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COJEPKAHUE OBbYYEHUA

10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue Gpu3nueckux sBIeHUN U mporeccoB. Haydnele runoressl. dusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

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

Jlemoncmpayuu
AHanoroBble U ITU(POBBIC U3MEPUTEIHHBIC MPUOOPHI, KOMITBIOTEPHBIE TATUYHNKH.

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 CHUCTEMbl KoopAuHaT. ClioKeHHE NMEepeMEIeHU 1
CJI0’KE€HUE CKOPOCTEM.

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

CBoOonHoe najeHune. Y cKkopeHue cBOOOIHOIrO MaAeHHUs.

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

TexHnueckue yCTpoiicTBa M TPAKTUYECKOE INPUMEHEHHE: CIHJIOMETP, JBUKCHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALMd KHHEMAaTUYECKUX XapaKTePUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro 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 LIEJIbIO ONPEIEICHUS MTHOBEHHON 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 ABM>XEHUS Tena, OPOIIEHHOTO 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 U1 MaTEpUAIIBHBIX 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 CKOJIbXKEHUs U cuiia TpeHus nokos. Koaddumument tpenns. Cuna conpoTuBieHus
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.

TexHuueckue YCTpONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIIHUKY, ABUKECHUE
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 MObEME U NaJACHUH.

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 3aBUCHMOCTH 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), CUCTEMbl MaTepHalbHbIX ToYeK. Mmynbe cuibl u
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3HEPTrUs yIpyro Ae(poOpMUPOBAHHOM NMPY>KUHBI.
[ToreHunanbHas 3HEeprus 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 CTOJIKHOBEHHS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

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

Pa3nes 3. MoJsiekyasipaas pu3uKa M1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, JKUAKOCTEH M TBEPABIX Tel U OOBIACHEHHE CBOWCTB
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-KMHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omponecchl B HaeaIbHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, TOKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEHIECTBA, (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 UACAIBHOTO ra3a, H30MpOLECCHI.

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
UJeaIbHOrO ra3a. Buael Temonepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3IIydeHHE. Y IeTbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. I 'paduyeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh npoieccoB B MpUpoe.

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 MPOOIEMbl TEIIO3HEPTETHKH.

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



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEPIUU Tella MpPU COBEPIICHUH palOThHI: BBUIET MPOOKH M3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3JyXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3TYLIHBIM OTHHBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamwms. Mcmapenne wu  kureHue. AOCONOTHasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHbIi nap. Y aenpHas TeIoTa napooopa3zoBaHHUs.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT JaBJICHUS.

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

Kunkne xpucramnel. CoBpeMeHHble Marepuaybl. [lnaBnenune u Kpucramnusauus. Y ielbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckne YCTpOMCTBA M MPAKTUYECKOE MMPUMEHEHUE: TUTPOMETP M IICHUXPOMETD,
KaJIOPUMETP, TEXHOJOTHMM  TOJYYEHUS COBPEMEHHBIX MATEpUAIIOB, B TOM  YHUCIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTauIoB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsfoB.
ITpoBOAHMKH, TUAIEKTPUKH U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHUS DIEKTPUYECKOT O 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckuid — 3apsia.
Onektpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro mnois. IlpuHuun cynepno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HaNPSYKEHHOCTH AIIEKTPUYECKOTO MOJIS.

PabGota cun osnektpocratmueckoro monsd. Ilorennuan. Pa3sHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM MoJie. J{uaaeKTpuueckas MpOHUIIAEMOCTb.

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

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKasl 3allUTa, 3a3eMJIEHHE d3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HaRIEKTPU30BAHHBIX TEJ.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

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

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKA.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH J[xoymns—Jlenia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIeKTPOHHAs TPOBOAUMOCTD TBEPIBIX METAIOB. 3aBUCUMOCTD COTIPOTUBIICHHS METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

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

OJIEKTPUUYECKUII TOK B pPACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DJIEKTPOIUTHYECKAS
Juccoruanus. JIEeKTPOIIN3.

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

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, DJJICKTPOHArpEBaTENbHBIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJAHUKOB OT JUIMHBI, ILJIOIIATN
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

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

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenre  SAEKTPOABIKYIIEH  CHIIBI  HCTOYHMKA TOKa MW €ro0  BHYTPEHHEro
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 nouwsmus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

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

buonoeusn: Mexanuueckoe IBM)KEHUE B JKUBOM mpupoje, nudpgysus, ocMoc, TenI000MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJl, JKUAKOCTEH M TIa30B, 3JIEKTPUUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BTaxXHOCTH BO31lyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIUIHUKYN, HCIOJIb30BAHMWE 3aKOHA COXPAHEHUs HUMIIYlIbca B TEXHUKE (pakerta,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsI COBPEMEHHBIX MAaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTepHaJoB, W  HAHOTEXHOJOIWH,  BJEKTpOCTaTHYEeCKas  3alluTa,  3a3eMJICHHE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

ITocrositHHBIE MarHuTHL. B3auMozaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoOe moOIe.
Bekrop MarHuTHOM MHAyKUMU. [IprHIMI Cylieprno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHOM
uHAyKuuy. KapTrHa TuHUE MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1osie IpOBOJHMKA C TOKOM. KapTWHa JIMHMI WMHAYKIIMM MAarHUTHOTO IOJIA
JUIMHHOT'O IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOAHMKA, KATYIIKA 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. Pabora cuisl Jlopenua.

SIBieHME DIIEKTPOMAarHUTHOW MHAYKUMU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
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.

TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MAarHUThI,
3JICKTPOMArHHTHI, JICKTPOABUTATEIb, YCKOPUTEIIH dJIEMEHTAPHBIX YaCTHII, UHIYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIvHUY MHYKIIUA MarHUTHOTO TIOJIA.

B3auMopeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Amniepa.

[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 TOJIsI KATYIIKHA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuyeckue KojeOaHus. ['apmoHuueckue
kosebanus. Ilepuon, wactora, amrmumryna u  ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxamomux KojieOaHUsAX. BbIHYXIeHHbIE MEXaHHMUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMAAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. I[IpousBoactBo, mepegaya U NOTpeOIEHUE SIEKTPUUYECKOM HSHEPIrUH.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHA 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JIMHUHU AJIEKTpoIlepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUIA.

Hab6nronenue pezonanca.



CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOaHUSI.

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

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmHbvle 60JIHbl

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacrpocTpaHEHUs
W juuHA BOJHBEL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS HM3JyYEHHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIkana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIBTPA3BYKOBAsl JIMATHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmonenue oTpaykeHus 1 MpeIoMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

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

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
nonsipu3anus, tudpakuus, HTephepeHIus.

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. 3aKOHBI TMPEJIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

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



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJIa TOHKOM JTUH3BL. [locTpoenune n3obpakeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

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

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tomnsipusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakKeHHWE U MperoMieHue cBeTa. OnTudeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieHAIBHONH TEOPUHM OTHOCUTEIBLHOCTH
['paHu1bl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAIIEHUE JTHHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEpruu HOTOHA C €ro YaCTOTONH. DHEPTUsl U UMITYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombitet A. . CroneroBa. 3aKoHBI
dorosddexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XHUMHYECKOE IEHCTBHE CBETA.



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

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHS  sjpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

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

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

OHeprust cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepuwiii peaktop. TepmosiaepHbiii cunte3. [IpoOnemMbl U NEPCHEKTUBBI  SAEPHOMN
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

Metobl HaOIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.

dyHIaMEHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO (pr3nyeckoi KapTHHBI MUpa.

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

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH



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

Bun 38é3qH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnie. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosHIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoOBpEeMEHHbIE NPEACTaBICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa06ma. PaszOeranume ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEJICNIEHUS TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3mku m acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYCCKOW, COIUATBHOH U
THYECKOH cdepax OesATETbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBIseTCS C Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnvle nonsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
sBIIEHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBHl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB, MPOM3BOAHBIE SIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU TTOI00MS TPEYTOIBHUKOB, ONPEIEICHNE TUIOMIAU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B KUBOW HpHpoje, KojedaTeiabHble BUKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJE, NEWCTBHE pPaJUAlMK Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOI
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpead, T€HEPATOp MEPEMEHHOTO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHHUK, TEJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBeEPCcAIbHbIE YUeOHbIE JeiCTBUS
ba3oBble JJornveckue aJeCTBUS:

CaMOCTOSTENIbHO (OPMYJIUPOBaTh M aKTyaJU3HpOBaTh IMpoOjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAENATh LEN IEATEIbHOCTH, 33/1aBaTh MMAPAMETPbl U KPUTEPUU UX JOCTHKEHUS,

BBISBJISITH 3aKOHOMEPHOCTH M POTHBOPEUHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBICHUSX;

pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIIMXCS MaTEPHATBHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESATEIbHOCTb, OLEHHWBATh COOTBETCTBHE PE3YyJIbTATOB LIEJISIM,
OLICHUBATh PUCKU MOCIEACTBUM JAEATEIbHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBILIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble nccienoBareibcKue AeiCTBHUA.

BJIQ/IeTh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamMH (pu3mdeckoi
HayKU;

BIIJICTh HABBIKAMHM YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM JEATEIbHOCTH B O0JACTH
(Gu3HKH, CTTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUS 3a/1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOI0B ITO3HAHUS;

BIAJETh BHUJAMH JACSATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWs, €r0 HMHTEpIIpEeTaluH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3/IJaHUU YU4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M aKTyallM3UpOBaTh 3aJady, BbIABUTATh
TUINIOTE3y €€ pEeIIeHMs,, HaXOOUThb apryMEHThl I JIOKa3aTelbCTBA CBOUX YTBEPXKICHHUM,
3a7]aBaTh NapaMeTPbl U KPUTEPUH PEIICHUS;

AHAJIM3UPOBATh TOJYYEHHBIE B XOJE€ PEUIECHUS 3aJa4yd Pe3ylbTaTbl, KPUTUYECKHU
OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (popMynHpoOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BATEIbHOW AEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETb MePEHOCUTH 3HaHUS N0 (PU3MKE B IPAKTHUECKYIO 00IaCTh KUZHEICSITENbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIQ/ICTh HABBIKAMU TOTY4YeHHUS WH(MOpPMAIHUU (PUINYECKOTO COJIEPKaHUsI U3 MCTOUYHUKOB
pa3HbBIX THIOB, CaMOCTOSITEIbBHO OCYIIECTBIATh TOHUCK, AaHAJIW3, CHUCTEMaTU3alui0 |
WHTEPIPETAHIO HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;



UCMONb30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPTraHU3ALMOHHBIX 3a4ad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
9THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOIO COJAEP)KAaHUS B pasIMyHbIX (opmaTax ¢ ydéToMm
Ha3HAueHUs MWHPOpPMALMU W LEJIEBOM AayAWTOpWUH, BBIOMpAs ONTUMAIBHYIO (GOpMY
IIPEACTABJICHUS U BU3YaIU3aLUH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHNE HA YPOKaxX (PU3MKH U BO BHEYPOUHOH 1S TENFHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJCTB;

MNOHMMATh U UCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUYalbHON pabOTHI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OPraHUW30BBIBATH M KOOPAUMHUPOBATH
JNIEUCTBUA 1O €€ INOCTHUKEHUIO: COCTAaBIATH IUIAH JACHUCTBHUH, PACOPENCISITH POJIU C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIWH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IIpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEHU C MO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PerynasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbI€ /1eiiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH DPEIICHUs] PACUETHBIX M KAueCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TMPAKTUYeCKo paboThl C€ Y4ETOM UMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacuIupsTh paMK1 y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHII;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILIeHHUE;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B 00JacTh  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPO.JIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYAIlMsSIM, BHOCHUTb KOPPEKTHUBHI B JIEATEIBHOCTH, OIICHHBATH
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM;
BJIa/ICTh HaBBIKAMH MMO3HABATENBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JEHCTBUN
Y MBICIIUTENbHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;
WCITOJTH30BaTh MPUEMBI peISKCHH JIJIs1 OIIEHKH CUTYaIliH, BEIOOpA BEPHOTO PEIICHUS;



YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 110 UX CHIKCHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
MNPpUHHUMATDH CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M APT'YMEHTBI IPYTUX MPU aHATU3E PE3y/IbTAaTOB JCSITEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTrUX Ha OLIMOKH.

B nmponecce JOCTUNKCHUA JIMYHOCTHBIX PE3YJILTATOB OCBOCHUS ITPOTpaMMBbI 11O (1)I/ISI/IKC JJIA
YPOBHSI CpeAHET0 00IIero o0pa3oBaHUs y OO0YYAIOIUXCS COBEPIICHCTBYETCS SMOIMOHABHBIH
UHTEJICKT, MPEIoIaralonmi copMiUpOBaHHOCTb:

CaMOCO3HaHMs, BKIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOIMOHAIBHOE COCTOSHHE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOUM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0€;

caMoperyJIMpOBaHMs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE NpUHUMATD

OTBETCTBEHHOCTh 3a CBOE IMOBEACHHUE, CIOCOOHOCTh aJaNTHPOBAThCA K SMOLUOHAILHBIM

U3MCHEHHSIM H MIPOSIBIISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMM, BKJIIOYAIOIICH CTPEMJICHHEC K JOCTH)KCHHIO IICU U yCIEeXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB NUCX0Os N3 CBOUX BOSMO)KHOCTeﬁ;

SMIIATHH, BKIIOYAIOIIEH CIHOCOOHOCTh MOHUMATh SMOIMOHAIBLHOE COCTOSHHE JPYTHX,
YUYHUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBUIO M COINEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAaIOIIUX CIIOCOOHOCTH BBICTpanBaTb OTHOLICHUA C APYTUMHU
JFOIbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xonuy oOyuenus B 10 kJacce npeaMeTHbIE pPe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpax posib U MecTO (PU3UKH B (DOPMUPOBAHHH COBPEMEHHOU
HAayYyHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TE€XHOJOTHH, B IPAKTHYECKON
JESATEIILHOCTH JIIOEH;

YUUTHIBaTh TPAHUIBl NPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJeNel: MaTephalbHas
TOYKa, MHEpUUAIbHAs CHUCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TENIO0, UACATIbHBIA ra3, MOJIENIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUYHBINA DJIEKTPUYECKHUM 3apsA] IPU PELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MTPOLECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUs BELIeCTBA M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE TMPSMOJMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tell,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojaeucTBue Tei, anddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00BbEMa Ten MpH HarpeBaHUU
(oxJ1aXx/1eHNHN), TEIJIOBOE paBHOBECHE, NCIIApEHUE, KOHIEHCAUs, JIaBJIeHHE, KpUCTAILIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3/lyXa, IOBBIIICHUE JAaBJICHUs ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapamMeTpaMu COCTOSIHMSI ra3a B HM30Ipoleccax, 3JIEKTpU3alus Ted,
B3aUMO/ICHCTBUE 3aPSAI0B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PM3MUECKHEe BETUYMHBI: KOOpAMHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Teja, KHHETHYECKas
SHEprus, MOTEHIMaJbHAs HSHEPIrHs, MeXaHudeckas paboTa, MeXaHWYecKas MOIIHOCTb; MpHU
ONMCAHWM TPABUIBHO TPAKTOBaThb (U3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003Ha4YeHHs U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAaHHYIO (PU3NYECKYIO BETUUHUHY
C APYTMMH BEIMYUHAMM;



ONUCHIBaTh HW3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBICHUS, HCIONb3Ys
¢u3nueckue BENWYHMHBL: JAaBJICHUE Tasza, TeMIleparypa, CpenHss KUHETHYEeCKash SHEprus
XAOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora raza, kod(h(UIHUEHT MOJIEe3HOro JEHCTBUS TEIJIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUUHH,
uX OOO3HAYCHHMS W EIMHUIBI, HAXOTUTHb (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BEITUUYUHAM;

ONUCHIBAaTh M3YYEHHBIE SJIEKTPUUECKHE CBOWCTBA BELIECTBA U SJIEKTPUUYECKHE SIBICHUS
(mpotiecchl), UCHONB3YS (U3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOoe MoJe,
HAnpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUCHUS W EIMHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIMUMHY C APYTUMHU BEIMUYUHAMU;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUSA, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3axkonsr HbroTOHa, 3aK0oH coxpaHeHuUs
MEXaHUYECKOHM dHEPruu, 3aKOH COXPAHEHUsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEILECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpPEJHEH KHHETHMYECKOM SHEPrUU TEIUIOBOI'O JBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsina, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHUS B IIOBCEHEBHOM KU3HU;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX W KOCBEHHBIX H3MEpEHUi, TMmpu 3TOM  (QOpMYIHUpPOBAThH
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh MpSMblE U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUs M HCHOJb30BATh HM3BECTHBIE METOIbl OLEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMU C HCHOJb30BaHUEM
OpSIMBIX M3MEPEHMH, MpPU 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3YJIbTaThl
MOJY4EHHOM 3aBUCUMOCTH (DU3MYECKHX BEIMYMH B BHUJE TaOaMIl U rpadUKOB, J1eNaTh BBIBOIBI
10 pe3yJIbTaTaM MCCIIEN0BaHNUS;

coOnronarh mnpaBuia O€30IacCHOrO TpyAa IMPU MIPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOro0 OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENbCKOM M TMPOEKTHOW JESATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTOpHOTo 000pYyJOBAHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIONIb3Ys
buznyeckue 3aKOHbl M MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4M BHIOUpATh (PU3UUECKYIO
MOJieb, BBIICNATh (U3NYECKUE BEIMUMHBI U (OPMYJbl, HEOOXOAMMBIE a1 €€ peIlleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAILHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3NUEeCKON BEIMUHHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHNUS,

UCIIONIb30BaTh NPU PELIEHUH Y4eOHBIX 3a7ad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHHUs yuyeOHOH u
HAYYHO-TIOMYJISIPHONH HMH(OpMAIMM, NOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHio;



MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIONIb30BAaTh TEOPETHYECKHE 3HAHHUS 10 (U3UKE B TOBCEAHCBHOW IKU3HU IS
oOecrnieueHus 6€30MacHOCTH Mpu 00pallleHnuu ¢ MPUOOPAMH U TEXHUYECKUMHU yCTPOHCTBAMU, IS
COXPaHEHHUS 3/10pPOBbS U COOIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIei cpeje;

paboTaTh B TPYIIE C BHITIOJHEHUEM PA3IMIHBIX COIUATBHBIX POJICH, TUIAHUPOBATh PaboTy
TPYNIBL, paIlMOHAIBHO pacHpenessiTh OOS3aHHOCTH W  IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLICHMBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB TPYIIIbI B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.

K konmy oOyuenust B 11 kJjiacce mpeaMeTHBIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYJAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpax poib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHil, B IPAKTHUECKOI
JESTSIIBHOCTH JIFOJICH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KApTUHBI MUPA,

VUUTHIBATh TPAHUIBI TIPUMCHEHUS W3YYCHHBIX (U3MYECKUX MOJACICH: TOYCUHBIN
JNEKTPUYECKUN 3apsiii, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, sJepHas MoOJeIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O SI7Jpa MPH pelleHrnr GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3WYCCKUE SBJICHUS (TIPOIECCH) W OOBSICHATh UX Ha OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHA M KBAaHTOBOHM (DM3HMKH: AJICKTPUUECKAs MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKa, B3aMMOJCHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHAas
WHAYKIHS, JACWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JBIDKYIIMHCA 3apsi,
AJIEKTPOMArHUTHBIC KOJICOAHUS U BOJHBI, IPSMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHUE,
nperomiieHue, WHTephepeHnus, audpakiuus W MOJSIPU3ANUAS CBETa, JTUCIEPCUs CBETa,
dotoanexkrpuueckuii 3¢pdexT (poroaddexT), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

OINHMCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPHYECKHE, MATHUTHBIC, ONTHYCCKHE,
IEKTPUIECKYIO TTPOBOAMMOCTE PA3IIUYHBIX CPE) U JJCKTPOMArHUTHBIC SBIICHUS (ITPOIECCHI),
UCTIONB3YS (U3MYECKHE BEIMYMHBI: DIEKTPUUECKUN 3apsl, cuja TOKa, DJIEKTPUYECKOoe
HaNpPsDKEHUE, JIEKTPHUUECKOE COMTPOTUBIIEHHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABUKYIIIAs CHUIA,
paboTta TOKa, WHAYKIHS MarHATHOTO ToJisA, cwia Awmmepa, cwia JIopeHIa, WHIyKTHBHOCTh
KATYIIKKW, YHEPTUs DJIEKTPUYECKOTO0 W MArHUTHOTO IOJICH, TIEPHOJ M YacToTa KoJcOaHWi B
KoJie0aTeIbHOM KOHTYpE, 3aps] U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjila JMH3bI, NP OMUCAHUHM MPABUILHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIIONIB3YEMbIX BEIIMYMH, WX OOO3HAYCHWS U CIWHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJTMYNHY C JPYTHMH BETUYHHAMU;

OMKCHIBATh M3y4YCHHBbIE KBAHTOBBIC SBJICHHS W TIPOIECCHI, HCIONB3Yys (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JIIMHA BOJHBI M YacTOTa CBETa, DHEPrUs U
UMITyJIbC (OTOHA, IEPHOJ| TOJypaclajia, SHEPTrHs CBSI3W aTOMHBIX SJjep, NPH OIHUCAHUU
MPAaBWJILHO TPAKTOBATh (DU3MYSCKUN CMBICI WCIIOIB3YeMBIX BEIHYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BRIYUCIIATH 3HaAUCHUE (PUINYECKON BETUIHUHEI;

AHATM3UPOBATh (PU3NYCCKUE TIPOIECCH M SIBIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
NPUHIMITE:: 3akoH OMa, 3aKOHBI TIOCTEAOBATEIBHOTO W  IMAPALICIBHOTO  COCIUHEHUS
MPOBOAHMKOB, 3akoH JDkoyns—JleHna, 3akoH DJIEKTPOMArHUTHOM HMHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHImTeHHa 111 Qorodrddexra, 3aKOH COXPaHEHHUs] HHEPTUU, 3aKOH



COXpPAaHEHHsI MMIYJbCa, 3aKOH COXPAaHEHHs DJIIEKTPUYECKOrO 3apsja, 3aKOH COXPaHEHUs
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH pajnOakTUBHOIO pacmajna, IpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

ONpENENATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJISI IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuisl Jlopenna;

CTPOUTH M ONHCHIBATh N300pakeHNe, CO3/1aBAeMOE TNIOCKHM 3€PKaJIOM, TOHKOH JIMH30M;

BBIMOJHATh JKCIEPUMEHTHI MO HCCIIECJOBAHUIO (PU3UYECKUX SIBICHHH W IPOLECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HU3MEpPEHHil: mpu 3ToM  (HOopMyIHpoBaTh
npobiemy/3agayy M TUNOTE3y Y4eOHOro OSKCIEpUMEHTa, COOMpaTh yCTAaHOBKY U3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOJKI;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, IPU ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 H3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OLICHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTAThl MOJYYEHHOH 3aBHCHMOCTH
buznyecKkux BENMWYMH B BHAE TaOMUI M TrpaduKoB, JeiaTh BBIBOABI MO pe3yiabTaTam
UCCJIE/IOBAHMUSI,

coOnronarh InpaBuia O€30HaCHOrO TpyAa IMPU IPOBEIACHUM HCCIEIOBAaHUM B paMKax
yu4eOHOr0 9SKCIEPUMEHTa, YUeOHO-UCCIENOBATENLCKOH M TMPOEKTHOW JESATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U TaOOPaTOpHOTo 000pyI0BaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOM (U3UYECKON MOJENbI0, HCHOJIB3Ys
¢u3nveckre 3aKOHBI M MPUHIUITBI, HA OCHOBE aHAJN3a YCIOBHS 33a4H BHIOUPATh (PU3HUECKYIO
MOJieJIb, BBIACHATH (PU3NYECKUE BEIMUMHBI U (QOpPMYIbl, HEOOXOIUMbIe s e€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOJyYEHHOTO 3HAaYeHUS (PU3NUECKON BETHMUNHBI,

pemath KauyecTBEHHbIE 3aJaud: BBICTPAMBATH JIOTMYECKH HEIMPOTUBOPEUUBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCMOJb30BaTh MpPH pPEUIeHHH Y4eOHBIX 3a7ady COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH U TPEICTaBlIeHUs yueOHOH u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OpMaINIo;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB, pa3IuvaTh
yCIIOBHS UX 0€30MacCHOT0 MCII0JIb30BaHMS B TIOBCEJHEBHOM JKU3HU;

PUBOJUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BbSCHEHUE MPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUSA MO (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpAIEHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpaHEHHUS 3/10pPOBbs U COOJIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHHS B OKpY KalolIeil cpee;

paboTaTh B TpyIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUATBHBIX POJIEH, IUIAHUPOBATh paboTy
TPYNIbl, paIlMOHAIBHO paCHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B
HECTAaHJAPTHBIX CUTYalMSIX, al€KBAaTHO OLIEHUBATh BKJIAJ KaXKJIOTO U3 YYACTHUKOB TPYIIIBI B
pelieHne paccMaTpuBaeMol IPOOIEMBI.

BocnuTaTenbHblil NOTEHIMA IPEAMETA PEAIN3YETCS Yepe3:

1. TlpuBneueHne BHUMaHHUS OOYUYAIOMIUXCS K IIEHHOCTHOMY AaCIEKTy M3y4aeMbIX Ha ypOKax
SIBJICHHIA,



Opraam3anuio paboOThl C MOJTy4aeMOW Ha YpOKE COLMAIBHO 3HAYMMOW WH(OpManuen —
MHUILIMUPOBAHUE €€ OOCYXKICHUS, BBICKA3bIBaHUSI OOYYAIOLIMMUCS CBOETO MHEHHS IO ee
TIOBOJTY, BBIPAOOTKM CBOETO OTHOIICHHS K HE;

JleMoHCTpanyio 00y4aromyMcsi IPUMEPOB OTBETCTBEHHOI'O, TPaKJaHCKOI'O IOBEJIEHMUS,
MIPOSIBIICHUSI YEJIOBEKOIIOOUsT U J100pOCepeUHOCTH, Yepe3 IMOA00p COOTBETCTBYIOLIMX
TEKCTOB JUISl YTCHHMS, 3a/a4 JJIsl PELICHHUs, MPOOJIEMHBIX CUTYallMid JJIsi 0OCYXIEHHS B
KJIacce;

[Ipumenenre Ha ypoKe UHTEPAKTHBHBIX (QopM paboTel ¢  0Oy4YaIOIIMMUCS:
UHTEJUIEKTYaJIbHBIX UIP, CTUMYJIMPYIOLIUX [IO3HABATEIbHYI0 MOTHUBALIMIO O0YYarOIUXCs;
IUIaKTUYEeCKOr0 TeaTpa, [I/ie TMOJy4YEeHHbIE Ha YpOKE 3HAaHUS OOBITPHIBAIOTCA B
TeaTpaJIbHBIX TOCTAHOBKAX; JUCKYCCHH, KOTOpPBIE HAal0T OOYYarOIIMMCS BO3MOXHOCTB
MIPUOOPECTH OIBIT BEACHUSI KOHCTPYKTUBHOIO IUAJIOTa;

[Ipumenenue rpynmnoBoil paboTel WM pPabOTHI B Mapax, KOTOPbIE y4aT OOydaroluxcs
KOMaHIHOM paboTe ¥ B3aUMOJICHCTBHIO C IPYTUMH 00yJatOLHMUCS;

WunnmnmpoBanye U NOJIEPKKY UCCIIEA0BATEIILCKON JEATENbHOCTU 00YYaIOIIMXCsl B paMKax
peanu3ali MU UHIUBHUIYaIbHBIX U TPYNIOBBIX MCCIEIOBATEILCKUX MMPOEKTOB, YTO JACT
OOydJaronmMcsi  BO3MOJKHOCTh ~ IIPHOOPECTH  HaBBIK  CaAMOCTOSITEIIBHOTO — PEIICHHS
TEOPETHUYECKON MPOOJEeMbl, HaBBIK T'€HEPUPOBAHUS M OGOPMIICHUS COOCTBEHHBIX HJIEH,
HaBbIK YBAKUTEIILHOIO OTHOLIEHHSI K YY)KUM HJesiM, OPOPMJIEHHBIM B pabOTax APYIrux
UCcIeIoBaTeNel, HaBbIK IyOJIMYHOTO BBICTYIUICHUS TIEpe]l ayAUTOPHUEH, apryMEHTUPOBAHHS
1 OTCTauBaHMs CBOEH TOUKHU 3pEHUSI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypchl
Paznen 1. PU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmmoreia LIOK
' ARTHAYE https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 Octosel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK

1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK

' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosje. DJeKTpOMarHuTHasI bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE AP0 5

Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3NKHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7

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

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
61 Obobuiaromee nosropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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