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HHOACHHUTEJIBHAS 3ATITMCKA

Ilporpamma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro oOIIero
o0pa3zoBaHusl pa3paboTaHa Ha OCHOBE MOJOXEHWH U TpeOoBaHMi K pe3ylbTaraM
OCBOEHMsI OCHOBHOW 00pa3oBaTeNbHON MporpamMmsl, NnpeacTaBieHHbIX B OI'OC
COO, a Take ¢ y4déToMm (enepanpHOii pabodeld HMporpaMMbl BOCIUTAHUS U
KOHLENUMUM MperojaBaHua ydeOHoro mpenmera «®Pusvka» B 00pa3zoBaTelbHbBIX
OpraHu3almsax Poccuiickoit Denepanyy, peaTU3yIOINUX OCHOBHBIE
oOpa3oBaTelbHbIE TPOTPAMMBI.

Conepxanue mnporpaMMbel 10 (H3MKe HANpaBJIeHO Ha (OpMUPOBaHUE
€CTECTBEHHO-HAYyYHOH KapTHHbl Mupa obyuatomuxes 10-11 xmaccoB mpu
o0yuyenuy ux ¢usrke Ha 6a30BOM ypPOBHE Ha OCHOBE CHCTEMHO-IEATEIHLHOCTHOTO
nogxoga. Ilporpamma mo ¢usuke coorBeTcTByeT TpeboBanusmM PI'OC COO x
IUTAHAPYEMBIM  JIMMHOCTHBIM, HpPEIMETHBIM U METaIllpPeIMETHBIM pe3yibTaTaM
o0ydYeHHs, a TaKKe YYHUTHIBACT HEOOXOAMMOCTD PeaIM3alii¥ MEKIIPEAMETHBIX
CBs3ell (QUBMKM C eCTeCTBEHHO-HAyYHbIMH Yy4eOHBIMH npeameramu. B Hell
OTIpENIENIAIOTCS OCHOBHBIE LENH HU3Y4YeHUS (PU3UKK HA YPOBHE CPEIHEro oOIero
00pa3oBaHys, IIAaHUPYEMBIC PE3YJIbTaThl OCBOSHUSA Kypca (DU3HKH: JIMUHOCTHEIE,
MeTapeaMeTHbIe, TpeAMeTHbIC (Ha 0a30BOM yPOBHE).

IIporpamma no ¢usuke BKIOYaAET:

e IIITAHUPYyEMbIE PE3yJIbTAaThl OCBOCHUS Kypca (U3HKHU Ha 6a30BOM YPOBHE, B

TOM YHCIIE [IPpeIMETHbIE PE3YNbTATHI 10 roiaM 00ydeHHUS;

« cojepxaHue yueOHoro npeamera « Ou3rKay» Mo rojgaM o0yUCHHS.

Pusrka xax Hayka o Hambonee oOMMX 3aKOHAX MPUPOJBI, BHICTYNAs B
KayecTBe y4yeOHOro mpeaMeTa B IKOJe, BHOCHT CYLIECTBEHHBIH BKIIaJ B CHCTEMY
3HaHui 00 okpyxaromeMm mupe. [lIkonbHbINH Kype GH3HKK — CUCTEMOOOPa3yIOMIUi
JUIs €CTECTBEHHO-HAY4YHbIX Y4eOHBIX MPEAMETOB, MOCKOJIBKY (U3HUECKHE 3aKOHBI
Jie)XaT B OCHOBE MPOLECCOB M SBICHUH, H3y4aeMBIX XHMHeH, OHWOJOTHEH,
¢usnyeckoii reorpadmeii u actpoHomueit. Hcmons3oBaHHE W aKTHBHOE
NpuMeHeHUue  (GU3MYeCKUX 3HAHMH  ompefeNnseT XapakTep W pasBUTHE
pa3sHOOOpa3HBIX TEXHOJOTHH B cdepe DIHEPreTHKH, TPaHCIOPTa, OCBOECHHUS
KOCMOCa, TONy4YeHHs HOBBIX MaTepHalOB C 3aJaHHBIMM CBOWCTBAMH U IPYTHX.
M3yuenne ¢u3uKkd BHOCHT OCHOBHOHM BKJaJ B (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI MHpa oOydaromuxcs, B (OpMHUpPOBaHHE YMEHUHA NpPUMEHSATH
Hay4YHBIA METOJ IO3HaHHUS TIPH BBITIOJHEHUH UMH YI€OHBIX UCCIICIOBAHMIA.

B ocuoBy Kypca ¢usuku i1 ypoBHA cpefHero obmero o0pa3oBaHUA
MOJIOXEH pAJ HAEH, KOTOpble MOXHO paccMarpuBaTh KakK HNPUHIUILL €ro
[IOCTPOEHYS.



Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBIISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COIEPKUT MaTepHal U3 BCEX pa3lesioB (PU3KKHU, BKIIIOYAET KaK
BOIMPOCHI KJIaCCHYECKOH, TaK U COBPEMEHHOU (PU3UKH.

Hoes zenepanusayuu. B COOTBETCTBHM ¢ Hed MaTepuayn Kypca GU3HKU
o0beMHEH BOKpYr Qu3nMyeckux Teopud. Begymum B Kypce SBISETCA
dbopMHpOBaHHE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSAX MAaTe€pHH, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanusauuss NpeanoaraeT HCIOIb30BaHUE
rYMaHUTApHOT'O IMOTeHLHaNa (U3NYECKOM HAyKH, OCMBICICHHE CBSA3U DPa3BUTHA
buzkn ¢ pa3BuUTHEM OOIIECTBa, a TaKXe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH M 3KOJOTHYECKUMH MpodIeMaMu.

Hoes  mpuxnaonou  uanpagnennocmu. Kypc Gu3NKM  Opeamnosaraer
3HAKOMCTBO C IIHPOKMM KPYroM TEXHHYECKHX M TEXHOJIOTMIECKHX TPHIOKEHHH
U3YYEHHBIX TEOPHiA U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercs TMOCPEACTBOM BBENCHUS JIIEMEHTOB
COJIEP)KaHUs, TOCBALIEHHBIX OSKOJOTHYECKHM MpoOlieMaM COBpPEMEHHOCTH,
KOTOpPbIE CBS3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a Taike 00CyXIeHHS
npo0OJyieM paroHaTBFHOTO MPHUPOAOIIONBE30BaHUS U 9KOJIOTHUECKOH 0€3011aCHOCTH.

CTepXHEBBIMH 3JIEMEHTaMM Kypca GU3HMKH Ha YpPOBHE CpefHero oOuero
oOpazoBaHus gBIAOTCS (Guznueckue Teopur (HopMHpPOBAaHUE TPENCTaBICHUH O
CTPYKType NocTpoeHus (PU3NIecKoi TEOpHH, poiu GyHJaMEHTANbHBIX 3aKOHOB U
IIPUHLMIIOB B  COBPEMEHHBIX IMPEJCTABICHHSIX O IpHUpOE, TPAHHULAX
MIPUMEHUMOCTH TEOPHM, NI ONUCAaHUS eCTeCTBCHHO-HAyYHBIX SBJICHUHA U
[IPOLIECCOB).

CHUCTeMHO-aesTeNbHOCTHBIM MOAX0 B Kypce (U3UKU peann3yeTcsl MPEexae
BCEro 3a CYET OpraHM3aIuy SKCIEPHUMEHTAIBHON JNESITeNbHOCTH 00y4YaromIUXCH.
Jdns  6azoBoro ypoBHS Kypca (H3HKH — OTO HCIHOJb30BAHUE CHCTEMBI
(GpOHTANBHBEIX KPaTKOBPEMEHHBIX 3KCIIEPHUMEHTOB M JabopaTopHBIX padoT,
KOTOpBIE B IMporpamMMe Mo ¢usznke oObEAMHECHBI B OOMIMM CITUCOK YYEHHUYECKHX
NpakTH4Yeckux paboT. BhimeneHue B yka3zaHHOM IepedHe JabopaTOpHBIX padoT,
IIPOBOJUMBIX JUISl KOHTPOJSI W OLEHKH, OCYILIECTBISE€TCS Yy4YaCTHHKaMH
o0Opa3oBaTesIbHOI'O TMpollecca HMCXOJs W3 O0COOEHHOCTEH IUIAHUPOBaHUS U
ocHameHHss kabunera ¢usuku. Ilpu »sToM obecrednBaercs OBIaJICHHE
0o0y4aroIUMHCA YMECHMSIMHU TPOBOIUThL KOCBCHHBIC H3MEPEHHS, HCCICIOBaHUS
3aBUCUMOCTEH (DHU3MUECKMX BeJMYWH U IOCTAaHOBKY OIIBITOB IO IIPOBEPKE
IPeIJI0KEHHBIX TUITOTE3.

bonpiioe BHUMaHUE yaAeNseTCs PEIICHUIO pPacuETHBIX M KadyeCTBEHHBIX
3agad. Ilpu 3TOoM 1711 pacy€THBIX 3a7a4 NMPUOPUTETOM SBIAIOTCS 3afadd C SIBHO
3a7laHHON (U3UYECKOM MOJENbI0, TIO3BOJISAIONINE TPUMEHATh U3yUeHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK H3 OJHOrOo pa3jena Kypca, TaKk U MHTErpUpys 3HAHUS M3
pasHbIX pasfenioB. s KauecTBEHHBIX 3a/la4 MPUOPUTETOM SBIIIOTCS 3a[aHMs Ha
00bsICHEHHE MPOTEeKaHHs (QH3UYECKHUX SBJICHHMH U IPOLECCOB B OKPYXKalOLIeH
KHU3HH, TpeOyrouie BbIOOpa (U3MYECKOM MOAEIU A CHUTYyalluH IIPaKTHKO-
OPHEHTHPOBAHHOI'0 XapakTepa.

B coorBerctBur ¢ tpeboBanusmMu P®I'OC COO k MarepualibHO-
TEXHHUECKOMY ofecrmeueHnio y4yeOHoro mpoiecca 0a30BBI ypPOBEHb Kypca
bu3MKK Ha YPOBHE CpeHETo 00IIero 00pa3oBaHus AOHKEH U3y4aThCs B YCIOBUAX
MpeIMETHOr0 KabuHeTa (DM3UKK WIM B YCJIOBUSX HHTEPUPOBAHHOTO KabHHETa
PeIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kabuHeTe (HM3UKH HOIKHO OBITH
HeoOxonuMoe JnaboparopHoe 00Opy/[OBaHWE [Jsl BBINOJHEHUS YKA3aHHBIX B
nporpaMme o (Gusyke yJEHHYECKUX MPAKTHIECKUX PaboT U NEMOHCTPALHOHHOE
o0opynoBaHue.

JleMoHcTparoHHoe  obopynoBaHue (GOpMHUpPYETCSI B COOTBETCTBHH C
NPUHIMIIOM MHUHUMAQJIBHOW JOCTATOYHOCTH M o0ecreuyuBaeT IOCTaHOBKY
MepevyucieHHbIX B TporpaMme o (GU3MKe KIIOYEBBIX JAEMOHCTpAlMH JUis
HCCIEIOBaHUS  W3y4YaeMBIX SBJICHUH ©  MPOLECCOB, OMIIMPUYECKHX H
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKNX IIPUMEHEHHH.

JIaGopaTtopHoe 06OpymOBaHWE I YYEHHYECKHX MPAKTUUECKUX paboT
GopmupyeTcs B BHUIE TeMaTHYeCKHMX KOMIUIEKTOB U obOecrieuuBaceTcs B pacuére
OJHOIO0 KOMIUIEKTa Ha JBYX OOydYaloluxcs. TeMaTHUYeCKUue KOMIUIEKTHI
nabopaTopHoro 000pYNOBaHUS MHOJDKHBI OBITH MOCTPOEHBl Ha KOMIUIEKCHOM
UCTIONb30BAHUK AHAJOTOBBIX M LUQPOBEIX MPUOOPOB, a TaKXKe KOMIIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUle HUGPOBBIX J1aO0OPaTOpUi.

OCHOBHBIMH LIeNSIMU U3y4eHHUs pU3uky B 061eM 00pa3oBaHUU ABISIOTCS:

e (¢opmHpoBaHMe WHTEpeca W CTpeMJIeHHs oOy4arollMxci K Hay4HOMY
WU3YYEHUIO MPHUPOJBI, Pa3BUTHE WX HHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIocOOHOCTEH;

e pAa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJe NMO3HaHM U (OpPMHUpPOBaHHE
UCCJIEA0BATENHCKOTO OTHOIIEHMSI K OKPYXKAIOIIHUM SIBICHUSAM;

o (GopMHpOBaHHE HAy4YHOTO MHPOBO33pEHHS KaK pe3ylbTaTa M3y4eHHs
OCHOB CTPOEHUs MaTepuH  (yHaMeHTaIbHBIX 3aKOHOB (PM3HKY;

o ¢opMupoBaHue yMeHUH OOBSICHATL SBJIECHHS C HCIIOJIL30BAaHHEM
bu3nIecKuX 3HaHUHM U HAYIHBIX JIOKa3aTeIbCTB;

o (dopMupOBaHHE TMPEeACTaBICHHH O ponu (UIMKM U191 Pa3sBUTHUA APYTHX
€CTECTBEHHBIX HAyK, TEXHHKH U TEXHOJIOTHUH.

JocTikenue aTUX uUened obecrieduBaeTcs pelieHHEeM CIIeNYIOIUX 334a4d B

Tporecce U3y4eHHs Kypca PH3UKH Ha YPOBHE CpeJHEro od1mero o6pa3oBaHus:



e 1pHOOpeTeHHe  CHUCTeMbl  3HaHHH 00  o0muX  GU3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpPHUSIX, BKJIFOYas MEXaHUKY,
MOJIEKYJISIpHYI0 (U3HKY, OJIEKTPOAWHAMHKY, KBAaHTOBYIO (HU3HKY U
3JIEMEHTBI acTPOPU3UKHY;

o (¢GopMUpOBaHHE YMEHHH MPHUMEHATh TEOPETHYECKHUEe 3HAHUS IS
oObsicHeHHS (QU3MYECKUX SBJICHWUN B TMPHPOAE H Ui TIPUHSATHS
IIPaKTHUYECKUX pelleHni B TOBCEAHEBHOM )XU3HU;

e OCBOEHHE CIIOCOOOB pelleHus] pa3jvYHbIX 3a7ad C SBHO 3aJaHHOU
busnyeckold MOMENBIO, 3amad, MOAPa3yMEBAIOUIMX CaMOCTOSTEIbHOE
co3iaHue (pu3nuecKor MOJeli, afeKBaTHOM YCIIOBHSIM 3a/1a4H;

e IOHUMaHHE (PHU3UYECKHX OCHOB M IPHHIIMIIOB AEHCTBHS TEXHHYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IPOLECCOB, UX BIUSAHUS Ha OKPYXKAIOLIYIO
cpeny;

e OBJIaJEHUE METOAAMH CaMOCTOSTEIBHOIO IUIAHUPOBAHMS U TMPOBEACHHUS
(bHU3UYeCKUX JKCIIEPUMEHTOB, aHAIM3a U HHTEPIpETaliy HH(OOPMALWH,
ONpeAeNeHus JOCTOBEPHOCTH IOJyY€HHOTO pe3yibTaTa,

e CO3JaHHUE YCJIOBHH IUISl pa3BUTHS YMEHHU MPOCKTHO-UCCIICHOBATEILCKOM,
TBOPYECKOH AESITEIHLHOCTH.

Ha wusydenune Qusuku (6a30BbIif ypOBEeHb) Ha YpOBHE CpEOHEro OOIIEero
obpasoBaHus oTBoauTca 136 yacoB: B 10 kinacce — 68 dacoB (2 yaca B HENEIIO), B
11 knacce — 68 yacoB (2 4aca B HefIeNO).

Ilpemnaraemblii B nporpamme 1o Qu3dKe IepedeHb JabOpaTOPHBIX M
IPaKTUYECKUX paboT SBIAETCS PEKOMEHAOBAaHHBIM, YYHTENIb [elaeT BEIOOD
NPOBEJECHNs Ja0OPaTOPHBIX pPabOT ¥ ONBITOB C YYETOM HMHIMBHIYATbHBIX
0COOEHHOCTEHN 00yJatoIIMXCsl.



COAEP KAHUE OBbYYEHMUS
10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS

Qusuka — Hayka O npupofe. HaydHbele MeToApl IO3HAHHS OKPY KAIOLIETO
mupa. Ponp skcnepuMeHTa W TeOpUM B Ipoliecce IIO3HAHUS MPUPOIBL.
DKCIIEPUMEHT B (DH3UKE.

MogenvpoBanue ¢u3UYecKHX sSBICHUHA M TpolieccoB. HaydHble THMOTE3HI.
duspyeckue 3aKOHBI U TEOPUU. ['paHMIIBI MPUMEHUMOCTU (UBUYECKUX 3aKOHOB.
[IpuHIIMT COOTBETCTBUS.

Ponb u mecto ¢u3uku B POpMHUPOBAHWH COBPEMEHHON HAy4YHOU KapTHUHBI
MHDa, B IPAKTHYECKOHN AESITEIbHOCTH JIOJEH.

Llemoncmpayuu

Ananoropele ¥ LUPPOBbIE H3MEpPHUTENbHBIE NPHOOPBI, KOMIIBIOTEPHBIE
JATYUKU.

Pazgen 2. Mexanunka

Tema 1. Kunemamuka

Mexannyeckoe nBwxeHre. OTHOCUTEIBHOCTh MEXaHHYECKOTO JIBHKEHUS.
Cuctema otcuéra. TpaexTopus.

IlepemelieHue, cKOpocTh (CpeIHSsT CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOpPEHHE MAaTepUaIbHON TOYKH, MX MPOEKIWH Ha OCH CHCTEMbl KOOPAHMHAT.
Crnoxenuie nepeMeneHni 1 cIoXeHHe CKOPOCTeH.

PaBHOMEpHOE W PaBHOYCKOpEHHOE NpsSMOJMHEHHOE IBIDKeHHE. | 'paduku
3aBUCUMOCTH KOOpPJAMHAT, CKOPOCTH, YCKOpPEeHHs, NYyTH | [epeMelIeHHS
MaTepUaIbHON TOYKH OT BPEMEHH.

CBoGonHoe naieHue. Y cKopeHHe CBOOOIHOTO MaIeHuU.

KpuBonnHeiiHoe  faBmxkeHHe. JIBMKEHHE  MaTepHAbHOH TOYKH IO
OKPY>XHOCTH C IIOCTOSIHHOM II0 MOZYJIIO CKOPOCThIO. YTIJIOBas CKOPOCTh, TUHEHHAs
ckopocTk. Ilepron 1 yactorta obpatienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuueckue ycTpoiicTBAa M MpPaKTUYECKOe MPUMEHEHHE: CIUAOMETD,
JABIDKEHUE CHApSAJO0B, LICNIHbIE U peMEHHBIE Mepeaadn.

Jlemoncmpayuu

Mopnenb cucrembl OTCU€Ta, WJUTIOCTPALMS KHHEMATUYECKUX XapaKTEPUCTHUK
IBUXCHHSL.

[IpeoOpazoBaHue ABMKEHUH C HCIIOIB30BAaHUEM IPOCTHIX MEXAHH3MOB.

ITanenue Ten B BO3AyXe U B pa3spekeHHOM IIPOCTPAHCTBE.

HaOmonenne nBikeHHs Tejla, OPOLIEHHOrO MOJ YIJIOM K TOPH30HTY H
TOPU30HTAIBHO.



W3mepeHue yckopeHHsi CBOOOAHOTO MMafeHHUSsI.

Hampagienue ckopoCcTH IIPU ABUKEHUH 110 OKPY>XHOCTH.

Vuenuueckuil sxcnepumenm, nabopamopmsie pabomoi

N3yueHre HepaBHOMEPHOI'O OBH)KEHHUS C IIEJIBIO OIPEJeNeHUs MTHOBEHHOM
CKOPOCTH.

UccnenoBanne COOTHOINEHUS MEXAY IyTAMH, NPOHACHHBIMH TEJIOM 3a
MOCJICOBATEIILHBIC paBHBIE IIPOMEXYTKM BpEMEHH IIPH PaBHOYCKOPEHHOM
IBWKEHWUH C HAYaTbHOM CKOPOCTBIO, PAaBHOM HYIIIO.

N3yueHue qBUKEHUS 1IapUKa B BA3KOU XKUIKOCTH.

Uzyuenue nBHKeHUS Tena, OpOLIEHHOTO F'OPU30HTAJIBHO.

Tema 2. Jlunamuxa

[lpunnun  otHocutenbHOocTH [amunes. IlepsBeld  3akoH  HbroToHa.
WHepiHaibHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cymeprosuuuu cui. Bropoii 3akon HeroroHa
IUI MaTepUalIbHOM TOUKH. TpeTuit 3akoH HeloTOHA 1)1 MaTepUalbHBIX TOYEK.

3akoH BceMupHoro tsroteHus. Cmna Tsbkectd. IlepBas KocmudecKas
CKOPOCTb.

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

Tpenue. Buapl TpeHus (MOKOs, CKOJBXEHHsI, kadeHus ). Cuna tpeHus. Cyxoe
TpeHue. Cuila TpeHUs CKOJNbXEHUs U cuiia TpeHus nokosd. Kosdduuuent tpenus.
Cuna conpoTUBIICHHS MMPU IBUXKEHUHU Teja B )KUIKOCTH UIIU rase.

IToctynarenbpHOe U BpalaTesIbHOE ABMKEHUE a0COMOTHO TBEPOTO Tea.

MOMEHT CUIBl OTHOCHUTEIBHO OCH BpameHus. Iliedo cumsl. YciaoBud
paBHOBeCHUsI TBEPIOrO TeNa.

TexHuyeckue yCTPOMCTBA M NPAaKTHYECKOE IPUMEHEHHWE: IOAUIMITHUKH,
JIBUYKE€HHE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBiIeHHE MHEPLIUU.

CpaBHeHME Macc B3aUMOJEUCTBYIOIIUX TEIL.

Bropoii 3akon HeroToHa.

HsmepeHue cu.

CrnoxxeHune cui.

3aBUCHMOCTD CHJIBI YTIPYTOCTH OT ehOpMaliuy.

HeBecomocTs. Bec Tena npu ycKopeHHOM MoaAbEME U IMAaACHHUU.

CpaBHeHue CUII TPeHUs I0KOS, Ka4eHUSI U CKOJIbKEHH.

Ycnosus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECH.

Vuenuueckuii sxcnepumenm, rabopamopusie pabomei

N3yyeHue nBrxeHUs OpycKa 10 HaKJIOHHOH IUIOCKOCTH.



UccnenoBanue 3aBUCHUMOCTH CHUJI YIPYI'OCTH, BO3HHUKAIOUIMX B IPYXHUHE U
pPE3MHOBOM 00pa3slie, OT UX AehopMaL|H.

HccnenoBanne ycnoBUiM paBHOBeCHs TBEPAOIO Tejla, HMEIOIIEr0 OCh
BpalleHUsl.

Tema 3. 3aKkonbl coxpanenus 6 MeXaHuke

WMmynbee MaTepuanbHOW TOYKM (T€a), CHCTEMbI MAaTE€pPHAIBHBIX TOYEK.
Wmmynbec cuinel M M3MEHEHHE HMIyJbca Tela. 3aKOH COXPaHEHHs HMITYJIbCa.
PeakTHBHOE ABMKEHUE.

PaGoTa cuibl. MOIHOCTH CHIIBI.

KuHeTnueckas sHeprus MarepHalibHOW Toukd. Teopema 00 H3MEHEHHH
KMHETUYECKOU SHEPTUH.

[loTeHnmansHas SHEPIHUA. IToTeHnuanpHas SHEPrud yIpyro
Ne(OpPMUpPOBAHHONH  TIPYXKHHBL.  IloTeHIMAmbHas OSHEprHs Tela  BOJNH3M
[IOBEPXHOCTH 3EMIIH.

IloTeHnuanbHple W HemoOTeHNUadbHble  cunbl.  CBs3pb  paboTh
HENIOTEHIMANBHBIX CUJI C HU3MEHEHHEM MEXAHWUYECKOW JHEPIHMM CHUCTEMBI Tell
3aKOH COXpaHEeHHs MEXaHUYeCKOH SHEPIHH.

VYIpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuyeckre yCTpoWCTBa M IIPaKTUYECKOe NPUMEHEHHUe: BOAOMET, KOIEp,
[IPY>XUHHBIA IUCTONET, JBHXKEHUE PaKeT.

Lemoncmpayuu

3aKOH COXpaHEHUs MUMITYJIbCa.

PeakTuBHOE nBMKEHHE.

Ilepexon NOTeHIMATBHON YHEPTUH B KHHETUIECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamoptsie pabomui

M3y4eHne abCOJIIOTHO HEYIPYroro yjaapa C MOMOINBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHWEM MEXaHW4eCKOH SHEpruu
TeJa Ha NPUMepe pacTsHKEHUs PE3UHOBOIO XKIyTa.

Paspen 3. MoaexyaspHas GH3MKa H TePMOAUHAMHKA
Tema 1. Ocho6bl MONEKYNAPHO-KUHEMUYECKOU MEOPUU
OCHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH M MX ONBITHOE
obocHoBanue. bpoyHoBckoe naBwxeHue. [luddysus. Xapakrep IBUKCHUS U
B3aUMOJICHCTBUA 4YacTHULl BellecTBa. Mogenu CTpOeHHs TIa3oB, XHAKOCTEH U
TBEPABIX Tell U OOBACHEHHE CBOMCTB BellleCTBa HA OCHOBE 3TUX Mojened. Macca u
pasmepsl MosieKys. KonmndectBo Bewectsa. [loctosHuas ABorajpo.

Tennosoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana Temnepatyp
[Henbcusi.



Mogenp  upeasbHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOH TEOpHH HIealbHOro rasza. AOcCoioTHas TeMmIiepaTypa Kak Mepa
CpelHEeH KUHETHUYEeCKOM »HEepruM TeIUIOBOTO [BI)KeHHWs vacTull rasa. lllkama
temneparyp KensBuna. ['a3oBbie 3aKkoHBI. YpaBHeHHe MeHaeneesa—Kianenpona.
3akoH MlanwsToHa. M30mporiecchl B WealbHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BeulecTBa. [ paduyeckoe mpeAcTaBiieHHE HW30MPOIIECCOB: HW30TEpMa, H30X0pa,
n3obapa.

Texaudyeckue yCTpOHCTBA U MPAKTHYECKOE IPHUMEHEHHE: TEPMOMETP,
H6apomeTp.

Lemoncmpayuu

OmnbIThl, MOKa3bIBAIOIINE IHCKPETHOE CTPOEHHE BEIIEeCTBa, (oTtorpaduun
MOJIEKYJT OpTaHHYECKUX COSTUHCHUH.

OnbITel 110 ARG PY3UA KUIKOCTEH U ra3oB.

Mogenb 6pOyHOBCKOTO IBHKEHHUS.

Mopgens onsita IllTepHa.

OnbITHI, JIOKa3bIBAIOIIHE CyLIIECTBOBaHHUE MEXMOJIEKYJISIPHOTO
B3aUMOJICHUCTBUS.

Mopgens, WinmrocTpupyrolas MPUPOy NaBJICHHS ra3a Ha CTEHKU COCY/a.

OmbITEl, WUIIOCTPUPYIOLLKME ypaBHEHHE COCTOSHHS HACAJIFHOTO rasa,
M30ITPOIIECCHI.

Yuenuueckui sxcnepumenm, nabopamoproeie pabomot

OnpeneneHne Macchl BO3[lyXa B KJIaCCHOM KOMHaTe Ha OCHOBE H3MEPEHHM
00bEMa KOMHATBI, JaBIICHUS U TEMIIEpaTyphl BO3IyXa B HEM.

Hccnenosanue 3aBUCHMOCTH MEXIY IIapaMeTpaMH COCTOSHHUS pPa3peKeHHOTO
rasa.

Tema 2. OcHogbl mepmoOuHamurku

Tepmonunamudeckas cucteMa. BHYTpeHHss] SHEprus TEPMOJAMHAMHYECKOM
CHUCTEMBI M CIIOCOOBI e€ n3MeHeHus. KonmdaecTBo TemnoTsl U pabota. BHyTpeHHss
SHEpPrusi  OQHOATOMHOTO  WJACAJIBHOTO  raza. Buasl  TemuIonepenayu:
TEILIONIPOBOAHOCTb, KOHBEKLIMS, U3Ty4eHHe. YelbHas TEeIIOEMKOCTh BEIlleCTBa.
KonudecTBo TermioTsl pu TeIuionepeaaye.

[Toustue 06 anuabarHoMm mponecce. IlepBeIii 3aKOH TEepPMOJAUHAMHUKHU.
IIpuMeHeHne TepBOro 3aKOHa TEPMOAMHAMUKH K H3omporeccaM. I padudeckas
WHTepIpeTanus paboTel rasza.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh npolieccoB B IPUPOJIE.

TemnoBele  mMamuHbl.  [IpuHmumel  JeHCTBUS  TEIJIOBBIX — MAIlUH.
[IpeoOpa3oBaHus 3HEPrUd B TEIUIOBBIX MamuMHAX. Kod(hQuIMeHT MoJIe3HOTro
nckictBusg TerutoBod Mamubbl. Llukn KapHo u ero xosdduuueHT mnone3Horo
OEHCTBUS. DKONIOTHYECKHE TPOOIEMBI TEITOHEPTETUKH.



TexHuueckue ycTpoiCTBA W MpPaKTUYECKOe IIPUMEHEHHE. JBUTATEIh
BHYTpPEHHETO CrOpaHusl, ObITOBOM XOJNOAWIBHUK, KOHAULIMOHED.

Lemoncmpayuu

H3MeHeHHe BHYTPEHHEW DHEPTHHM Teja HMPH COBEpIICHUH paOOTBL: BBUIET
npobku 13 OYTBUIKM MMOJ JEHCTBHEM CXaTOrO0 BO3[yXa, HarpeBaHue 3dupa B
NMaTyHHOH TpyOKe yTéM TpeHUs (BUACOIEMOHCTpaLUs).

V3MeHeHHe BHYTpeHHe sHepruu (TeMIiepaTypsl) Teja IIpH TeIuloepeaaye.

OnpIT Mo agwabaTHOMY pacIIUpeHHI0 Bo3AyXa (OIBIT € BO3AYIIHBIM
OTHUBOM).

Monenu napoBoit TypOMHBI, JIBUraTeNsl BHYyTPEHHETO CrOpaHus, PEaKTHBHOIO
JIBUTaTelsl.

Vuenuueckuti sxcnepumenm, rabopamopHuvie pabomol

WNsmepeHue yi[eanoﬁ TETUIOEMKOCTH.

Tema 3. Azpezamuste cocmoanun eéeugecmea. Pazoevie nepexoosl

[TapoobpazoBanue u koHaeHcanus. Mcnapenue u kureHHe. AGCONIOTHAs H
OTHOCHTEJIbHAS BJIAXXHOCTh BO3Ayxa. HachllleHHBIH @ap. YxaeinbHas TeIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KAIICHUS OT JaBJICHHS.

TeEpnmoe tenmo. Kpucrannmaeckue u amopdHbie Tena. AHH30TPONHUSA CBONCTB
kpuctauioB. Kugkue kpuctamibl. CoBpeMeHHble Marepuaisl. I[lnasnenue wu
KpUCTJIH3alKs. Y ieabHas TemnoTa riasneHud. Cyonumanus.

YpaBHeHHe TeImI0BOTO OajlaHca.

TexHuuyeckrne ycTpoiicTBA M MPAKTUYECKOE IIPUMEHEHHE: T'UTPOMETp H
IICUXPOMETP, KAIOPUMETP, TEXHOJOTMH IONYyYCHUsI COBPEMEHHBIX MAaTEpHANIOB, B
TOM YHMCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Ilemoncmpayuu

CBolicTBa HacChIIEHHBIX [1APOB.

Kunexnue npu nNoHMKEHHOM JaBJICHUH.

Crioco0b1 U3MepeHUs BIaXHOCTH.

Hab6ntonenve HarpeBaHus U IJIaBJICHUS KPUCTAIUIAYECKOTO BEIECTBA.

JleMOHCTpauus KpUCTaJJIOB.

Vuenuueckuti sxcnepumenm, r1abopamopHule pabomol

M3mMepeHne OTHOCUTENBHOM BIAXXHOCTH BO31yXa.

Pa3nen 4. diekTpoanHaMuKa
Tema 1. Inekmpocmamuka
Dnextpuzanus Tel. OJeKTpU4yecKud 3apsa. JBa Buga 3JIEKTPUYECKHX
3apsnoB. IIpOBOJHMKH, AUAIEKTPUKY M MOIYNPOBOAHUKH. 3aKOH COXpaHEHHS
3JIEKTPHYECKOT0 3apsa.
BzaumopeiictBue 3apsanoB. 3akoH KynoHa. To4eqHBINH 3JIEKTPUYECKHM 3apsi.
DnekTpuueckoe rmone. Hanpsk€HHOCTH dnekTpudeckoro Imojs. IIpwHimn



CYNEpIIO3ULIHHA 3TEKTPUIECKUX MMojieH. JIMHUU HanpsaXEHHOCTH 3JIEKTPHYECKOTO
TIOJISL.

Pabora cumn  osmektpocrathueckoro  moisa.  llorenmnuan.  PasHocTh
nMoTeHiuanoB. [[pOBONHUKH W JAMIJIEKTPUKH B DIEKTPOCTATHYECKOM IOJE.
JluanexkTpryueckas IPOHULIAEMOCTb.

OnektpoéMkocTh. KoHaeHcaTop. DIEeKTpOEMKOCTE IINIOCKOTO KOHJEHCATOopa.
JHEprus 3apsHKEHHOT0 KOHASHCaTopa.

TexHHUYeCKHE YCTpONUCTBA M TMPAKTHYECKOE TPUMEHEHHE: DIEKTPOCKOII,
3EKTPOMETp, OJJIEKTPOCTATHUYECKas 3allluTa, 3a3eMJICHHE OJIIEKTpOIpHOOpOB,
KOHJIEHCATOP, KOMMUPOBAJILHBINA anmapaT, CTpyHHBIN IIPUHTED.

Llemoncmpayuu

YCTpoiicTBO U IPUHUUII ASHCTBHUS 3JIEKTPOMETpa.

B3anMoieiiCTBIe HAdNIEKTPU30BAHHEIX TelL.

IIEKTPUUECKOE T0JIe 3apsHKEHHBIX Tell.

ITpoBOIHUKY B 3JIEKTPOCTATUUECKOM IIOJIE.

DJIeKTpOCTaTU4eCcKas 3allMTa.

JM3JICKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTE  JJICKTPOEMKOCTH IUIOCKOTO KOHJEHcaTropa OT IUIOLIaax
IUTACTHH, PACCTOSHUSA MEXIY HUMH U TU3IEKTPHUECKON MPOHNULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHcaTopa.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomaol

UsmepeHue 351eKTpoEMKOCTH KOHIEHCaTOopa.

Tema 2. ITocmoannsiil snekmpuyeckuit mok. Toku é pasnuinoix cpeoax

DNEeKTPUYECKUA TOK. YCJIOBHUS CyIIECTBOBAHHS DJJIEKTPUYECKOTO0 TOKA.
Uctouynmuku Toka. Cuna toka. [IocTOSSHHBIN TOK.

Hanpsbxkenue. 3akon OMa 11l yqacTka el .

DJIEKTPUYECKOE CONPOTUBICHUE. YJEeNbHOE COMNPOTHBICHHE BEILIECTBA.
IlocnemoBarensHoe, MapamieNbHOE, CMEIIAHHOE COSAMHEHUE IPOBOAHUKOB.

PaGora onexTtpuueckoro Toka. 3akoH JDxoymsa-Jlennma. MolmHOCTE
JIEKTPUIECKOTO TOKA.

DNEeKTpOABUXKYIasi CUJIa ¥ BHYTPEHHEE COIIPOTHBJICHHE HCTOYHMKA TOKA.
3akon Oma JJis MOJTHOM (3aMKHYTOM ) a)IeKTpuyueckoii nenu. KopoTkoe 3aMbIKaHHE.

DJeKTpOHHAs  IPOBOAUMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTD
COMPOTHUBJICHUS METAJIOB OT TeMIlepaTyphl. CBEPXIIPOBOAUMOCTb.

DnexTpudecKUi TOK B Bakyyme. CBOKCTBA AIEKTPOHHBIX IIyYKOB.

IlonynpoBoaHUKH. CobcTtBenHnass IIpUMecHas  NPOBOAMMOCTD
nonynpoBonHuKoB. CBoiicTBa p—n-nepexoa. [1oIynpoBofHUKOBEIE TPHUOOPBHL.

ONEeKTpUYeCKWA TOK B  pacTBOpaxX M  paclulaBaX  BJIEKTPOJIMTOB.
DJIEKTPONUTHYECKAS TUCCOIIHALIUS. DIIEKTPOIIH3.



DOnexrpuydeckuit Tok B razax. CamMOCTOSTENbHBII M HECAaMOCTOSTEIbHBIN
paszpsaza. Monnus. [Tnazma.

TexHUuecKkWe YyCTpoMCTBA M IPAKTHUYECKOE€ IIPUMEHEHHUE: aMmIepMeTp,
BOJILTMETP, pPEOCTaT, HWCTOYHMKH TOKa, OJJIEKTpOHAarpeBaTelbHble INpUOOpHL,
JJIEKTPOOCBETHTENIbHBIE PUOOPHI, TEPMOMETP COTPOTUBIIEHUS, BAKYyMHBIN JUOJ,
TEPMHUCTOPBI U POTOPEIUCTOPBI, OTYTIPOBOTHUKOBBIH N0/, TajlbBaHUKA.

Ilemoncmpayuu

W3mepenue cuibl TOKa U HallpsHKEHUS.

3aBUCUMOCTb CONPOTHUBJIEHUS LWIWHAPUYECKUX MPOBOJHHUKOB OT IJIHHBI,
IUIOIIAIM TIOTIEPEYHOro CEYeHUsl U MaTepHaa.

CwmelanHOe coe/IMHEHHE TIPOBOIHUKOB.

[Ipsmoe wu3MepeHue OdIEKTpoABIXKYIIEH cmibl. KopoTkoe 3aMbIKaHHE
TraNbBaHMYECKOTO 3JIeMEHTa M OLICHKA BHYTPEHHETO COTIPOTHBIICHHS.

3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOOUMOCTD NEKTPONUTOB.

HckpoBoit pa3psji ¥ IPOBOAMMOCTb BO3/AyXa.

OnHOCTOPOHHSSA IPOBOAMMOCTD AUOMA.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomut

N3y4deHne cMEMIaHHOTO COEUHEHUS PE3UCTOPOB.

W3MepeHue 37eKTPOABUKYIIEH CHIIbI UCTOYHMKA TOKA U €ro BHYTPEHHETO
COTIPOTHBIIEHUS.

HabroneHue siexTpoiuza.

MexnpeameTHble CBS3H

N3yuyenue kypca ¢pusuku 6a3oBoro ypoBHsa B 10 Kilacce OCYIIECTBISIETCS C
Y4ETOM COLEpXKATENbHBIX MEXIPEIMETHBIX CBfA3ed C KypcamMu MaTeMaTHKH,
OuoNOruY, XMMUH, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemuvie noHamusA, CBI3aHHbIE C WU3YYEHHEM METOIOB HAy4HOIO
MO3HAHUSA: sBJICHUE, HAy4YHbIM (akT, rurnoresa, (pu3pyeckas BeIHMYHMHA, 3aKOH,
Teopusl, HaboAeHNe, SKCIIEPUMEHT, MOAEITUPOBAaHKE, MOJENb, H3MEPEHHE.

Mamemamuxa: pelieHne CHCTEMBl YpaBHEHHH, JHHEHHAas (YyHKIN,
napaboina, runepbona, UX rpaQUKd U CBOWCTBA, TPUTOHOMETpHYECKUE (YHKIIHU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI 1 UX MPOEKIUH Ha OCH KOOPAUHAT, CI0KEHHE BEKTOPOB.

Buonocus: MexaHU4YecKoe OBMIKEHHE B )XKMBOW mpupoie, Auddys3us, ocMoc,
TENJI000MEH JKMBBIX OPraHU3MOB (BHJbI TEIUIONEpefadyl, TEIUIOBOE paBHOBECHE),
3JIEKTPUYECKHE SIBIICHUS B )XUBOU MPUPOLE.

Xumus: THCKPETHOE CTPOECHHE BEIECTBA, CTPOCHUE aTOMOB H MOJIEKYJI, MOJIb
BEIECTBA, MOJISIpHAas Macca, TEIUIOBble CBOMCTBA TBEPABIX TEN, XUAKOCTEH U



ra3oB, 3JIEKTpUYECKHe CBOMCTBA METAJIOB, 3JIEKTPOJUTHYECKas JUCCOLHAIlU,
raJIbBaHUKA.

Teocpaghus: BnaxHOCTh BO3yXa, BETPBI, 0apOMETP, TEPMOMETDP.

Texnonoeus: npeobpazoBaHHe IBMKEHHI C HMCIONB30BAaHHEM MEXaHHU3MOB,
y4€T TpeHuss B TEXHHUKE, IIOAIIUIIHAKH, HCII0JIb30BaHUE 3aKOHA COXPAHEHUS
UMIIyJibCa B TeXHHKe (pakeTa, BOJOMET W JApyrue), ABUTaTeIb BHYTPEHHEIO
cropanusi, napoBasi TypOHUHa, OBITOBOY XONOOWIBHUK, KOHIAULMOHED, TEXHOJIOTUH
MOJIyYEHUSI COBPEMEHHBIX MaTEpUaJOB, B TOM YHCIE€ HAHOMAaTepHaloB, U
HaHOTEXHOJIOTUU, DJEKTPOCTATHYECKAas 3allliTa, 3a3eMJIEHHE BJIEKTPONpUOOpOB,
KCEpOKC, CTpYHHBIN IIPUHTED, 3IEKTPOHArpEBATEIbHBIC pubopBkL,
JIEKTPOOCBETUTEIbHBIE IPUOOPHI, FaIbBAaHUKA.

11 KJIACC

Paznen 4. dnexkTpoaunamuka

Tema 3. Maznumnoe none. IneKmMpoMazHUMHAA UHOYKUUA

[locrossnHpie  marsuTel. B3aumojelcTBHe  TOCTOSHHBIX  MarHUTOB.
MarautHoe mnosie. Bektop MarHuTHOW uHHAyKIuW. [IpuHnun cynepno3unuu
MarHUTHBIX MOJIeH. JIMHMM MarHWTHOW MHAYKUWU. KapTMHA NTUHUKA MarHUTHOMN
WHIYKIWH I10JISI HOCTOSIHHBIX MarHUTOB.

MarnutHoe 1one IpoBoAHMKA ¢ ToKoM. KapTuHa nuHHE HHIYKUHHA
MarHMTHOI'O IIOJIA JUIMHHOIO MpPSIMOTO IPOBOJHHWKA M 3aMKHYTOI'O KOJIBLIEBOTO
[IPOBOJHMKA, KaTyIIKH ¢ TOKOM. OmnbIT OpcTeaa. BzanmoieiicTBrEe IPOBOIHUKOB C
TOKOM.

Cuna AMrepa, €€ MOIyJIb U HallpaBJIeHHE.

Cuna Jlopenna, e€ Monyib M HanpaBlieHHe. [|BrKeHHe 3apsHKeHHOH YaCTULIBI
B OJHOPOJHOM MAarHUTHOM mone. Pabota cuisl JlopeHia.

SlBiieHHe dneKTpOMArHUTHOM MHAYKUMH. IIOTOK BekTOpa MarHUTHOM
UHIYKOUH. OIEKTPOABIDKYINAS CHJIAa MHOYKIMH. 3aKOH 3JeKTPOMarHHUTHOM
uHaykunu Papases.

BuxpeBoe syekTpuueckoe IMoj€. JIJeKTPOABHXKYIIAs CHJIa HHIYKIUH B
IIPOBOJHUKE, IBHXKYIIEMCS [TOCTYNATENIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

ITpasuiio Jlenna.

MunyktuBHOCTL. SfIBIEHHME CaMOMHAYKUMM. OJIEKTPOIBHXKYIAs cujia
CaMOUHIYKI[UH.

DHeprusi MArHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMAarauTHOE I0JIE.

Texnudeckue yCTpOHCTBAa W IIpaKTUYECKOe INPUMEHEHHE: IOCTOSHHBIE
MAarHUThl, 3JEKTPOMArHUTBI, DJIEKTPOJBUIaTeNIb, YCKOPUTEIH DJIEMEHTapHBIX
YaCTHUL, UHAYKIUOHHAS MeYb.



Jlemoncmpayuu

OmnsiT JpcTeaa.

OTKIIOHEHUE 3TEKTPOHHOIO IIyYKa MarHUTHBIM ITOJIEM.

JIvHAY UHAYKIMY MAarHUTHOT'O IOJIA.

B3aumoneiicTBie ABYyX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JetictBue cuinbl JIopeHa Ha HOHBI JIEKTPOJIHUTA.

SIBneHVe 3MeKTPOMarHiTHON MHAYKIUH.

ITpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJBIKYILIENH CHUIIBI MHAYKLIHMHA OT CKOPOCTH H3MEHEHHS
MarHuTHOTO TOTOKa.

SIBlIeHHEe cCaMOUHIYKIIUH.

Vuenuueckuii skchepumenm, 1a6opamoprsle patome

M3ydeHre MarHUTHOTO OJISI KATYUIKH C TOKOM.

HccnenoBanue JelcTBHS NOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

UccnenoBanue siBlIeHUS 3JI€KTPOMarHATHON MHIYKIHH.

Pazpen S. Kosiebanus H BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomazHumHble KO1e0anun

KonebarensHas  cuctemMa. (CBoOoaHBIE  MEXaHHYECKHE  KOJieOaHUA.
[apmonmueckue konebanus. [lepwon, yacrora, aMIUTUTYyHa B (a3a KoneOaHUM.
[IpyXuHHBI MasgTHUK. MaTeMaTU4ecKUd MasTHUK. YPaBHEHHE apMOHUYECKHX
Kosiebanuii. [IpeBpanieHre SHEPruy IIpH rapMOHUYECKUX KOJIeOaHUSIX.

KonebarenpHbiii KoHTYp. CBOGOIHBIC 3JIEKTPOMAarHUTHBIE KONeOaHUS B
UJealbHOM KoJieOaTeIbHOM KOHType. AHaJIOrus MeEXIy MEXaHHYECKUMHU U
3NEKTPOMAarHUTHbIMH KojebaHusaMu. @opmyna TomcoHa. 3akOH COXpaHEHHs
HEPTHH B UJIeabHOM KojiebaTeIbHOM KOHTYPE.

[IpencraBiieHne O 3aTyxarOUIUX KoJeOaHUIX. BBIHYKI€HHbBIE MEXaHUYECKHE
kosiebanus. PezoHaHc. BeiHYyXIeHHbBIE 3JIeKTPOMAarHuTHbIE KojeOaHus.

[lepemennsiii TOK. CHHYCOHAANbHBIM IepeMeHHBIH TOK. MOIIHOCTD
NIEPEMEHHOI0 TOKAa. AMIUIUTYAHOE W JeHCTBYylolllee 3HAYE€HHE CHUJBl TOKa H
HaNpsDKEHUSI.

Tpaucdhopmatop. [IpousBoacTBo, nepeaaya u NoTpedleHre IEKTPUIECKOH
SHEPruH. DKOJOTHYECKHEe PUCKU IPHU MPOU3BOACTBE 3EKTpo3Hepruu. Kynbrypa
UCIIOJIB30BAHUS BJICKTPO3HEPIUHU B TOBCEAHEBHOMN )KU3HH.

TexHuuyeckue yCTpoHcTBa M MPAaKTUHYECKOE NPUMEHEHHUE: JIICKTPUUECKHHI
3BOHOK, F€HepaTop MEPEMEHHOT0 TOKa, JIMHUH JJIeKTpOoIepeiay.

Lemoncmpayuu

HccnenoBanre mapaMeTpoB KojieOaTeNpHOH CHCTEMBI (TIPY>KHMHHBINA WM
MaTeMaTH4ECKUM MasTHUK).



Hab6ntomeHue 3aTyxaromux KojieOaHui.

HccnenoBanne CBOMCTB BEIHYKICHHBIX KOJICOaHMIA.

HabnroneHue pe3oHaHca.

CBoOopHbBIe 3JIeKTPOMArHUTHBIE KoJdebaHusl.

OcLuiorpaMmel (3aBUCHMOCTH CHITBI TOKA M HAIIPSOKEHHS OT BPEMEHH) I
JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHaHC TIpH TIOCIENOBAaTEIbHOM COEOUHEHUH pe3UCTOpa, KaTyIIKH
HHIYKTHBHOCTH U KOHJIEHCATOPA.

Mogpenp TUHHY 3JEKTpOoIepelayu.

Vuenuueckuii sxcnepumenm, rabopamopHuie pabomul

VccnenoBanne 3aBUCHMOCTH TEPUOJia MAJIBIX KOJeOaHWH rpy3a Ha HUTH OT
IMHBI HUTH M MacChl rpy3a.

UccreqoBanne TiepeMEHHOr0 TOKa B LEeNM H3  IOCIEHOBAaTENLHO
COETMHEHHBIX KOHIEHCATOPA, KaTYIIKHA U Pe3UcTopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHble 60IHbL

Mexanpveckre BOJHBI, yclnoBHsA pacnpoctpaHenus. Ilepuon. Cxopocthb
pacmpocTpaHeHUss W [JWHa BoOJHBL. [lomepeuHsle W TPOAOJIbHBIE BOJHEL.
WuTepdepentius u nudpakuuss MEXaHHYECKUX BOJIH.

3Byk. CKkopocTh 3ByKa. I pomMkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DNeKTPOMarHUTHBIE BOJIHBI. Y CIIOBHS M3JIyUEHHS JJIEKTPOMArHUTHBIX BOJIH.
Bzanmuas opuentauus BektopoB E, B, V B snexrpomaruutHoil BonHe. CBONCTBa
IEKTPOMArHUTHBIX BOJIH: OTPa)XeHUE, MpeJIOMJIeHUe, MoNspu3anus, IudpaKims,
uuTepbepeHiusi. CKOpOCTh ANMEKTPOMAarHUTHBIX BOJIH.

Illxana anekTpoMarHuTHBIX BOJIH. [IprMeHeHue 2JIeKTPOMAarHUTHEIX BOJIH B
TEeXHHUKE U OBITY.

[TpuHIMITEI paTHOCBS3H ¥ TeNeBuIeHus. Pannonokarusi.

DJIeKTpOMAarHuTHOE 3arpsi3HeHHe OKPYIKaIOLEH Cpebl.

TexHUYEeCKHEe YCTpPOMCTBA M TPaKTHUUECKOEe TNPUMEHEHHE. MY3bIKAJIbHEIE
UHCTPYMEHTHI, YJIbTpa3ByKoBass AMArHOCTHKA B TEXHUKE M MEIWLHHE, Dajap,
panuonpUEMHUK, TeNEBU30D, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

O6pazoBaHue U pacrpoCTpaHEHHE MOMEPEeYHbIX U MPOIOIbHBIX BOJIH.

Konebnromieecs Teno Kak HCTOUYHUK 3BYKa.

HaGmoneHne oTpakeHHsI | NMPeoMICHUS MEXaHUYECKUX BOJIH.

Hab6nromenne unrephepeHiny 1 nuppakiud MEXaHUIECKUX BOJH.

3BYKOBOH pPEe30HAHC.

Habntonenne cBSA3U T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMILUIMTYAOH H
9acTOTOM KoJeOaHMUi.



HccnenoBaHne  CBOMCTB  3JEKTPOMAarHUTHBIX ~ BOJIH:  OTPaXKEHHUE,
NpejoMIICHHE, MOJSpU3alus, TuGpaKiIus, HTHTephepeHIusL.

Tema 3. Onmuka

I'eomeTpuueckass onTuka. IlpsMonuHeiiHoe pacnpoCTpaHEHHE CBETa B
onHopoHoH cpexe. JIyu cBera. ToueyHBIN UCTOYHUK CBETA.

Orpaxenue cBeTa. 3aKOHbI OTpaxkeHHs cBera. [locTpoeHne H300paXKeHUH B
IUIOCKOM 3€pKaje.

[IpenomMieHue cBeTa. 3aKOHBI TpeJIoMIIEHUs cBeTa. AOCOIOTHBIN ITOKAa3aTEIb
npenomiienus. [lomHoe BHyTpeHHee oTpaxeHue. IIpenenapHBIM Yrojl IOJIHOIO
BHYTPEHHET0 OTPaXKeHHSI.

Jlncniepcus cBeta. CrioxHbIN cocTaB Oenoro cBera. LIBeT.

CobOmparomne © pacceuBaromue JuH3bl. ToHkasg smH3a. DOKycHOE
PACCTOSHHAE M ONTHYeCKas CHIa TOHKOM NTHH3bL ITocTpoeHHe M300paxeHuit B
COOMpAOLIMX M pacCerBaroUIuX JuH3ax. PopMyna TOHKOH JIMH3BL. Y BEIUYEHHE,
JaBaeMoe JIMH301.

[Ipenensl NPUMEHUMOCTH F€OMETPUUECKON ONTHKH.

BonnoBast onrtuka. WHTepdepennus cBera. KorepeHTHBIE HMCTOYHMKH.
VciaoBus HaOMIOACHUS MakCHMyMOB M MHHHUMYMOB B HHTep(EpeHIHOHHOM
KapTUHE OT BYX CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HOudpakuus cBeta. JJudpakupoHHas peméTka. YcjaoBue HaOIIOACHUS
ITaBHBIX ~MAKCHMYMOB TIpHM T@JICHUM MOHOXPOMATHYEeCKOro CBeTa Ha
AU(GPAKLIMOHHYIO pelIETKY .

[Tonsipuzanus ceera.

TexHuyeckue yCTpOHCTBA M TIPAaKTHUYECKOE IPUMEHEHHE. OYKH, JIyIa,
¢oroanmapar, MPOEKLMOHHBIM ammapaT, MHUKPOCKOII, TEJIECKOIl, BOJOKOHHAas
onTHKa, U paKkLUOHHAs PeLIETKA, OJSIPOUL.

Jlemoncmpayuu

IlpsiMmonuHeliHOe paclpoCTpaHeHHe, OTpaKeHHE M IIPEJIOMIIEHHE CBeETA.
OnTrueckue npudopEI.

[TonHOe BHyTpeHHee oTpakeHue. Mozenb CBeTOBOA.

HccrnenoBanue CBOMCTB U300pakeHUH B TMH3AX.

Mopenn MuKpockona, TeJecKoIIa.

Habmonenue uaTepPepeHun CBETA.

Habmonenue nudpaxkium ceeTa.

HabmroneHne qucnepcuu CBeTa.

[TosrydeHue crieKTpa ¢ OMOILBIO TPU3MBI.

[Momy4yeHue criekTpa ¢ TOMOILBIO AU(PPAKIUOHHON PEIIETKH.

HabnroneHue nosspuzanny cBeTa.

Vuenuyeckuii sxcnepumenm, rabopamophsie pabomal



N3mepeHue nokaszarens IPETOMIICHHUS CTEKIIA.
Hccnegoranue CBORCTB N300pakeHUH B JIMH3aX.
HabGmonenue nucnepcuu CBeTa.

Paszgen 6. OcHOBBI CTIEIHAILHON TEOPUH OTHOCHTEIbHOCTH
['panunpl  NpUMEHMMOCTH  Kilaccudeckod — MexaHMkd.  IlocTynmaTsl
CHCIMAJIbHOM TEOPHUH OTHOCHUTENHHOCTH: WHBAapUAHTHOCTb MOZYJSl CKOPOCTH
CBETa B BaKyyMe, MPUHIUI OTHOCUTETbHOCTH ODWHIITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU U COKpallleHHe
IUTUHEL.

DHeprusi ¥ UMITYJIbC PEIATUBUCTCKOM YaCTHIBI.

CBsi3b Macchl C JHEPrUeHd U UMITYJILCOM PENIATUBUCTCKON YacTHUIlbl. DHEPrus
TIOKOS. '

Pazgen 7. KBanToBas puzuka
Tema 1. Dnemenmol K6AHMOBOU ONMUKU
®otonsl. Popmyna [Tnanka cBa3u 3Heprur GPOTOHA C €ro 4acTOTOH. JHeprus
U UMITyJIbC (DOTOHA.
Otkpeitie U uccnenoBanne Gotoadpdexra. OnpiTel A. I'. CroneroBa. 3aKOHBI

doroaddexra. YpapHenue DifHmrelHa ans dortosddekra. «KpacHas rpaHuna»
doTtoaddekra.

Hasnenue ceera. Onerte! [1. H. JleGenena.

XuUMHYecKoe IeliCTBHe CBETA.

TexHuueckre YCTpOHCTBA M MpPaKTHYSCKOEe MpHMEHEHHE: (OTOIIEMEHT,
dboTomaTynK, coHedHas Oarapesi, CBeTOANO.

Ilemoncmpayuu

®oTo3dPexT Ha yCTaHOBKE ¢ IMHKOBOMU IIJIaCTUHOM.

VccrienoBaHue 3aKOHOB BHeMIHero ¢porodddexra.

Cseromuo.

ConHeunas Oarapes.

Tema 2. Cmpoenue amoma

Mopgens atroma Tomcona. OmbiThl Pedepdopaa mo paccesHuro o -4acCTHLI.
[Iranerapuas Momens aroma. Iloctynatel bopa. MsnydeHue u moryomieHue
GOTOHOB TIpH IIEepexojie aroMa C OJHOrO YPOBHS JHEpPruMM Ha Jpyrod. Bumsl
criekTpoB. CIIeKTp ypoBHEH SHEPTUX aToMa BOAOPOJa.

BonnoBble cBoiicTBa yacTui. Bonusl ne bpoiinsa. KopnycKynsapHO-BOJIHOBOH
Iyaau3M.

CrionTanHoe H BBIHYXXJACHHOC U3JIYUCHHC.

TexHn4yecKkne YCTPONCTBA W IIPAKTUYECKOE IPUMEHEHME: CIIEKTPaJIbHBIN
aHaJIN3 (CIIEKTPOCKOII), JIa3ep, KBAaHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pesepdopaa.

Omnpenenenue JIMHBI BOJHEI Jla3epa.

HaOnroneHne muHeHyaThixX CIICKTPOB U3TyUCHUS.

Jlazep.

Vuenuyeckuii sxcnepumenm, rabopamopHule pabomul

HalnroneHue muHeRYaToro cexkTpa.

Tema 3. Amomnoe adpo

OKCIEepUMEHTHI, OKA3bIBAIOIIME CIOKHOCTH CTpoeHusd sapa. OTkpbiTHE
PaIMOAKTUBHOCTH. OnbITel Pesepdopna o OIIpEJICIIEHUIO CcOCTaBa
pannoakTuBHOro u3nyueHud. CBoiicTBa anbda-, 0OeTa-, ramMma-u3Iy4eHHs.
Biusnue pagnoakTVBHOCTH HA KUBbLIE OPraHU3MBI.

OTkpeITHE IpoTOHa U HeWTpoHa. Hykimonnas Mognens simpa IelizenGepra—
HBanenko. 3apsn sapa. MaccoBoe uucio siapa. M30Tomsl.

Anbda-pacmang. DIEeKTpPOHHBIH W TO3UTPOHHBIH OeTa-pacmax. [amwma-
u3Jly4eHHe. 3aKOH paJuOaKTUBHOIO paciaja.

DHeprus cBs3U HyKJIOHOB B sizipe. SinepHble cuitel. JedekT Macchl sapa.

AnepHsle peakuuu. JleneHue u CUHTE3 AAEP.

SnepHpiii peaxtop. TepmosigepHblii cuHTe3. IlpoGneMbl W NEpPCHEKTUBBI
S IEPHON DHEPreTHKU. DKOIOIMUECKHE aCIIeKThI IepHON IHEPreTHKH.

OnemeHTapHbie YacTUIlbl. OTKPHITHE MTO3UTPOHA.

Merto bl HAOJIFOAEHUS ¥ PErUCTPALFH 3JIEMEHTAPHBIX YaCTHII.

DynpaMeHTalbHble B3aMOAeHcTBUSA. EAMHCTBO QU3MUecKOi KapTHHBI MUpa.

Texnnueckue ycTpoiicTBa U MpPaKTHYECKOE MPUMEHEHHE: MO3MMETp, Kamepa
Bunscowna, sipepHsiii peaktop, aToMHas 6om0a.

Hemoucmpayuu

CY€TYUK HOHU3UPYIOIUX YACTHII.

Yuenuueckuu asxcnepumenm, nabopamoprsie pabomul

HccnenoBanue TpekoB yacTHIl (IO TOTOBBIM poTorpadusim).

Pasaeu 8. Jj1eMeHTBI aCTPOHOMHH H acTpoH3HKH

Otanbl pa3BuTHs acTpoHOMuH. [IpukiiagHOe ¥ MUPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMHUMH.

Bupn 3Bé€3nHoro HebOa. CosBe3mws, spKue 3BE3MBI, IUIAHETHI, MX BUIUMOE
IBWKCHHE.

ConneuHnas cucrema.

Connue. ConneyHass akTUBHOCTB. Mcroynuwk sHepruun CojHIa ¥ 3BE3..
3BE3/bI, UX OCHOBHbIE XapaKTePUCTHKH. Jlparpamma «CIEKTpajbHBIH Kiacc —
CBETMMOCTB». 3BE3Mbl IJIaBHOM IOCIENOBAaTEILHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTL» JJIs1 3BE31 INIaBHOM IocienoBaTeNbHOCTH. BHyTpeHHee cTpoeHHe



3B€371. COBpeMeHHBIE TIPE/ICTaBJICHHUS] O MPOUCXOXKJIeHUH U sBoronuu ConHnoa u
3BE3. DTanbl )KU3HHU 3BE3].

Mieunsiid [Iyth — nHama [amaktwka. [Tonoxxenme u awxenne ConHua B
lNanaktuke. Tumnbl ranakTuk. PaguoranakTuky U KBa3zapbl. YEpHBIE ABIPHL B AIpax
raJlakTHK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa66na. Pasberanue rajgaktux.
Teopus bosnbiioro B3peiBa. PeIMKTOBOE H3IIydeHHE.

MacinrabHast cTpykTypa BeeneHHol. MeTrarajiakTuka.

HepeménHpie npo6iemMbl aCTPOHOMUH.

Yuenuueckue nabnrodenusn

Hab6moneHust HeBOOPYKEHHBIM I71a30M C MCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUN IS OTIpeIeTICHUSI OJIOXKeHHs HEOEeCHBIX 00BEKTOB HAa KOHKPETHYIO
IaTy: OCHOBHBIE co3Be31usi CeBEPHOTO MONYIIAPHS U SIPKUE 3BE3ABI.

Ha6nronenus B reneckon JIyHsl, mnanet, Mneunoro [lytu.

Ob6o6maromee NoBTOpEeHHE

Ponb ¢Qu3ukn W aCTPOHOMHHM B 3KOHOMHYECKOH, TEXHOJIOTHYECKOH,
COLIMAJILHOM ¥ 3TUYECKOi cthepax NedaTeIbHOCTH YelIoBeKa, poib U MeCTO (PU3UKU
¥ aCTPOHOMHH B COBPEMEHHON HAYYHOU KapTHHE MUpa, poib (HPU3NIECKOH TeOpHH
B (OpDMHUPOBAHUM IMPEACTABICHUH O OUUYECKON KapTHHE MHpPaA, MECTO
Gu3nYecKoi KapTHHBI MHpa B 00IIeM pANY COBPEeMEHHBIX €CTeCTBEHHO-HAyYHBIX
[IPEJCTABICHUHN O IIPUPOJE.

MesxknpeamMeTHble CBA3H

Nzyuenue Kypca ¢usuku 6a3o0Boro ypoBHs B 11 kiacce ocymiecTBIsIeTCs ¢
Y4€TOM COJEPXKATENbHBIX MEXIIPEAMETHBIX CBA3€H C KypcaMd MaTeMaTHKW,
OUOJIOTUH, XUMUH, Teorpadu U TEXHOIOTHH.

Mesicnpeomemnvle nonamus, cBsi3aHHBIE C U3YYEHHEM METOJOB HAYyYHOTO
NO3HaHUA: SBJIEHUE, HaydHBIM ¢akT, rumoresa, pu3ndeckas BeIUYHHA, 3aKOH,
Teopus, HabJIIOIeHNe, SKCIICPUMEHT, MOAEIMPOBaHHe, MOJIE]h, H3MEPEHHE.

Mamemamuka: pelleHdMe CHCTEMBl YpaBHEHHM, TPUTOHOMETPUYECKUE
(QyHKLMU: CUHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE
TOXJE€CTBO, BEKTOPbl U HX IIPOCKLHMHM Ha OCH KOOPAMHAT, CJIOXEHUE BEKTOPOB,
IIPOM3BO/JHBIE 3JI€MEHTApHBIX (QYHKIMA, MPU3HAKU TOHOOHMS TPEYrOTHHHUKORB,
OTIpelieNIeHHE TUTOIIAH IUTOCKUX QUryp u o0pEMa Tel.

buonozus: >neKTpuYecKUe SBICHHUS B XXHUBOM MpHpone, KoseOaTeNbHBIE
JBIOKEHUS B KUBOU IpUpPOJE, ONTHYECKHE SBIEHUS B )XHBOM NpUpOAeE, NehCTBHE
pasualyy Ha )KUBble OPraHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KpUCTAJUTMYECKast CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl O0Opa30BaHUSA KPUCTAUTMIECKON pemETKH, CHEKTPabHBIMN
aHaJIn3.



leocpagus: wmarHuTHele TIOMIOCa 3€MJIM, 3aJlle)XH MarHUTHBIX Py,
(oTOCBEMKA 3eMHOM MOBEPXHOCTH, MPeACKa3aHUe 3eMJIETPSICCHHIA.

Texnonocua: JHHUM D3NEKTpOINEpefad, TIEHepaTop I[EePeMEeHHOIo TOKa,
3JIEKTPOJBUraTeNlb, HWHAYKIMOHHAs Ie4b, pajap, PaJuoONpUEMHHK, TEJIEBU30D,
aHTeHHa, TenedoH, CBU-neub, MpOeKUHOHHBIM anmapaT, BOJOKOHHAs OITHKA,
cojiHeuHast OaTapes.



IMJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSI NPOI'PAMMBI IO
®U3UKE HA YPOBHE CPEJHEI'O OBUIET'O OBPA30OBAHHSA

OcBoenne ydebHOro mnpemmera «®PHU3HKa» Ha YPOBHE CpeIHEro OOILETO
oOpazoBanus (6a30BbIil ypOBEHD) JOJKHO OOECHEUYUTh AOCTHUKEHHUE CIIETYIOLIMX
JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEMETHBIX 00pa30BaTeIbHbIX Pe3yJIbTaTOB.

JJMYHOCTHBIE PE3YJbTATDI

JIM4HOCTHEIE pe3yNbTaThl OCBOEHUS yueOHoro npeaMera « PU3HUKa» TOKHEL
OTpa)kaTb TOTOBHOCTb W CHOCOOHOCTH OOy4YaroIUXcsi pPyKOBOACTBOBAThHCH
chOpMUPOBaHHOW BHYTPEHHEH MMO3UIIMEH JMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHHUX YOEXIEHHH, COOTBETCTBYIOILUX
TPaIULIMOHHBIM ILIEHHOCTSM POCCHUUCKOTO OOIIECTBa, PacIIUpCHUE >XKU3HEHHOIO
OMbITa W ONBITA AEATEIBHOCTH B MPOLIECCE peald3alliid OCHOBHBIX HAIlpaBICHUI
BOCITUTATEIbHOM ESITENIbHOCTH, B TOM YHUCJE B YaCTH:

1) rpa:xaaHcKOro BOCIIHTAHHA:

c(hOpMHUPOBAaHHOCTD MPAXKAAHCKON MO3ULIMU 00ydaroImerocsi Kak akTUBHOIO U
OTBETCTBCHHOT'O WJICHA POCCHICKOTO O0IIeCTBa;

OpUHATHE  TPAOWIMOHHBIX  OOIEYeNoBeUeCKMX TyMaHMCTHYECKMX U
JEMOKPaTUYECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO AESTEIBLHOCTh B MHTEpEcax IPa)dAaHCKOTO
oO1iecTBa, y4acTBOBaTh B CAMOYIIPaBJICHUU B 00pa30BaTENbHOM OpraHU3alllY;

YMEHHE B3aUMO/IeHCTBOBATh C COLUMAILHBIMA MHCTUTYTAMHU B COOTBETCTBUH C
X QYHKUIUASIMHI ¥ Ha3HAYCHUEM;

FOTOBHOCTH K I'YMaHUTapHOU U BOJIOHTEPCKOU NEATENBHOCTH;

2) NaTPHOTHYECKOI0 BOCTIMTAHHA

chopMUPOBAaHHOCTh poccuiickoi rpaXXxIaHCKOU UJEHTUYHOCTH,
[aTPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYLAapCTBEHHBIM CHMBOJIAM, IOCTHXECHHUAM
POCCHUNCKUX YUYEHBIX B 001aCTH (PU3UKU U TEXHUKY;

3) AYXOBHO-HPAaBCTBEHHOI 0 BOCIIUTAHHS:

c(hOpMHUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO NOBEEHUS;

CHOCOOHOCTh OIEHHBATh CHUTYallMI0O M MPUHHMATh OCO3HAHHBIE pPEIICHHS,
OPHUEHTHUPYSCh Ha MOpaJbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B
IOEeSTETbHOCTH YUEHOTO;

0CO3HaHHe JTUYHOTO BKJIaa B IOCTPOSHHE yCTONYMBOTO Oy IyIIEro;

4) 3cTEeTHYeCKOr0 BOCTUTAHUA:

3CTETUYECKOe OTHOUIEHHE K MHUPY, BKJII0Yasi 3CTETUKY HAy4YHOI'0 TBOPYECTBA,
OpucyIero Gpundeckoit Hayke;



S) TpyAOBOro BOCIMTAHHSA:

HUHTEpEC K pa3iHyHBIM cdepaM NpodecCHOHATBHON IEATEIBHOCTH, B TOM
YKCIe CBA3aHHBIM ¢ GU3UKOM U TEXHUKOM, YMEHUE COBEpIIATh OCO3HAHHBIN BbIOOD
Oynyied npodeccuul U peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIaHbl;

TOTOBHOCTh ¥ CIIOCOOHOCTB K 0Opa30BaHUIO M CaMOOOPa30BAHHUIO B 00JIACTH
(bu3MKY Ha MPOTSHKEHUU BCEH XKU3HY;

6) 7K0JI0rH4ecKOro BOCIIUTAHMSA:

CHOpMHUPOBAHHOCTL JKOJOTHYECKOM KyJIbTYpbI, OCO3HaHHE INIOOAITBHOIO
XapaKTepa dKOJIIOTHYECKUX Mpodiem;

IUIaHUPOBaHHUE U OCYLIECTBIIEHUE NEHCTBUN B OKpYXKalOllleH Cpesie Ha OCHOBE
3HAHUSI 1IeJIed YCTOHYMBOrO pa3sBUTHSI YEJIOBEUECTBA,;

pacIIMpeHre ONbITa ACATEIbHOCTH SKOJOTHYECKONH HAalpaBIIEHHOCTH Ha
OCHOBE HMEIOIIUXCS 3HAHUIT 10 H3HKE;

7) 1EHHOCTH HAYYHOTO MO3HAHHS:

c(hOpMUPOBAaHHOCTL MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UYECKON HAYKH;

OCO3HaHUEe IICHHOCTH HAy4HON IEeATENbHOCTH, TOTOBHOCTH B IIPOIECCE
M3yuyeHUs  (QU3UKH  OCYIUECTBISATh INPOEKTHYIO M HCCIENOBATEIbCKYIO
NEeSTEIIbHOCTh UHANBUAYAJIBHO U B PYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

Ilo3zHaBaTe/nbHbIC YHHBEpPCalbHbICe yYeOHbIE AelicTBUSA
ba3zoBble JlorHyecKkHe JeHCTBHA:
CaMOCTOSTETbHO  (GOpPMYNHUpOBaTb U aKTYalH3WpOBaThb  IPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpedeNATh LENU JACSATENIbHOCTH, 3a[aBaTh I[apaMEeTPhl M KPUTEPHH HX
JIOCTHXEHUS;
BBISIBJIATH  3aKOHOMEPHOCTH M TNPOTUBOPEHYHs B  PaccMaTpHBaeMbIX
$U3UYECKUX SIBJICHUSX;
paspabaTbiBaTh IUVIaH pellleHusi NpoOseMbl ¢ y4€TOM aHAIM3a MMEIOLIUXCS
MaTepHaIbHbIX U HEMATepUATIbHbIX PECYPCOB,;
BHOCHUTb KOPPEKTHUBBI B €ATENBHOCTD, OLICHUBATh COOTBETCTBHE PE3yILTATOB
L[EJ15IM, OLIEHUBATh PUCKH MOCIIEACTBUH NESTEIILHOCTH;
KOOPAMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHAX  PpEAlbHOIO,
BHPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aMMOAEHCTBUS;
Pa3BUBATh KPEATHBHOE MBIIUICHHE [IPU PEIICHUHU XU3HEHHBIX IIPOOTIEM.
ba3zoBhle Heee1oBaTeIbCKHE el CTBUS:
BJAJIETh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMHM IOHATHUSAMHU U METOAAMH
¢usryeckoil HayKw;



BJI3JIETh HABBIKAMU yueOHO-HUCCIIe0BATENLCKOM U MIPOEKTHOM AesITeNbHOCTH
B o0yacTv GU3UKH, CIOCOOHOCTBIO M FTOTOBHOCTBIO K CAMOCTOSITENIBHOMY TOMCKY
METO/IOB pelleHHUsS 3a1a4d (QHU3HUYECKOro COAep)KaHUs, NMPUMEHEHHIO pa3IMYHbIX
MEeTO/I0B MMO3HAHUS;

BIAJCTh BUIAMH JEATEJIBHOCTH I10 TOJYYCHHIO HOBOIO 3HAHUs, €Io
WHTEpPIpETalliK, [PeoOpa3oBaHUI0 M [PUMEHEHHI0 B pa3HYHBIX YYEOHBIX
CHUTYallHAX, B TOM YHCJIE TPH CO3MaHUM YIeOHBIX IPOEKTOB B 00JIaCTH (PU3NKHY;

BBISBIIATH TIPHYHUHHO-CJICICTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3aaadgy,
BBIJIBUIaTh TUIIOTE3y €€ pelIeHNs, HaXOAWUTb apryMEHTBHl AJsd JOKa3aTelbCTBa
CBOWX yTBEPXKICHHUH, 3a71aBaTh NapaMeTpbl U KPUTEPUU PELICHHUS;

aHaJU3MPOBaTh IMOJy4YeHHble B XOJe peIIeHus 3a7add  pe3yJibTaThl,
KPUTUYECKH OLEHMBATh X JOCTOBEPHOCTB, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTb M (QOPMYJIHPOBATH COOCTBEHHbIE 3afadd B 00pa3oBaTEIbHOHI
IeSTENbHOCTH, B TOM YUCIIE TIPU U3YyUCHUU QHU3UKH;

1aBaTh OLEHKY HOBBIM CHTYallHsM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

YMEThb MEpEeHOCHTHh 3HaHHUs 10 (U3MKe B IPAKTHYECKYl0 00NacTh
XKU3HENEITeIbHOCTH;

yMeTh UHTEIPHPOBATh 3HAHUA M3 Pa3HBIX IIPEIMETHBIX 0o0nacTeil;

BBIJBUTaTh HOBBIE HIEH, TIpe/iaraTh OpUrMHAIbHbIE IOAXO0Abl U PELICHNUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, JOITYCKAIOIIKe aJIbTePHATUBHbBIE PELICHHUS.

Pabora ¢ undopmanmeii:

BJIa/leTh HaBbIKaMU MOJyueHUs UHGOpMaUWK (PU3UYECKOTO COACPXKAHUSA H3
MUCTOYHUKOB DAa3HbIX THUIIOB, CaMOCTOSATEIBHO OCYLIECTBIATh ITOMCK, aHaJIM3,
CUCTEMATH3aLMI0 ¥ HHTEPIpETalui0 WHGOPMALMH pPa3jIMYHBIX BUIOB H (DOpM
IpeACTaBIIeHHS;

OILIEHHBATH JIOCTOBEPHOCTH HH(OPMALIHH;

UCMONIB30BAaTh  CPeJCTBA  MH(POPMALMOHHBIX M  KOMMYHHMKALMOHHBIX
TEXHOJIOTWI B PEIIEHUM KOTHHTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3alMOHHBIX
3ala4y ¢ coOmoJeHueM TpeOOBaHHW JPrOHOMUKH, TEXHUKH Oe30NacHOCTH,
TUTHEHBI, peCcypcocOepesxeHus, TNpPaBOBBIX W  OTHYECKHUX HOpPM, HOPM
vH(MOpPMalMOHHOM Oe30MacHOCTH;

CO3MaBaTh TEKCTHI (DU3UUECKOTO COAEPXKaHHS B pasIMuHBIX (opMmarax ¢
y4€TOM Ha3HaueHUs WHGOPMALIUU U LieJIeBOH ayqUTOPHH, BEIOUpas ONTUMAIBHYIO
¢bopMy penCcTaBIeHUs ¥ BU3YTU3aLHH.

KoMmyHuUKaTHBHbIC YHHBEpPCa/ibHbIe Y4eOHbIC JeHCTBUA:
OCYIIECTBJIATh OOINeHHe Ha YpokKax (HU3UKH U BO BHE-YPOUHOH
TIeSITENBHOCTH;



pacnio3HaBaTh NPEANOCBUIKM  KOHGIMKTHBIX CUTyalliid ¥ CMAT4aTh
KOH(MITUKTEL;

Pa3BEPHYTO W JIOTMYHO H3JaraTh CBOKO TOUYKY 3PEHHUS C HCMHOJIb30BAHUEM
SI3bIKOBBIX CPEICTB;

NOHMMATh M UCHOJIB30BaTh MPEUMYIECTBAa KOMaHHON W WHAWBUAYAIbHOU
paboThI;

BBIOMpATh TEMaTHKy ¥ METOIABl COBMECTHBIX ACHCTBHM ¢ y4&ToM 0OIIMX
MHTEPECOB U BO3MOXHOCTEH KaXXIOT0 WieHa KOJIICKTHUBA,;

IPUHMMATh LEIM COBMECTHOH  JESITENbHOCTH, OpraHU30BBIBaTH U
KOOPJAMHUPOBATh JEUCTBHS IO €€ NOCTM)XEHWIO: COCTaBNISATh IUIAH JIEHCTBHH,
pacrpenensaTb polM ¢ Y4€TOM MHEHMH YYacTHHUKOB, OOCYXKHAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLIEHUBAaTh KadyecTBO CBOET0 BKIaja M Ka)KOOT0 YYacTHUKA KOMAaHIBI B
o0LM pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHIM,

IpejjlaraTb HOBbI€ IIPOEKTbl, OLEHHWBAaThb HAEU C TIO3ULUH HOBH3HBI,
OPHUTMHAJILHOCTH, MPAaKTHYECKON 3HAYUMOCTH;

OCYIIECTBJIATL TO3UTHBHOE CTpPATerH4ecKoe IIOBEACHUE B Pa3IUYHBIX
CUTYyallUsIX, IPOSBIISITH TBOPUYECTBO M BOOOpaxKeHue, OBITh HHUITUATUBHBIM.

PerynsTuBHble yHHBepcaabHble yueOHbIE JelcTBHS
Camooprannsanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh ITO3HABATEIILHYIO JIEITEILHOCTE B 00JIacTH
(GHU3MKM M aCTPOHOMHH, BBISBIATH HpOOJIEMBI, CTaBUTh H (OPMYJTHPOBATH
COOCTBEHHBIE 3aa4H;

CaMOCTOSITENIBHO COCTAaBNIATh IUJIAH PELICHHS PAacYéTHBIX U KadeCTBEHHBIX
3a7la4, IIJ1aH BBIIIOTHEHUS] IPAKTUYECKOHM pabOThHI ¢ Y4ETOM HMEIOINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEHN M MIPEAIIOYTEHUI;

JaBaTh OIEHKY HOBBIM CHUTYaI[HsIM;

pacmpATh paMKH y4eOHOIo peaMeTa Ha OCHOBE JIMYHBIX MTPEeANOYTeHUH;

JenaTh OCO3HaHHBIM BBIOOp, apryMeHTHpPOBATh e€ro, Oparhb Ha celd
OTBETCTBEHHOCTE 3a pellleHuE;

OlIeHUBATh NPUOOPETEHHBIHN OIIBIT;

Croco0CcTBOBaTh (OPMHPOBAHHIO M TPOSBICHHIO OSPYAUIMH B 00JjacTu
(PU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN M KYJITYPHBIH YPOBEHE.

CaMOKOHTPOJIb, IMONHOHAJBHBIH HHTELJIEKT:

JaBaTh OLEHKY HOBBIM CUTYallHsIM, BHOCHTh KOPPEKTHUBBI B NEATEIHHOCTD,
OLIEHMBATbh COOTBETCTBHUE PE3YJILTATOB IEIIAM;

BJIaJ€Th  HaBBIKAMM  II03HABATENbHOW  pedJieKCHH KaKk  OCO3HaHHsA
COBEPIIAEMBIX [NEHUCTBUM W MBICIUTENBHBIX IPOLIECCOB, WX PE3yIbTaTOB H
OCHOBAaHMWH;



UCITI0JIb30BaTh NMPHUEMBI pedIIEKCHH Ui OLEHKU CHUTYalldH, BEIOOpa BEPHOTO
perieHus;

YMETh OLIEHMBaThb PUCKA M CBOEBPEMEHHO IPHHUMATh peIleHUs IO HX
CHIDKEHHIO;

OPUHUMATh MOTHBBl W apryMEHTBHI JAPYrUX Tpd aHallu3e pe3yJbTaToB
JIEATETBHOCTH;

OPUHUMATH ce0sl, IOHUMAas CBOM HEJOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHBBl W AapryMeHTHl ApYTUX IpU aHallu3e pe3yJbTaToB
NesTeNbHOCTH;

IIPU3HABATh CBOE MPaBO U MMPABO IPYrHUX Ha OIIUOKH.

B mnpoiecce TOCTHXEHHS TUYHOCTHBIX PE3YJIbTATOB OCBOSHHS IIPOrPAMMBI
no ¢u3MKe AN YPOBHS CpefHero oO0mmero o0pa3oBaHUsS Y OOYYaromUXCs
COBEpILICHCTBYETCS IMOIMOHANBHEIN WHTEJIEKT, TIpeATIOJarato Nyt
c(hOpMUPOBAHHOCTE:

CaMOCO3HaHMUsI, BKJIIOYAIOIIEro crocoOHOCTh MOHUMATE CBOE SMOIIMOHAIILHOE
COCTOSIHME, BUJIETh HANPaBJIICHUs Pa3BUTHUSA COOCTBEHHOM AMOLMOHANBHOMN cepsl,
OBITH YBepEHHBIM B cele;

CaMOpEryJIUpOBaHts, BKIIOYAIOMIEr0 CAMOKOHTPOJIb, YMEHHE IpPHHUMAThH
OTBETCTBEHHOCTb 3a CBOE IIOBEACHHE, CIOCOOHOCTh aIaNlTHPOBAThCI K
OMOLIMOHANBHBIM U3MEHEHHSAM U MPOSABIATE TMOKOCTE, OBITH OTKPBITEIM HOBOMY;

BHYTpEHHEN MOTHBALMH, BKJIIOYAOIIEH CTpeMIIeHHEe K TOCTIKEHHIO LU U
yClexy, ONTHMHW3M, WHUUMATUBHOCTb, YMEHME NeHCTBOBATH HUCXOMAS W3 CBOMX
BO3MOXHOCTEH;

DMIIATUH, BKIIOYAIOIEH CIIOCOOHOCTh IOHMMATh 3MOIIHOHAIBHOE COCTOSIHHE
JpPYruX, YYMTHIBATH €ro IpHU OCYIIECTBJIEHHH OOMIEHHSA, CIOCOOHOCTHL K
COYYBCTBHIO U CONEPEXXKUBAHUIO;

COLMaNbHBIX HAaBbIKOB, BKIFOYAIOIUX CITIOCOOHOCTH BHICTPAaUBATh OTHOIIIEHHUS
C APYTUMH JIOIbMH, 3a00TUTHCS, IPOSBIISITE HHTEPEC B Pa3pelIaTh KOHQIHUKTEL.

IIPEIMETHBIE PE3YJIbTATHBI

K xonuy obyuenus B 10 kJjacce mpeAMeTHBIe pe3yibTaThl Ha 6a30BOM
YPOBHE JIOIKHBI OTPAXKATh CPOPMUPOBAHHOCTE Y 00YHArOIUXCS YMEHWHA:

JEMOHCTPHPOBATh Ha IMpHUMeEpax pojib U MeCTO (U3HKH B (OPMHpPOBAHUU
COBPEMCHHO} HayuyHOW KapTHHBI MHpa, B Pa3BUTUHM COBPEMEHHOW TEXHUKU WU
TEXHOJIOTWH, B TPAKTUIECKOU AEATEIBHOCTH JIFOACH;

YYUTBHIBATh T[PaHULBl NPUMEHEHUS H3YYEHHBIX QU3NYECKUX MOIENeH:
MaTepUabHask TOYKa, HHEPIHaIbHas CHCTEMa OTCYETa, abCONIIOTHO TBEPOE TEo,
UCaNbHBIM a3, MOJENM CTPOCHMS Ia30B, XHUIAKOCTEH U TBEPIBIX TeJ, TOYEUHBIH
JJIEKTPUYECKUH 3apsi/l IPH pellleHnH (PU3NIeCKUX 3a7ay;



pacro3HaBath QpU3MYecKUe ABJIeHUS (TPOLECChl) U 0OBICHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPHH CTPOCHHUS BEIIECTBA U
3JIEKTPOJAUHAMHUKH: PABHOMEPHOE U  PaBHOYCKOPEHHOE  IPSAMOJIMHENHOE
IBH)KEHHE, CBOOOIHOE IajfeHHe Tej, IBMXKEHHE MO OKPYXHOCTH, HHEepLHs,
B3auMojeiicTBue Ten, nuddysus, OpoyHOBCKOE ABIKEHUE, CTPOSHUE KUAKOCTEH
¥ TBEPJILIX TeJl, U3MeHeHHe 00bEMa TeJl MPY HarpeBaHUH (OXJIAXKAEHUH ), TEIIIOBOE
paBHOBecCHe, UCHapeHWe, KOHIECHCAlLWs, IUIaBICHUE, KpHCTAJUIM3alus, KUICHHE,
BJI&)KHOCTh BO3AYyXa, MOBBIIICHUE AABJICHUS ra3a IIpU €ro HarpeBaHWH B 3aKPHITOM
cocylle, CBsI3b MEXJy IlapaMeTpaMH COCTOsIHMs Tra3a B  H30Ipolieccax,
JJISKTPU3ALIUSA T€J, B3aUMO/JICUCTBUE 3aps/10B;

ONMCHIBATE MEXAHHYECKOE JBHIKEHHME, WCIOJB3Ysl (PH3UIECKHe BEITUYUHBI:
KOOpAMHATA, IIyTh, IEPEMEINCHHE, CKOPOCTh, YCKOpPCHUE, Macca Tena, CHIa,
UMITYJIBC Tejla, KHHETHYEeCKass SHEPrus, MOTeHUUANbHAs >Heprus, MexXaHuvecKas
paboTa, MexaHHYecKass MOINHOCTb, NOpH OMHCAHWHA MPABUILHO TpPaKTOBaTh
bU3UYIeCKUd CMBICA HCIOJIB3YEMBIX BEIHYMH, KX OOO3HAYEHWS W €IUHMIEL,
HaxXoAWTh (HOPMYJIbI, CBSI3BIBAIOIIME JaHHYI0 (QU3HMYECKYIO BEIUHHMHY C APYyTHMHU
BEJTMUNHAMH,

OIHACBHIBATh HW3YyUYECHHBIC TEIUIOBBIE CBOWCTBA TE€I U TEIUIOBBIE SBIIEHMS,
UCTONIb3ysl (U3MUYECKHEe BENUWYMHBI: JaBI€HHE Tra3a, TemIeparypa, CpeiHss
KUHETUYECKasd DHEPrUs XaOoTHYECKOIro ABMIKEHHsS MOJIEKYJI, CpeJHEKBaJpaTUYHAas
CKOPOCTb MOJIEKYJ, KOJHYECTBO TEIUIOThI, BHYTPEHHSA JHeprus, pabora rasa,
KO3 PHUIIMeHT T0JIe3HOro JeWCTBUS TEIUIOBOTO JIBUTATENs; IpH OIMNCAaHUHU
MPaBWIBHO TPaKTOBaTh (U3MYECKUH CMBICT HCHOJAB3YEMBIX BEIWYUH, MX
00O3Ha4YeHWs] W €AWHWLBI, HaXOMUTh (QOPMYJBI, CBA3BIBAIOIIKE [IAHHYIO
bU3UYIECKYIO BETHYHUHY C JPYTHMH BeJIMYHHAM,

OITKCHIBATh W3yUYEHHbIE JIEKTPUUYECKHE CBONCTBA BEIECTBA U 3JIEKTPUUYECKUE
siBNIeHUsl (IIPOIIECCHI), UCTIONb3Ysi (PU3MYECKHE BEIMYHUHBI: JJIEKTPUUECKUH 3apsn,
3JIEKTPUYECKOE I10J1e, HANPsXKEHHOCTD M0, MOTEHUHA), PasHOCTh ITOTEHIIHAIOB,;
IpY OIMUCAaHWUM TPaBWJIBHO TPaKTOBaTh (HU3MYECKUH CMBICI HKCIOJIB3YEMBIX
BEJIMYUH, UX O0O3HAYEHUS U EOUHHUIBI; YKa3blBaTh (HOPMYJBI, CBS3BIBAIOLIHE
JIAHHYIO (PU3UHECKYIO BETHYUHY C IPYTHMH BETHYHHAMY,

aHAM3UpOBaTh (U3NYECKHE IPOIECChl W SBJIEHHUS, UCIIOJNB3Ys (pU3NUECKUe
3aKOHbBI W IIPUHLUMIBL: 3aKOH BcemupHoro tarorenus, I, II u Il 3akonsr HeroToHa,
3aKOH COXPaHEHWs MEXaHWYEeCKOM SHEPruu, 3aKOH COXpaHCHUA UMILYJIbCa,
MIPUHLIMII CYyHEpPIO3ULIUU CWI, IPUHLUII PAaBHOIPABUsS HHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHS BeIleCTBa, I'a30BbIC
3aKOHBI, CBS3b CPEJAHEW KMHETUUYECKOW DHEPIUU TEILIOBOIO ABHXEHHS MOJIEKYII C
abCOMIOTHON TeMIEepaTypou, MEPBBIM 3aKOH TEPMOIWHAMUKHU, 3aKOH COXPaHECHUS
3NEeKTPUYECKOro 3apana, 3akoH KysioHa, mpu 3TOM pasin4darh CJIOBECHYIO



(QOpMyYIHPOBKY 3aKOHa, €r0 MareMaTH4ecKoe BBIpaXXeHUe U ycIOBUs (TpaHHLEL,
o0nacTH) IPUMEHUMOCTH;

OOBACHATH OCHOBHBIE NPUHIMIBI JeicTBUs MalluH, MOpHOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3inyaTh YCJIOBUS UX OE€30IacCHOr0 HCIOJBb30BAaHHUS B
TIOBCEIHEBHOM XXHU3HHU,

BBITIOJIHATh JKCIIEPUMEHTHI [0 HCCIEIOBAHUIO (U3NYECKUX SBICHUN U
IPOIIECCOB C HCIOJBb30BAaHUEM IIPSIMBIX M KOCBEHHBIX H3MEPEHMH, IIPH ITOM
bopMmyaHpoBaTh MpobiieMy/3amady W THNOTe3y Y4YeOHOro SKCIEpHMEHTa,
coOupaTh YCTAHOBKY H3 IPEIIOKEHHOTO 0OOpyAOBaHUS, NPOBOAUTH OIBIT H
(bopMyTHPOBaThH BHIBOJIBL;

OCYILIECTBIISATh NPSMBbIE U KOCBEHHbIE W3MEpPEHHs (QU3NUECKUX BEJIUYUH, IIPH
3TOM BBIOMpATh ONTHUMAIBHBIA CIIOCOO H3MEPEHMs M HCIIONB30BATh HM3BECTHBIE
METOJbI OLICHKH nbrpemHOCTeI?I U3MEPEHUN;

UCCIIEJOBaTh  3aBUCHUMOCTH MeXOy GHU3HYeCKMMH  BEJIIMYUHAMH C
WCTIOJIb30BAHUEM IIPAMBIX W3MEpPEHWH, NMpPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
buKxcupoBaTh pe3yNbTaThl MOJTYYCHHOH 3aBHCHMOCTH (M3HYECKMX BEIWYHH B
BUzie TabIuIl U rpadUKOB, fe1aTh BBIBOAKI 110 pe3yJIbTaTaM UCCIICIOBAHHUS;

cobmonaTh IMpasmiia 0e30MMacHOro Tpya MpH MPOBEIEHUN HCCIEAOBaHUHN B
pamkax Yy4yeOHOro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENbCKON U IIPOEKTHOM
JeSTeNbHOCTH C WCIOJIb30BaHHEM H3MEPHTENbHBIX YCTPOUCTB U J1ab0OpaTOpHOro
obopynoBaHus;

pemaTh pacyéTHble 33Ja4d C SBHO 3aJlaHHOW (U3WYECKOH MOJENsIo,
UCIIONB3Ys (PU3NYECCKUE 3aKOHBI M IPUHLIUIIBI, HA OCHOBE aHa/lK3a YCJIOBHs 3a0a4uu
BLIOMpaTh (HU3HUECKYIO MOJENb, BBIIEIATh (U3UUeCKHe BEIUYUHBI U (OPMYIIBI,
HeoOXOoouMble AN €€ pelleHHs, IPOBOAUTH pacdy€Thl U OLIEHMBATh PEaNbHOCTH
HOJTy4E€HHOT0 3HAYeHHS (PU3NYECKOU BETHYNHBI,

pelaTh KaYeCTBEHHBIE 3aa4i: BbICTPAUBATh JIOTHYECKH HENPOTHBOPEUHUBYIO
LEMOYKY pPacCyXIE€HH ¢ OMOpOH Ha H3y4eHHBIE 3aKOHBI, 3aKOHOMEpPHOCTH H
¢$uzHUeCKre SBIICHUS;

UCIIOJB30BaTh  NPHW  pelleHHH  y4eOHbIX  3aJady  COBPEMEHHbIE
MHPOPMaLIHOHHBIE TEXHOJOTHH JJIsSI TIOMCKA, CTPYKTypHUPOBAaHUs, HHTEPIIPETAllUU
M Mpe/CTaBIeHus] yueOHOH 1 Hay4HO-TIONyJIsspHOM MH(OpMaLUy, MTOy4eHHON U3
Pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKY aHATM3UPOBATH MOTydaeMyto HHbOpMAaIIHUIo;

MPUBOAUTH MPUMEPHI BKJIaZia POCCHHCKUX U 3apy06exHBIX yUEHBIX-(QU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IIPOLIECCOB OKPYXXAIOLIEr0 MHpa, B PpPa3sBUTHE
TEXHUKH U TEXHOJIOTU;

WCIIOJIBh30BaTh TEOPETHUECKHe 3HaHUs M0 (M3HUKEe B IOBCEJHEBHOW >XU3HHU
st obecriedeHus: 6€30MacHOCTH MpH oOpallleHuy ¢ MpHOOpaMU M TEXHUYECKUMH



yCTPOMCTBAMHU, JJIsi COXpaHEHUs 3[0POBbS U COONIIOACHUS HOPM 3KOJIOTHIECKOrO
MOBEICHUS B OKpYJKarollei cpene;

paboTaTh B TpyIIE C BBIMOJIHEHHEM pAa3IMYHBIX COLHUAIBHBIX pOJIEH,
[UIaHUPOBaTh paboTy TPYNIbl, PAlMOHAIBHO paclpenesiTh OO0A3aHHOCTH H
[UIAHHPOBATh JCSITEIbHOCTh B HECTAHAAPTHBIX CUTYalUsX, a[eKBaTHO OLICHUBAThH
BKJIA]] KQ)K/IOT'0 M3 YYaCTHUKOB IPYIIIIBI B PEIIeHHe pacCMaTpUBaeMOi TpOOIeMBI.

K xouiy obydenuss B 11 kjacce TpeAMETHBIE pe3yJNbTaThl Ha 0a30BOM
YpOBHE JOJIKHEI OTPaXkaTh cPOPMUPOBAHHOCTE Y 00yHaIOIIHUXCSl YMEHHIA:

JIEMOHCTPHUPOBATh Ha IpUMepax poJib U MecTo (GU3UKK B (HOPMHUPOBAHHUHU
COBPEMEHHON HAy4YHOW KapTHUHBI MHpa, B Pa3BUTHH COBPEMEHHOH TEXHHUKH H
TEXHOJIOTHH, B NMPAKTUYECKOH NEATEIHHOCTU JIIOJIEH, IEIOCTHOCTh U €IHUHCTBO
bu3NUeCKOl KapTHHBI MUPA;

VYHTHIBAT TPAHUIBl [PHMCHEHHS W3YYEHHBIX (U3MUYECKHX MOJIEe:
TOUCYHBIN IEKTPUUYECKUHN 3apsfl, JIyd CBeTa, TOUSUHbII HCTOUHUK CBETa, saepHas
MOJeNIb aToMa, HYKJIOHHas MOZENIb aTOMHOTO fAApa TpH pPeIleHHH (U3HIECKUX
3ajad;

pacrmo3HaBaTh GU3NUYECKUEe ABJICHHS (IIPOIECChl) U OOBICHSATh UX HAa OCHOBE
3aKOHOB 3JICKTPOAWHAMUKY U KBAaHTOBOW (DM3MKHU: NIEKTPUUECKas IIPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHWTHOE JEUCTBHs TOKa, B3aMMOJCHCTBHE
MarHuTOB, OJJICKTPOMAarHWTHAas WHAYKLMsS, [OEWCTBHE MarHUTHOIO TOJI1 HAa
MPOBOJHUK C TOKOM W JBIKYIIMHMCS 3apsll, 3JIEKTPOMAarHUTHbIE KoyieOaHUS U
BOJIHBI, MPSMOJIMHEHHOE pacIpoCTpaHEHHWE CBETa, OTPaXEHHUE, IMPEIOMICHHE,
uHTepdepeHuA, OUpaKiUdAd H NOJSApHU3alysa  CBeTa, JUCIHEpCUs CBeETa,
dbotoanekrpudeckuit 3pdekt (boTodrddekrt), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
NHHEHYaToro CIEeKTpa aroMa BOJOPOAA, €CTECTBEHHas U HCKYyCCTBEHHAs
pPaoaKTHBHOCTE;

ONMCHIBaTh M3y4YeHHBIE CBOMCTBa BellecTBa (DJIEKTPUUECKHE, MarHUTHBIC,
ONTHYECKHE,  JJICKTPUYECKYI0O  TIPOBOJAMMOCTb  pa3M4HBIX  CpeA) H
ANIEKTPOMAarHUTHBIC SIBICHUS (TIPOLIECCHI), HUCIONb3Ys (U3UYECKUE BEIUYHHBI:
IEKTPUYECKUHN 3apsijl, CUIa TOKa, dJIEKTPUUYECKOe HAMpsIKeHHe, INIEKTPUYECKOoe
COTIPOTHUBJIEHUE, PAa3HOCTH IMOTEHIHANIOB, AJIEKTPOJABUKYIlAs cuia, paboTa TOKa,
WHAYKIMS MarHMTHOro oy, cwia Awmnepa, cuna JlopeHIa, WHIYKTUBHOCTD
KaTyIIKH, DHEPTUs SJICKTPHUECKOrO0 M MarHUTHOIO MOJIeH, MEpHOoJ M 4YacToTa
Kosebanuid B KoJeOaTeNbHOM KOHTYpe, 3apsi K CcHIa TOKa B IIpolecce
rapMOHMYECKMX JJNEKTPOMAarHUTHBIX KoneGaHuM, (OKYyCHOE pacCTOSHHE U
OIITHYEeCKass CWJa JHH3BI, NMPH OINHCAHHH MPaBHIBHO TPaKTOBAaTh (PH3UUECKHI
CMBICI UCTIONIB3YEMBIX BENHYMH, WX O00O3Ha4UeHUsT U €JMHMIBI, YKa3bIBaTb
dbopMynbl, CBS3BIBAIOLIME OaHHYI0 (U3MYECKYI0 BEJIMYHMHY C JIpPYTHMHU
BEJTHYMHAMU;



ONHUCHIBATh M3YYEHHbIC KBAaHTOBbIE SBIEHUA M IPOLECCHl, HCIONL3Yd
bu3MuecKue BEJIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, AJIHHA BOJHBI H
4acTOTa CBETA, JHEPTHUA U UMITYJIbC (POTOHA, NEPHUO] NONYypPacIana, SJHEPIHUs CBA3H
aTOMHBIX sJ€p, MPH ONUCAHUU IPABWILHO TPAaKTOBaThb (PU3HYECKUH CMBICT
MCIOJIb3YEMbIX BEJIMYHH, WX 0003HaYeHUs M EJUHUIbI, YKa3blBaTb (OPMYIIBI,
CBSA3BIBAIONME JIAHHYIO (U3MYECKYI0 BEINWYMHY C JPYTMMHM BeJIMYHHAMH,
BBEIYMCIIATE 3HaUeHUe QU3NICCKON BETUIUHBL;

AQHAIU3UPOBATh (PHU3NYECKHE TPOLECCH U SBJICHUS, UCIONB3Ys (usndeckue
3aKOHBI W MPUHLMIEL: 3aK0H OMa, 3aKOHBI MOCICAOBATEIBHOIO U [apalJIEIbHOIO
COCTUHEHUS TMPOBOJHMKOB, 3aKkoH JDkoyns—JleHIa, 3aKOH 3JIEKTPOMAardHUTHOM
UHAYKIUH, 3aKOH MPAMOJIMHEHHOTO paclpOCTPaHEeHHs CBETA, 3aKOHbI OTpaXKeHHUs
cBeTa, 3aKOHBI MpPETOMJICHHSN CBETa, YpaBHeHHe OWHIITelHa Wi ¢poTtodddexra,
3aKOH COXpaHEHUs DHEPruM, 3aKOH COXPaHEHWS HMILYJbCca, 3aKOH COXPaHCHHSA
IEKTPUYECKOTO 3apsifia, 3aKOH COXPaHEHHs MacCOBOTO YMCJIa, NOCTyNaThl bopa,
3aKOH paJHOaKTHBHOTO Pacraja, IPH 3TOM pa3iNyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MareMaTh4yecKkoe BhIpaXeHHe H YCJIOBUA (rpaHHLBl, 00JacTH)
OpUMEHUMOCTH;

OTIPENENITh HApaBJICHUE BEKTOpa UHAYKIIUA MarHUTHOI'O II0JIS [IPOBOAHHKA
C TOKOM, CUJIbI AMriepa u cuibl JIopeH1ia;

CTPOUTh M OIKUCHIBATHL H300pa)XE€HHUE, CO3[aBaeMoe IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHSATh JKCIIEPHUMEHTBl 10 HCCIEIOBAaHUIO (QU3UYECKUX SBICHUH U
MIPOLECCOB C HKCIMOJIb30BAaHHEM MPSAMBIX M KOCBEHHBIX HM3MEPEHHH: IPH 3TOM
bopmynupoBaTs mnpobieMy/3aiauy ¥ TMIOTE3y Y4YeOHOro DKCIIEPUMEHTa,
cobupaTh YCTAHOBKY M3 MPEMIOKEHHOr0 O0O0OPYINOBaHUsS, NPOBOJHUTH OIBIT X
(hopMyIMpoBaTh BHIBOJIBL;

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIE M3MEpeHUs HU3UUECKUX BENUYHH, IPU
3TOM BBIOHpATh ONTUMAIBHBIA CIOCOO WM3MEpEHHs M HCIOJIb30BaTh H3BECTHBIC
METOIbI OLICHKH MOTPEITHOCTEN U3MEPEHNN;

UCCIIeNOBaTh 3aBUCHMOCTH (H3UYECKUX BEAMYUMH C HCNOJBE30BaHUEM
NpSIMBIX HM3MEPEHHWIl: IPH 3TOM KOHCTPYHpPOBaTh YCTAaHOBKY, (PUKCHUPOBATh
pe3ybTaThl MONYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIHYMH B BHAE Tabimi H
rpa¢puKoB, AeNaTh BHIBOABI 110 pe3yJIbTaTaM HUCCIICA0BaHNS;

coOmrogaTh TpaBwiIa 0e30MacHOro TpyAa IpU NPOBEACHUH MCCIIECIOBAHWH B
paMKax y4eOHOTo JKCIEPHMEHTa, Y4eOHO-HCCIeA0BaTeIbCKOM U IIPOEKTHOH
JesITeTBHOCTH C KCIOJIb30BaHHEM W3MEPUTENBHBIX YCTPOUCTB M J1ab0opaTOpHOro
o0opy/10BaHUs;

pemaTs pacu€THBIC 3aJadd ¢ SBHO 3aJaHHOW (U3NYECKOW MOZEINbIo,
WCTIONB3YA QU3NYecKue 3aKOHbI ¥ IPHUHLUIILI, Ha OCHOBE aHa/lu3a YCIOBHA 3a1a4u
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I o S ] B _ -
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21 MexaHu4eCKHUE U JIEKTPOMArHUTHBIE 9 1 bubmotexa LIOK
' KoJeOanus https://m.edsoo.ru/7f41c97¢ |
29 MexaHUYeCKHE U 3ICKTPOMarHuTHEIE 5 I bubmuotexa LIOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmoreka [IOK
23 Ormika 7 10 : https://m.edsoo.ru/7f41c97¢ |
Hroro nio pazneny 24
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31 OCHOBBI CIIEIUATIEHON TEOPUHU 4 1 bubmmorexa LIOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazzeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEeHTHI KBAHTOBOM OIITUKHU 6 Bubmmorexa [IOK

https://m.edsoo.ru/7f41c97¢

4.2 CtpoeHue aToma 4 bu6morexa [IOK
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KanengapHo — remarudeckoe niianupopanne 10 kaacc (¢pusuka)

Jara nzydenust

JIeKTpOHHBIE
Ne T KoaunyecTBo OB
w/n eMa ypoka Ji ¢ Tomamnee . nudpoBbIe
yaco Daxt Lian 3a/1aHHe oOpa3oBaTe/IbHbIC
pecypcnl
Paznen 1. PUSUKA N METOJABI HAYUYHOI'O ITO3HAHMUS (2 1yaca )
Du3uKa H MeToAbl HAYYHOro No3HaHus ( 2 4aca )
o bubmmorexa [{OK
1. ®u3uka — Hayka o npupoje. Hayunsle 1 hitps:/m.edsoo.ru/ff
METO/IbI TIO3HAHHS OKPY>KAIOIIEro MUupa
0c32e2
Poub 1 MecTo du3ukn B GopMIpOBaHUU Bbubnuorexa [JOK
2. COBPEMEHHOM Hay4YHOW KapTUHBI MUpa, B 1 https://m.edsoo.ru/ff
TPAKTUYECKON NeATENIbHOCTH JIOAEH 0c33e6
Paznen 2. MEXAHHMKA (18 yacoB )
Kunemaruka (5 gacos )
MexaHuyeckoe ABUKEHHE.
OTHOCUTENBHOCTh MEXaHNYECKOTO bubmuorexa IJOK
3. 1 https://m.edsoo.ru/ff
npmxeHus. [lepememmenne, CKopocTb, 03508
YCKOpEHHE -
Bbubmorexa IOK
4. PaBHOMEpHOE IPAMONMHEWHHOE ABUKEHUE 1 https://m.edsoo.ru/ff
0c3620
o bubnuoreka IOK
5, PaBHOYCKOpEHHOE IPSIMOJIHHEHHOE 1 hitps//m.edsoo.ru/ff
JIBIDKCHHE 0372
Bbu6auoreka IJOK
6 CpobonHOe najieHue. Y cKOpeHne L hitps://m.edsoo.ru/ff
CBOOOIHOTO MaJcHU 0c39¢cc
. bu6anorexa I{OK
" KpI/IBOJII/IHeI/IIioe JIBUXKEHHUE. J[BIKEHNE 1 https://m.edsoo.ru/ff
MaTEepUAIBbHON TOYKH 10 OKPYKHOCTH 0c3ada

Junamuka (7 9acos )
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IMpuHIMT OTHOCHTENBPHOCTH [ anuies.

bubtnmoreka 1JOK

8. HHepuuanbHble CHCTEMBI OTCYETA. 1 https://m.edsoo.ru/ff
Ilepsriii 3axkoH HproToHA 0Oc3be8
Macca rena. Cuna. [Ipuamun bubauoreka IJOK
9. CYyHEepHO3ULIMK cUII. BTOpoii 3akoH 1 https://m.edsoo.ru/ff
HproTOHa U1 MaTepUanbHOM TOYKH 0c3be8
. bubmoreka LJOK
10. ;?; :ZHII:IIainKI(I):IXH;:;EEHa et 1 https://m.edsoo.ru/ff
P 0c3be8
3akoH BCeMUpPHOro TsaroreHus. Cuma Bubmroreka [IOK
11. 1 https://m.edsoo.ru/ff
TshKecTH. [lepBas KocMuyeckas CKOpoCTh 0c3d00
bu6mmoteka IIOK
12, Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 https://m.edsoo.ru/ff
Oc3el8
Cuna tpenus. KoapduuneHTt TpeHus. bubnmorexa [JOK
13. Cuna COIpOTURICHHUS TIPH IBWIKCHUAN 1 https://m.edsoo.ru/ff
TeJla B XKUJKOCTH WM Traze 0c3f76
HOCTyHaTeHgHOC H BpalarelbHoe Bu6mmotexa LIOK
14. JBIDKeHUE aOCOTIOTHO TBEPIOrO TeJa. 1 hitps://m.edsoo. ru/ff
MowmenTt cuibl. Ilneuo cunbl. Ycnopus 0c4la6
PaBHOBECHS TBEPIOrO TENa -
3aKoHBI cOXpaHeHMsl B MeXaHHuKe ( 6 yacos )
HMnynbc MaTepranbHON TOUKH, CHCTEMBI
MaTe}I;I/IaJ'IBHBIXpTOLIeK. UMy nbe cuibl. bubmmorexa LIOK
15. 1 https://m.edsoo.ru/ff
3aKkoH COXpaHEHHs UMITYJIbCA. 0c43d6
PeakTrBHOE ABUKECHHE -
PaboTa ¥ MOIITHOCTH CHTEL
KI/IHE:TI/I‘-ICCK:ISI SHEprus MarepuaibHOA buGmorexa [TOK
16. 1 https://m.edsoo.ru/ff
ToukH. Teopema 06 UBMEHEHUH 04502
KIHETHYECKON SHEPTrun
ITorennvanbHas S3HEPTHUS. Bubmorexa LOK
17. 1 https://m.edsoo.ru/ff

IMoreHnyanbHas SHEPTHs YIIPYTO

0cd61a
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1epOpPMUPOBAHHOM IPYXMHEL.
IoTeH1manpHas YHEPTUs Teyla BOIU3U
NOBEPXHOCTH 3eMIIU

IToTeHIMaIBLEBIE ¥ HENOTEHITNAILHBIE
cwitbl. CBsi3b pabOTHI HENOTEHITUATBHBIX

bubnmoreka [JOK

18. CUJI ¢ U3MEHECHUEM MEXaHNYECKOHN 1 https://m.edsoo.ru/ff
9HEPTUU CUCTEMBI TeN. 3aKOH COXPAHECHHUS 0c478¢c
MEXaHUYECKO! YHEPTUH
JlabopaTtopHas padota «MccnenoBanue

19. CBSI3U pabOTHI CUJIBI C U3MEHEHHEM 1
MEXaHUYECKOI JHEPTUH Tena Ha IpUMepe
pacTSHKEHUS] PE3UHOBOTO KIyTay»

KoHnTponsHag pabota 1o teme bu6bnmnoreka IJOK

20. «Kunematuka. Jlunamuka. 3aKOHBI 1 https://m.edsoo.ru/ff
COXPaHEHUs B MEXAHUKE) Oc4b74

Pazgen 3. MOJIEKYJIAAPHASA ®U3UKA U TEPMOJNHAMMKA ( 24 9aca)
OcHOBBI MOJIEKYJISIPHO-KHHETHYEeCKOM TeopuH ( 9 yacos )
OCHOBHbIE MTOJIOXKEHUST MOJIEKYIISIPHO- bubnuoreka [JOK

21. KUHETH4YecKoil Teopun. BpoyHoBckoe 1 https://m.edsoo.ru/ff
nemkerne. nbdysus Oc4dc2
Xapakrep ABUKCHHS U B3aUMOACHCTBUS

22. yacTHI] BeuiecTBa. Moaenu ctpoeHust 1
ra3oB, )KHJIKOCTEH U TBEPHBIX Tl

23 Macca monekyn. KonudecTBo BemecTsa. 1

) IlocTossHHast ABOrazpo
24 Tennosoe paBHOBecue. Temmneparypa u e& 1
) u3mepenue. lllkana remneparyp Ienscus
WUneansuserii raz 8 MKT. OcHOBHOE bubmorexa IJOK

25. 1 https://m.edsoo.ruw/ff
ypaBHeHUE MKT Ocdfde
AbGcoiroTHas TeMIIeparypa Kak Mepa bubnuorexa IITOK

26. CcpelHel KHHETUYECKOU SHEeprun 1 https://m.edsoo.ru/ff

JABYOKCHU S MOJICKYIL. YpaBHeHI/IC

Oc5lle
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Menaeneepa-Knanetipona
27. 3axoH JlanpToHa. I 'a30BBIC 3aKOHBI 1
Jlaboparopnas padota «Mccenenosanue
28. 3aBHCAMOCTH MEXAY NapaMeTpaMu 1
COCTOSIHUSL pa3peKEeHHOTO raza
29 M30nponecchl B HACAIEHOM rase H HX ; ngj;;f;‘;ggﬁf
) rpaduyeckoe npeacTaBIcHAE 0cS 7be : :
OcuoBbl TepMoauHaMuKH ( 10 wacos )
BryTpeHHss sHeprus
TEPMOIMHAMUIECKONH CHCTEMBI U Bu6muoreka [JOK
30. cnocoObI e€ u3mMeHeHus. KosimdaecTBo 1 https://m.edsoo.ru/ff
TEIUIOTHI M paboTa. BHyTpeHHss 3Heprus 0c5952
OIHOATOMHOT0 HJI€AIbHOTO Iasa
bubauorexa IHOK
31. Buibl Temionepeadn 1 https://m.edsoo.ru/ff
0c5¢36
VYrenpHas TeII0EMKOCTD BEIIECTBA. Bu6muorexa [JOK
32. KonanyecTBo TEIIIOTH NIpU 1 https://m.edsoo.ru/ff
temionepeaade. AmuabaTHbINA mporece 0c5c36
IlepBblit 3aKOH TEPMOAVHAMUKY U €TI0 bubnorexa LIOK
33. IIPUMEHEHHE K H30MpolieccaM 1 gg;::;/c/m.edsoo.nﬂf £
butnrorexa IHOK
. | o e | i st
0c6230
35, [Mpunmun gecreus u KII1/{ rennosoit 1 EEZHE;T:;(;(EIYO“/I;
MaIIWHEI 0c600a
36. Huxn Kapuo u ero KI1J] 1
37, JKosorygeckue npobiieMsl 1
TEIJIOIHEPTreTUKHI
38 O6o6marormuit ypox «MonekysapHas 1 bu6nuoreka 1{OK
) ¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff



https://rn.edsoo.ru/ff
https://rn.edsoo.ru/ff
https://rn.edsoo.ru/ff
https://rn.edsoo.ru/ff
https://rn.edsoo.ru/ff

0c6938
KoHTposnbHas pabota o teme Bu6nuoreka LIOK
39. «MonekynsapHas Quzuka. OCHOBBI 1 https://m.edsoo.ru/ff
TEPMOAUHAMUKN » Oc6as0
ArperaTHble cocTOsIHHS BemecTBa. @a3osbie nepexoanl (S 4acoB )
40. Eapoo6pa303anne U KOHJICHCAIIUAL. 1 Eggg;;iiiggjﬁf
CIapeHue H KUICHUE 0c63b6

41, AOCONIOTHASI U OTHOCHUTEJIbHAS i} 1 Eggg;}?:;;ggﬁf
BIIAXKHOCTB Bo3yxa. HachlmeHHbIi map 0c6448
TBépnoe Teso. Kpucraaindeckue u

4. amopdHble Tena. AHM30TPOINHS CBOMCTB 1 fggﬁrﬁfﬁg&?f
KpucTawtoB. JKuakue KpuCTalIbl. 0c6510
CoBpeMeHHBIe MaTEPHAIIBI -

IInaBnenue u KpucTauIU3anusl. Y neiabHas Bubmmorexa LIOK

43. TemnoTa mwiasnreaud. Cybmumanms 1 https://m.edsoo.nu/ft

) 0c6708
bubnuorexa [{OK

44. YpaBHeHHE TemIoBoro dananca 1 https://m.edsoo.ru/ff

0c6820
Pasgea 4. JJIEKTPOAUHAMMKA (22 gaca)
AaexrpocraTuka ( 10 vacos )

45, DneKTpu3anys Tell. JIeKTPUIECKAR 1 Eggg;gfg;ggjlﬁf
3apsz. JIBa Buja 3NEKTPUIECKUX 3apsA0B 0c6bec
IIpoBOAHMKH, TUSTEKTPUKY U Bbu6moreka LIOK

46. MOJIYIIPOBOAHMKH. 3aKOH COXpaHEHUS 1 https://m.edsoo.ru/ff
JNEKTPUIECKOTO 3apsaa Ocbbee
B3aumoneiicTeue 3apsinoB. 3akoH KyimoHa. bubmaorexa LIOK

47. ToueyHBIN 3NEKTPUYECCKUH 3apsT 1 hittps://m.edsoo.rw/ff

Ocbeced
48 Hanpsox€HHOCTE 2JIEKTPAYECKOrO MO, 1 Bubnmnoreka [JOK
’ IlprHIMI Cynepno3uIIiU TEKTPHIECKUX https://m.edsoo.ru/ff
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nojied. JInHUYM Hanps>KEHHOCTH

Oc6df2

Pabota cuit 31eKTpOCTaTHIECKOTO OIS, bubmoreka [JOK
49. I 1 https://m.edsoo.ru/ff
oTeHIHal. Pa3HOCTh HOTEHIMAIOB
0c6100
[IpoBOAHMKYM U TUITICKTPHUKH B bubmmoreka IHOK
50. AJIEKTPOCTATUYECKOM IIOJIE. 1 https://m.edsoo.ru/ff
JlnsnexTpudeckasi IpOHUIIAEMOCTD 0c7018
bubauoreka [JOK
51. AnexTpoéMrocts. Konagercartop 1 https://m.edsoo.ru/ff
0c7126
ONEKTPOEMKOCTB ILIOCKOTO bubnuorexa [JOK
52. KOHJIEHCAaTopa. JHEPrus 3apsKEeHHOI 0 1 https://m.edsoo.ru/ff
KOHZIEHcaTopa 0c72¢0
53 Jlaboparopuas pabora "3mepenune 1
’ 31eKTPOEMKOCTH KOHAEHcaropa"
[TpuHIMN 1eACTBUS ¥ IPUMEHEHNE
KOHJIEHCATOPOB, KOIIUPOBAJIBHOTIO
54. armapara, CTpyWHOTo IIpUHTEpa. 1
DeKkTpocTaTuYeCcKas 3aluTa.
3azeMIeHHE NEKTPOIPUOOPOB
TTocTosHHBIN dIekTpHYecKril TOK. TokH B pa3Ju4HbIX cpeaax (12 yacoB )
DNEKTPUIECCKUNA TOK, YCIIOBUS €TI0
55 cymectBoBanus. ITocTostHHbIA ToK. Crila 1
) toka. Hanpspkerue. ConrpoTUBIIEHHE.
3axod Oma Jiyis yUacTKa LENH
IlocnenoBaresibHOE, MapaIIEILHOE, BuGmorexa [[OK
56. CMELIAHHOE COCAUHEHUE IPOBOJHUKOB. 1 https://m.cdsoo.ru/ff
Jla6oparopHas pabota «3ydeHne 0c 740
CMEIIAHHOT'O COEAMHEHHS PESUCTOPOB» T
PaboTa 1 MOIITHOCTE AIEKTPHUIECKOTO bubmorexa LIOK
57. roxa. 3axon Jhxoyns-Jlenna 1 https://m.edsoo.ru/ff
. 0c7838
58. 3akoH OMa Juist IOJIHOM (3aMKHYTOI) 1 Eggﬂ;j;fiaoi‘g};
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anexTpuyeckon nenu. Koporkoe
sampikanue. JlaboparopHas pabora
«3mepenne DJIC UCTOUHHUKA TOKA U €T0
BHYTPEHHETO COPOTHBIICHU)

0Oc7ael

DJIeXTpOHHAs IPOBOAUMOCTE TBEPIBIX
METAJLIOB. 3aBUCUMOCTD CONTPOTHBIICHHS

s METAJJIOB OT TEMAEPATYpPBI.
CBepxIpoOBOAMMOCTD
60 IIEKTPUUECKUN TOK B BaKyyME€.
) CROWCTBa 2JIEKTPOHHBIX ITYUKOB
[TonynpoOBOHVKH, MX COOCTBECHHAS U
61 IIPEMeCHAs IPOBOAUMOCT. CBOHCTBA P— EH&.I/I;IOTe;(a HO/II[(T
) n-niepexona. [lomynpoBOAHUKOBBIE Ups://m.eds00.M
Oc84ae
NpuOOpPHI
DNeKTpUYECKUH TOK B pacTBOpax #
2 pacImnaBax 31eKTPOIHTOB. 5“6{1/1;10%;3 Hr?lllﬁf
) DneKTpoJIUTHIEeCKas TUCCOLHALHSL. Otctgzsi)am'e 500
DJIEKTPOJIN3 —
DNEKTPUUECKAH TOK B razax. Eubs
63 CaMOCTOATENbHEIH 1 htI:cI I.I/I;IOTecIl(a Hrou/IEf
‘ HECAMOCTOATENBHEIH pasps. MonHus. DS:/IT1.80500.
0c84ae
IInasma
DnekTpudecke NpudbOophl U YCTPORCTBA U Bbubmuoreka LIOK
64. UX [paKTHYecKoe puMeHeHue. IIpapuna https://m.edsoo.ru/ff
TEXHUKH O€30MacHOCTH Oc86fc
OGoGmaImHH YPOK Bu6mmoreka ITOK
65. «ONEKTPOHHAMUKAY https://m.edsoo.ru/ff
P 0c88be
KouTpospHas paboTta 1o Teme
«OnexTpocraruka. [locTosHHbBII Brbmzorexa LHOK
66. N https://m.edsoo.ru/ff
anekTpudecKuid Tok. TOKM B pa3IAyHbIX 0c8asa

cpenax»

Pesepn (2 gaca)
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PesepBubiil ypok. Kontposbras pabota

bubanoreka LJOK

67. 1o TeMe "DJIeKTpoArHAMHKA" https://m.edsoo.ru/ff
0c8cS6

Pesepublit ypok. OG06IIAIOMHI YPOK [0 bubnuorexa IIOK

68. b P Haroti P https://m.edsoo.ru/ff

TemaM 10 kiacca

Oc8fbc
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Kanennapao — TeMaTH4ecKkoe IJ1aHupoBanue 11 kirace (dpusuxa)

No Aata usysienus DJIeKTpOHHBbIE
u/n Tema ypoka Koau4iecrBo TNomamnee nugppoBbIe
JacoB daxr Mnan 3a/1aHHe o0pa3oBaTe/ibHbIE
pecypcbl
Paznea 1. 3JIEKTPOJUHAMMKA (11 gacoB )
MaranTHoe noJie. JJeKTpoMarHuTHasg nHayKms ( 11 gacoB )
HOCTOSIHHEJIC MarHuThl ¥ UX Bu6morexa LOK
L B3auMO/JICHCTBHE. MaFHHTHOG noJe. 1 hitps://m.edsoo.ru/fF
BexTop MarHUTHOH WHIyKIHH. Jlvaun 00778
MarHuTHOHM MHAYKIIMHA -
MarsuTHOE 110JI€ IPOBOTHHUKA C TOKOM. bu6mmoreka IJOK
2. OmneiT Dpcrena. Bzaumoencreue 1 https://m.edsoo.ru/ff
MPOBOJHUKOB C TOKOM 0c98fe
bub6mmoreka IIOK
3| animond nom Kyt ¢ roko ! hips:/im edsoo rulf
0c98fe
JleiicTBiie MAarHUTHOTO ITOJIS Ha
npoBoaHUK ¢ TokoM. Crna Amnepa. bubmuorexa [JOK
4, Jlabopatopras pabota «HccnenoBanue 1 https://m.edsoo.ru/ff
JEHCTBHS TOCTOSIHHOTO MAarHUTa Ha 0c9ac0
PaMKy € TOKOM»
JlelicTBE MAarHUTHOT'O TIOJIS Ha butnuroreka LIOK
5. JBHKYIIYIOCS 3apsIKEHHYIO YaCTHILY. 1 https://m.edsoo.ru/ff
Cuna Jlopenna. Pabota cuiel JlopeHnIa 0c9df4
OnextpoMarsuTHas nHAyKuA. 1loTox
6 BEKTOpa MarHUTHOM mEAyKIuu. 3J(C 1
) UHAYKINY. 3aKOH 3JIEKTPOMarHuTHON
uHykun dapajnes
7 JlaGoparopras pabota «Hccnenopanue 1 Bbubmunorexa [{OK
) SIBJIEHMS DIEKTPOMArHUTHON MHIYKITHH » https://m.edsoo.ru/ff
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Ocal50
WVHyKTHBHOCTE. SIBIIeHHE 5
8. camouHyKiuH. 2J[C caMOMHEAYKIMH. 1 hggg/lj;f;;gg}ff
OHeprust MarHUTHOTO MOJISL KATYIIKH C 0c2600
TOKOM. DJIEKTPOMAarHUTHOE 10JIe -
TexHuueckue yCcTpoicTBa 1 UX
NPUMEHEHHE: TOCTOSIHHBIE MArHNTHI,
9. ANEKTPOMArHUTHI, 3JICKTPOABUIATEND, 1
YCKOPHUTEIHY JIEMEHTAPHBIX YacTHII,
HWHIYKIMOHHAS [1€Yb
., bubmuoTteka ITOK
10. gg:f;g?;:;ﬁﬁﬁ;f;ﬁﬁ;;ﬁﬁ;ioe roxe. 1 https://m.edsoo.ru/ff
Ocab82
KouTposarHas pabora mo reme bubmmorexa IIOK
11. «MarauTtHoe noJje. 31eKTpoMarHuTHas 1 https://m.edsoo.ru/ff
WHYKITUS» Ocads8
Paznen 2. KOJIEBAHUWSA Y1 BOJIHBI (24 gaca )
MexaHn4YecKHE H 3JIeKTPOMAarHuTHbIe KoJebanus (9 9acoB )
CBoOOHBIE MeXaHHYECKHE KOJIeOaHMsI.
I'apmonmnueckue xonebanus. Y paBHeHe Bubmorexa LIOK
12. P > 7P 1 hitps://m.edsoo.ru/ff
rapMOHUYECKUX KOoneOaHUH. 0caf0s
IIpeBpallieHue 3HEPTUHA _
JlaGoparopnas pabota «Hcciaenosanue
13. 3aBHCUMOCTH NIEPHOJIa MAJIBIX KoJIeOaHuil 1
I'py3a Ha HUTH OT AJTMHBI HUTH M MacChl
rpysa»
KonebarensHbiil koHTyp. CBOOOIHBIE
3JIEKTPOMArHUTHHIE KoJieOaHus B Bubnmotexa IIOK
14. HJICAUTEHOM KOJI€0aTeIbHOM KOHTYPE. 1 https://m.edsoo.ru/ff
AHaTOrus MeXAY MEXaHUYECKUMH U 0cb820
3JIEKTPOMAarHUTHBEIMH KolleOaHUsIMUI
dopmysa ToMcoHa. 3aKOH COXpAaHEHHU bubnunorexa [{OK
15. 1
SHEPTUH B MeaTBbHOM KOJIECOaTENHHOM https://m.edsoo.ru/ff
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KOHTYpE

0Ocb9c4

[IpezcTaBienue 0 3aTyXarOIIIX
KoJiIeOaHMSIX. BhIHYXICHHBIC

butnnoreka IHOK

16. MexaHmdeckue Konedanus. PesoHanc. 1 https://m.edsoo.ru/ff
BrIHYXI€HHBIE JJIEKTPOMAarHUTHBIE Ocbb86
konebaHus
[TepemeHHBI ToK. CHHYCOMAIBHBIN
nepeMeHHBIH TOK. MOIHOCTD bu6nuotexa [JOK
17. NEePEMEHHOTr0 TOKa. AMIUIMTYIHOE 1 1 https://m.edsoo.ru/ff
JIEHCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U Ocbd34
HaNpsHKEHUs
Tpancdopmarop. Ilpoussoactso,
18. nepenada u notpebieHne 3MeKTpHUIECKOH 1
SHEPIUH
YcTpoiCTBO U IPaKTHIECKOE
19. MPUMEHEHHE IEKTPHIECKOrO 3BOHKA, 1 Eggg}j&f{iﬁgﬁé
reHepaTopa MEPEMEHHOIO TOKA, IMHUH 0cc324
JJIeKTponepeaay -
3KOJIOTUYECKHUE PUCKHU NPU IIPON3BOJCTBE
20. anexkTposneprun. Kyiastypa 1
HCTIOJIE30BAHUS NEKTPOIHEPIUH B
TOBCEIHEBHOMN XU3HA
MexaHH4YecKHe H )JIeKTPOMATHUTHBIE BOJIHBI ( S 4acoB )
MexaHn4ecKue BOJIHBI, YCIOBUA
21. pacnpoctpanenus. [lepuoa. CkopocThb 1 Eggg}j{?}fgi)grou}ﬁf
pacmpoCTpaHEHUs M [UIMHA BOJHBEIL. Occasd
Tlonepeunsie 1 IPOJOJIBLHBIC BOJHEI ——
2. 3Byk. CKOpOCTB 3ByKa. ' pOMKOCTB 3ByKa. 1 Eggﬁ;fﬁggﬁf
BricoTta ToHa. TemOp 3ByKa 0cocO
CCCUC
OIEKTPOMAarHUTHBIE BOJIHBL, UX CBOMCTBA bubmorexa [{OK
23. 1 CKOpOCTB. [1Ikaa 371eKTpOMarHUTHBIX 1 https://m.edsoo.ru/ff
Occfel

BOJIH
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HpI/IHHI/IHbI PaaroCBA3Y U TEJIICBUJICHUS.

24.
PaspuTre cpencts cBs3u. Paguosokanus
Kontponpnas padora «Konebanus u bubmrorexa [IOK
25. BOJHELY https://m.edsoo.ru/ff
Occ618
Ontuka (10 kaace)
IpsamonuHeiinoe pacIpOCTPaHEHHE CBETa bubmorexa [JOK
26. B OJIHOpOJHOM cpenie. ToueuHblit https://m.edsoo.ru/ff
UCTOYHUK cBeTa. JIyd cBeta 0cd350
OtpaxxeHne cBeTa. 3aKOHBI OTPAXKECHHUS Bubnuorexa [TOK
27. crera. [TocTpoenue uzobpaxkenuit B https://m.edsoo.ru/ff
IIOCKOM 3€pKajie 0cd4e0
[Ipenomnenue ceta. IlonHoe bubnuotexa 1JOK
28. BHYTpEHHEE oTpaxkenue. Ilpenenpuslii https://m.edsoo.ru/ff
YIoJI OJJHOT'O BHYTPEHHETO OTPAXKEHUS 0cd7f6
29, Jlaboparopnas padota «M3MepeHne ngﬁ;ﬁf{iﬁgﬁ/}? .
NOKa3aTess MPEeJIOMIICHUS CTEKIIa»
Ocdé7a
JInnssl. [Toctpoenue n3o0pakeHnit B bu6smorexka LJOK
30. nuu3e. PopMyna TOHKOH JTHH3BL https://m.edsoo.ru/ff
Y BeJIMYCHUE JIMH3BI Ocddle
31 JlaGopaTopHas pabota «MccneqoBanue
) CBOMCTB M300paKeHN B IMH3AX»
Hucnepcus cBeta. Co)KHBIN COCTaB
32. 6exnoro cBeta. [Iper. JlaboparopHas
pabota «HabnroneHne TUCHEPCHH CBETaY
Wnrepdepernns crera. Judpakuus Bub:morexa IIOK
33. cBera, MudpaknvionHad peméTxa https://m.edsoo.ru/ff
: Oced22
Bubmmotexa [JOK
34, | Honepesmocts cactopix som. hitpsi/msdsoo.uty
p3all 0cf02e
35, OnTrueckne npuOOpH ¥ yCTPOUCTBA U

YCJIIOBHUSA UX 6€30macHOTO HNPAMCHCHUA
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Pazen 3. OCHOBBI CIEOUAJIbBHOHU TEOPUM OTHOCUTEJIbHOCTH (4 9aca)

OCHOBBI cIIeNHAJIbLHON TEOPHHA OTHOCHTEJILHOCTH ( 4 yaca )

I'paHuIBI IPUMEHUMOCTH KJIACCHYECKON

bubnunortexa LJOK

36. mexanuk#. locTynaTsl cnennanbHOM 1 https://m.edsoo.ru/ff
TEOPUH OTHOCUTENBHOCTH 0cf862
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. bubnrorexa LHOK

37. 3amenieHe BPEMEHHU U COKpaLiCHUE 1 https://m.edsoo.ru/ff
JUTUHBI Ocfa4?2
OHeprus ¥ UMILYJIbC PEIATUBUCTCKON bubmoteka LJOK

38. yacTUIlbl. CBSI3b MacChl ¢ SHEPTUACH U 1 https://m.edsoo.ru/ff
HUMITyICOM. DHEPrus MOKos 0Ocfc68

39, KOHIponLHaf[ pabota «Onruka. OCHOBBI 1 Egg?;;fiigﬁ}gf
CHENUANBHON TEOPUU OTHOCUTEHHOCTH Y 0cf610

Paznen 4. KBAHTOBASA ®U3UKA (15 gacos)
JJIeMEeHTbl KBAHTOBOM ONTHKH ( 6 9acoB )

40. ®oronnl. Dopmyna IInanka. JHeprus u L ngi;gfiigg}ﬁf
UMITYJIbC (hOoTOHA Ocfel6
OTKpBITHE U UCCEIOBAHUE EuGmorexa LIOK

41. 1 https://m.edsoo.ru/ff
¢doroaddexra. Oneiter A. I'. CTonerosa Ocffod
3axoHbI poToadexTa. YpaBHEHHE bubnmorexa [JOK

42, Oitmreiina i Gorosddexra. «KpacHas 1 https://m.edsoo.ru/ff
rpanunay gorodrpdexra 0d015¢

bubmaoreka ITOK

43, | Janenne caera. Omuani TL H. Jlebegena. |- hitpsi/fm.edsoo.ul

JeiCTBUE CBETA 0d0426
TexHuyeckue yCTpOUCTBA U
44 MpaKTUYeCKOe IPUMEHEHHE: {
) doroaniemenT, GOTOAATUHK, COTHEYHASA
6aTapes, CBETOIHO
45 Pemenne 3a1a4 1o teMe « 3JIeMEHTHI 1 Bubmmorexa 1{TOK
) KBaHTOBOM OIITHKII) https://m.edsoo.ru/ff
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| | 040302
Ctpoenune atoma( 4 yaca )
Mouens atoma ToMcoHa. OnBITEH bu6mmoteka 1JOK
46. Pesepdopra no paccesHUIO 0-4acCTHUL. https://m.edsoo.ru/ff
IInanerapHas MOJIeNb aTOMa 0d091a
bubnmorexa LIOK
47. Ilocrynate! bopa https://m.edsoo.ru/ff
0dOafa
W3nydeHue u norjaomesre GOTOHOB MIpU bubnuoreka [JOK
48. nepexoie aToMa ¢ OJJHOr0 YPOBHS https://m.edsoo.ru/ff
SHEPIruy Ha JpYrou. BUIbBI CIEKTPOB 0dOafa
BostHOBBIE CBOMCTBa YacThll. BoiHbl ne
49, bpoitis. KopnyckyispHO-BOITHOBOMI ng:;;fiigrou/lﬁf
nyanu3M. CIIOHTaHHOE U BBIHY)KJIEHHOE 0d0ca8
U3IydeHUe
AToMHoe 9apo (S 4acos )
OTxphITHE paAMOaKTUBHOCTH. OIIBITHI bubmuoreka LHOK
50. Pesepdopna mo onpeneneHuro cocrasa https://m.edsoo.ru/ff
PaTMOaKTUBHOIO U3ITyYEHHUS 0d0fd2
Coiictpa anbda-, bera-, ramMmma-
51. U3ny4YeHus. BimsgHue paluOakTUBHOCTH
Ha JKMBBIE OPraHU3Mbl
OTKpeITHE OPOTOHA U HERTPOHA.
52 W3zotonsl. Anf,(?a-pacnan. DIEeKTPOHHBII Eggggﬁfgg)gﬁ}é
Y IIO3UTPOHHEIN OeTa-pacnaz. 'amma- 0d1162
H3IIy4YCHHE -
OHeprust CBSI3Y HyKJIOHOB B SIpE.
SnepHble peakniuy. SIIepHBIA peakTop. bubnmorexa [JOK
53. ITpobeMsbl, IEPCIIEKTUBEL, https://m.edsoo.ru/ff
3KOJIOTHYECKUE aCIIeKTHI AACPHON 0d1356
JHEPreTHKU
54 OnemMeHTapHEBIE YacTUIBI. OTKpHITHE bubmmnorexa [TOK
’ no3uTpoHa. MeTosbl HaOIMIOAEHUS 1 https://m.edsoo.ru/ff
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perucTpanyy NeMEeHTapHbIX YaCTHII.
Kpyrmerit ctonn «PysiaMeHTaibHbie
B3auMojelcTBUA. EquHcTBO uzndeckoi
KapTHHBI MUpa»

0d0e38

Pazpen 5. 3JE

MEHTbBI ACTPOHOMUHU U ACTPOPU3HUKHU (7 9acoB )

90

€MEHTbI aCTPOHOMMH U acTpodu3uku ( 7 yacos )

55.

Bun 3Bé3aH0r0 Heba. Co3Be3aus, ApKHe
3BE3/IBI, TUIAHETHI, HX BUAMMOE ABHXKEHHE.
ConHeyHas cucTeMa

56.

Comnuite. ConHevnass akTUBHOCTb.
Hctounmk sHeprun CoyHna u 3BE3]

57.

3B&3bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI ITIABHOM ITOCHENOBATEILHOCTH.
BHyTpeHHee cTpoeHHE 3BE3.
CoBpeMeHHBIE MPEACTABICHUS O
MPOUCXOXKIEHNH U 3Bosonuy ColHna u
3BE3]

58.

Mieunbriii [lyTs — Haima ["ajakTHKa.
[Tonoxenue u aBuxeHue ColHLEa B
lanaktuike. I'aaktuku. Y€pHbIe ABIPHI B
S/Ipax rajlakTUK

59.

Bcenennas. Pazberanue ranakTuk.
Teopust bonpmoro B3pbIBa. PenrkroBoe
u3ydenue. MerarajiakTuka

60.

Hepemenasie npobieMbl aCTPOHOMUH

1

61.

KonTponbHas pabora «371€EMEHTH
ACTPOHOMHMH U acCTPOPHU3UKH »

1

Pasea 6. OGOBIIAFOIIEE IOBTOPEHUE (4 yaca )

O6o00maromee nopropenne ( 4 4aca )

62.

O6o06maromuit ypok. Pois pusnku u
aCTPOHOMHH B D9KOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COINAIBLHOMN 1
THYEcKoi chepax NesTeILHOCTH




YCIIOBCKa

63.

0O606marouit ypok. Posb u Mecto
GHU3UKA W aCTPOHOMHH B COBPEMEHHOI
Hay4HOU KapTHHE MHpa

64.

O6o6maromuit ypok. Poss ¢przuueckont
TEOPUH B (POPMHPOBAHUM NIPEICTABICHUH
0 (hu3MIeCKOl KapTHHE MHUpa

6S.

O6o6maromuit ypok. MecTto Qpuznyeckoi
KapTHHBI MUpPa B 00IIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NpeACTABICHUN O IpUpoe

Pe3eps ( 3 yaca)

66.

PesepBHBII ypok. MarHuTHOE NOJIE.
DeKTpoMarHuTHas WHIyKIUs

67.

Pesepeuerii ypok. Ontuxa. OCHOBBI
CIIENUANILHOM TEOPHUH OTHOCHUTEIBHOCTH

68.

Pe3sepuslit ypok. KBanToBas ¢pusuka.
DJIeMEHTBI aCTPOHOMUHM U aCTPOQH3UKU

bubnuorexa [TOK
https://m.edsoo.ru/ff
0d1784
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