r
. . OOKYMEHT
MHUHUCTEPCTBO NIPOCBELIEHUA POCCUUCKOU NMOAMUCAH
QNIEKTPOHHOM
®EJEPALIUN NMOAMUCLIO
MunucrepcTBo oopazoBanus Omckoii odJacTu Ceprugpmiar:
008F047549B63D43B277045C48D25A
E6D3
Komurer 06pa3oBaHusi aAIMMHUCTPALMU Bragenew;: FAYC OflbIA MrOPEBHA
[LewvicteuTteneH: ¢ 23.01.2023 go
. 17.04.2024
IMoaTaBCKOr0 MyHUIIMIIAJIBLHOIO pailoHa
L
BOY "lloarackas CLI Ne 2"
Paccmotpeno na MC CormnacoBaHo YT1Bepxaao
[Ipencenarens MC 3amectutens qupekropa mo YBP - Tupexrtop
H.JI. Otamace E.B. MuytuHa BOY «IlonraBckas CILI Ne2y
IIporokon 3aceganust MC Ne O.U. l'ayc
ot 31 aBrycra 2023 . ot 31 aBrycra 2023 . Ipuka3z Ne 111
ot | centsiopst 2023 .
PABOYASA ITPOT'PAMMA

(ID 1078465)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

11t o0ydarommmxcs 10-11 kmaccos

Cocrasurens [lanct Yaesana [lerpoBHa

IMoaraBka 2023r

YUUTETb PU3UKU



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyXkaroumero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (pU3MUYECKHX 3aKOHOB. [IpHHIINUIT COOTBETCTBHUSL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

Amnaiorossle ¥ U(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKU.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. CiokeHne nepeMenieHud u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NepeMEIIeHUs] MaTepruaibHOH TOUYKHA OT BpEMEHHU.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuneiiHoe naBmkeHue. J[BHkeHHEe MaTepuaibHOM TOYKM IO OKPYKHOCTHU C
IIOCTOSIHHOW I10 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yacTtoTa oopauieHus. LleHTpocTpeMUTETbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa W MNPAKTUYECKOE IIPUMEHEHHWE: CIHUJOMETp, JBUKECHHE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucteMbl OTCUETa, MIUTIOCTPALUS KHUHEMAaTHUYECKUX XapaKTEPUCTUK JIBUKEHUSI.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hampasnenne ckopocTH Npy IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHre HepaBHOMEPHOTO JBUKEHHUSI C LENbIO OIPeIeJIeHHs] MTHOBEHHON CKOPOCTH.

HccnenoBaHnne  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH [Manuies. Ilepsoiit 3akoH HeroToHa. IHEpLManbHbIE CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepUaIbHON TOUKU. TpeTuit 3akoH HproTOHA J1711 MatepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kospdumument tperns. Cusia conpoTHBICHHS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPOMCTBA M IPAKTUYECKOE INPHUMEHEHHWE: IMOJIINUIIHUKY, [BUKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B IPY)KMHE U PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHeHUsl UMIyJbca. PeakTuBHOE ABM)KEHHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOukd. Teopema 00 M3MEHEHMM KUHETHYECKOH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexox mMoTeHIIMATBFHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
IpUMepe PacTSKEHHs] PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU M X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, JKUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BemecTsa.
[locTostnHas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOPHUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkama temneparyp KenbBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEcCoB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Monens onbita IlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.

Mopaenb, HUTIOCTpUpYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Ompenenenne Macchl BO3AyXa B KJIACCHOW KOMHATe€ HAa OCHOBE HM3MEpEHUU 00BhEMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXIy IapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO ra3a.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cucteMa. BHYTpeHHsIS 3Heprus TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndecTBo TemIoTsl U pabota. BHYTpeHHss SHEpTUsi 0THOATOMHOTO
UJIeaJIbHOTO Ta3a. Buasl Temionepenaydn: TEIIONPOBOIHOCTb, KOHBEKLUS, U3JyYCHHUE. Y ACIbHAs
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIITOTHI ITPH TEIUIONEpEaAYe.

[Tonsitue o0 anmabatHOoM mnporecce. [lepBblif 3akoH TepMoauHaMmuku. [Ipumenenue
MIEPBOT0 3aKOHA TEPMOAMHAMHUKHY K H30mpoiieccaM. [ padudeckast uHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTs MpoieccoB B MpUpoIe.

Tennossie MamuHbl. [I[puHIMANBI AEHCTBUS TEMIOBBIX MaiuH. [IpeoOpa3zoBanus SHEPTUU B
TeIIOBBIX MammmHax. KoaddunueHT monesnoro nerctBus TerioBor MamuHbl. [{ukn Kapuo u
ero Ko3((UIMEHT MOJIE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JBUTAaTEllb BHYTPEHHEIrO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH H3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpeHHEH sHepruu (TemMrepaTyphl) Tea Ipu TeIuionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXxa. HachlmenHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTB TEMIIEPATypbl KUIIEHUSI OT AaBJICHUSI.

Teépnoe Teno. Kpucramnmueckue u amopdHbIe Tesna. AHU30TPOIHUS CBOWCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa miasneHus. Cyonumanus.

VYpaBHeHHE TEIIOBOTrO OanaHca.

TexHuueckue ycTpoWCTBa W IMPAKTUYECKOE IMPUMEHEHHE: TUIPOMETP U ICUXPOMETD,
KaJIOpDUMETP, TEXHOJOTHMU  IIOJIyYEHUSI COBPEMEHHBIX MAaTepuaioB, B TOM  YHUCIE
HAHOMAaTePHAaJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3TyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexmpocmamuka

OneKkTpuzanusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buaga dSIEKTpUUECKHX 3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYIPOBOJIHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. Touednslid  3neKTpuyecKHil — 3apsf.
Onektpuueckoe mone. Hanpsok€HHocTh snekTpuueckoro mosid. [IpuHmun cyneprno3unuu
ANEKTPUUECKUX noJied. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocrarmueckoro monis. [lorennuman. Pa3HOCTP  HOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J(uaaexTpuueckas MpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTH INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAEHCATOp, KOMUPOBAJIBHBIM
anmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUA MEXAY HUMH U JUAIEKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY aenbHOE COIPOTHBIICHHE BEIIECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHAas IPOBOJUMOCTb IOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax JJIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUccoLranus. JNEeKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBIN pa3psaa. MomHus.
ITna3zma.

TexHu4yeckue YCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTar, HCTOYHMKHM TOKAa, 3JEKTpOHarpeBaTelbHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHHS] LWIMHAPUYECKUX IPOBOJHHMKOB OT JUIMHBI, IUIOIIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Tpsimoe M3MepeHue 3IEKTPOABMKYIIEH cuibl. KOpoTkoe 3aMblKkaHHE TajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOJIUTOB.

HckpoBoi pasps ¥ IPOBOAMMOCTb BO3AYyXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yuyeHnue cMEmaHHOIO COCIMHEHUS PE3UCTOPOB.

W3mepeHne  JIEKTPOABMKYLIEH CWJIBI HMCTOYHUKA TOKAa W €r0  BHYTPEHHEIO
CONPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kkiacce OCyHIeCTBISIETCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HMX MPOCKIMHU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoc, TeII000MEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUMHUKH, HCIOJb30BAHMWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTAaTeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAUITUOHEP, TEXHOJIOTHU TIOTYYEHUSI COBPEMEHHBIX MaTepHajioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpoCTaTHYecKass  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, 3JEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarmuTHoe IIOJIE.
Bekrop maruuTHONM MHAYKUMU. [IpuHIMI Cylieprio3uuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAyKuud. KapTrHa TuHUI MarHUTHON MHAYKIUHU TOJISl HOCTOSIHHBIX MarHUTOB.

MarnutHoe mojie mpoBOAHMKA ¢ TOKOM. KapTuHa NMHMA MHIYKIIMM MarHUTHOTO MOJIs
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHUE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBneHue anekTpoMarHuTHOM uHAYKIMHM. [IOTOK BeKTOpa MarHUTHOW WHIYKIUU.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JICKTPOMarHuTHOM MHAYyKIuu Dapajes.

BuxpeBoe ayekTpuueckoe IMoje. ONEKTPOJABMXKYIIas Cuia WHAYKIMU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuno JleHnna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIUH. DJIEKTPOABUKYILAS CUJIa CAMOMHIYKIUH.



DHeprusi MarHUTHOT'O MOJIS1 KATYIIKHA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKINOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHOYKIMY MarHUTHOTO MOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHIYKIUU.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KOTEOAHUA

KonebarenbHass cucrema. CBoOOJHBIE MexaHMuYeckue KojebaHus. ['apmMoHMuYeckue
kosnebanus. Ilepuon, wactora, amrumtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE rapMOHHYECKUX Kojiebanuil. IIpeBpaieHue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
koneOanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPrUU B UICAIBHOM KOjeOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYXIEeHHbIE MeXaHHUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHMUs.

IlepemenHbIil TOK. CHHYCOMJANBHBIM MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HAIPSKEHHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KynbpTypa ucCnonab3oBaHusA
AIIEKTPOIHEPIUH B IOBCEHEBHOM KU3HU.

TexHu4eckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIJIEKTPUYECKHH 3BOHOK,
TreHepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKHUI
MasITHHK).

Habmionenue 3aTyxaromux KoieOaHui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpPsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIWHEHUW PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B ILEMH W3 IOCJIEAOBATENIBHO COCAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMacHUmMHbLE 60JIHbL

Mexanudeckue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
W JjuuHA BOJHBL [lomepedHble W MpoONOJIbHBIC BOJHBL MHTepdepeHmmss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpaXXCHHE, IpeJIOMIICHUE, Mospu3anus, audpaknus, wuaTepdeperims. CKoOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3MeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPE/IbI.

TexHU4ecKnue YCTpPOWCTBAa U NPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTPaHEHHE TIOMIEPEUHBIX U MPOJI0TbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGnronenue otpaxxeHus U MpeIOMIICHUSI MEXaHUIECKUX BOJIH.

Hab6monenue natepdepeHnn u AUPpaKkiiud MEXaHHUECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPaK€HHUE, IMPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHme H300pakeHUH B IIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI TMpEIOMJICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yros MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucniepcust cBera. CrioxkHBIN cocTaB Oenoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJIa TOHKOM JMUH3BL. [locTpoeHune n3o0pakeHuil B COOMPAIOIINX U PacCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIIMOHHBIA ~ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(paKIHOHHAS
peméTka, moJIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydyeHue criekTpa ¢ HTOMOILIbIO AU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3mepenue nokaszaresns NpeaoMIICHHs CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEILHOCTH

['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyMmMe, MPUHLUII
OTHOCUTEIbHOCTH DWHINTEIHA.

OTHOCUTETHHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHsl U UMITYJIbC
dboToHa.

OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna 1 porordpdexra. «KpacHas rpanunay porosddexra.

Hasnenue ceera. OnbitTel I1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.



TexHu4YecKkne yCTPOWCTBA M MpPAKTHYECKOE MpUMEHeHHe: (POTOod3aeMeHT, (POTOAATYUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu
®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -uactui. [lnmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl BSHepruuM Ha Japyro. Buasl cnekTpoB. CHnekTp YpOBHEW 3HEpPrUM aroma
BOZIOPOZA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHUE: CHEKTpPalbHBIM aHAJIN3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.
HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi
Hablmronenue nuHeyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTpOEHMS  sA1pa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OTtkpbiTHE TpoTOHa W HeWTpoHa. HykionHas mopnens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaa. ['amma-uznydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.
DOHeprus cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JleekT Macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES SIEp.
Anepusuiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M MHEepCHEKTHUBHI  SACPHOM
HHEPreTHKHU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTtoab! HaOIIOIEHHS U PErHCTPALIMH 3JIEMEHTAPHBIX YACTHIL.
dyHIaMEHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHI (TI0 TOTOBBIM (oTorpadusm).

Pa3zgen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPUZUKHU



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 3Bé3anoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, UX BUIUMOE JIBUKCHHE.

Conneynas cucrtema.

Counnine. ConHeuyHas akTUBHOCTh. Mcrtounuk sHeprunm CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY. 3BE3/bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenne u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBasapbl. YEpHbIE ABIPBI B SAPAX TAIAKTUK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NnOBTOPEHHE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHOW U
ATUYECKON cdepax [IesTeTbHOCTH YeIOBEKa, pOJib W MECTO (U3MKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3UYECKON Teopud B (GOPMHUPOBAHUU
MpeJICTaBICHN 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MYECKON KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenune kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocCymiecTBISETCS € Y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBA3€H C KypcamMu MaTeMaTuKH, OWOJIOTHH, XHMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHH, TPUTOHOMETpHUUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJAECTBO, BEKTOPHl U HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpPU3HAKU TT0I00MS TPEYTOIHLHUKOB, OMPEIEICHNE TUTOIAIN TUIOCKUX GUTYp U 00BEMa Te.

buonoeus: »nekTpuueckue SBICHUS B JKUBOW TPHUPOJE, KojieOaTeIbHBIC IBUKEHUS B
KUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUS B KWUBOW MPHUPOJE, ACHCTBUE paguallii HAa KUBbBIC
OPraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAaJUIMYECKAs CTPYKTypa TBEPABIX TeEII,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: mMarHuTHBIE TONIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUI.



Texnonozus: TAHAXA DJIEKTPOIEpeNad, T€HEPATOP MEPEMEHHOrO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBHU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pE3ysIbTaThl OCBOCHMs yueOHoro mpeamera «DuU3MKa» JODKHBI OTPaXXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJeHU, COOTBETCTBYIOIMX TPAJULMOHHBIM IIEHHOCTSAM POCCHICKOro oOIecTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHU BOCIUTATEILHON AESITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXJAHCKOM MO3MLMU  OOyyaromerocs Kak aKTMBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENBHOCTh B HMHTEpEcax TIpa)<IaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOI U BOJIOHTEPCKOH J1eSTETbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UIEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHIKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHUS;

CHOCOOHOCTH OIICHWBATh CHTYAIMI0 M MPHHUMATh OCO3HAHHBIE PEHICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B JIEATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOHUMBOTO OyayIIero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

WHTEpEC K pa3MUYHBIM cdepaM NpodecCHOHANBHON JesTeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIEC KU3HEHHBIE IIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MPOTSKEHUH BCEU KU3HU;

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIlUpeHHe OIbITa JEATENbHOCTH HKOJIOIMUYECKOM HAIpaBIE€HHOCTHM HAa OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckme JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHIKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
¥ HEMaTEepPUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3yNIbTATOB IIENISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPa0OTy B YCJIOBHSX pPEATbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIICM.
ba3oBble uccienoBaTeabCKHeE JeiiCTBHS .

BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMHU W MeToAamu (pu3mdeckoi
HayKH;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIICIOBATEIILCKON M MPOCKTHON JESITeTLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUIHBIX METO/I0B TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATEIIBHOCTH IO TOJYYSHUIO HOBOTO 3HAHWS, €r0 HWHTEPIpPETAIlHH,
peoOpa3oBaHNI0O M TPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX CHUTYallUsSX, B TOM YHCIEC IPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BBIABUTAThH
TUIOTe3y €€ pelIeHHs, HAaXOJIUTh apryMEHTHI JJIS JO0Ka3aTelbCTBA CBOWX YTBEPKICHHUI,
3aJ1aBaTh MapaMeTPhl ¥ KPUTESPUH PEIICHUS;

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7aud pe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpPMyIHpPOBaTH COOCTBEHHBIC 3a7a4d B OOpa30BaTEIBHOM JCATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]]a4H, TONMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKaAMHU ITOJTY4YCHUA PIH(bOpMaI_[I/II/I (bmnqecxoro COACPpIKaHHUA U3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHWKATHUBHBIX H OPraHU3allMOHHBIX 3aJady C C06HIOII€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (UINYECKOTO COACPKAHMS B pasIu4HbIX (opmarax ¢ y4€Tom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHUE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYAIMil U CMATYATh KOH(MIUKTHL;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUSl C HCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOT0 4I€HA KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTH M KOOPJIMHUPOBATH
JIEUCTBUA MO €€ INOCTHUKEHUIO: COCTAaBIATH IUIAH JACHUCTBHM, PaCHpeleNiaiTh POJH C YYETOM
MHEHHMH y4aCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXAOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTYyalMsX,
HPOSBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranuzanus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JEATEIbHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS Pacu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBITIOJIHEHHUS] MPAKTHUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTSHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ce0si OTBETCTBEHHOCTH 3a
peleHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHPOBAHUIO U TPOSBICHHUIO OSPYAULUMU B 00MacTH (DUBHKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELIEHUS 10 UX CHUKECHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaAIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonmi ChoOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSIHUE APYTUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUN OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS C APYTHMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTbh KOH(IUKTHL.

MNPEJIMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOUW KapTHHBI MHPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTHUH, B MPAKTHUECKON
JIeSITeIIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS H3yYEHHBIX (U3UYECKUX MOJENIeH: MaTephalbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TENO, WACANBHBIM ra3, MOJENU
CTPOEHHUSI Ta30B, KUJKOCTEH M TBEPABIX TN, TOYCUHBIHM AIEKTPUUYECKUN 3apsi]l IPHU pELICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBI)KEHUE, CBOOOJHOE MajJeHUE Ted,
JIBIDKCHHE TI0 OKPY)XHOCTH, WHEpIHMs, B3auMojeicTBue Tei, auddy3us, OpoyHOBCKOE
IBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHUuE 00bEMa Tell NMpHU HarpeBaHUU
(OXJMaXKJIeHUN ), TEIUIOBOE PaBHOBECHUE, UCIAPEHNE, KOHICHCALIMSI, IJIABJIEHNE, KPUCTAIIU3aIus,
KHUIICHUE, BIAKHOCTH BO3JlyXa, TMOBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocyze, CBA3b MEXKIy IapaMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBATh MEXaHMYECKOE JBM)KEHHE, UCIOJB3Ys (hHU3HUECKHe BETUYHMHBI: KOOpJIUHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMILYJIbC Tejla, KHHETHYECKas
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONMHMCAHUU TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCHOJB3YEMBIX BEIWYHH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
dbusznyeckue BEIMYMHBI: JaBIIEHUE Tas3a, TeMIlepaTrypa, CpeAHssi KHUHEeTHYecKas JHeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATEIIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATh (PH3UUECKHUI CMBICI HCIIOJIB3YEMbIX BEIIMYUH,
uX O00O03HAYeHHUS U EAUHHIIBI, HAXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOICTBA BELIECTBA M DICKTPUUYCCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIUYUHBL: AIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE MOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh MMOTEHIMAIOB; IPU OMUCAHHHM IPABHIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKO0H coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
PaBHOIIPABHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHIECKYIO TEOPHIO CTPOCHHSI
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOMIOTHOW TeMIepaTypoid, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
ANIEKTPUUYECKOTO 3apsisa, 3akoH KylloHa, mpu 3TOM pas3nuyarh CIOBECHYI (OPMYIHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIb30BAHMS B TIOBCETHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIONIF30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH ONBIT M (JOPMYTUPOBATH BHIBOIBI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMHU BEIMYMHAMU C HCIIOJIB30BAHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTAThI
MOJTYYCHHOW 3aBUCHMOCTH (PM3MYECKUX BEJIWYHMH B BHJIE TaONHIl U TPapUKOB, JIEaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPU TPOBEIACHHHM HCCICIOBAHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MUCCIENIOBATEIbCKOW M  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIOJIb3YS
dbusznyecKkre 3aKOHBI M TIPUHIIUIIB], HA OCHOBE aHAlIM3a yCJIOBUS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,



pelaTh KayeCTBEHHbIE 3aJayM: BBICTPAMBATH JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUYKY
paccyXIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SIBICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMM W IPEACTaBICHUs Y4eOHOH U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIaJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(PHU3HKOB B pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3/I0POBbsI U COOIIOZCHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, IIIaHUPOBATh paboTy
IpYyNIbl, palMOHAIBHO paclpelneNiarTh O00f3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJApPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHMPA, B PA3BUTHM COBPEMEHHOM TEXHHUKU M TE€XHOJIOTMM, B IPAKTUYECKOU
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeUHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SAEpHas MOJAEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'0 Si/Jpa MU pelIeHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEeHCTBUS TOKAa, B3aUMOJECHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejgomieHue, uHTepdepeHuus, Iudpakuus U MOAApU3alus CBeTa, JAMCIEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €CTECTBEHHAs! U HCKYCCTBEHHAsl PalnOaKTUBHOCTD;

OIKCHIBATh M3YYEHHBIE CBOMCTBA BelIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHUYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CHiIa TOKa, JJIEKTPHUUECKOe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAsl CHIIa,
paboTa TOKa, MHAYKIMS MarHUTHOrO Mouis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (POKyCHOE pacCTOSHHE M ONTHYECKas CuUjla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONHUCBHIBATh M3Y4YEHHBbIE KBAaHTOBBIE SBJIEHUS U MPOLECCHI, HUCHONb3Yys (U3HUECKue
BEJIMYMHBL: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, YHEPIUd U
UMIynbc (OTOHA, IMEPHOJ IMOoJypaclaja, SHEPrus CBSI3M AaTOMHBIX sep, HPU ONMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICH MCIIOJIB3YEMbIX BEIUYHMH, UX OOO3HAYCHHS H



€VHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHUMIBL: 3aK0oH OMa, 3aKOHBlI IOCJIEAOBATEIBHOIO M MApaJUIEIbHOTO COEAUHEHUs
MPOBOJHUKOB, 3akOoH JDxoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM MHIAYKUUH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAaHEHUSI CBETA, 3aKOHbl OTPAKEHUSI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (QoTod(dderra, 3aKOH COXpPAHEHHUS DHEPIUH, 3aKOH
COXpPAaHEHHUsI MMIYJbCa, 3aKOH COXPAaHEHUs DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MacCcoOBOI'O 4YMCIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTUBHOIO pacmnajaa, MpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTH) IPUMEHUMOCTH;

ONpeNeNATh HAMPABICHUE BEKTOPA MHAYKIIMU MAarHUTHOTO IOJISI IIPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOWTH M ONHCHIBATh H300paKeHHE, CO3/IaBAEMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBIMIOJIHATh OKCIIEPUMEHTHI 110 HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIC H3MEPEHHS (PU3UYECKUX BEIWYHMH, IMPH ITOM
BBIOMpATh ONTUMANIBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHpPOBAaTh PE3yJbTaThbl MOJYYEHHON 3aBUCUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnronarh mnpaBuiaa O€30IaCHOrO TpyAa IMPU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENILCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢du3nyeckue 3aKOHbI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BbIOMpATh (PU3MUECKYIO
MOJieb, BBIICNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIHWMble s €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJYYEHHOTO 3HaUCHHsI (PU3UUYECKON BEIMUHHBI,

pelaTh KayeCTBEHHbIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEUYMBYIO LEMNOUYKY
PacCyXJIEHUI ¢ OTIOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UIECKHUE SBIICHNUS,

UCIONIb30BaTh NPU PELIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMM U IPEJCTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIpHOW HMH(OPMAaIUK, MOJYYEHHOM U3 pPa3IUYHBIX HCTOYHUKOB, KPHUTUYECKH
aHAJIM3UPOBATh MOJIyYaeMyro HH(OPMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YyUEHBIX-(PU3HKOB B pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUYECKWE 3HAHHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MAaCHOCTH MU OOpAIeHUH C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHs 3I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO IMOBEICHUS B OKpYXKarolleil cpere;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYaLMsIX, aJIeKBaTHO OLICHMBATh BKJIAJ KaXJOI'0 M3 YYAaCTHUKOB IPYIIBI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne /it P Koutpoabueie IIpakTuueckue (1udpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOIO 9 bubnuorexa [JOK
' HO3HAHHUS. https://m.edso00.ru/7f41bf72
HToro no pasneny: 2
Pasznea 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunematika. > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamia. ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHHUKE. 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuotexa [JOK
' KMHETUYECKOU TEOPHH. https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBEI TEPMOAMHAMIKH. 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS 5 bubnnorexa [JOK
' BenecTBa. Ma3oBbIe MEPEXOIL. https://m.edso00.ru/7f41bf72
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Hroro no pasngeny:

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MCKTPOCTATHIKA. 10 hitps://m.eds00.ru/7f41bf72
4 IToCTOSIHHBIN 2EKTPUYECKUN TOK. 12 bubnmoreka [JOK
' Toxu B pa3vyHbIX Cpeaax. https://m.edsoo.ru/7f41bf72
Hroro no pazneny: 22
Pe3epBHOe Bpemsi: 2
O011ee KOJIMYECTBO YAaCOB 10 MpOrpaMmme: 68



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

11 KJIACC

KosunyecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie IIpakTuuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarnauTHOE ToJIe. 11 1 3 bubmuorexa [JOK
' DneKTpoMarHuTHast UHIYKITHSI. https://m.edsoo.ru/7f41c97c
Hroro no pazneny: 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue u 9 1 bubmuorexa [JOK
' AIEKTPOMArHUTHBIC KOJICOAHNSI. https://m.edsoo.ru/7f41c97c
MexaHn4eckue u bu6mmorexa [IOK
2.2 5 1
3JIEKTPOMATrHUTHBIE BOJIHBI. https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrrika. 10 3 https://m.edsoo.ru/7f41c97c
HToro no pazneny: 24

Pazzea 3. OCHOBBI CIIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CTICIIHATBHOM TEOPUH bubnuotexa [JOK
3.1 4 1
OTHOCUTEIbHOCTH. https://m.edsoo.ru/7f41c97c
Hroro no pazneny: 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 i :
UEMEHTH! KBAHTOBOI ONITHKH 6 https://m.edsoo0.ru/7f41c97c
4.2 CrtpoeHnue aToma. 4 bubnnorexa [JOK
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4.3 ATOMHOE SAPO.

Hroro no pazaeay:

15

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DneMEeHTbl aCTPOHOMHUH U 7 bubnmoreka [JOK
acTpou3uKH. https://m.edsoo.ru/7f41c97c

Hroro no pasneny: 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Oo6o0m1aroree MOBTOPEHHUE. 4 EESSE;T:;ZES/I; £41c07¢
Hroro no pasneny: 4
Pe3epBHOe Bpemsi: 3
O011ee KOJIMYECTBO YaCOB M0 NMporpaMmme: 68



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

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie I[IpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I,)H:HI/UI 1 bubmorexa HOK
e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIETO MHUPA.
Ponb u mecTo ¢pusuku B
OPMHUPOBAHUU COBPEMEHHOM
2 I(-ll)ap HOI;I KapTHUHBI 1\/1131/1 a, B 1 bubmorexa HOK
i p . pa, https://m.edsoo.ru/ff0c33e6
MPAKTUIECKON JACSITEILHOCTH
JIFOJICH.
MexaHn4yecKkoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHHUYECKOTO 1 bubnuoreka [{OK
neuxkenus. [lepemenmenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE.

4 PaBHOMEpHOE ITPAMONIMHEWHOE 1 bubmmnoreka HOK
JIBUKEHUE. https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubmmnoreka HOK
JIBIDKEHHUE. https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y cKopeHue 1 bubnmoreka [JOK
C¢BOOOIHOTO ITaJICHUA. https://m.edsoo.ru/ff0c39cc
KpuBonmHeliHOE TBHKEHUE.

P . bubnuotexa [JOK

7 JIBuKeHMEe MaTEepUATIbHON TOUKH 1

M0 OKPYKHOCTH.

https://m.edsoo.ru/ffOc3ada
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[IprHLIHAII OTHOCUTENBHOCTH

8 I'anunes. MaepnuaibHble CUCTEMBI bubmorexa LHIOK
' p Hv https://m.edsoo.ru/ff0c3be8
otcyera. [lepBbiii 3akon HproToHa
Macca tena. Cuia. [punnun
cyrnepno3unuu cui. Bropoii 3akox Bu6mmoteka [JOK

9 .

Herorona miiga marepuanbHON https://m.edsoo.ru/ffOc3be8
TOYKH
Tperunii 3akoH HproToHa 111 bubnuoreka [JOK

10
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aK0H BCEMHUPHOTO TATOTCHHUS.

11 Cuna tsoxectu. IlepBas bubnnorexa [JOK

Uep https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec Bbu6mmoteka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHust. Cuiia COpOTUBIICHUS IPU bubmmoreka HOK
IBIDKEHUH TeJla B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[TocTymarenbHOe U BpalaTeabHOE
JIBIDKEHUE a0COJIFOTHO TBEPIOTO

14 Tesma. MomenT cunbl. 11medo cumbl bubnmorera [IOK

) R ' https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCUs TBEPIOTO
Tena
NMitynbsc MaTepraIbHON TOYKH,

15 CHUCTEMBI MaTePUAITbHBIX TOYCK. bubnmoreka [JOK
Wmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edso0.ru/ff0c43d6
UMITyJIbca. PeakTHBHOE BHKCHHE

b K

16 PaboTa 1 MOIIHOCTD CHUJIBL. nommorexa O

https://m.edsoo.ru/ff0c4502
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Kunernueckas sneprus
MaTepuaibHOW ToUku. Teopema 00
W3MEHEHUU KUHETUYECKOW SHEPTUH

17

[TorennmanesHas 3HEPrUsl.
[loTeHuuanpHas 3HEprust ynpyro
ne(pOpMHUPOBAHHON NPYKUHBIL.
[ToTeHumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

19

20

ITorennmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
W3MEHEHHEM MEeXaHHYSCKOM
SHEPTUU CUCTEMBI T 3aKOH
COXpaHEHHUsI MEXaHUYECKOMN
SHEpPruu

JlaGopaTtopHnast pabora
«HccnenoBanue cBsizu paboOTHI
CHUJIBbI C UBMEHEHUEM
MEXaHWYECKOM IHEPTUH Tena Ha
MIpUMEPE PACTKEHUS PE3UHOBOTO
KTyTa»

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHUE.

Muddysus

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTtep JBUKEHUS U



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

B3aMMOJIENCTBUS YaCTHI] BELIECTBA.
Mogenu cTpoeHus ra3os,
JKUJIKOCTEN 1 TBEPJIBIX TEJ

23

24

25

Macca monekyn. Konuuectso
BemectBa. [locTtostnHas ABoraapo

TemoBoe paBHOBECHE.
Temmneparypa u e€ usmMepeHue.
IIxana remneparyp Llenbcus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPI'UM JIBMKEHUS MOJIEKYJI.
YpaBuenue MeHieneena-
Kunaneiipona

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH JlambToHa. ["a30BBIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
pa3pekeHHOTO ra3a»

I/I30Hp0ueccm B UACAJIbBHOM ra3c u
ux rpa(bnquKoe MMpEACTaBJICHUC

bubmmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
CrocoObI €€ N3MEHCHHS.
KonudectBo Temnote! u paboTa.
Bnytpennss sneprus
0JHOQTOMHOT'O UJICAJIbHOTO Ta3a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK

31 Bugte erionepefasin https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTD
BellecTBa. KoinuecTBo TEmiIoTh bubnuorexa [IOK
32 .
IpH Teruionepeaayue. AauadaTHbIid https://m.edsoo.ru/ff0c5¢c36
nporecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U Bu6mmoteka [JOK
€ro NpUMEHEHHUE K U30IpoIeccaM https://m.edsoo.ru/ffOc5efc
Heob6patumocts nporieccoB B
34 npu (I: e. Bropoit I3)aII<I0H bubmorexa HOK
Pypoae. BTOp https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunmun nevicteus u KI1/ bubnnorexa [JOK
TEIUIOBOW MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KITJI
37 DKoJ0ru4ecKue npooIeMbl
TETUIODHEPTETHKU
O06o06maromuit ypok
38 «MOJ‘II:K HI: Ha;}IIp ¢uznka. OCHOBBI bubmorexa HOK
YIIP ' https://m.edso00.ru/ff0c6938
TEPMOIMHAMHKI
KonTponbhas pabota mo Teme
39 «Monl?alc s Hl:ﬂ ¢uznka. OCHOBBI bubmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenue u KArenue https://m.edso0.ru/ff0c63b6
AOCOnIOTHAS U OTHOCHUTEIbHAS
41 BJIAKHOCTh BO3/1yXxa. HachleHHbIN bubmmorexa [JOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
42 TBépnoe teno. Kpucramimueckue n bubmuoteka [IOK



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

amop(HbIe Tera. AHU30TPOIHUS
CBOMCTB KpucTauioB. Kujakue
kpuctamuibl. CoBpeMeHHbIE
MaTepHuabl

https://m.edsoo.ru/ff0c65f0

[L1aBnenue u KpUCTaIIM3ALIMSL.

bubnunorexa LIOK

43 v .
ACABHAT TEIIIOTA TIABICHI https://m.eds00.ru/ff0c6708
CyOnumarus
bubnunoreka LIOK
44 v 0
PABHEHHE TEILIOBOTO Dajatca https://m.edso0.ru/ff0c6820
DrneKkTpu3anus Ted.
45 DnekTpuueckuii 3apsia. [[Ba Buna bubmmorexa [IOK
p PAL. A https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKUX 3aPSI0B
[IpoBOoAHMKH, AUIIEKTPUKHU U
46 MOJIYTIPOBOJIHUKU. 3aKOH bubnuoreka [IOK
COXPAaHEHUS JIEKTPUUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
B3aumoneiictBue 3aps10B. 3aK0OH
47 Kynona. Toueunsrit bubmorexa HOK
y ' . https://m.edsoo.ru/ffOc6ce4
AIEKTPUUECCKUIN 3apsi]T
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
48 nosist. [IpuHnun cynepnosunyu bubmuoteka [IOK
JJIEKTPUYECKUX ToJIeH. JInHuKn https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTU
PaGota cuit 31eKTpoCTaTHIECKOTo
49 noss. [lorennuan. PazHocth bubmorexa [TOK
i . https://m.edsoo.ru/ff0c6f00
MTOTEHIINAIOB
[IpoBOTHUKYN 1 TUIICKTPUKH B
P A P but6mmoreka [IOK
50 AIEKTPOCTATHYECKOM IT0JIE.

I[I/I3JICKTpI/I‘{eCKa${ IpOHUITACMOCTDb

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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51

52

OnekTpoéMkocTh. Konnencarop

OneKTPOEMKOCTH MIIOCKOTO
KOHJIEHCAaTOpa. JHEPrust
3apsHKEHHOT0 KOH/IeHcaTopa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7126

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

54

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTIMPOBAILHOTO
amnmapara, CTpyWHOTO TIPUHTEpA.
DIIeKTpOCTaTUYECKas 3allHTa.
3azeMyIeHHE SIIEKTPOIPUOOPOB

55

DIEKTPUIECKUN TOK, YCIOBUS €T0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
y4dacTKa Lenu

56

[MocnenoBarenpHOE, TapaUIETBHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOJTHUKOB. JIaGoparopHas
pabora «3yueHue cMenanHoro
COETMHEHUS PE3UCTOPOB»

bubnmorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

58

Pa6ota u MomHOCTh
AJIEKTPUIECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akoH OMa aJi OTHOM
(3aMKHYTOM) 2JIEKTPUUYECKOMH IIETIH.
KopoTtkoe 3ambikaHue.
JlaGopaTtopHas paborta «3mepenue

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

OJIC ucToyHrKa TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHUS

DNeKTpOHHas IPOBOAUMOCTb
TBEPJBIX METAJUIOB. 3aBUCUMOCTh

59 COIMPOTHBIICHUS METAIIJIOB OT
TEMIEPATYPHI.

CBepXnpoBOAUMOCTb

60 DJIEKTPUUECKUI TOK B BaKyyMe.
CBoiiCTBA 2JIEKTPOHHBIX ITYYKOB
[TomynpoBoiHUKH, UX COOCTBEHHAs

61 U IIpUMECHasi IPOBOAUMOCTb. bubnnoreka [JOK
CaoiicTBa p—N-nepexoja. https://m.edsoo.ru/ffOc84ae
[HonynpoBoaHKUKOBBIE TPUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax U

62 paciuiaBax 3JeKTPOJIUTOB. bubnnorexa [JOK
DIIEKTPONUTHYECKAS JUCCOLHAIIHS. https://m.edsoo.ru/ff0c82ba
DnexTponau3
DNEKTPUYECKUH TOK B ra3ax.

63 CamocTosTenbHbIN 1 bubmuoreka [IOK
HECaMOCTOSTEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE bubmmnoreka HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH

65 O06o0maromuii ypok bubnuotexa [JOK
«DNEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be

66 KonTponbHas padboTa 1mo Teme bubmorexa HOK

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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«Qnekrpocraruka. [loctosHHbIN
3NEeKTpUYeCKUil ToK. Toku B
Pa3IMYHBIX Cpelax»

PesepBnbiil ypok. KonTposibHas

bubnunoreka LIOK
7 1
° %,) abora o Teme " https://m.edsoo.ru/ff0c8c56
DNeKTpoJuHAMUKA
PesepBHbIil ypok. O000mIarommii bubnmnoreka HOK
68 1
ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OO0uree KOJMYECTBO YACOB 10 POrpamMme: 68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosunyecTBo 4acoB JIeKTPOHHbIE
[1]
JI:;-H Tema ypoka Bcero Kontpoaensie — Ipakrueckue fll:;:el{l/lﬂ :)I;I[?a[;(();];fenbﬂme
padoTsI padoThbI pecypen
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIecTBHE. MarHUTHOE IOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKUWH
MaruauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT DpcTena. 1 bubnnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JlaGopaTtopHnas padora «3yueHue

3 MarHIETHoll?o noiﬂ KaTyHJKI/Iy: 1 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MAarHUTHOTO TOJIS Ha
NPOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnoreka [JOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBME MArHUTHOTO TOJISI HA

5 JBHKYILYIOCS 3apsSKECHHYIO 1 bubnnorexa [JOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DIeKTpOMarHuTHasT WHYKITHUSI. 1

IToTok BekTOpa MarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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unaykuud. DJ1C uaaykuun. 3akoH
3JIEKTPOMArHUTHOW MHYKITHH
®dapanes

JlaboparopHas pabota
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

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

NHnykTuBHOCTD. SIBIICHUE
camounaykiuu. 3/C
CaMOUHIYKIUU. DHEPrust

MAarauMTHOI'O ITOJIA KaTylIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIe

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

TexHuueckue ycTpolcTBa U UX
IPUMEHEHUE: IOCTOSTHHbIE
MarHMThl, 3JIEKTPOMArHUThI,
AIIEKTPO/IBUraTelNb, YCKOPUTEIN
AJIEMEHTApHbIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

13

O6o06maromuii ypok «MaraHutHoe
noJie. DJIEeKTpOMarHuTHas
AHIYKLHASD)

KonTponbhas pabota mo Teme
«MaruuTHOE 10JIe.
3J'I€KTpOMaFHI/ITHa$[ I/IH}IyKIII/Iﬂ»

CB0OOOIHBIE MEXaHUYECKHE
konebanus. 'apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJICOaHUH.
[IpeBpaiienue sHepruu

JlaGoparopHas paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
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«HccnenoBanne 3aBUCHMOCTH
Mepro/ia MajbIX KoJeOaHui rpy3a
Ha HUTH OT JJIMHEI HUTH U MacCChI
rpy3a»

14

15

KonebarenbHbIi KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJieOaHMs B HICaTbHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

®opmyna Tomcona. 3akoH

COXpaHCHUA SHEPTHUHU B NACAIIbHOM
KoJIe0aTEIbHOM KOHTYpC

bubmuorexa [JOK
https://m.edsoo.ru/ffOch820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusx. BeHyXIeHHBIE
MeXaHUYECKHe KoyeOaHusl.
Pe3onanc. BeinyxeHHbIe
3JIEKTPOMArHUTHBIE KOJIeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.

CuHycouJaJIbHbII IEpEMEHHBIN TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIIITUTYHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKECHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoacTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU

19

YCTpoCTBO U MPAKTHYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, F€HEPAaTOpa MEPEMEHHOTO

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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TOKa, JINHUH 3JIEKTpoIiepesay

DKOJIOTUYECKUE PUCKU TTPU
MPOM3BOJICTBE IEKTPOIHEPTUH.

20 Kynberypa ucnonbzoBanus
AJEKTPOIHEPIUU B NOBCEIHEBHOM
KU3HU
MexaHuuyeckue BOJHBI, YCIOBHS
acrpoctpaneHnus. Ilepuon.
21 IC):KOPPOCTI)ppaCHPOCTpaFI){eHI/ISI " bubmmorexa [JOK
https://m.edsoo.ru/ffOcca54
JUIMHa BOJIHBL. 1lonepeunsie n
MIPOJIOJIBHBIE BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnnoreka [JOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoMcTBa U ckopocTh. [1Ikana bubmorexa LHOK
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHUIUIIBI paIuOCBS3U U
24 TeneBuaeHus. Pazsurue cpencts
cBs3u. Paguonokanus
o5 KonTponsnas padora «Konedanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpssMonuHENHOE pacIpoCTpaHEHUE
26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK
ToueuHsbIil HICTOYHUK cBeTa. JIlyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
bu6mmoreka [JOK
27 oTpaxkeHus ceera. [loctpoenue

1/1306pa>1<eH1/1171 B ITIJIOCKOM 3€pKajic

https://m.edsoo.ru/ffOcd4e0
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https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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[Ipenomiuenue ceera. Ilonnoe
BHYTPEHHEE OTpa)KCHHUE.

bubmuorexa [JOK

28 [IpenenbHbIN yrod MoaIHOTro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaXKEHUS

29 JlaboparopHas pabota «3mepenne bubnmoreka [JOK
MOKa3aTelis NPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenue n3o0pakeHuit

30 B trH3e. DOpMyIia TOHKOW JTMH3BL. bubmmorexa [TOK

https://m.edsoo.ru/ffOcddle

YBenuyeHue JTuH3bI
JlaGopaTopHnas pabota

31 «UccnenoBanue cBOMCTB
M300paXeHH B TUH3AX)
Hucnepcus ceera. CioxxHbIA COCTaB

39 oenoro cBera. Llet. JJaboparopHas
pabora «Habmonenne nucrepcuu
CBETa»

33 WNurepdepennus creta. Judpaxus bubnnorexka [JOK
cBeta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22

34 [TonepeyHoCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonsapusanus cera https://m.edsoo.ru/ffOcf02e
OnTuueckre MpuOOpPHI U YCTPOICTBa

35 U YCIIOBHSI X 0€3011acHOTO
MPUMEHEHUS
['paHu1bl TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH. bu6mmorekxa [IOK

36 .
[TocTynartel cienuanbHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH

37 OTHOCUTENHHOCTH bubnuotexa [JOK



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OIHOBPCMCHHOCTH. 3aMeIIHCHI/IC
BPEMCHH U COKpAIICHUEC NJIMHBI

https://m.edsoo.ru/ffOcfa42

OHeprus U UMIYJbC
pensTUBUCTCKON yacTulibl. CBA3b

bu6mmoreka [IOK

38
MAacChl C SHEPIUEN U UMILYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KoHnTtposbhas pabora «OnrTuka.
39 OCHOBHI CIICITUATIBHOM TCOPUH bubmorexa LHOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTH
40 ®oronbl. Popmyiia I1nanka. bubnnorexa [HOK
DHeprus u uMNIysibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BaHNE Eu6 LIOK
nonIMoTeKa
41 . A.T.
PorospexTa. Onbre: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE
42 3I>'IHHITe§Ha nq:p@oma(b;ema bubmmorexa LIOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
Hasnenue cera. OnwiThl [1. H.
43 Jlebenera. Xumudeckoe JIeCTBHC bubmmorexa [JOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpocTsa u
MPaKTUYECKOE TPUMEHEHUE:!
44
dboTorneMeHT, POTOIATUHK,
COJIHEUHas OaTapesi, CBETOINO/
45 Pemenue 3aga4 mo teme «JE€MEHTBI bu6mmorekxa [IOK
KBAaHTOBOW ONTHUKI)) https://m.edsoo.ru/ff0d0302
46 Mogens atoma Tomcona. OTBITHI bu6mmoreka [IOK

Pesepdopna no paccesiauio o-

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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

yacrtull. [Inanerapnas monueinp
aToma

47

[Tocrynarsr bopa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

48

W3nyuenue u noriouieHue (GOToHOB
IIPY [IEPEXOJIE€ aTOMA C OJJHOTO
YPOBHsI SHEPrUM Ha Apyrou. Bunasl
CIIEKTPOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

49

BousiHoBBIE cBOMCTBa yacTull. BosHbI
ne bpoina. KopnyckynsipHo-
BOJIHOBOM yasin3M. CrIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEICJICHUIO COCTaBA
PAAOAKTUBHOI'O U3JIYYCHHUA

CsoiicTBa anbda-, 6era-, ramma-
u3iydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
ONEKTPOHHBIN U MO3UTPOHHBIN
Oeta-pacrnian. ['amma-u3inydeHue

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. AnepHbii
peakTop. [Ipobnemsl, IepCreKTUBHI,
AKOJIOTUYECKHUE ACIIEKThI SAEPHOM
SHEPreTUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

56

DneMeHTapHble YacTulibl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX
yactull. Kpyrieli cton
«DyHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($u3nUeCcKoil KApTHHBI MUPa»

Bun 3sé3nnoro neba. Co3se3nus,
SIpKHE 3BE3bI, TUIAHETHI, UX
BuauMoe asmxeHue. ConHeuHas
cHcTeMa

Conuue. ConHeuHast akTUBHOCTb.
Nctounuk sueprun CoJiHiia v 3BE311

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

57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IBI TITaBHOU
MOCIIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 3BE311. CoBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sposroruu ComHIa U 3BE3]

58

Mineunsiii [Iyte — Hama
lNanmakTtuka. [Tonoxxenue n
neuxenne ConHna B ["anakTuke.
I'anaktuku. YE€pHbIE OBIPHI B Apax
raJJakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydenue.
MertaranakTuka

60

Hepemennsie mpoGiembl



https://m.edsoo.ru/ff0d0e38

ACTPOHOMHH

61

62

63

64

KoHnTtposbHast pabota «71eMEHTHI
ACTPOHOMMH U aCTPOPUIUKI»

O6o6matomuii ypok. Pons dhuzuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMAJIbHON B
ATUYECKOH chepax NesaTeTbHOCTH
YyelIoBeKa

O6o6maromuii ypok. Pons 1 Mmecto
(GU3UKH U aCTPOHOMHUU B
COBPEMEHHOI HAyYHOU KapTHHE
MHupa

O6o6maromuii ypok. Ponb
(bU3UYECKON TEOpUH B
(hOpMHUPOBAHKUH MPEJCTABICHUH O
buznuecKoil kKapTUHE MUpa

65

66

O6o0matomuii ypok. Mecto
buznYeCcKOi KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYUHBIX
IpeCTaBIeHU 0 IpUpoae
PesepBHBI ypok. MarHuTHOE 110JIE.
DneKTpOMarHuTHAs WHAYKIIHS

67

68

Peseprubriit ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCUTEIIBHOCTH

Pesepusiit ypok. KBanroBas ¢usnka.
DneMEHTHI aCTPOHOMUU U

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



https://m.edsoo.ru/ff0d1784

acTpou3uKu

O01ee KOJMYECTBO YaCOB 10 MPOrpamMmme:

68




PECYPCBI 1 PECYPCBI CETU UHTEPHET

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