[Tpunoxenue k OOII COO

MNoanucar: MYHVLIMNANBHOE OBLEOEPASOBATENBHOE YUPEXEHUE
MYHW L|||/| NMAINMbHOE VPKYTCKOIO PAVIOHHOTO MYHULIMMATNLHOTO OBPA3OBAHIIA "HUKONbCKAS
CPE[JHSAA OBILEOBPA3OBATENbHAS LIKOMA"

OBLIEOBPASOBATENBHOE o oty St e o s 1
YUPEXXOEHWE MPKYTCKOIO e asicors egn oot orooenvaoniun
OrPH= 3 = 3 = .
PANOHHOIO MYHULIMNANBHOIO i imieiies s it amioon, s

SN=Kynukosa, CN="MYHULINMNAJTbHOE OBLUEOBPA3OBATEJIbHOE YYPEXAEHVE

o EPAsoBAH Mﬂ " H M KOJ-I bC KAH VPKYTCKOIO PAVOHHOIO MYHULIVNATNIBHOTO OBPA30BAHKSA "HUKONBCKAS

CPE[HAS OBUEOBPASOBATESIbHAA LUKONA™

CPE[HAA B o ooToBspAISH nogIco
lecTononoxeHue:

OBLIEOBPA3OBATESTbHAST LIKOMA" & sktezinsaour

PABOYAS ITPOI'PAMMA
(1D 977080)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

st ooyyaromuxest 10-11 knaccoB

¢. Huxomneck 2023 1



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUS OKpyXxaroiuiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. [ paHHIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBHSI.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeAHSIsl CKOPOCTh, MITHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. ClokeHHe nepeMenieHul u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NepEMEILEHUS MaTepUaibHOW TOYKU OT BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHnueckue yCTpocTBa M TPAKTUYECKOE INPUMEHEHHUE: CIUJOMETp, [BUKECHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALMd KHHEMAaTUYECKUX XapaKTePUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenune aBmxeHus Tena, OpolIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBEO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBaHnre  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a
NIOCJIEZI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBWXXEHHMH C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. MHepLmanbHble cHCTEMBI
oTCcuéTa.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [UIst MaTepUANIbHBIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Koapdumument tpenus. Cuina conpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHnueckue YCTpONCTBA M IPAKTUYECKOE INPUMEHEHHE: NOJIIMIIHUKY, JIBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U aJACHUU.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJbca Tea. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
MU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3ydyeHrne aOCONIOTHO HEYNMPYroro yjaapa C MOMOINBIO ABYX OJHWHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJienu CTPOCHHS Ta30B, JKMAKOCTEH M TBEPABIX Tell M OOBACHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaumdecTBo BelecTsa.
[TocrossnHast ABorajpo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMUHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne N30MPOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogeinb, HUTFOCTPUPYIOLIAs IPUPOLY JABIECHU ra3a Ha CTEHKHU COCYAA.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS NIEAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMeTpaMU COCTOSIHUS PA3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cucteMa. BHYTpeHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TemaoTel U padoTa. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJeaIbHOTO ra3a. Buzpsl Teronepenayu: TEIUIONPOBOIHOCTL, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B pUpoe.

TenioBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TeTIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. {ukn Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IEHCTBHS. DKOIOTHYECKHE TPOOIEMbI TEIIOHEPTeTHKH.

TexHudyeckue YCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tejla MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH M3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHwe s>(upa B JATyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsi BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HacelieHHbli nap. Y aenpHas TeIoTa napooopa3oBaHHUs.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramasl. CoBpeMeHHble Marepuaibl. [lnaBnenue u kpucramimszauus. YenbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckne YCTpOMCTBA M MPAKTUYECKOE MMPUMEHEHUE: TUTPOMETP M IICHUXPOMETD,
KQJIOPUMETpP, TEXHOJOTHMM  TIOJYYEHUS COBPEMEHHBIX MAaT€pUAIOB, B TOM  YHCIIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXXHOCTH BO3AyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OneKkTpu3anusi Tell. OJEKTpUYecKuid 3apsana. J[Ba Buaga >IEKTpUUYECKHX —3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOTYIPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumopeiicteue 3apsgoB.  3akon  Kymona. TodeuHBI  DNEKTPUYECKUN  3apsi.
Onektpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro mnois. IlpuHuun cynepno3unuu
ANEKTPUUECKUX MoJiel. JINHNKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGora cun osnektpocratuueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAIIEKTPUKU B AIEKTPOCTATUYECKOM ToJie. J{uaneKTpruueckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE d3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUUECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DIIeKTpUUIECKOe CONPOTHUBIICHHE. VY nensHoe COMPOTHUBIICHUE BEIIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

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

DJIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHMKA TOKA. 3akOoH Oma 11
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIEeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBonHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
Jucconanus. DIEKTPOIIH3.

OneKkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, ITUTOMIAIHN
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

CMmenaHHOoe COeIMHEHUE TPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OIlEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psa u NpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKAa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, Hay4YHbId (akT, rumore3a, Qu3MUecKkas BEIMYWHA, 3aKOH, TEOPHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCHHYC, TAaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe JBM)KEHUE B JKUBOM npupoje, 1uddysus, ocMoC, TEII000MEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIOTIEPEIaut, TEIIJIOBOE PABHOBECHUE), DIIEKTPHUCCKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, JIEKTPOJIUTHIECKAS TUCCOLUAIIHS, TaIbBAaHHUKA.

leoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), [JBUTAaTelb BHYTPEHHEro CropaHus, MapoBass TypOuHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsI COBPEMEHHBIX MAaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpocTaTHYecKass  3allluTa,  3a3eMJICHUe
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEp, 3JIEKTpOHArpeBaTelibHble IPUOOPBI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

ITocTossHHBIE MarHuThl. B3auMomelcTBHE INOCTOSHHBIX MAarHUTOB. MarHuTHoe MoOIe.
BekTop MarHUTHOM MHAYKUMH. [IpUHIMI CylIepro3ULMY MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
uHAyKuuy. KapTrHa TuHUE MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1osie IpOBOAHMKA C TOKOM. KapThHa JMHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

SIBieHME DIIEKTpOMArHUTHOW MHAYKUMHU. [lOTOK BekTOpa MAarHUTHOM WHIYKIUH.
DIIEKTPOABMKYIIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe ayiekTpuueckoe IMose. ONEKTPOJABMIKYIIas CWia WHAYKIMM B IPOBOJHUKE,
JBHKYILIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CUJIa CAMOUHIYKIUH.



DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JICKTPOMArHMTHI, JICKTPOABUTATENb, YCKOPUTEIIH dJIEMEHTAPHBIX YaCTHI], HHAYKIIMOHHAS T1eYb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIvHUY MHYKIIUA MarHUTHOTO TIOJIA.

B3auMopeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBieHre CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neCTBUSI TOCTOSHHOTO MarHWTa Ha PaAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuyeckue KojeOaHus. ['apmMoHuueckue
kosebanus. Ilepuon, uactora, amrmumryna u  ¢aza kosnebaHuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIe0aTeIbHOM KOHTYype. AHAJNOTHs MEXJy MEXaHWYECKMMH M 3JIeKTPOMAarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[TpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMAAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA M HATIPSKEHHUSI.

Tpancdopmarop. I[IpousBoacTBo, mepemaya W NOTPeOJIEHUE 3IIEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHME: DSJIEKTPUYECKHH 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUIA.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpamMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mociaeaoBaTebHOM COSAMHEHUH PE3UCTOpPa, KATYIIKH WHAYKTHBHOCTH H
KOHJIEHCATOPA.

Mogens TMHAK IEKTPOoIepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchl Tpy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHbvle 60JIHb

MexaHu4ecKre BOJIHBI, yCIIOBUs pacnpocTpanenus. [lepuon. CkopocTh pacpocTpaHeHHs
W juuHA BOJHBEL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpPa)XCHHE, MPEJIOMIICHUE, TMoysipu3anus, audpaknus, wuaTepdepenius. CKOpocTh
3JICKTPOMArHUTHBIX BOJIH.

[[Ikana 37MeKTPOMarHUTHBIX BOJIH. [IpuMeHEeHHE 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKadbHble MHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmronenue oTpaskeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOM
KoJIeOaHui.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaKeHHE, MpPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus ceeta. CiioxxkHbli cocTaB 6enoro cera. L{ser.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus cBera. [udpakuumonnas pemérka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TeJIECKOI, BOJIOKOHHAs ONTHKA, AU(paKIHOHHAs
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

HabGnronenue natepdepeHImu ceera.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIeHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHu1bl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJIE CKOPOCTHM CB€Ta B BaKyyMme, MPUHLUII
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs MOKOSI.

Paszpnen 7. KBanToBas pusznka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombitet A. . CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna 1 porordpdexra. «Kpacnas rpanunay porodddexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XHUMHUYECKOE JIEHCTBUE CBETA.



TexHuueckue yCTpoilCTBa M MHpaKTHUECKOe NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHUK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. U3nyuenue u mornomenue GOTOHOB IpU MEPEXOAe aroma ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: CHEKTPAJIbHBIA aHAJIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab0mronenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHS  sjpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3IydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OpraHU3MBbI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprus cBs3M HYKJIOHOB B sizipe. SnepHble cuiibl. Jledekt macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

Mertobl HaOIOICHNUS U PETUCTPALIUH SJI€MEHTAPHBIX YacTHII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, INIAHETHI, UX BUAMMOE JBH)KCHUE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuku v kBazapsl. UEpHbIE ABIPHI B sIpax TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

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

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro [lytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax OesATETbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MYECKON KapTHHBI MUpPa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBIseTCS C Y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MAaTeMaTuKH, OWOJIOTUH, XHMHH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIETb, U3BMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB, MPOM3BOAHBIE SIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU TT0JI00US TPEYTOIBHUKOB, ONPEeICHNE TUIOIIAIN TUIOCKUX QUTyp U 00bEMa Te.

buonocus: »nexTpudeckue SBICHUS B KUBOW MHpHUpojie, KojeOaTelabHbIE IBUKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJE, NEWCTBHE pPaJUAlMK Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKash CTPYKTypa TBEPIBIX Ted,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpenad, TeHEPATOP MEPEMEHHOrO TOKA, JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXIeHUM, COOTBETCTBYIOILMX TPAIULHOHHBIM IIEHHOCTAM POCCHMCKOro  OOILEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEJIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aluy;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OIICHWBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ICSATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst AICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymymien
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYphl, OCO3HAaHHE TJ00aJLHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMYECKOW HANpaBJICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO AESITEIIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Bba3zoBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIIATh LENU AeSTeIbHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLICHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3zoBble ucciieqoBaTe/bCKHUe 1eHCTBUSA

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYSHUIO HOBOTO 3HAHHS, €ro HHTEPIpETallnu,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HAaXOJIUTh apryMEHTHI JUIsl JO0Ka3aTeIbCTBa CBOMX YTBEP)KICHHM,
3a/1aBaTh TapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh IMOJNYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKHU
OIICHUBAThH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3aJaud B OOpa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TONMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JIIOZ[€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3WYECKOTO COACPKAHMS B pasIudHbIX (opmarax ¢ y4€ToMm
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

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

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

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOUpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHI C yuy€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, PACIpPElENATh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOI0 YJaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEICHHWE B pa3IUYHBIX CHUTyalusX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATEJIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITTOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUN;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULUU B 00JacTu (U3HKH,
MOCTOSIHHO IMOBBIIIATh CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA ONIHOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HAHUSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOIMOHATHHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHXKECHUIO LEIH U YCIEXYy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE APYTuX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

HNPEAMETHBLIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEpIUAIbHAS CHCTeMa OTCY€Ta, aOCOMIOTHO TBEPIOE TENO, WACATbHBIA Ta3, MOJEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJH, TOYEUHBIHA AIEKTPUUECKUHN 3aps] NPHU pEeLICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOILECCh) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSIMOJMHEHHOE MABW)KEHHE, CBOOOIHOE TMAaJeHHE Te,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHME JKUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE O00bEMa Tel MpHU HarpeBaHUU
(oXJ1aXx/IeHNUHN ), TETJIOBOE PAaBHOBECHE, UCTIAPEHUE, KOHICH AU, IJIaBJIeHUE, KPUCTAIITN3aIuS,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIIEHUE AABICHUS Tra3a MpPU €ro HAarpeBaHUHM B 3aKPBHITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI raza B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



OINKCBIBATH MEXAaHUYECKOE JBUKECHUE, MCIIONIb3Ys (PU3NYECKHE BEIMYUHBI: KOOPAMHATA,
yTh, MEpEeMEeLIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONUCAaHUM MPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICI MCIOJB3YEMbIX BEJIMYMH, UX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpYTHMH BEJIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢u3nyeckue BEJMYMHBL: JIABJICHUE Ta3za, TeMIleparypa, CpelHsAs KHHETH4YecKas >SHeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMs U E€IUHMILBI, HAXOIUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NUYECKUE BEIWYUHBL: AIEKTPUUYECKUI 3apsll, dJIEKTPUUECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKUE TMPOLECCH U SBICHUS, HCIONB3YsS (PU3MUECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MepBblil 3aKOH TEPMOJUHAMUKM, 3aKOH COXPaHEHUS
JIEKTPUUECKOro 3apsia, 3akoH KylloHa, mpu 3TOM paziuyaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiIoBUSA MX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HH,

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (HOPMYIHPOBATH BBIBOIBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHBIE METOIBI OIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTH MEXIY (U3MUECKUMHM BEIMYMHAMHM C MCIIOJIb30BaHHEM
OpSAMBIX HW3MEPEHUil, MpH STOM KOHCTPYUPOBATh YCTAaHOBKY, (DPUKCHpPOBAaTh pE3yJbTaThl
MIOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOmoiaTh TMpaBuia 0€30MacHOro Tpyda MpH TNPOBEICHUM HCCIEIOBAaHUI B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nueckre 3aKOHbI M MPUHLHUIIBI, HA OCHOBE aHAJM3a YCIIOBHS 3aJjaudl BHIOUPATh (PU3UYECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYSCHHOTO 3HaUeHHsI (PU3MUeCcKON BEIIMIHHEI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUMBATH JIOTMYECKH HEIMPOTUBOPECYMBYIO LIETIOYKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMN U IPEACTaBICHUS y4eOHOU U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOT U,

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHs 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O00A3aHHOCTH W IUIAHUPOBaTh JIEATENIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, a/JIeKBAaTHO OLIEHMBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBaEeMON POOIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHM COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TIPaHMILIBl TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIIpa MPH PEeIICHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHUE SBJIECHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHME MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHus, Iudpakuus U TOJsIpU3alUs CBeTa, JMCIEpCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUIa TOKa, DJIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CUIA,
paboTa Toka, MHIYKIMS MarHMTHOro Mouisd, cwia Amnepa, cuia JlopeHua, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHME M ONTHYECKas CHUJla JIMH3bI, IPU OINHUCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIE SBJIEHHUS W TPOIECCHl, MCIONb3Yysd (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbe (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT MCIOJIB3YEMbIX BEJIMYMH, WX OOO3HAYECHUS H



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHIMNBL  3akoH OMa, 3aKOHBI IOCJIEAOBAaTEIbHOTO W HApauIebHOTO  COCIMHEHMS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJIEKTPOMArHUTHOM HMHAYKLUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXPaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI0 4MCJa, MOCTynaTel bopa, 3akOH paguoaKTUBHOIO pacnajaa, MpU 3TOM pPas3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
001acTh) IPUMEHUMOCTH;

OIpesieNATh HAIpaBiIeHWE BEKTOpa MHIYKIHMHW MAarHUTHOIO IOJS MPOBOJAHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HWCCIIEAOBAHHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYHH, NPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IPU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBATh PE3ylbTAaThl MOITYYCHHOW 3aBUCHMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOmUIl W TpaduKOB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEI0BaHMS;

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 JKCIIEpUMEHTA, Y4EeOHO-UCCIIENOBATENIbCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMYMHBI M (OpPMYJbl, HEOOXOAMMBbIE s €€ pelleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKOi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LEMOUYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBIICHUS;

UCIOJIb30BaTh NPU PELIEHHMH Y4eOHBIX 3ajjad COBPEMEHHbIE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAYYHO-TIOMYJISIpHOH HMH(OpMauy, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

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

NPUBOUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bACHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpefe;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJIeKBaTHO OLICHMBATH BKJaJ] Ka)KAOIO M3 YYaCTHUKOB IPYMNIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 1 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > 1 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! 1 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®du3nka — HayKa 0 IpUpo/e.
1 Hayunsie MeT(?)IK bl HO?I,)H:HI/M 1 bubmorexa HOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u Mecto pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpPHOE M PaBHOYCKOPEHHOE 1 bubnnorexka [JOK
MPSMOJIMHENHOE JIBUKEHHUE https://m.edsoo.ru/ff0c3620

5 CBobogHoe majieHne. Y CKopeHue 1 bubnmoreka [JOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

6 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
7 Kontponbhas padora " Kunemaruka" 1 1
8 [TpuntMTT OTHOCHUTENBLHOCTH [ amuest. 1 bubnmoreka [JOK

I/IHepuHaanHe CHUCTEMBI OTCUETA.

https://m.edsoo.ru/ffOc3be8



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

IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

bu6mmoreka [IOK

9 CyIeprno3uiuu cui. Bropoii 3akoH
yrep H p . https://m.edsoo.ru/ffOc3be8
Hprorona asis MarepuaibHOM TOUKU
Tpernii 3akoH HproToHa 1151 bubnmoreka [JOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 Tsokectu. [lepBas kocMuueckas bubmorexa LHOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

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

13 Cuna czn OTHBHCI?Hq; npu BI/I)P;CCHI/II/I bubmorexa HOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalareibHOE

14 JBUXKEHHE a0COMIOTHO TBEPAOTO TENa. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPJIOTO Tea
HNMnynec MaTepuanbHOM TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnmuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBU)KEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckas s3Heprusi MaTepuaabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHUYECKOI SHEpruun

17 [ToreHimanpHas SHEPTHUsL. bubnnoreka [HOK

[ToreHunanbHast SHEPTUS YIIPYTO

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
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ne(pOpMHUPOBAHHON MPYKUHBIL.
[oTeHumanpHas SHEPTHsl TeIa BOIN3U
HOBEPXHOCTHU 3eMIIn

18

IloTennuuanbHble M HENOTEHIMAJIbHEIE
cuitbl. CBsA3b paboThI
HEIOTEHITUAIIBHBIX CUJI C U3MCHECHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPruHu

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

19

JlaGopaTtopHnast pabota
«HccnenoBanue CBs3H PabOTHI CUITHI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

20

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXPAaHEHHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

22

23

24

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyi. KonnuectBo
BeniecTsa. [locrosnnas ABoraapo
TermoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. Illkana remneparyp
Llenbcus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2



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

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnas pabota
98 «HccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSHHUS
pPa3peKeHHOTr0 raza
29 H3onponecchl B uACATBHOM ra3e U ux bubnnorexa [HOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJNHAMHYECKON CUCTEMBI U
croco0n! e€ m3meHeHus. KoanyaecTBo bu6mmoreka [IOK
30
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPrusl OTHOATOMHOTI'O UJI€AJIBHOTO
rasa
bu6mmorexa [IOK
31 Brawt Teruionepesain https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonmgecTBo TEIIIOTHI pH bubmmorexa [OK
. https://m.edso0.ru/ff0c5c36
Teruonepenaye. AnuabaTHbIN Mpolece
33 [TepBblit 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuoreka [IOK
IIPUMEHEHUE K U30IIpoLieccam https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs nporeccoB B bubmuoreka [IOK

npupone. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230
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TCPMOANHAMHUKNU

[Tpuniun nevicteust u KII/ TenmoBoit

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o6maromuit ypok «MosekynspHas bubnuoreka [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme
39 «Momnexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuorexa [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOGCo0THAs M OTHOCUTENNbHAsS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHble Tena. AHU30TPONH bubnuoreka [IOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ffOc65f0
kpuctauisl. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TeNioTa MaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaBHeHHE TeIIOBOro bananca https://m.edso0.ru/ff0c6820
OneKTpu3anus Tei. JNeKTPUIECKUN
bu6mmoreka [IOK
45 3apsn. [IBa Buga 3J1€KTpUUECKUX

3apsiI0B

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c63b6
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IIpoBOIHKKH, TUATIEKTPUKH U

46 [IOJIVIIDOBOAHUKHU. 3aKOH COXPaHEHUS bubnnorexa [IOK
YHpOBOA ) p https://m.edsoo.ru/ffOc6bcc
AJICKTPUIECKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. TouedHBIN dIIEKTpUYECKUN bubnnorexa [IOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepno3uuuu bubnnoreka [JOK
ANEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTU
Pabota cun 37eKTpoCcTaTHIeCKOTo
49 oist. Ilorenuman. PasHocts Bubmorexa ITOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIAAIIOB
I[TpOBOMHUKY U JUDJIEKTPUKH B
50 BHI;KT OCTaTUYECKOM HOIJ)'IC bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexkTpoéMKocTh. KoHIeHcaTo
p a p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOT0
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorexa [TOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
3JIEKTPOEMKOCTH KOHeHcaTopa'
[IpuHIMI NEKCTBUS U IPUMEHEHNE
KOH/IEHCATOPOB, KOIMMUPOBATHHOTO
54 amnmapara, CTpyHHOT0 MpUHTEpa.

DJIEKTpOCTaTUUYECKas 3alUTa.
3a3eMiieHHe AIEKTPOIIPUOOPOB



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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55

56

57

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [IoCTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenvHOE, MapaiesbHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

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

58

3axoH OMa 17151 OJTHOM (3aMKHYTOM)
anexkTpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHSI

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

59

DIeKTPOHHAs MPOBOJAUMOCTD TBEPIIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/Ifl METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

60

61

DJIEKTPUYECKUI TOK B BAaKyyMe.
CBoIICTBA JIEKTPOHHBIX ITYYKOB

[MonynpoBoAHUKH, UX COOCTBEHHAS U
pUMeCHas TPOBOANMOCTh. CBOICTBa
p—n-nepexonaa. [TomynpoBoaHHKOBBIE
MIPUOOPHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUUECKUH TOK B pacTBOpPax U
pacIuiaBax 3J€KTPOJIUTOB.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



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

DNEKTPOIUTHYECKAs JUCCOLUALIM.
DIIEKTPOJIN3

DIIEKTPUUYECKHI TOK B ra3ax.

63 CaMOoCTOSITeTbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSTENIbHBIN pa3psala. MonHus. https://m.edsoo.ru/ffOc84ae
IIna3zma
OnexTpudeckue Npudbopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuorexa [IOK
npuMmeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30I1aCHOCTH
O6o06maromuit ypok bubnnoreka [JOK

65 1
«INEeKTPOIUHAMUKA)» https://m.edsoo.ru/ffOc88be
KonrponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIMI 1 bubnnoreka [JOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpelax»

67 PesepBHbIil ypok. KonTponbsHas 1 bubnnoreka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O6o0maromumii ypok 1 bubnuoreka [IOK
no reMam 10 kmacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIST Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJneKTpoMarHuTHas MHAyKnus. [loTok

6 BEKTOpa MarHuTHON MHAYKIHU. IJ1C 1

WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. 9JIC caMOMHAYKIIWH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o06maromuit ypok «MarHutHoe
noJje. DIEeKTPOMarHUTHAS HHIYKIHS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

Koneb6arenbubiii koHTYp. CBOOOIHBIC

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
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QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYCHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOrM4eCcKHe PUCKU TIpU
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3ZHU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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https://m.edsoo.ru/ff0cc324

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. [ pOMKOCTH bubnunorexa LIOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX
23 cBolicTBa U ckopocTh. [1kana bubmmorexa [JOK
p ’ https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 otpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. 1oeTp https://m.edso0.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHblil bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
IIOKA3aTelIs MPEIIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuoteka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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https://m.edsoo.ru/ff0cd350
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nH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue CBOWCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L[er. JlabopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceta. [ludpaxknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpPbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [locTynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3ameJieHre BpEMEHH U COKpAIlEHUE bubmorexa [TOK
P P https://m.edsoo.ru/ff0cfad2
JUTUHBI
OHeprust ¥ UMNYJIbC PENSTUBACTCKON
38 gacTuilbl. CBS3b MAacChl C YHEPTUEH U Bubmmorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka.
. bubmuorexa [{OK
39 OCHOBBI CTICTTHATBHOM TEOPUH

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHs!l poTorddekra. YpaBHeHHE
42 BﬁHmTegI)Ha H(E(I)Q)OTOSQ);eKTa bubmorexa HOK
g ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. X¥MHUYECKOE E€HCTBIE bubmorexa [IOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(boTorMeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
POLOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma
bubnunorexa LIOK
47 IT b
OcTyIathl bopa https://m.edsoo.ru/ff0d0afa
H3znyyenne u norionieHue (oToOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoJIHEI
N but6mmoreka [IOK
49 ne bpoiins. KopmyckynspHo-

BOJIHOBOM nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



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
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/Ie PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHblil
peaxtop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTHI A1EPHOMI
JHEPIreTUKU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHa. MeTo1bl HAOMIOACHUS U
pErUCTpaLvK JIEMEHTAPHBIX YACTULL.
Kpyrieiii cton «®yHnameHTaabHble
B3anmMoaercTBUg. EMMHCTBO
(bU3UIECKON KapTUHBI MUPa»

Bup 3Bé3nnoro neba. Co3se3aus,
SIPKUE 3BE3bl, IUNIAHETBI, UX BUIMMOE
nBmkenre. CoJIHEYHas cucTeMa

Counnne. ConHeuHast akTUBHOCTD.
Ncrounuk sHeprun CosHuLa U 3BE3]1

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

57

58

59

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHON
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIA U 3BE3]T

Mnineunsiii [1yTe — Hama ["anakTuka.
ITonoxxenne n nBuxenne CosHLa B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIPAX TaJaKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIUATIBLHON 1
THUYECKOU cepax AesITeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
(dbuzmveckoit Teopuu B HOPMUPOBAHUH
MPECTaBICHUN O (PU3NYECKOM
KapTHHE MHpa




O6o06mraromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMaruHuTHast MHIYKIUS
PesepsHblit ypok. OnTuka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCHUTEJIBHOCTH
Pesepwnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHThI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
[TocoOue agpecoBano yuutensiM. B HeM MpuBeIeHO TEMATHYECKOE U TTIOYPOUHOE
iaHupoBanue K yuyeonukam I'. S. Msxkummesa, A. 3. CunsikoBa «Mexanuka. 10
Kiaccey», «MomnekyinsapHas pusuka. Tepmonunamuka. 10 xkmacey,
«nektpoaunamuka. 10—11 kimacce», 1aHbl METOOUYECKHE PEKOMEHAAIUH K
ypoOKaM, TIpeICTaBICHbl BAPUAHTHI KOHTPOJIBHBIX pabOT MO TAHHOMY KYpCy U
pe3yabTaThl OCBOEHUS Kypca.
Hcrounuk: https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-

posobie-k-uchebniku-myakisheva-sinyakova/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://go.yaklass.ru/account/profile

https://resh.edu.ru/office/user/teacher

https://sferum.ru/?p=dashboard schoolld=216923022

type=grades_management_teacher m=grades_management_onboaring
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