WpoOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PeIIeHus, HAXOAUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a]]aBaTh MMapaMeTPhbl M KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TONYYCHHBIE B XOJAE pEHICHWS 3aJadd  pPe3yibTaThl,
KPUTHYECKU OLIEHWBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh ¥ (OPMYJIMPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOMN
JESITELHOCTH, B TOM YHCIIE TIPU U3YYCHUU (PU3UKHY;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUS 10 (U3MKE B NPAKTHUYECKYI 00JIaCTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJI€H, IPEIaraTh OPUTHHAIBHBIE TOIXO0/Ibl U PELICHMS;

CTaBUTb MIPOOJIEMBI U 33/1a4H, TOIMYCKAIOLME aJIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ nunpopmaunmeii:

BJIAJIETh HABBIKAMM IOJIyUYEHUS MHPOpMALUU (PU3NYECKOrO COJIEPIKAaHUS U3
HUCTOYHHMKOB pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBISATH IOMCK, AaHAJU3,
CUCTEMAaTU3allMI0 M UHTEpPIpeTalni0 MH(OpPMAalMU pa3IUYHbIX BUAOB U (opM
MPEJICTaBICHNUS;

OLIEHUBATh JIOCTOBEPHOCTH HH(OPMaLUY;

UCTOJb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3aja4 ¢ cOOII0AeHNEM TPeOOBaHUN SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepekeHHs, MPAaBOBBIX M STHYECKHMX HOPM, HOPM HH(OPMAIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COAEpKaHUS B PasNUYHBIX (opmarax c
yu€TOM Ha3zHa4eHHUS MH(POPMAIUH U LIEJICBOM ayIUTOPUH, BEIOUpas ONTUMAIBHYIO
dopmy TpeacTaBlIeHUs U BU3YyaTH3AIIH.

KoMMyHuKaTHBHBIE YHUBEPCAIbHbIE Y4eOHbIe 1eHCTBUA:
OCYLIECTBIIATH OOIIEHNE HA YPOKaX (U3UKHU U BO BHE-YPOUHOU €S TEIBHOCTH;



pacno3HaBaTh NPEANOCBUIKM  KOH(JIMKTHBIX CHTyallddi M  cMAr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMMAaTh Y HWCIIOJb30BaTh IIPEUMYIIECTBA KOMAHAHON U WHIWBUIYaJIbHOU
paboThI;

BbIOMpATh TEMATUKYy M METOJbl COBMECTHBIX JEHUCTBUNA C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0I'0 YjeHA KOJIJIEKTUBA,

IPUHUMATh LEIM  COBMECTHOM  JACATENIIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA MO €€ IOCTHKEHUIO: COCTABJIATH IUIAH JCHUCTBUHU,
pacnpenensiTh poiu ¢ YYETOM MHEHHUHW YYaCTHUKOB, OOCYXAAaTh PE3YJbTAaThl
COBMECTHOU pabOThI;

OILICHMBATh KA4€CTBO CBOETO BKJIA/Ia M KAKOT0 YYaCTHHKA KOMaH/Abl B OOIIHiA
PE3YNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh MWJIEU C TO3UIUU HOBH3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKOU 3HAUUMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATErMYeCKOe IIOBEICHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaJibHbIe YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATEIbHYIO NESITEILHOCTh B 00JACTH
GU3UKM W aCTPOHOMHH, BBIABJIATH MPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh TUIAH PEIICHUS PACUETHBIX M KaYeCTBEHHBIX
3a/1ay, TUTaH BBITMOTHEHUS TPAKTUYECKON pabOThl ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOYTCHUM;

JIaBaTh OIICHKY HOBBIM CUTYaIlUsIM;

pacHIMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHI;

JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 3a pelieHue;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHHUIO JSPYIUWINA B 00JIacTH
(bU3HUKH, TOCTOSTHHO MOBHIIATH CBOM 00pa30BATENbHBIN U KYyJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLUMOHATbHBII HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsSIM, BHOCUTh KOPPEKTHBBHI B JCSITCIBHOCTb,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BJIQJICTh  HABBIKAMH  TIO3HABAaTEIbHOW  pedIeKCMH  KaK  OCO3HAHHS
COBEpINAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, HMX pPE3YJIbTATOB H
OCHOBAHM;



MCITOJIB30BaTh MPHUEMBI pedIIEKCHH NJIsi OIEHKH CUTYyaIlllH, BRIOOpAa BEPHOTO
pEIICHHST,;

YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO NMPHHUMATHh PEIICHUS IO WX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI W apPryMEHTBHI JPYTrUX TIPH aHAIW3E pPe3yIhbTaToB
NEeSATEHHOCTH;

NPUHUMATH ce0s, MOHMMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apPryMEHTBHI JPYTUX TPH aHaJu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE NIPABO U MPABO JIPYTUX HA OIIHOKH.

B niporiecce 1ocTH)EHUS TIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS TIPOTPAMMBI 110
buzuke g ypoBHS cpeaHero oOmiero o0pa3oBaHUS Yy O0OydaromuXxcs
COBEPIIECHCTBYETCS AMOITMOHAJIbHBIN WUHTEIIEKT, IIPEIIOIararoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKITIOYAOIIETO CITIOCOOHOCTh MOHUMATh CBOE IMOITMOHATIBHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHOW 3MOIIMOHAIBHOU Chephl,
OBITh YBEpECHHBIM B ce0e;

CaMOpETyJTUPOBAaHMs, BKIIOUYAIONIET0 CaMOKOHTPOJb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh AaJanTUpPOBAThCS K
HMOIIMOHAILHBIM U3MEHEHUSIM U TPOSIBIISITE THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHXKEHHUIO 1IeNId U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MTOHMMATh SMOIMOHAIBHOE COCTOSTHUE
IpYTHX, YYUTBIBATH €ro TPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIONIUX CIIOCOOHOCTH BBHICTPAWBATH OTHOIICHUS
C IPYTUMU JIOJbMU, 3800 TUTHCS, MPOSIBISATH HHTEPEC U pa3peniaTh KOHGIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiacce mpeaMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPa)kaTh CHOPMUPOBAHHOCTD Y OOYHAIOLIUXCS YMEHUI:

JEMOHCTPUPOBATh HA TMPUMEPAX POib U MeCTO (U3NKU B (POopMUpPOBAHUU
COBPEMEHHOM HAay4YHOW KApPTHUHBI MUpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOM AEATEIBHOCTH JIIOAEH;

YUUTHIBATh TPAHULBl TMPUMEHEHUS HW3YYCHHBIX (PU3UUYECKUX MOJEIICH:
MarepualibHasi TOYKa, HHEpIUaibHas CUCTeMa OTCUETa, aDCOMIOTHO TBEPIOE TEIO,
WJICATBHBIN ra3, MOJIECIIM CTPOEHUS T'a30B, XXKUAKOCTEN U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUI 3apsl MPU pelIeHnH PU3NIYECKUX 3a/1a4;



pacro3HaBaTh (U3UYECKUE SIBICHUS (MPOIECCH) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
AIEKTPOJIUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJMHENHOE IBUKECHUE,
CBOOOJIHOE TIAJICHUE TeJ, JBH)KECHUE MO0 OKPYKHOCTH, UHEPIIUS, B3aUMOJCHCTBUE
Ten, 1updy3us, OpPOYHOBCKOE JABM)KEHHE, CTPOCHHE >KHIKOCTEUH TBEPABIX TEl,
U3MeHeHre 00bEMa Tea NMpU HarpeBaHuM (OXJIaXIEHHUU), TEIUIOBOE paBHOBECHE,
WcrnapeHue, KOHJECHCAlMs, IUIABJICHUE, KPUCTAUIM3alUs, KUIICHHE, BIAXKHOCTh
BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MpPH €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXAY NapaMeTpaMM COCTOSIHUA Ta3a B M30IPOLECCAX, IJIEKTpU3aLUs Te,
B3aMMOJIECTBUE 3aPA/I0B;

OMUCHIBATh MEXAHUYECKOE JIBUKEHHUE, UCTOJB3Yys (HU3UUYECKUE BEIMUHMHBI:
KOOpJIMHATA, MYyTh, IMEPEMENIEHUE, CKOPOCTh, YCKOPEHME, Macca Tela, CHIIA,
UMITYJIC Tejla, KHHETUYECKash SHEPrusi, MOTEHUHAIbHAS DHEPIrus, MEXaHU4YeCKas
paboTa, MeXaHWYecKass MOINHOCTh, NPU ONHCAaHWU TMPABWIHHO TPAKTOBATH
(GU3UYECKU CMBICT HCMOJB3yeMbIX BEJIMYMH, WX OOO3HAUEHUS W CIUHUIHI,
HAXOJIUTh (POPMYJIbI, CBSI3BIBAIOIIME AAHHYIO (DU3UUYECKYIO BEIUYUHY C JIPYTUMH
BEJIMYMHAMUY;

ONHUCHIBATh H3YyUYECHHBIE TEIUJIOBBIE CBOMCTBA TEJI M TEIJIOBBIE SIBJIICHMS,
UCTIONBb3Yd (U3MYECKUE BEIWYUHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasl SHEPTUsl XaOTHYECKOTO JBHKEHHUS MOJEKYJ, CPEIHEKBaJIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIIOTHl, BHYTPEHHSIs HSHEprus, paboTa rasa,
KO3 (UIIMEHT TOJIE3HOrO JIEWCTBHUS TETUIOBOTO JIBUTATENs; IMpPH OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHI CMBICT HCIOJIB3YEMBbIX BEJIUYUH, WX
o0O3HAaUeHUsT W EAUHUIBI, HAXOAUTh (OPMYIBI, CBSI3BIBAIOIINE JTAHHYIO
(U3MUECKYIO0 BEIMUUHY C JPYTHUMH BEIMYHMHAM;

OMUCHIBATh U3YUEHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U 3JIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3NYECKUE BEIMYMHBI: dJIEKTPUUSCKUNA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTH MOJIsI, MOTEHUIHUAJ, PA3HOCTh MOTEHIUAIOB;
Py ONHCAHWM TPABUIBHO TPAKTOBATh (PUBMUYECKUA CMBICT HCIOJIB3YyEMBbIX
BEIUYMH, WX OOO3HAUECHHUS W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYI0 (U3HYECKYI0 BEJIMYHHY C IPYTUMH BEIIMYUHAMU;

aHAMM3UPOBATh (PU3UUYECKUE TPOIECCHl U SBICHUS, UCIONB3YS (U3HUECKHUE
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKONW DHHEPruM, 3aKOH COXpPaHEHUS HWMIYJIbCa,
MPUHIUIT CYNEPINO3ULUUA CWJI, NPUHIUII PABHONPABUS HHEPIUMATIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETHUYECKYD TEOPUIO CTPOEHHUSI BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIJIOBOTO JIBMXKEHUSI MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBbli 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apAna, 3aKkoH KylloHa, pu 3TOM pa3iinyaTh CIOBECHYIO



bopMyITUPOBKY 3aKOHA, €r0 MaTeMAaTHYE€CKOE BBIpaKEHUE WM YCJIOBUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIUIIBI ICHCTBHS MAIIIMH, TPHOOPOB U TEXHUIECKUX
YCTPOUCTB; pa3iandaTh yCIOBHS UX 0€30MacHOr0 MCIOJIb30BaHUS B MOBCEIHEBHOMN
KU3HU;

BBITIOJIHSITh DKCIIEPUMEHTBI TI0 MCCJIECIOBAHUIO (DU3UYECKUX SBJICHUU U
MPOIIECCOB C HCMOJB30BAaHUEM IMPSIMBIX U KOCBEHHBIX HM3MEPEHMM, TPU ITOM
dbopmynupoBaTh pobiieMy/3aady U TUIOTE3y YIEOHOTO IKCIIEPUMEHTa, COOUPATh
YCTaHOBKY U3 MPEJIOKEHHOTO 000PYy10BaHUS, TPOBOUTH OMBIT U (POPMYITUPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/bI OLICHKH MOTPEITHOCTEeH N3MEPEHHUI;

UCCIEIOBAaTh  3aBUCUMOCTH  MEXAy  (DU3WYECKUMU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPU ATOM KOHCTPYUPOBATH YCTAHOBKY,
(bUKCUPOBATH PE3YJIHTATHI MOTYUYCHHONU 3aBUCUMOCTH (PU3MUECKUX BEJITMYUH B BUJIC
TabJIUIl U TPaUKOB, AeNIaTh BEIBOABI IO pe3yIbTaTaM UCCIEI0OBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO Tpyda MpHU MPOBEACHUHN HCCIIECIOBAaHUN B
pamMKax y4eOHOTO OKCIIEpPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON W IMPOEKTHOMU
JESTENBHOCTU C HCIOIB30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1abOpaToOpHOro
000py10BaHMS;

pemars pacu€THbIE 3aJa4¥ C SBHO 33JJaHHOW (HU3UYECKOW MOJIEIIbIO,
UCTIONB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIHM3a YCIOBUSA 3aa4H
BBIOMpPATh (PU3UYCCKYIO MOJICIb, BBIJACIATh (PU3MUECKHUE BEIMUYUHBI U (POPMYIIBI,
HEoOXOMUMBIe sl €€ pelleHus, MPOBOJAUTh PACUEThl U OLEHUWBATH PEATBHOCTH
MOJIYYCHHOT'0 3HAYCHUSI (PU3NUECKON BETUYNHBI,

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JIOTUYECKHU HETIPOTUBOPEUNBYIO
LENOYKY pacCyKJICHHM C OMOpON Ha H3YyUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M
bu3uYecKue SIBICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUHU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HMHTEPIIPETAIIIN
Y TIpeJICTaBlIeHNs Y4eOHON W HAyYHO-TIOMYJISIPHON WH(GOPMAINK, MOTy4YeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TOTydaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MMPUMEPHI BKJIaAa POCCUUCKHUX U 3aPYOCKHBIX YIEHBIX-(PU3UKOB B

pa3BUTHE HAYKH, OOBSICHEHHE MPOILECCOB OKPYXKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;
WCIIOJIb30BaTh TEOPETUUYECKHUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM >KU3HU IS

obOecrieueHus: 0€30MACHOCTH MpU OOpalIeHUU ¢ MPUOOpPAMU U TEXHUYECKUMU



YCTPOUCTBaMHU, JJISI COXpAaHEHUS 3I0POBbS U COOIIOJICHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAKOLIEU Cpelie;

paboTaTh B TpYyNIle C BBHINOJHEHWEM pPa3UYHBIX COIHUAJIBHBIX POJIEH,
IJIAHUPOBaTh palbOTy TPYIIbI, palMOHAIBLHO pacHpeAcssiTh O0S3aHHOCTH U
IJTAHUPOBATH NIEATEIBHOCTh B HECTAHJAAPTHBIX CHUTYAIUAX, aJcKBaTHO OICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYIIIEI B PEIICHUE paCCMaTPUBAEMO TIPOOJICMEI.

K koniy o6yuenus B 11 kiaacce nmpeameTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPaX POJb M MECTO (U3MKU B (POopMUpOBaAHUU
COBPEMCHHOW HAy4YHOW KAapTUHBI MHpa, B PAa3BUTUH COBPEMCHHOW TEXHUKH W
TEXHOJIOTUH, B TPAKTUYCCKON JCATCIBHOCTU JIIOACH, IEIIOCTHOCTh M CIUHCTBO
(du3HUecKOl KapTUHBI MUPA;

YUHUTHIBATh TPAHUIBI TPUMCHCHUS W3YYCHHBIX (DHU3UYCCKUX MOJICIICH:
TOUYCYHBIA AICKTPUUCCKHUI 3apsiI, JTyd CBeTa, TOYCUHBIH MCTOYHUK CBETA, SJCPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJCNIb aTOMHOTO sipa NPH PEIICHUH (HU3UICCKUX
3azay;

pacno3HaBaTh (pu3MYECKUe ABJICHUS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DM3HKU: DIIEKTPUUYECKas MTPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUUYECKOE, MATHUTHOE JEHCTBUSA TOKa, B3aMMOJICHCTBHE
MarHuToOB, DJEKTPOMArHUTHAas WHAYKIMUS, JEHCTBME MArHUTHOTO TIOJSI Ha
NPOBOAHUK C TOKOM M JBWXKYIIUWUCS 3apsill, AJIEKTPOMAarHUTHBIE KoyieOaHUA U
BOJIHBI, TPSIMOJUHEHHOE PACIPOCTPAHCHHE CBETa, OTPAKECHHE, IPEIOMIICHUE,
uHTepdepennus, aubpakuus W TONApU3alMs CBETa, JHCIEpPCUs CBETa,
doToanekTpuueckuii 3pdekt (horodddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYATOro CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAs M HCKYCCTBEHHas
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUUYECKHE, MArHUTHBIC,
ONTUYECKHE,  DIEKTPUYECKYI0O  TPOBOJUMOCTh  PA3NIUYHBIX  Cpel) U
AIEKTPOMArHUTHBIC SIBIICHUS (TIPOLIECCHI), HCIONB3Ys (PU3NYECKHE BEITUYMHBI:
AIEKTPUUECKUIN 3apsjl, CHJIa TOKa, AJIEKTPUUECKOE HAMNPSIKEHUE, DIIEKTPUYECKOE
COTIPOTHBIICHHUE, PAa3HOCTh MOTEHITMAIOB, SJEKTPOJBIDKYIIAs CHiIa, padoTa TOKa,
WHIYKIUST MarHUTHOTO TOJs, cuia Awmmepa, cwia JlopeHma, WHAYKTHBHOCTH
KaTYIIK{, DHEPTUS DJIEKTPUYECKOTO M MArHUTHOTO TMOJ€H, MEepUoa W YacToTa
KojeOanuii B KoieOaTeTbHOM KOHTYpe, 3apsAl M Cuila TOKa B MpoIecce
TAQPMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHWM, (OKYCHOE pACCTOSHUE W
ONTHYECKAs] CWJIA JIMH3BI, TIPH OMHCAHWUW TPABWIBHO TPAKTOBATHh (DU3WUCCKUIA
CMBICIT HCIIONB3YEMBbIX BEIIMYWH, WX OOO3HAUEHUS W CIWHUIIBI, YKa3bIBaTh
(bopMyITBI, CBSI3BIBAIOIINE TAHHYIO (PU3MUECKYIO BETUUNHY C IPYTUMH BeTUINHAMU;



ONKCHIBATh M3YyYEHHBbIE KBAHTOBBIE SIBJIEHUS U MPOLECCHI, HCHOIb3Ys
(u3nuecKkre BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIus U UMIYJIbC (POTOHA, MEPUOJ MOTypacnaga, SHEPTUs CBA3U
ATOMHBIX SZIEp, TPU ONUCAHUM TMPABWIHHO TPAKTOBaTh (PU3UUYECKUN CMBICI
WCIIOJIb3YEMbIX BEJIUYWH, UX OOO3HAUCHUS U EJAUHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIIME JIaHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMU,
BBIYUCIIATH 3HAaUCHUE (PU3NUECKON BETUYUHBI;

aHANIM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCIONb3Ys (PU3NYECKHE
3aKOHBl U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS MPOBOJHUKOB, 3aKoH Jlxoyns—JIeHla, 3aKOH AJIEKTPOMarHUTHOM
UHAYKIIMH, 3aKOH MPSAMOJIMHEHHOT0 PAacpOCTPAHEHUS CBETA, 3aKOHBI OTPaXKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE ODWHIITEHHA ans Qororddexra,
3aKOH COXPAHEHMsI DHEPrUH, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUUECKOr0 3apsija, 3aKOH COXPaHEHMs] MacCOBOTO uucia, MocTyiaTel bopa,
3aKOH PaJIMOAKTUBHOIO PACIajia, MpU 3TOM Pa3indaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAKEHHE U YCJIOBHUS (TpaHUIbI, OOJIACTH)
IPUMEHUMOCTH;

ONpENEIATh HAIIPaBJIECHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJIsI IPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuiibl JlopeHua;

CTPOUTh M OIKMCHIBATh H300paKE€HHE, CO3[]aBa€MOE€ IUIOCKHM 3€pKajoM,
TOHKOM JTUH30M;

BBITIOJHATh DKCHEPUMEHTHI MO HCCICAOBAHUIO (PU3MYECKUX SIBICHUN U
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUI: IPU 3TOM
dbopmynupoBaTh podiieMy/3aaady U THIOTE3y YICOHOTO IKCIIEpUMEHTa, COOUpAaTh
YCTaHOBKY U3 MPEI0KEHHOTO 000pYAOBaHUS, TPOBOAUTH ONBIT U (HOPMYTUPOBATH
BBIBOJIbI;

OCYIIECTBIISITh MPSMbBIE M KOCBEHHBIC M3MEPECHHS (PU3NUECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAJBHBIN CHOCOO M3MEpPEHUsS W HMCIOJIH30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BETMYMH C HUCIIOIH30BAHUEM TIPSIMBIX
M3MEPEHUMN: TMpPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHUPOBATH PpE3yJbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJE TaOIUI] M TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEI0BaHUS;

co0roaTh mpaBuia 0€30MacHOro Tpyda MpH MPOBEACHUM WCCIEIOBAHHUNA B
paMKax y4eOHOro OSKCIIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM W IMPOEKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000pyI0BaHUS;

pemiaTth pacy€THblE 3aJaud C SBHO 3aJlaHHOM (DU3UYECKOW MOJIEIbIO,
UCIOJIb3Yys (PM3MYECKHE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIIOBUS 3aJa4u



BbIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (DOPMYJIBI,
HeoOXonuMble Il €€ pEellIeHUs, NPOBOAUTHh PACUETHl U OLEHUBATH PEAIbHOCTH
MOJIYYEHHOT'0 3HAUEeHUsI (PU3NYECKON BEJTMUMHBI,

pemaTh KaYeCTBEHHBIE 3a/1a4i: BHICTPAUBATh JJOTMYECKU HEMPOTUBOPEUNBYIO
LEMOYKY pacCyX ICHUIl ¢ ONOpold Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
dbuzuUecKkue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIeHMH  y4eOHBIX  3aJady  COBPEMEHHBIE
MH(OPMAIIMOHHbIE TEXHOJOTUU JIJISl TTIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUU
U TpeJICTaBICHUsl y4eOHOM U HAYyYHO-TIONYJIAPHON MHGOPMALIMH, TTOTYYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh MPUHUUIBI JEUCTBUS MAIIUH, NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUSA UX O€30MaCHOI0 MCIOJIb30BAHUS B MOBCEHEBHOMN
KU3HU;

NPUBOJUTH MPUMEPHI BKIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3UKE B IOBCETHEBHOMN JKU3HM 1JIs
obecnieyeHus: O€30MACHOCTH IpH OOpallleHUMH ¢ NpubopaMu M TEXHUYECKUMHU
yCTPOWCTBAaMH, Il COXPAHEHUs 3JOPOBbSI U COOJIOAEHHSI HOPM IKOJIOTUYECKOTO
IIOBEJICHUS B OKpPYKAIOILIEH cpelie;

paboTath B TpyHIe C BBHIMOJIHEHUEM pAa3IMYHBIX COLUAIBHBIX pOJei,
IUIAaHUPOBaTh pPAa0OTy TPYMIbI, PAUOHAIBHO paclpeiesaTh OOA3aHHOCTH H
IUITAHUPOBATh JEATEIBHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHUBATh
BKJIa/1 K&KJI0T0 U3 YYaCTHUKOB T'PYIIIbI B PEIIEHNE pacCMaTPUBAEMOM IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4yecTBO 4acoB J1eKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM (uugposbie)
Ne ni/m KonTpoJbHble IIpakTH4eckue
NMporpamMMbI Bcero o0pa3oBaTejibHbIe
padoThI padoThI
pecypchl
Pazgen 1. ®U3UKA U METOAblI HAYYHOI'O ITO3HAHUSA
Bbubnuoreka [IOK
11 o 2
M3UKa U METOJIBl HAYYHOTO TTO3HAHUS httos://m.eds00.ru/ 741072
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
Bbubmuoreka [IOK
2.1 K 5
rHenata https://m.edsoo.ru/7f41bf72
Bbubmuoreka [IOK
2.2 7
Auramuica https://m.edsoo.ru/7f41bf72
Bubaunoreka [JOK
2.3 3 6 1 1
AKOHPL COXPAHCHIL B MEXAHIKe https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI 9 1 bub6mmorexa [JOK
' TeopUM https://m.edso00.ru/7f41bf72
3.2 OCHOBBI TEpPMOAVMHAMUKA 10 1 bubmaorera OK
https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTRA. 5 bu6nunorexa [JOK

da3oBbIC nepexoabl

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



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

Htoro no pazneny

24

Paznea 4. QJIEKTPOJUHAMUKA

4.1 DneKTpocTaTuKa 10 Bubanorexa [OK
' HERIP https://m.eds00.ru/7f41bf72
4.2 ITocTrosiHHBIN neKTpudeckuil ToK. Toku B 12 bubnuorexa [{OK
' pa3IMUHBIX cpefax https://m.eds00.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68



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

11 KJIIACC

KoaudecTBO 4acoB JJIeKTPOHHBbIE
HaunMeHoBaHMe pa3iesioB U TeM (uugposbie)
Nen/mn Koutpoasusie | TpakTtuueckue
NMporpamMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOAUHAMHUKA
11 MaruutHoe nose. DNeKTpOMAarHuTHast 11 1 3 bubnuorexa [{OK
' UHIYKLHS https://m.eds00.ru/7f41c97¢
Utoro no pazneny 11
Pasznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4eCcKrue M AIEKTPOMAarHUTHBIE 9 1 bub6mmorexa [JOK
' KoJe6anus https://m.eds00.ru/7f41c97¢
59 MexaHU4eCcKrEe W DIEKTPOMarHUTHBIE 5 1 bub6mmorexa [JOK
' BOJIHBI https://m.eds00.ru/7f41c97c¢
23 OnTiKa 10 3 Bubauoreka [JOK
https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 24

Paszzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJBLHOCTH

31 OCHOBBI cCIELHAIBHOM TEOpUU 4 1 bub6mmorexa [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pasneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHTbl KBAaHTOBOM ONTUKU 6 bubmmorexa HOK

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

bubmuoreka [IOK

42 C 4
TPOCHUE aTOMa https://m.edsoo0.ru/7f41c97c
bubmuoreka [IOK
4.3 A 5
TOMHOE SJIpO https://m.edsoo.ru/7f41c97c
Uroro o pazneny 15

Paznea 5. QJIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DJeMeHThl aCTPOHOMHUH M acTpOU3UKU 7 bubmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Utoro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IMOBTOPEHHUE

61 | OBoGmaromes novropermne ‘ oI madsoo tesc
Wroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHMHE 10

KJIACC
Kosau4yecTBO 4acoB JIeKTPOHHBbIE

Ne Hara nudgposbie

Tema ypoka Kontpoabnsie | IlpakTnueckue
n/n Bcero U3Y4YeHM s oOpa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

®du3rKa — HayKa 0 IpUpoJie.

. Mo Z O‘; 5 g . Bu6nuorexa [JOK

YHBIC METOJIBI TO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKpY’KaIoIIero Mupa
Ponb u MmecTo pusuku B

) (hopMUPOBaHUU COBPEMEHHOM 1 bub6mmorexa [JOK
Hay4YHOW KapTHHBI MUPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU NEATEIBHOCTH JIIOIEN
MexaHndecKkoe IBUKEHHE.

3 OTHOCHTEIILHOCTh MEXaHUYCSCKOT O 1 Bbubanoreka [JOK
nBrkeHus. [lepemenienue, CKOpOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMepHOE npsiMoNTMHEHOE 1 bub6mmorexa [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NTPAMOJIMHEITHOE 1 bub6mmorexa [JOK
IBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOonHoe masieHne. Y CKopeHue 1 bub6mmorexa [JOK
CBOOOIHOTIO MMaJIeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe NBUKEHUE.

7 JBmkeHre MaTepUaIbHOH TOYKH IIO 1 bubmmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 IIpunun otHOCUTENBHOCTH [ anuies. 1 bubmuoreka [IOK



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

WNuepuunanbHble CUCTEMBI OTCUETA.
[Tepselit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [Ipunnun

bubmuorexa [IOK

o CYHEPTOSHIHM CHIL BTOpOHﬁaKOH https://m.edsoo.ru/ff0c3be8
Hprorona anst MatepuanbHON TOUKH

10 Tperuit 3axoH HeroToHa s bubauorexa [{OK
MaTepHAITbHBIX TOUCK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHMPHOro taroreHus. Cua

11 TskecTH. IlepBas kocmuyeckas bubmiorexa IOK

https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bub6mmorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuenr tpenus.

13 Cuna cznpomBneH(fI(;i: npu I[BI/I)P;(GHI/II/I buGmuorexa [OK

https://m.edsoo.ru/ff0c3f76
TeJa B JKUJIKOCTH HJIM ras3e
[ToctynarenbHOE U BpamaTeabHOE

14 JBUKCHHUE a0COTFOTHO TBEPIOTO Tea. bubnuorexa [{OK
MowmenT cuibl. [1nedo cunel. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIIOTO TeNa
NMnynsc MaTepraabHOW TOYKH,

15 CHCTE€MBI MaTE€PUAIBHBIX TOYEK. bubnuorexa [IOK
NmMiynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
nMInyiabca. PeakTuBHOE ABUIKEHHUE
PaGoTa 1 MOIIHOCTD CHITBI.

16 Kunernueckas sHeprus MaTepHaIbHONR bu6munorexa [JOK
Touku. Teopema 06 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KHMHETUYECKON IHEpPruun

17 IToTennuanbHas SHEPTHUS. bubmmoreka [IOK



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

IToreHmansHast HEPTUS YIIPYTO
nehopMHUPOBaHHON PYKUHBI.
[ToTrenumansHas sHEpTUs Tesa BOIU3U
MIOBEPXHOCTH 3EMIIU

https://m.edsoo.ru/ff0c461a

18

IloreHuuanbHbIE U HETIOTEHIMAIbHBIE
cuibl. CBsi3b pabOTHI
HEIMOTEHIUAJIbHbIX CHJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEII.
3aKOH COXpaHEHUs MEXAaHUYECKON

SHEPTHH

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopatopHas paboTa
«HccnenoBanne cBA3U pabOTHI CHIIBI C
H3MEHEHHEM MEXaHHMYECKOM OHEpPruu
TeJla Ha IPUMEpPE PaCTSIKEHUS
PE3UHOBOIO KI'yTay

20

KonTponbpnas pabora mo Teme
«Kunemaruka. JlmnamMuka. 3aKOHBI
COXpaHCHUS B MEXaHUKE)»

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
KWHETHYECKOU Teopuu. bpoyHOBCKOE
nemwkenue. Iudpysus

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

22

XapaxkTrep ABUKEHUS U
B3aMMOJIEMCTBUS YaCTHUL BELIECTBA.
Mopenu cTpoeHHUsl ra30B, KU JIKOCTEH
U TBEPABIX TEI

23

Macca monekyn. KonuuectBo
BeniecTBa. [locTossHHas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u eé usmepenue. lllkana Temmneparyp
Lennscus

WUneanpueiii raz3 8 MKT. OcHoBHOE

bubmuoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHasi TemrepaTypa Kak mepa
26 cpeaHell KHHETUYECKON 3HEepPTruu bub6mmorexa [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelpona
27 3akoH [lanpToHa. ['a30BbIC 3aKOHBI
JlabopatopHas paboTa
28 «HMccmenoBanne 3aBUCUMOCTH MEXKIY
napameTpamMu COCTOSHUS
pa3peKEHHOTO Ta3ay
29 N3omponeccsl B HACaIbHOM I'a3e U UX bub6mmorexa [JOK
rpaduuecKoe mpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpeHHsAs sHEprUs
TEPMOJNHAMHYECKOIN CUCTEMBI U
30 crocoObl e€ m3MeHeHus. KomnuecTBo bub6mmorexa [[OK
TEIUIOTHI ¥ paboTa. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEpPrus OJHOATOMHOI'O HJEATHLHOTO
rasa
31 Bunsl rennonepenaun bubmnoreta LJOK
https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEMI0EMKOCTh BELIECTBA.
32 KonnuuecTBO TEMIOTHI MpH bubamorera LIOK
. https://m.edsoo.ru/ff0c5¢c36
Terionepeaaye. AnnabaTHbI Mporecc
33 [lepBblil 3aKOH TEPMOJUHAMUKH U €TO bu6nunorexa [JOK

OPpUMCHCHUC K U30IIpoHcccaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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HeoGpartumocts mporeccoB B

bubmuoreka [IOK

4 .B i

3 HPHPOAE. BTOPOH 3akon https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU

35 [Mpunuun nevicteus u K11/ rennoBoi bubmuoreka [IOK
MaIluHBbI https://m.edsoo.ru/ff0c600a

36 uxn Kapuo u ero KII/|

37 DKOMoru4eckue mpoodaemMbl
TEIMJI0IHEPTCTHKU

38 O6o6marommii ypox «MonexymsipHas bu6mmorexa [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKH https://m.edsoo.ru/ff0c6938
KonTtponbnas pabora mo Teme

39 «MornekynspHasi puznka. OCHOBBI bubanorexa [OK

Yp ) https://m.edsoo.ru/ff0c6a50
TEPMOINHAMHUKN»

40 [Tapoobpa3oBanue 1 KOH/ICHCAITUS. bub6mmorexa [JOK
HcnapeHue u KuneHue https://m.edsoo.ru/ff0c63b6
AOGcComoTHAasE 1 OTHOCUTEIbHAS

41 BJIQKHOCTH BO3/1yXa. HachleHHbIi brbamnorexa [OK

Ay B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrannuaeckue u

42 aMmop¢HbIe Tes1a. AHU30TPOIHUS bubnuorexa [IOK
CBOHMCTB KpHCTaLIOB. JXXKuakue https://m.edsoo.ru/ff0c65f0
kpuctawisl. COBpeMEHHBIE MaTepHalIbl
[InaBneHune M KpUCTAIUIU3ALUS.

43 VYaenbHas TemoTa IJIaBICHHS bubanorexa LIOK

8 ' https://m.edsoo.ru/ff0c6708
CyOnumanus
44 VYpaBHeHuUE TEMJI0BOro 6ajgaHca bubamorera LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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DJeKTpu3anus Tei. DIEKTPUIECKU

45 1 bubnuorexa [JOK
. K K
3apAl. ZBa BHJA STICKTPHHACCRIX https://m.edsoo.ru/ff0cébcc
3apsI0B
IIpoBOOHUKYU, TUAJICKTPHUKU U
46 H(f)n OBOJHUKHA 3a1<opH COXpaHEHUS bubnnorexa HOK
YHpOBOA ’ P https://m.edsoo.ru/ff0cébcc
AIEKTPUIECKOTO 3apsija
BsaumogeiictBue 3apsaoB. 3aKOH
47 Kynona. TouyeuHbIi 31€KTPUUECKUI bubnnorexa OK
Y ’ P https://m.edsoo.ru/ff0c6ce4
3apsia
Hanps>k€HHOCTB 3JIEKTPUYECKOTO
48 nons. [IpuHuun cynepnosunuu bubnuorexa [{OK
ANEKTpUYECKUX mosei. JInaun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaGora cut ayeKTpocTaTHIecKoro
49 osst. [Torennman. Pasnoc brbamnorexa LIOK
moutst. ITorennmann. HOCTH
t https://m.edsoo.ru/ff0c6f00
IIOTEHIINATI0B
IIpOBOIHUKH U JUDIEKTPUKH B
50 3J'IpeKT OCTATUYECKOM nfne bubnnorexa I{OK
P ’ https://m.edsoo.ru/ff0c7018
JmanekTprdeckas MPOHUIIAEMOCTh
Bubauoreka [JOK
51 DnekTpoéMKOCcTh. KoHeHCcaTO
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTh TUIOCKOTO
52 KOHJEeHcaTopa. DHEprus 3apsHKEHHOI0 bubnnorexa HOK
A pa- P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGoparopnas pabora "U3mepeHue
3IEKTPOEMKOCTH KOHAeHcaTopa"
54 IIpunHIIMNT AEHCTBUS U TIPUMEHEHHUE

KOHACHCATOPOB, KOIIMPOBAJIBHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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ammaparta, CTpyHHOro pHHTepa.
DneKkTpocTaTHYecKas 3aluTa.
3a3eMiIeHHE 3JIEKTPONpHOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €TO
cyiectBoBaHusl. [10CTOSTHHBIN TOK.
Cuia Toka. Hanpsixkenue.
Conpotusnenue. 3akon Oma s
ydacTKa enu

56

[TocnenoBarenbHOE, TapaIeILHOE,
CMEIIaHHOE COCAMHCHHE
MpoBOIHUKOB. JlabopaTopHas pabora
«/3y4eHne cMemanHOr0 COeIMHEHHS
PE3UCTOPOB»

Bubmuoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa u MOIITHOCTB 3JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

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

58

3akon OMa Jutst TOJTHOU (3aMKHYTOM )
anekTpuueckoi nenu. Koporkoe
3ambIkanue. JlaboparopHas pabora
«M3mepenue DJIC ucToUHMKA TOKA U
€ro BHYTPEHHETO COIPOTHBIICHHSD)

Bubauoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHasi MPOBOJAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
CONPOTHUBJICHUS] METAJIJIOB OT
temnepaTypsl. CBepXIpOBOAUMOCTh

60

DNEeKTpUYECKUN TOK B BaKyyMe.
CBOMCTBa 3JIEKTPOHHBIX MY4YKOB

61

[TonynpoBogHuku, ux coOCTBEHHAs U
npuMecHas npoBogumoctb. CBoiicTBa
p—n-nepexona. IlonynpoBOAHUKOBBIE

bubmmoreka IIOK
https://m.edsoo.ru/ff0c84ae



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

npuOOpHI

DJIEKTPUYECKUM TOK B pacTBOpax u

62 paciuiaBax 3JE€KTPOJIUTOB. 1 bubauorexa [IOK
DNEKTPONUTHYECKAsT JAUCCOIMALINS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOan3
DJIEKTPUYECKUI TOK B razax.

63 CaMocTosTeNbHbINA U 1 bu6mmorexa [JOK
HECAMOCTOSITENNbHBIN pa3paa. MomHus. https://m.edsoo.ru/ff0c84ae
[Ina3ma
DnexTpudeckue npudops! U

64 YCTPOMCTBA U UX ITPAKTUYECKOE 1 bub6mmorexa [JOK
npuMeHenne. [IpaBmina TeXHUKH https://m.edsoo.ru/ff0c86fc
6€30MacHOCTH

65 O6o06maromuii ypox 1 bubnuorexa [{OK
«DNEKTPOITMHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTponbsnas pabora mo Teme

66 «9Onekrpocratuka. [locTosHHBIN 1 bubnuorexa [{OK
ANIEKTPUYCCKUM TOK. TOKH B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX cpeaax»

67 PezepBHblii ypok. KonTponbHas 1 bub6mmorexa [[OK
pabota o TeMe "DIeKTpoJruHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHEBIil ypok. O000maronuii ypok 1 bub6mmorexa [JOK
no remam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB IIO 68

[NPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c88be
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11 KJIIACC

KoaudecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara nudgposbie
n/n Tema ypoxa Bcero Konrpoaeurie TpakTuyeckue u3ydyeHus | oOpa3zoBaTesibHbIE
padoThI padoThI pecypest
[TocTossHHBIE MarHUTHI U UX

1 B3amMojelicTBre. MarHuTHOE IIOJIE. 1 Bubnuoreka [IOK
BexTop MmarauTHO#N nHAYKIMH. JInHUK https://m.edsoo.ru/ff0c9778
MarHuTHON HHAYKIIAH
MarauTtHOE TOJIE TPOBOJAHUKA C

5 TokOoM. OnsIT Opcrena. 1 bubnuorexa [{OK
B3anmoneiicTBre MpOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas pabora «M3yuenue 1 1 bub6mmorexa [JOK
MarHMTHOTO TOJISI KaTyIIKA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBE MarHuTHOT O MO HA
npoBogHUK ¢ TokoM. Cuia Ammepa.

4 JlaGopatopHas pabora 1 1 bubnuorexa [{OK
«MccnenoBanue necTus https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOIO MarHuTa Ha paMKy ¢
TOKOM»

JeiicTBHE MATHUTHOT O TTOJIS HA

5 JBIDKYIIYIOCS 3apSIKEHHYIO YaCTHILY. 1 bu6nnorexa [JOK
Cuna Jlopenna. PaGora cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpoMarHutHas MHAYKUus. IToTok 1

BEKTOpa MarHuTHOU nHAykuu. 3/1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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UHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
unaykuuu dapanes

JlaGopatopHas pabota
«HMccnenoBanue sIBICHUS
3JIEKTPOMAarHUTHON WHIYKIUN

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

NunykTuBHOCTS. SIBIEHUE
camounaykuuu. IJIC caMOMHIYKIMH.
DHeprusi MarHUTHOT O MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIE

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHU4eCKue yCcTpOuCTBa U UX

NIPUMEHEHHE: ITIOCTOSTHHBIE MarHUTHI,
3JIEKTPOMAarHUTBI, 3JIEKTPOIBUTaTENb,
YCKOPHUTEJH 3JIEMEHTAPHBIX YaCTHI,

HHAYKOUOHHAA I€Yb

10

O6o6maromuii ypok «MarauTHoe
nose. DIIEeKTPOMarHuTHAs WHIYKIIHSD)

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

11

KonTponbsnas pabora mo Teme
«MarnuTHOE noJje.
DJEeKTpOMarHuTHasE MHIYKIHS

Bubauoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHHUYECKHE
kosebanus. ["apMoHHYEeCKHe
KojeOaHus1. YpaBHEHHE
rapMOHHYECKUX KOJCOAHHIA.
[IpeBpaiiieHre SHEPTHH

bubauorexa [JOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
nepruoja MalblXx KojaebaHuil rpy3a Ha
HUTH OT JJIUHBI HUTU U MacChl Tpy3a»



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

14

Kone6atenpusbiit koHTyp. CBOOOAHBIE
QJICKTPOMArHuTHBIC KoJIcOaHUA B
U/IeabHOM KoJieOaTeIbHOM KOHTYpE.
Amnazorus MEKAY MEXaHUYCCKUMU U

QJICKTPOMAariuTHbIMH KoJIEOaHUSIMU

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

15

®opmyna TomcoHa. 3akoH
COXpaHCHUA SHEPTUU B UACATIBHOM

KoNebaTeIbHOM KOHTYpe

Bubnuoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

IIpencraBnenue o 3aTyXarOIUX

KoJeOaHusAX. BeHyX1eHHbIE

MeXaHWYecKue Kojieoanusa. Pesonanc.

BI)IHY)KI[GHHI:IG SHGKT‘pOMaFHHTHLIe
Koe0anus

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

17

[Tepemennsblit TOk. CHHYCOUJaTbHBIN
MEPEMEHHBIA TOK. MOIITHOCTH
MIEPEMEHHOr0 TOKa. AMIUTUTYTHOE U
JEMCTBYIOLIEE 3HAUEHHUE CHUJIbI TOKA U
HaIpsHKEHUs

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

18

Tpauchopmatop. [IponsBoncTro,
nepenada u morpedieHue
3JIEKTPUYECKON IHEPIUU

19

YCTpOHUCTBO U NPAKTHYECKOE
MIPUMEHEHUE IEKTPUUECKOTO 3BOHKA,
reHeparopa NepeMeHHOr o TOKa,
JIMHUH 3JeKTponepenay

bubauorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKUE PUCKH ITPU
MIPOU3BOCTBE INEKTPOIHEPTUH.
Kynprypa ucnonb3oBanus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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3JIEKTPOIHEPTUHU B TOBCEIHEBHOM
KU3HU

MexaHHn4ueckue BOJIHBI, YCIIOBH
pacnpoctpanenus. [lepuon. CkopocTb

bubmuorekxa [IOK

21
pacrnpocTpaHeHUs U JJIMHA BOJHBI. https://m.edsoo.ru/ffOcca54
[Tomepednbie 1 POAOIBHBIE BOTHBI
29 3Byk. CkopocTh 3ByKa. [ poMKOCTh bub6mmorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoMcTBa U ckopocTh. lllkama bubnmorexa HOK
BOKMCTBA U CK Tb. Hlkan
P https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATHUTHBIX BOJH
[IpuHIUTIBEI pauOCBAI3H U
24 TeneBuIeHUs. Pa3Butue cpencts
cBsa3u. Pagnonokanus
25 Kontponbnas pabora «Konebanus u bub6mmorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonuHETHOE pacpOoCTpaHEeHHE
26 CBETa B OJIHOPOJHON cpeje. bub6mmorexa [JOK
Todeunblid UICTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeta. 3aKOHBI
27 oTpaxeHus csera. [loctpoenue bubanorexa LLOK
p L p https://m.edsoo.ru/ffOcd4e0
n300pakeHHH B IIIOCKOM 3epKajie
IIpenomnenue ceeta. [loaHoe
28 BHYTpeHHee oTpaxkenue. [IpenenbHbiii bu6nnorexa [JOK
YT OJI ITOJIHOTO BHYTPEHHET O https://m.edsoo.ru/ff0cd7f6
OTpaKeHUs
29 JlaGopartopHas pabota «M3mepeHue bu6nunorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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IMoKas3aTejiad MpCIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunssl. [TocTpoenune nzo0paxeHuii B

bubmuorekxa [IOK

30 nun3e. DopMmyna TOHKOM TUH3HI.
pMY https://m.edsoo.ru/ffOcddle
YBenuueHue TuH3bI
JlaGopatopHas paboTa
31 «HccnenoBanme CBOWCTB
M300paKeHUH B IMH3AX)
Hucnepcus csera. C10XKHBIN cOCTaB
39 6enoro ceera. L{et. JTaboparopuas
pabora «Habnronenue nucnepcun
CBETa»
WnTepdepennus ceera. Audpaxums bubnauorexa [{OK
33 ;
ceera. [ludpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedHoCcTh CBETOBBIX BOJH. bubmmorexa [JOK
[Monspuzamnus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue mpuOOPHI U YCTPOICTBA U
ycnoBUs MX 0€30MacHOro0 MPUMEHEHUS
['panu1ibl TPUMEHUMOCTH
36 KJIaccuueckor Mexanuku. [loctynars bub6mmorexa [JOK
CHCIMATLHOU TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH.
37 3 bubauorexa [JOK
aMeJICHHEe BPEMEHHU U COKpalleHue
P bath https://m.edsoo.ru/ff0cfa42
JUTHUHBI
DHeprust ¥ MUMITYJIbC PEISITUBUCTCKON
. bubmmoreka [IOK
38 gacTHIlbl. CBSI3b MAcChI C DJHEpTUEH U
https://m.edsoo.ru/ff0cfc68
UMITYJILCOM. DHEPTHUs MOKOS
39 Kontponbsnas pabora «Onrtuxa. bu6nunorexa [JOK



https://m.edsoo.ru/ff0cd67a
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OcHOBBI cieaIbHON TEOPUU
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyna Ilnanka. DHeprus

bubmuoreka [IOK

40
Y UMITyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIEI0OBAHUE 516 ITOK
nbanoreka
41 .0 A.T.
porodpexra. Omprrer https://m.edsoo.ru/ffOcffca
CroneroBa
3akonsl horoadPexra. YpaBHeHUE
42 BﬁHmTe(IgIHa J('Il)j) ¢)0T03(bp(beKTa bubanorexa [OK
s ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢orosddexra
Jasnenue ceera. OnwiTe! 11. H.
43 JleGeneBa. X eCKoe JCHCTBHE bubanorexa OK
Ba. HNMHNUYCCK HNCTBHU
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUUECKHE YCTPOWUCTBA U
44 MPaKTHYECKOe TPUMEHEHHE:
¢dotosieMeHT, (OTOMATINK,
COJIHEUHas 0aTapesi, CBETOAM O
45 Pemenue 3amad no reme «31€MEHTHI Bubauoreka [JOK
KBAHTOBOM OITHKH) https://m.edsoo.ru/ff0d0302
Mogenp aroma ToMcona. OnbITH
46 Pesepdopaa mo paccessHHIO O-4acTH brbmmorexa LIOK
POOPA P - https://m.edsoo.ru/ff0d091a
[InanerapHas Mojenb aToMa
bub OK
47 [Toctynater bopa nosmorexka Il
https://m.edsoo.ru/ff0dOafa
N3nydenue u noromenue GoToHOB
48 IIpU [IEPEXO0IE aTOMA C OJHOI'0 YPOBHS bubmmorexa HOK
P pexod . A P https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha JAPYroi. Bumpl ciekTpoB
49 BonnoBrlie cBoiicTBa yacTull. BoaHbI bubmmoreka [IOK
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https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

ne bpoiina. KopnyckynspHo-
BOJTHOBOW ayanu3M. CIIOHTAaHHOE U
BBIHY)KJIEHHOE HM3JTy4YCeHUE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PagUOaKTUBHOCTH. OTBITHI
Pesepdopna nmo ompeneneHuro cocraBa
PaIMOaKTUBHOTO M3TyYEHUS

bubmuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6era-, raMma-
n3nydeHus. Biusnue
PaAMOAaKTUBHOCTHU HA JKUBbBIE
OpraHu3MBbl

52

OTKpbITHE IPOTOHA U HEMUTPOHA.
N3otomsl. Anbda-pacma.
DNeKTPOHHBIN U TO3UTPOHHBIN OeTa-

pacmaz. 'aMmma-u3nydeHue

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

53

OHeprus cBsA3M HYKJIOHOB B sJpe.
S nepusle peakuuu. A aepHbIn
peakrtop. [IpoGiemsl, mepCreKTUBEI,
9KOJIOTMYECKHE ACTIEKTHI A1epHOU
SHEPreTUKU

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

54

DneMeHTapHbie YacTUIbL. OTKpPBITHE
MO3UTPOHA. MeToabl HAOIIOAEHUS 1
perucTpanuy 31eMEeHTapHbIX YaCcTHULL.
Kpyrasiit cton « DyHnaMeHTaIbHBIE
B3auMoAecTBUsA. EAMHCTBO
(buU3HYECKOi KAPTUHBI MUPa»

bubauorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gnoro ne6a. Co3sesmusi,
SIPKUE 3BE3JIbI, TUIAHETHI, UX BUIAMMOE
nBukenue. CoaHeyHas cUCTEMA



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnne. ConHeuHass aKTUBHOCTD.
Uctounuk s3nepruu CoiHua u 3B€371

57

3BE3JbI, NX OCHOBHBIC
XapaKTEePUCTUKU. 3BE3bI TIaBHOMN
rnocienoBaresbHOCTH. BHyTpeHHee
crtpoenue 38€31. CoBpeMeHHbIE
MPEACTABJICHUS O MPOUCXOXKICHUU U

sBosironu CoJiHIa U 3BE3 1

58

Muneunsii [1yte — Hama ["anakTuka.
[Tonoxenue u npuxenne ConHua B
l'anaktuke. I'anmaktuku. Y€pHbIe

ABbIPBI B ApaxX raJlakTUuK

59

Bcenennas. Pa3zberanne ranakTuk.
Teopus bonbpmioro B3psiBa.
PenukroBoe msnmydenue.
MeraranakTuka

60

Hepemennsie mpobiaeMbl acTpOHOMHH

61

KonTtponwsHas pabora « D1eMeHTHI
aCTPOHOMUU U aCTPOYU3UKI»

62

O6o6maromuii ypok. Pois ¢puszuku u
ACTPOHOMHUHU B 3KOHOMHYECKOMH,
TEXHOJIOTHYECKOHN, COIUaIbHON U
ATUYECKOH chepax nesaTeIbHOCTH
yeJoBeKa

63

O6o6maromuit ypok. Pois 1 mecto
(U3UKU U aCTPOHOMUHU B
COBPEMEHHON HAYYHOU KapTUHE MUPaA

64

O6o6maromuii ypox. Ponb




¢usnueckoir Teopur B (HOPMUPOBAHUU
MpeacTaBIeHUu 0 GU3NYECKOM
KapTHHE MHUpa

O6o6maromuii ypok. Mecto
¢u3ndecKkoil KapTUHBI MUpa B 0011EM

65 1
psILy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJICTABJICHUN O MPUPOJIE

66 PesepBHbIil ypok. MarautHoe nosze. 1
DeKTpOMarHuTHAs WHIYKIIHS
PeszepBubIil ypok. Ontuka. OCHOBBI

67 CHenuaIbHON Teopuu 1
OTHOCHUTEIBHOCTH
Pese i ypok. KBaHToBa 3HKa.

o ) pHBIN ypok. KBaHTOBas ¢usuk . BuGmorexa LLOK

HICMCHTHL aCTpOHOMITI 1 https://m.edsoo.ru/ff0d1784
acTpo(U3NKU
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYHEHUKA

» ®usuka, 10 knacce/ Kacesnos B.A., O011iecTBo ¢ orpaHUYeHHON
0TBETCTBEHHOCTHIO «JIPODA»; AxunonepHoe oOiecTBo «M3narenscTBo
«IIpocBenieHue»

» ®usuka, 11 knacce/ KacesinoB B.A., O611ecTBO C OrpaHUUYCHHOM
OTBETCTBEHHOCTHIO «/J[PODA»; AkiinonepHoe obmiecTBo «M3narenbcTBo

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPUAJIBI 1JIs1 YUUTEJA
[Iporpamma xypca ¢usuku jis 10—11 kmacco. ba3oBsriit ypoBens (aBTop B.

A. KacbsiHOB)

YMK «®usuka. 10 knacc. ba3oBblit ypoBEeHb

1. ®usuka. 10 knacc. ba3oBsiii ypoBeHB. YUEOHUK C DIEKTPOHHBIM
npunoxennem (aBrop B. A. KacbsiHOB).

2. ®usuka. 10 kmacc. ba3oBeliit ypoBeHb. MeToandeckoe mocodue (aBtop B.
A. KacbsiHOB).

3. ®usuka. 10—11 xnaccel. ba3oBsrii ypoBens. TeTpanb 11 1a00paTOPHBIX
pabot (aBTOpHI B. A. KacesiHos, B. A. KopoBun).

4. dusmuka. 10—11 kmaccel. ba3zoBeiit ypoBenb. Komriekt TeTpameit aist



KOHTpPOJIBHBIX padoT (aBTop B. A. KacbsaHOB)
5. ®usuka. 10 kiace. Jlunaktuyeckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yako).

YMK «®usuka. 11 knacc. ba3oBblit ypoBEeHb

1. ®usuka. 11 knacc. ba3oBbiil ypoBEeHb. Y YEOHHK C 3JIEKTPOHHBIM
npwioxenueM (aBtop B. A. KacesHoB).

2. ®usuka. 11 knacc. bazoBslii ypoBeHb. MeTonuueckoe mocooue (aBtop B.
A. KacwsiHOB).

3. ®usuka. 10—11 kiaccel. ba3zoBeiit ypoeHb. TeTpanb 1iis 1a00paTOPHBIX
pa6ot (aBTopsl B. A. KacesinoB, B. A. Koposun).

4, ®uzuka. 10—11 knaccel. ba3oBsiit ypoBeHb. KoMrIuiekT Tetpanaeit ais
KOHTPOJIBHBIX paboT (aBTOpHI B. A. Kacesnos, . B. Urpsimmios).

5. @usuka. 11 knacc. [luakTuueckrue KapTouku-3aaanus (aBTopsl M. A.

Vakos, K. M. Ymakos).

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1 http://nsportal.ru - cormasibHas ceTh paOOTHHUKOB 0OPa30BaHUS.

2 http://markx.narod.ru/pic/ - pusuka B mkoure.

3 http://festival.1september.ru/articles/ - bectuBanp negaroruueckux uaci

«OTKpBITBIA YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http:/lwww.fizika.ru/ - caiit st yauteneit pU3MKK U MX YISHUKOB.
5 http://'www.physics.ru/ - maTepuaisl o pu3mkKe.
6 www . ege .edu.ru - uadopmarronssii mopran EID.

7 http :// school - collection . edu . ru / - egunas komtexius LIOPoB


http://www.fizika.ru/
http://www.physics.ru/

