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Pabouass mnporpamMma pas3paboTaHa C y4yeToM MOJYJ/sg «YpouHas
NesiTe/TbHOCTh», OnrMcaHHoOro B Paboueii iporpamme Bocriutanus MAOY COLI Ne
27, v ipefiriosiaraeT ciaeAyoliee:

— MaKCHUMa/IbHOE  WCIIOJIb30BaHWE  BOCTIMTATENIbHBIX  BO3MOKHOCTEM
cofiepKaHUsI yueOHbIX TpegMeTOB [yl (OpMHpOBaHUS Y  OOydarolmxcs
POCCHMCKUX TPAJAUI[MOHHBIX [JYXOBHO-HPAaBCTBEHHbIX U  COIIMOKYJIbTYPHBIX
[[eHHOCTel, POCCUNMCKOTO MCTOPUYECKOTO CO3HAHUS Ha OCHOBE HCTOPUYECKOTO
MPOCBellleHus]; TMOoAOOp COOTBETCTBYIOLLETO COJepXKaHHsl YPOKOB, 3aJjaHUi,
BCTIOMOTaTe/IbHbIX MaTePHUAsIOB, MPOOJIEMHBIX CUTYAIUi /1S 00CYK/1eHUIA;
- BK/IIOUEHME yuuTe/lsMU B paboure MporpaMMbl MO yueOHBIM TpeZiMeTam,
KypcaM, MOJYJ/sSIM 1[eJIeBbIX OPHUEHTHPOB Pe3y/IbTaTOB BOCIMTAHUSI, UX YYET B
OTIpe/Ie/IEHUH BOCTTMUTATEe/IbHBIX 3a/iau YPOKOB, 3aHSTHH;
— BK/IIOUEHWE YUUTEeIsIMA B pabourie MpOrpaMMbl  yueOHBIX TIPEJMETOB,
KypCOB, MOJY/Jel TeMaTHKd B COOTBETCTBMM C KaJIeHJApPHbIM IUIAHOM
BOCITUTaTeIbHOU PabOoThI;
- BbIOOD METO/I0B, METOZMK, TEXHOJIOTWMH, OKAa3bIBAIOIIUX BOCIUTATETBHOE
BO3/IefiCTBHE Ha JINYHOCTh B COOTBETCTBUU C BOCIIUTATETbHBIM U/IEAJIOM, I1eJTbI0 U
3a/lauaMd  BOCIIATAHMS, IIeJIeBbIMA OpPHUEHTHPAaMHM Ppe3y/bTaTOB BOCIHUTAHUS;
peanu3alyio MPUOPUTETA BOCTIUTAHUS B YUeOHOM /1esITe/TbHOCTH;
— TIpUBJ/ieUeHHe BHUMaHUs OOydarommMxcsi K  1LIEHHOCTHOMY — acCITeKTy
M3yuaeMbIX Ha YpOKax TMpeJMEeTOB, SIBJIeHUd W COOBbITUN, WHUI[UMPOBAHUE
00CY)X/IeHUH, BBbICKAa3bIBAHUM CBOEr0 MHEHUS, BbIDAOOTKH CBOEro JTMYHOCTHOTO
OTHOIIIEHUsT K U3yYaeMbIM COOBITUSIM, SIBJIEHUSIM, JIUI[AM;
- MIpYMEeHeHHe MHTePAaKTUBHBIX (popM yueOHOM pabOThl - MHTE/IIEKTYalbHbIX,
CTUMYJIMPYIOIIMX T03HABATe/IbHYI0 MOTHMBALIMIO, UTPOBBIX METOMMK, AMCKYCCHH,
JAIOIUX BO3MOXXHOCTb TPUOOPECTH OMBIT BeZIeHUS] KOHCTPYKTUBHOTO [UAJIOra;
TPYIINOBOI pabOThI, KOTOPasi YUYUT CTPOMTh OTHOILIEHHUS U [IeMCTBOBATh B KOMaH/Ie,
CIMOCOOCTBYET pa3BUTHIO KPUTHUECKOTO MBIILIJIEHHST;
— noOyxaeHre oO0yuaroluxcss Cco0/Ir0jaTh HOPMbI TTOBEJIeHHs, TTpaBH/IA
0OIIIeHUs] CO CBePCTHUKAMU U MeJarOrnyeCKUMU PaOOTHUKaMH, COOTBETCTBYHOIIIVE
yKnagy o0iieoOpa3oBaTelbHOM OpraHMW3alid, YCTaHOBJEHHE W TOAJEPXKKY
nobposkenarenbHOM aTMOCdeph;
— OpraHu3al[Mil0 HACTAaBHUUECTBA MOTHMBHUPOBAHHBIX W  3PY/JUPOBAHHbBIX
00yyaroIUxCst HaJl HeYyCreBaroIMMU OTHOK/IAaCCHUKAMHU, B TOM YHCJ/Ie C 0COObIMU
oOpa3oBaTe/lbHBIMA ~ MTOTPEOHOCTSIMM,  JaroIiero  oOydJaroluMCsl  COI[A/IbHO
3HAUMMBIH OMBIT COTPYJHUUECTBA U B3aMHOM TIOMOIIH;
— WHULIMUPOBaHWE U  TIOJJEP)KKY  WCCIe[0BaTe/NbCKONW  AeATeIbHOCTH
00yyYaroIuxcsl, TVIaHUPOBaHKE U BBITTO/THEHUE WH/IVUBUY a/TbHBIX U
TPYIIIOBBIX TPOEKTOB BOCTIMUTATETbHOM HAIPaB/IeHHOCTH.

[Tpy TIaHUPOBAHUM COZIEPXKAHMS YPOKA YUHUTE/b YUUTHIBAET (heiepabHbIN
KaJleH/IapHBIN TUIaH BOCIUTATe/TbHOW PabOTHI.



COAEPXAHUE YYEBHOI'O ITPEAMETA
10 K/TACC

Paszjen 1. ®usvka 1 MeTO/AbI HAY4YHOI'0 I103HAHUA

du3nka — Hayka O mnpupoze. HayuHble MeTOAbI TO3HAHUSI OKPY>KarOLero
Mupa. Posb 3KcriepuMeHTa YW TeOpUM B MpPOLIeCCe TO3HaHWS TPUPO/BbIL.
OKCrepuMeHT B (hH3HKe.

MogenvpoBanue (U3MYECKUX sIBJIeHMA U mpoleccoB. HayuHble rurnoTessbl.
dusrueckre 3aKOHbI U TeopuM. ['paHULbI NPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Ponb 1 mecto ¢usvku B (GOPMHUPOBAHWM COBPEMEHHOM HayUHOW KapTUHBI
MHPa, B MPAKTUYECKOU [|eATeIbHOCTH JIFOE.

/lemMoHCTparrn

AnHanoroBble ¥ I[MGPOBbIE W3MepUTEeNbHbIE TPHOOPHI, KOMITbIOTEPHbBIE
JaTUMKH.

Pa3pen 2. MexaHuKa

Tema 1. Kunemamuka

Mexannueckoe ABKeHUe. OTHOCUTE/BHOCTb MEXaHWYeCKOrO [BMIKEHUS.
Cucrema otcuéra. Tpaekropus.

[TepemelieHre, CKOpPOCThb (CpefHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U
YCKOpeHHWe MaTepraJbHOM TOUKM, MX MPOEKIUM Ha OCHM CUCTeMbl KOOp/JHWHAT.
CrioxkeHue repeMelleHU U CII0’KeHUe CKOPOCTeu.

PaBHOMepHOe W paBHOYCKOPEHHOe TIpsIMOJIMHeWHOe nABWXeHue. ['paduku
3aBUCHMOCTH KOODJWHAT, CKOPDOCTH, YCKODEeHMs, IyTU U I[epeMelleHus
MaTepyaJbHOW TOUKUA OT BPEMEHH.

CBobopiHOe TiazieHre. Y CKopeHue CBOOOIHOTO TafieHusl.

KpuBonuHeiiHoe  fBwkKeHue. [IBW)KeHHWe MaTepyuaJbHOM TOUKU 1O
OKDPY’>KHOCTH C MIOCTOSIHHOM TI0 MOZYJTF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas
ckopocTs. [Teprog v yactorta obpateHusi. LleHTpocTpemMuTelbHOE YCKOPEHHUE.

TexHWueckue yCTPOMCTBA W TMPAKTAUECKOe TpUMeEHeHue: CIUJ0MeTp,
JIBIDKEHUE CHapsi[|OB, 1ieMHble U peMEHHbIe Tepejaun.

ZleMoHCTpanuu

Mopenb cucTteMbl OTCYETA, WITHOCTPALMS KUHEMAaTUUECKHUX XapaKTEePUCTUK
JBIDKEHUS.

[Tpeobpa3oBaHye ABWKEHHH C UCITOTb30BaHUEM TMPOCTHIX MeXaHH3MOB.

[TageHue Tes B BO3AyXe U B pa3pe’KeHHOM TIIPOCTPaHCTBe.

HabsrofieHrie [ABWKeHHsI Tesa, OpPOIIEHHOTO TIO[, YIJIOM K TOPH30HTY U
TOPU30HTAIBHO.

i3mMepeHue yCKOpeHUsi CBOOOHOTO TafieHusl.

HarpaBieHue CKOpOCTH NIPU ABMXKEHUU 110 OKPY>KHOCTH.

YyeHuueckrHi IKCrIepHMEHT, /1a00paTopHbIe paboThI



V3yueHre HepaBHOMEDHOTO [IBW)KEHHUS C LieJIbl0 OrpefiesieHdss MIHOBEHHOU
CKOPOCTH.

VccnepnoBaHWe COOTHOLLEHUSI MeXKAy MyTSMU, TPOUJEHHBIMU TeioM 3a
1oc/eioBaTe/lbHble paBHble IIPOMEXYTKW BpeMeHU I[IpU PaBHOYCKOPEHHOM
[BIKEHMH C HaYa/IbHOM CKOPOCTBIO, PABHOW HYJIHO.

N3yueHne IBMKeHUS LIapHKa B BI3KOW >KUIKOCTH.

W3yueHue qBMOKeHUS Tesla, OpOILIeHHOTO TOPH30HTAIBHO.

Tema 2. Junamuka

[MpyHumn  oTHocuTenbHOCTHM  ['anmunes. IlepBbili  3akoH  HblOTOHa.
WHepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuniun cyneprno3suiuu cuji. Bropoi 3akoH HbroToHa
JJ1s1 MaTepuaJbHOM TOUKU. TpeTuii 3akoH Hbl0TOHA /1711 MaTepraibHbIX TOU€K.

3aKkOH BceMupHOro TtaroteHus. Cuma Tskectd. [lepBas Kocmuueckast
CKOPOCTb.

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

Tpenue. Bugpl TpeHus (TOKOs1, CKOTbXeHUs1, KaueHus1). Cuna tpeHust. Cyxoe
TpeHue. Cua TpeHusl CKOIbXKeHUsI U cuiia TpeHus nokos. KoshdumeHT TpeHust.
Cuiia cOnpoTUBJ/IeHHS TIPU JBUKEHUY Tejla B KUAKOCTU WUJIU rase.

[MocTymaTenbHOe U BpalljaTe/bHOe JBIKeHre abCOTFOTHO TBEPJOTO Tea.

MoMeHT Cu/ibl OTHOCWMTE/IbHO OCHU BpallleHus. Ilnedyo cumbl. YcmoBus
paBHOBeCHs TBEPOro TeJia.

TexHUuyeCcKre yCTPOUCTBA M TpaKTHYeCKOe TMpUMEHEeHHe: TOALIUITHUKH,
JBIDKEHHE UCKYCCTBEHHBIX CITYyTHUKOB.

/lemMoHCTparuu

SABneHue viHepLUK.

CpaBHeHVe MacC B3aUMOJEUCTBYOIIUX TeJl.

Bropoii 3akoH HeroToHa.

W3mepenue cuil.

Crio)keHue CuJl.

3aBUCUMMOCTb CHUJIbI YIIPYTOCTH OT Ae(OpMaLvH.

HesecomocTs. Bec Tena rnpu yCKOpeHHOM TO4bEMe U MaJeHUH.

CpaBHeHMe CWJI TPeHUS TIOKOSI, KaUeHUs U CKOJIb)KeHUSI.

Y coBYs paBHOBeCHs TBEPAOTo Tesa. Buabl paBHOBeCHS.

YyeHHYeCKHH IKCIIEDHMEHT, /1a00paTOPHBIe PaOOThI

W3yuenue aBr>KeHus1 OpycKa 1o HaKJIOHHOM T/IOCKOCTH.

WccnenoBanue 3aBUCMMOCTU CUJI YIIPYTOCTH, BO3HUKAKOLUX B IPYXKUHE U
pe3uHOBOM 00pa3tie, OT ux AedopMariiu.

VccnepmoBaHue yCa0BMM paBHOBECHSI TBEPAOrO Tejla, UMeEIOLIero O0cCh
Bpall|eHus].

Tema 3. 3aKOHbI COXpaAHeHUs1 8 MEXAHUKe

NmMnysibc MaTepuasibHOW TOYKW (Tena), CHUCTeMbl MaTepUa/ibHbIX TOuekK.
MMnysibC CcUibl U W3MEHeHHe UMITy/bCa Tesa. 3aKOH COXPaHeHUs MMITYJIbCa.
PeakTuBHOE JBU)KeHMeE.



PaboTta cusibl. MOIITHOCTb CHJIBI.

KuHeTnueckasi SHeprusi MarepuanbHOM Toukd. Teopema 00 u3MeHeHUU
KUHETUYECKOU SHEepPruHu.

[ToTeHuanbHas SHeprus. [ToTeHumanbHas SHeprus yIIpyro
neopMUpOBaHHOW  TIpY>KUHBL.  [loTeHIMa/nbHasi  SHepruss Tefna  BO/M3U
TIOBEPXHOCTU 3eMJIU.

[ToreHManbHBle YW HeMOTeHLWanbHble  cwibl.  CBs3b  pabOTHI
HernoTeHLalAbHbIX CUJI C W3MEHEeHWeM MeXaHWYeCKOW SHEepPruM CUCTEeMbl TeJl.
3aKOH COXpaHeHUs] MeXaHUUeCKOW SHePrHyHu.

Yrpyrve v Heynpyrue CTOJIKHOBEHUS.

TexHUUecKue yCTPOMCTBA M MpaKTUUeCKOe MPUMEHEeHHWe: BOJOMET, KOIép,
TMIPY>KWHHBIN MTUCTOJIET, IBU)KEHUE paKeT.

ZleMoHCTpauu

3aKOH COXpaHeHUs1 UMITyJIbCa.

PeakTrBHOe /IBIKeHue.

[Tepexop roTeHI[Ma/ILHOW YHEPTUM B KWHETUUYECKYI0 U 00paTHO.

YyeHuyeckui IKCIIepHMEHT, J1a00paTopHbie paboThI

M3yueHne abCOMIOTHO HEYIPYroro yjapa C TMOMOIIBI0 ABYX OAWHAKOBBIX
HUTSHBIX MassiTHUKOB.

WccnenoBanue cBsi3d paboThl CU/IBI C M3MEHEHHEM MeXaHWUeCKOW dHepruu
TeJla Ha TpUMepe PacTsIKeHUs] Pe3MHOBOIO JKI'yTa.

Pa3pen 3. MosiekyisipHas pu3uKa U TepMOAMHAMHUKA

Tema 1. OcHO8bI MO/1EKY/IIPHO-KUHeMu4ecKoli meopuu

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJ/IIPHO-KUHETUYECKOW TEOPUM Y UX OMBITHOE
obocHoBanue. bpoyHoBckoe gBwkeHue. [duddysusa. XapakTep ABWKEHUS WU
B3aMMOJE€MCTBUSI 4YaCTUL] BellecTBa. Mozend CTPOeHUsl Ta30B, XUAKOCTEU U
TBEDP/IBIX TeJl U 00bSICHEHWE CBOMCTB Bell[eCTBa Ha OCHOBe 3THUX Mogesieil. Macca u
pa3Mmepsl MoseKyJ1. KonmuecTBo BeljectBa. [locTtosHHas ABorazpo.

TeryioBoe paBHOBecue. Temrieparypa U eé usMmepeHue. llIkana Temriepatyp
Lenbcus.

Mopens  upeasbHoro ras3a. (OCHOBHOe ypaBHeHHWe  MOJIEKYJ/ISIDHO-
KAHETUUECKOW TeOpUM HZeasbHOro ra3a. AOcCosioTHasi TeMmriepatypa Kak Mmepa
cpefHed KHWHETUYECKOM SHepPrud TeIuIOBOro J[BWXXKeHHWs uactul rasa. lllkana
temnepaTyp KenbBuHa. ['a30Bble 3akOHBI. YpaBHeHUe MeHaeneeBa—KnamnenpoHa.
3akoH [lasbToHa. V30mpoLeccsl B UeasbHOM rase C MOCTOSHHBIM KOJIMYeCTBOM
BewecTBa. ['paduueckoe mipejcTaBieHHe H30MPOLIECCOB: M30TepMa, M30X0pa,
n3o0apa.

TexHUUeckue yCTPOWMCTBA M IIpakTUYeCKOe TpYMeHeHHe: TepMOMeTp,
bapomeTp.

/JleMoHCTpanuu

OnbIThl, AOKasbIBalollMe [JUCKPETHOE CTPOeHHe BellecTBa, (ororpaduu
MOJIEKYJT OpraHUYeCKHUX COeJMHEeHHUH.

OnbIThI TI0 AU PY3UUN XKUAKOCTEN U Fa30B.



Moienb OpPOYHOBCKOTO JIBHKEHMUS.

Mogens ornbita IllTepHa.

OnbITHI, JlOKa3bIBaroIIue CylLleCTBOBaHUE Me>XMOJIEKYJISIPHOTO
B3aMMO/IeMCTBUSI.

Mogesb, WUTIOCTPUPYIOLAasi NPUPOAY AaB/IeHUs ra3a Ha CTeHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIME ypaBHEHME COCTOSIHAS WJlealbHOrO Trasa,
M30IPOLIeCCHI.

YUeHHYeCKHH IKCITePHMEHT, J1a00paToOPHbIE pabOThI

OrnpesiesieHVe MaccChl BO3ZyXa B KJ/IaCCHOM KOMHaTe Ha OCHOBE H3MepeHU
00BbEMa KOMHATHI, ZIaB/IeHUsI ¥ TeMriepaTyphl BO3/[yXa B Hel.

WccnenoBanne 3aBUCMMOCTUA MeXKAY MapameTpaMy COCTOSIHUS Pa3peXKeHHOI 0
rasa.

Tema 2. OcHo8bl MmepMOOUHAMUKU

TepmogyHaMuueckass cucTeMa. BHyTpeHHsIS SHeprusi TepMOJMHaMHAUYeCKOU
cUCTeMbI U CrIoco0bl eé u3MeHeHus1. KomuecTBo TerioThl U paboTa. BHyTpeHHSIs
SHEprusi  OJHOAaTOMHOIO  WJeaJbHOrO  rasa. Buiel  Teruionepejavu:
TeIJIONPOBOJHOCTb, KOHBEKLIUS, U3J/lyueHre. Y ie/ibHas TeIJIOEMKOCTh Bell[eCTBa.
KonmyecTBO TenoTsl Npy Tervionepegaye.

[Mousatne 06 aguabaTHOM mpoiiecce. [lepBbili 3aKOH TePMOAWHAMHKHU.
[IpyMeHeHVe TepBOro 3aKOHa TEPMOJVMHAaMHUKM K u3omnpoueccaMm. ['paduueckas
WHTepIipeTalys paboTkl rasa.

BTopoii 3akoH TepMoiiHaMUKA. HeoOpaTMOCTh Mpo1ieccoB B IPUPO/IE.

TeryioBble  MalMHbL.  [IpUHLWNBI ~ JEUCTBUS  TEIUVIOBBIX  MalllMH.
[Tpeobpa3oBaHrsi 3HEPrMM B TeIJIOBbIX MallMHaX. Ko3dduimeHT Tose3HOro
JencTBUs TeryioBoM MaimuHbl. Lukn KapHo M ero ko3¢ uLMeHT M0/e3HOro
AerCTBUs. DKOJIOTUYeCKre TIP06/ieMbl TeTIJI09HEPTeTUKH.

TexHUueckue yCTPOMCTBA W TPAKTUYECKOEe TMpHMEHEHWe: [JBUraTeslb
BHYTPEHHEero CropaHusi, ObITOBOM X0OJIOJUILHUK, KOHJUIIMOHE.

/lemMoHCTparmn

Vi3MeHeHWe BHyTpeHHel SHeprud Tejia TIPU COBEpIIeHWH pabOThI: BbUIET
npobku u3 OyTHUIKM TOA [eHCTBUEM CXKAaTOTO BO3/yXa, HarpeBaHue 3¢upa B
JIaTyHHOU TPyOKe MyTéM TpeHusi (BU/[€0/[eMOHCTPAL[Hs).

V3meHeHWe BHyTpeHHEeW SHepruu (TeMriepaTyphbl) Tejla Mpy Terionepejaye.

OnbIT 10 anuWabaTHOMY pacIIMpeHHI0 Bo3Ayxa (OMBIT C BO3ZAYIIHBIM
OTHUBOM).

Mogenu napoBoii TypOWHbI, ABUraTesisi BHYTPEHHETO CropaHUsi, peaKTUBHOTO
JBATATeIS.

YyeHHYeCKHH IKCIIEDHMEHT, /1a00paTOPHbIe PaOOThI

V3mepeHne yieIbHOM TEIIJIOEMKOCTH.

Tema 3. Aecpecamnble cocmosiHusi geuwjecmed. Pazoeble nepexoobl

[Tapoobpa3oBanue 1 KoHAeHcalus. VicriapeHre u KureHre. AOCOMIOTHas U
OTHOCUTE/bHasl BJI&YKHOCTh BO34yXa. HacklleHHbIM Map. YpenbHas TemuioTa
rapooOpa3oBaHusi. 3aBUCHMOCTh TeMITePaTypPhbl KUITEHUS OT [IaB/IeHUSl.



TBépgoe Teno. Kpucranivueckue u amop(Hble Tesia. AHU30TPOIUSI CBOMCTB
Kpucta/ioB. JKugkue kKpuctauibl. CoBpeMeHHble MaTepuasibl. [lnaBiieHue u
KpUCTasyiu3alusi. Y fiesibHasi TeruioTa riaBieHus. Cybmmmariysi.

YpaBHeHUe TeryI0Boro OasnaHca.

TexHUuyeCckue yCTPOMCTBA W MPAKTAUECKOe TpPHMeHeHue: TUTPOMEeTp U
TICUXPOMETP, KaJIOpUMETP, TeXHOJIOTUM T0JIyYeHHs] COBPeMEeHHbIX MaTepuasioB, B
TOM UKCJ/Ie HAHOMAaTepuasaoB, U HAHOTEeXHOJIOTUH.

ZleMoHCTparuu

CBolCTBa HACBILEHHBIX MapOB.

KurneHuve rpuy nnoHWKeHHOM [laBJIeHUM.

Crioco6b1 M3MepeHUsi BIa)KHOCTH.

Habiro/ieHre HarpeBaHUs U T/IaB/IeHMsI KDUCTa/I/TMUeCKOro BellecTBa.

[eMoHCTpaLus KpUCTasoB.

YyeHuyeckui IKCIIepHMEHT, /1a00paTopHbie paboThI

V3mepeHrie OTHOCUTE/IbHOM BIaXKHOCTH BO3JyXa.

Pa3zpen 4. JeKTpojuHaMHKa

Tema 1. daekmpocmamuka

OnekTpu3auus Tea. OJIeKTpUUeCKWd 3apsf. [Ba Buja 3/1eKTPUYECKUX
3apsi0B. [IpOBOAHMKM, AW3/IEKTPUKU U TIOJIYIIPOBOJHUKUA. 3aKOH COXpaHeHUs
3JIeKTPUYECKOro 3apsija.

B3anmogerictBue 3apsgoB. 3akoH KysioHa. ToueuHbIM 371eKTPUYECKUM 3apsif,.
OJlekTpyuueckoe mnosie. Hanpsyk@HHOCTb — 3/IeKTpAUecKoro 1oJsig.  [IpuHiun
CyNepro3vLA 37eKTPUYeCKUX Tosier. JIMHUM HarnpsyKeHHOCTU 3J1eKTPUYeCKOro
TIOJIS1.

Pabora cun  snekrpoctathyeckoro  mons.  [loteHuwman.  PasHocThb
noteHUanoB. [IpOBOAHVMKM W [U3MEKTPUKU B  37EKTPOCTaTUYECKOM TMOJIe.
dusneKkTpruecKkasi IpOHULIAEMOCTb.

OneKTpoéMKOCTb. KoHzeHcaTop. D/1eKTPOEMKOCTh IJIOCKOr0 KOHJIeHCaTopa.
OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

TexHUueckue YCTPOMCTBA M MPAKTAUECKOe TMpUMeHeHHe: 3JIeKTPOCKOI,
3JIEKTPOMETpP, JIeKTPOCTaThUecKasl 3alluTa, 3a3em/ieHue 3J/IeKTPONprUOOpOB,
KOH/IeHCaTop, KOMUPOBa/IbHBIN arrapaT, CTPYHHbIN TIPUHTEP.

ZleMoHCTpanuu

Y CTpOWCTBO Y MPUHLIMIT IeUCTBUS 3/IeKTPOMeETpa.

B3anmogelicTBre Ha3/1eKTPU30BaHHBIX TeJl.

DJIeKTpUYeCKoe T10Jie 3apsiyKeHHbIX TeJl.

[IpOBOAHUKU B 3/1€KTPOCTATUUECKOM I10JIE.

DJIeKTpoCTaThuecKasi 3alliuTa.

[W3/1eKTPUKY B 3/IEKTPOCTaTUYECKOM I10J1€.

3aBUCHMOCTb  3JIBKTPDOEMKOCTH IIJIOCKOTO KOHJeHcaTopa OT IUIOLiaju
TJIaCTHH, PaCCTOSTHUSI MEXXAY HUMU U IN3JIEKTPUUYECKOW TTPOHUI[aeMOCTH.

OHeprus 3apsuyKeHHOr0 KOHleHcaTopa.

YUeHHYeCKHH IKCIIEDHMEHT, /1a00paTOPHBIE PAOOTHI



V3mepeHue 3/1eKTPOEMKOCTH KOH/IeHCaTopa.

Tema 2. IlocmosiHHbIli 31eKmpuyecKuili mok. Toku 8 paznuuHbIX cpedax

ONeKTpUUEeCKUA TOK. YC/IOBUS CYL[eCTBOBAHUSI 3/€KTPUUECKOr0 TOKa.
Nctounvku Toka. Cuia Toka. [ToCcTOSSHHBIN TOK.

Hanpsikenue. 3akoH OMa /11 yyaCTKa Liely.

DJIeKTpUUYeCcKoe COMNpPOTUBJIEHUE. Yle/lbHOe COMNPOTUB/IEHUE BeleCTBa.
[TocnenoBaTesibHOe, Mapasvie/ibHOE, CMelllaHHOe COeJUHeHre MPOBOJAHUKOB.

Pabora snekTpuueckoro ToOKa. 3akoH Jkoysns—J/leHrja. MOIIHOCTb
3JIEKTPUYECKOr0 TOKaA.

ONeKTPOABWXKYLLasl CU/ia U BHYTPeHHee COMPOTHUB/IEHMEe WCTOYHMKA TOKa.
3akoH Oma /17151 TTO/THOM (3aMKHYTOM) 3/1eKTpUuecKoit 1jeni. KopoTkoe 3aMbIKaHUe.

ONeKTPOHHAs  TIPOBOJWMOCTb  TBEpPABIX  MeETa/uiOB.  3aBUCUMOCTb
CONPOTHUBI/IEHUSI META/IJIOB OT TemriepaTypbl. CBepXIPOBOJUMOCTb.

DeKTpUUeCcKri TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[Tos1yripOBOHUKH. CobcTBeHHas v Tp¥MecCHast TPOBOJIUMOCTb
T0JTyTIPOBOTHUKOB. CBOMCTBa p—Nn-Tiepexo/ia. I1o/yTpoBoJHUKOBBIE TIPUOOPHI.

ONeKTpUUeCKMd TOK B  pacTBOpax U  paciylaBaX  3JIeKTPOJIUTOB.
DJIeKTPO/IUTUYEeCKast JUCCOLUaLUA. DJIeKTPOJIU3.

OneKTpuueckud TOK B ras3ax. CaMOCTOSITe/TbHbIM W HEeCaMOCTOSITe/IbHbIU
paspsaa. Mosnus. [1na3ma.

TexHUueckue yCTPOMCTBA M TMPAKTUUYECKOe TIPUMEHeHHWe: amrepMmeTtp,
BOJIbLTMETP, peoCcTaT, WCTOUYHWKM TOKa, 3JIeKTpOHarpeBartejbHbie MPHUOOPHI,
3/IEKTPOOCBETUTE/IbHEIE TIPUOOPBI, TEPMOMETD COTIPOTHB/IEHUS], BaKyyYMHBIN WO/,
TePMUCTOPBI U (POTOPE3UCTOPHI, MOJTYTPOBOAHUKOBBIN AUO/, raTbBaHUKaA.

/lemoHCTparumu

V3mepeHure CHJIbI TOKa Y HallpsUKEeHUS.

3aBUCMMOCThb COMNPOTUBJIEHUS] LWJIMHAPUYECKUX TMPOBOJAHUKOB OT [JIMHBI,
TJIOLaiY TIOTIePeYHOro CeueHusi U MmaTepurara.

CwmeliaHHOe coefjHeHre TIPOBOJHUKOB.

[IpsiMoe wu3MepeHHe 3JIeKTPOJBWXKYIed cuibl. KOpOTKOe 3ambIKaHUe
rajlbBaHAUECKOr0 3/IeMeHTa U OLleHKa BHYTPEHHEero COTMPOTUBJIEHUS.

3aBUCMMOCTb COTIPOTUBJIEHUSI META/IJIOB OT TeMIIEPaTyPhl.

[TpoBOAUMOCTB 3/IEKTPOJIUTOB.

W ckpoBou pa3psif U NpOBOJMMOCTb BO3/yXa.

OJHOCTOPOHHSSA TTPOBOAUMOCTD JUO/A.

YyeHHYeCKHH IKCIIEDHMEHT, /1a00paTOPHBIe PaOOThI

N3yyeHre cMeLLIaHHOTO COeIMHEHWS Pe3UCTOPOB.

W3mepeHre 3/1eKTPOJABWXKYILEW CUIbI UCTOYHWKA TOKAa U €ro BHYTPEHHEro
COTIPOTUBJIEHUSI.

HabsrojeHue 3/1eKTpou3a.

MexnpeaMeTHbIe CBA3H



N3yuenue Kypca ¢u3mnku 6a3oBoro ypoBHs B 10 Kjacce OCYIeCTB/SETCS C
YUYETOM COJZiep)KaTe/bHbIX MeXXIIpeJMEeTHbIX CBsi3eld C KypcaMd MaTeMaTWKH,
buonoruu, XMMUU, Teorpadry U TEXHOJIOTHH.

MexxrpesmeTHble MOHATHSA, CBSi3aHHble C W3yUYeHWeM MeTOJ0OB Hay4yHOro
TO3HAHUs: siBJieHWe, Hay4Hbld (akT, rurnoTesa, (pusnueckas BeJMUMHA, 3aKOH,
Teopus, Hab/roieHre, SKCIiepUMeHT, MO/leTMPOBaHue, MO/le/Tb, U3MepeHHe.

Maremarrka: pellieHre CUCTeMbl ypaBHeHWH, MMHelHast QyHKIs, mapabona,
runepOosa, uX rpauKyd W CBOWCTBA, TPUTOHOMETpUUECKHe (YHKIMH: CHUHYC,
KOCHMHYC, TaHIe€HC, KOTaHTeHC, OCHOBHOe TPUTrOHOMETPUUECKOe TOX/eCTBO,
BEKTOPBI U UX MPOEKLIMM Ha OCY KOOP/IMHAT, CJI0)KeHWEe BeKTOPOB.

buosorus: mexaHnueckoe [BM)KeHHe B >KUBOM Tipupoje, auddysus, ocMmoc,
TerI000MeH >KUBBIX OpPraHuM3MOB (BH/bI Terljionepeauu, TerjioBoe paBHOBECHE),
3/IeKTpUUeCKUe SIBJIEHUS B YKUBOM MPUPO/IE.

Xumus: IACKPeTHOe CTpOeHUe BellecTBa, CTPOeHHWe aTOMOB W MOJIEKYJI,
MOJIb BeIlleCcTBa, MOJISIpHasl Macca, TellJIOBble CBOMCTBA TBEPABIX TeJl, )KUJKOCTel 1
rasoB, 3/7eKTpUYeCKHe CBOWMCTBA META//IOB, 3JIEKTPOJIMTHYECKasi [JUCCOLMaLus,
rajibBaHUKa.

Teorpagris: BNaxKHOCTh BO3/lyXa, BeTpbl, bapoMeTp, TEPMOMETD.

TexHoJ/rorrus: TipeoOpa3oBaHye JBIDKEHWM C HCIIO/Ib30BAaHUEM MeXaHW3MOB,
y4éT TpeHusi B TeXHUKe, TMOJIIMIIHUKYA, MCI0/Ib30BaHUe 3aKOHa COXpaHeHUs
UMITy/ibCa B TeXHUKe (pakeTa, BOAOMET U Jpyrue), JBUraTe/lb BHYTPEHHEro
CropaHusi, TlapoBasi TypOuHa, ObITOBOM XOJIOJUIBHUK, KOHIUI[MOHED, TEXHOJIOTHH
MOJIydyeHUsi COBPEMEHHbIX MaTepuajoB, B TOM UHWC/Ie HaHOMaTepuasaoB, U
HAaHOTEXHOJIOTHH, 3J/IeKTPOCTaTHUeCcKasl 3all[uTa, 3a3eM/ieHHe 3JIeKTPOIrpubopoB,
KCEepOKC, CTPYHHBIN TIPUHTEP, 3/IeKTpOHarpeBaTe/lbHbIe TIpUOOPHI,
3/IEKTPOOCBETUTE/IbHbIE PUO0PHI, TaTbBaHUKA.

11 KJIACC

Pa3pen 4. dnekTpoguHaMuKa

Tema 3. MazHumHoe noJie. 3/71eKmMpoOMAazHUMHAs1 UHOYKYU sl

[TocTosiHHble ~ MarHuWThl.  B3aumopencTBHe  TOCTOSIHHBIX ~ MarHWTOB.
MaruuTtHoe Ti0/ie. BeKTop MarHMTHOM WHAYKUMW. [IpyUHLMO Cymneprno3vunuu
MarHWTHBIX MOJied. JINHUM MarHUTHOM WHAYKUWMW. KapTWHa JWHWKW MarHUTHOU
VIHAYKLAU 110J15 TTIOCTOSIHHBIX MarHUTOB.

MarHuTHOe TIO/7Ie TPOBOJHMKA C TOKOM. KapTuHa /MHUM WHAYKLUWAU
MAarHUTHOI'O TIO/ISl [JIMHHOTO TPSIMOr0 TPOBOJAHMKA U 3aMKHYTOTO KOJIbLIEBOT'O
MPOBOJHUKA, KaTyIIKKA C TOKOM. OnbIT IpcTefia. B3anMmoelicTBre NpOBOJHUKOB C
TOKOM.

Cuna Amrepa, eé MOy b U HaripaBJieHUe.

Cwua JlopeHlija, eé MO/ly/b M HaripaBJjieHUe. [IBMKeHre 3apshKeHHOW YaCTULIb
B OJTHOPO/IHOM MarHMATHOM I1osie. PaboTa cuiel JIopeHria.



fIBneHue 3/1eKTPOMarHUTHOW WHAYKLMU. [IOTOK BeKTOpa MarHUTHOM
VHAYKLUU. OJIEKTPOJABWXKYLLAsl CWla WHAYKLOUM. 3aKOH 3/1€KTPOMarHUTHOM
vHAYKOuU Papazes.

BuxpeBoe 3/eKTpyuueckoe TIiosie. OJIEKTPOABWKYLLas Cula WHIYKLUU B
IIPOBOJHUKeE, IBIKYLL[EMCS [TOCTyI1aTe/IbHO B OHOPOJAHOM MarHUTHOM I10J1e.

IIpaBusio Jlenra.

NHAYKTUBHOCTb.  fIB/leHWe CaMOMHAYKLUU. OJIGKTPOABWXKYILLAs — CUa
CaMOUHAYKLIUU.

OHeprusi MarHUTHOI'O I10JIF KaTYILIKXA C TOKOM.

DJIeKTPOMarHuTHOe T10JIe.

TexHUueckue yCTPOWCTBA U TMpPaKTUUeCKOe TIPUMEHEHUE: TOCTOSIHHbIE
MAarHuThl, 3/IeKTPOMAarHWThl, 3JIeKTPOABUraTe/lb, YCKOPUTE/NU 3JIeMeHTapHbIX
YaCTUL], UHAYKL[MOHHAA I1eyb.

/lemMoHCTparrn

OrnbIT OpcTesa.

OTK/I0HEeHHe 3/IeKTPOHHOI0 IyYKa MarHUTHBIM I10JIEM.

JIMHUY VMHIYKLAU MarHUTHOTO TIOJISI.

B3aumogpencTBre ABYX NMPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBre cunbl JlopeHLia Ha MOHBI 37IEKTPOJIUTA.

SAB/ieHre 3/1eKTPOMAarHUTHOW UHAYKLUU.

[IpaBusio JleHua.

3aBHUCHUMOCTb 3JIEKTPOJBWXKYLLEH CHJIbI UHAYKLUA OT CKOPOCTH U3MeHeHUs
MAarHUTHOI'O MOTOKaA.

ABneHve caMOMHAYKIIVU.

YUeHHYeCKHH IKCITePHMEHT, J1a00pPaTOPHBIE pabOThI

N3yyeHrie MarHUTHOTO T10J151 KaTYLLIKU C TOKOM.

VccnenoBanue e CTBUSI IOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBaHue siBjieHUs 3/1eKTPOMarHUTHOU UHAYKIWH.

Pasgen 5. Koebanusa v BOJIHbBI

Tema 1. MexanuuecKue u 3/1eKmpomMazHuImHble K0/1e0aHust

KonebarenbHast  cuctema. CBoOofHble — MeXaHMUeCKuWe  KoJiebaHusl.
apmonuueckre kKosiebanus. Ilepuof, yacTtoTa, aMIuiMTyAa M (asa KosieOaHUM.
[Ipy>kMHHBIM MasiTHUK. MaTeMaTU4eCKUd MasTHUK. YpaBHEHHWe TapMOHUYeCKHUX
Kosiebanui. [IpeBpaitieHre SHePruM MpU rapMOHUYECKUX KOJiebaHusIX.

KonebaTtenbHbiii KoHTYp. CB0OO/HBIE 3/IEKTPOMAarHWTHBIE KoJjieOaHUS B
ulealbHOM KojiebaTe/llbHOM KOHType. AHANOTUs MEXJy MeXaHWUeCKUMHU U
3/IEKTPOMarHUTHbIMU  Kojiebanussmu. Popmyna TomcoHa. 3akoH COXpaHeHMs
SHEPryu B U/iea/ibHOM KosiebaTesTbHOM KOHTYpe.

[TpeacraBnieHre 0 3aTyXaroluXx KosieOaHUsIX. BbIHYK/IeHHbIe MeXaHHUUeCKHe
KosieOaHus1. Pe3oHaHC. BbIHYK/IeHHBIE 3/IEKTPOMarHUTHbIE Kojie0aHusl.



[TepemeHHbI TOK. CHHyCOWJA/NbHBIA TMepeMeHHbId TOK. MOIIHOCTh
MepeMeHHOr0 TOKa. AMIUIMTYJHOE W [elCTBYHIee 3HaueHWe CWIbl TOKa M
HarpspKeHUsl.

Tpancdopmarop. IIpousBoAcTBO, repejsaua U rotTpebeHye 31eKTpUUYeCcKon
SHepPruu. DKOJIOTUYeCKre PUCKU IIPU IIPOU3BOJCTBE 3/1eKTpo3Hepruu. Kysbrypa
VCIIO/Tb30BaHUsI 3/IEKTPO3HEPT UM B TIOBCETHEBHOM >KU3HU.

TexHUUyeCcKue yCTPOWMCTBA W TMPAKTUUYECKOe MpUMEHEeHHe: 3/IeKTPUYeCKUU
3BOHOK, T'eHepaTop NepeMeHHOr0 TOKa, IMHUM 3/1eKTporiepe/iay.

ZleMoHCTparuu

WccnenoBaHve mapaMeTpoB KojebaTe/nbHOM cHCTeMbl (TIPY’KUHHBIA WM
MaTeMaTHUeCKUM MasiTHUK).

HabmozeHue 3aTyxarmux KoaebaHuid.

VccnemoBaHre CBOMCTB BBIHYKAEHHBIX KOTe0aHHUM.

HabroseHre pe3oHaHca.

CB00O/IHBIE 3/IeKTPOMarHUTHBIE KOJiebaHusl.

OcuuiorpaMMbl (3aBUCHUMOCTU CHJIBI TOKA U HalMpsDKeHUs1 OT BpeMeHM) /ISt
3/IEKTPOMArHUTHBIX KOJIeOaHUH.

PesoHaHC 1mpyu mnoc/iefoBaTe/IbHOM COeJUHEHUM pe3uCTopa, KaTyLIKU
VH/JYKTUBHOCTH Y KOH/IeHCaTopa.

Mopenb TMHUM 371eKTponepesadu.

YUeHHYeCKHH IKCITEPHMEHT, J1A00PaTOPHBIE pabOThI

VccnenoBaHve 3aBUCMMOCTU TepHo/ia MasbliX KosiebaHUW rpy3a Ha HUTU OT
JJTMHBI HUTH Y MacChl Tpy3a.

WccnenoBaHne mnepeMeHHOr0O TOKAa B LA W3  MOCIe0BaTeIbHO
COeIMHEHHBIX KOH/EHCAaTOPa, KaTyIIK/A U pe3ucTopa.

Tema 2. MexaHuuyecKue u 3/1eKMpoMazHUMHbIe 80/IHbl

MexaHnueckue BO/HBI, yC/a0BUSL pacnpoctpaHeHus. Ilepuoz. CkopocTb
pacrpoCTpaHeHuss W JiMHa BOJIHBL. [lomepeuyHble W TIPOZOJIbHBIE  BOJIHBI.
Nutepdepeniys 1 gudpakijys MexaHUu4eCKUX BOJTH.

3ByK. CKOpOCTb 3ByKa. ['poMKOCTb 3ByKa. Bricota ToHa. Tembp 3ByKa.

DJIeKTPOMAarHUuTHbIE BOJIHbL. Y C/IOBUSI U3/TyUYeHHUs 3/IEKTPOMAarHUTHBIX BOJIH.
B3avmHasi opuenTanus BektopoB E, B, V B aniekTpoMarautHou BosiHe. CBOMCTBA
3/1IeKTPOMarHUTHBIX BOJTH: OTpa)kKeHWe, TpeioM/ieHue, MoJspy3alus, Audpakius,
nHTepdepeHLusi. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJIH.

[ITkasa 5/1eKTPOMarHUTHBIX BO/H. [IprMeHeHue 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U OBITY.

[TpuHLMIIBEI paMOCBA3U U TejieBUAeHusA. Paauosiokarys.

ONeKTPOMarHUTHOe 3arpsi3HeHre OKPY Karolllel Cpe/ibl.

TexHUuyeCcKue yCTPOUCTBA M TIpaKTUYeCKOe TMpUMeHEeHHe: My3bIKalbHbIe
WHCTPYMEHTHI, YyJ/IbTPAa3BYKOBasi AMAarHOCTMKAa B TeXHUKe W Me[ULMHe, pajap,
paZIMOTIPUEMHUK, Te/IeBU30p, aHTeHHa, TenedoH, CBU-neusb.

/JleMoHCTparuu

O6pa3oBaHue U pacrpoCTpaHeHKe TIOTIePeYHbIX U TIPO/[0/IbHBIX BOJTH.



Konebtoliieecst Tesio Kak UCTOUHKMK 3BYKa.

HabJtrojeHue oTpaykeHus ¥ MpesioM/IeHUs] MeXaHUUeCKUX BOJTH.

Habsroienmie nHTepdepeHIy U Audpakiid MeXaHUUeCKHUX BOJTH.

3BYKOBOU pe30HaHC.

HabsrofieHre CBS3M TPOMKOCTUA 3BYKAa U BBICOTHI TOHA C aMIUIMTYAON U
YacTOTOU Kosie0aHUi.

WccnenqoBaHne  CBOMCTB  3/IEKTPOMArHWATHBIX — BOJIH: OTpa’kKeHue,
rpesioM/iIeHue, NoJsipusanys, Audpakiys, UHTepdepeHLusl.

Tema 3. Onmuka

l'eomeTpuueckass onTtuka. [IpsMONMHeNHOe pacrpocTpaHeHuWe CBeTa B
oJIHOpoHOU cpefie. JIyu cBeTa. ToueuHbIM MCTOYHUK CBeETa.

OTpakeHue cBeTa. 3aKOHBI OTpakeHHUs1 cBeTa. [locTpoeHre n306pa)keHU! B
TIJIOCKOM 3epKare.

[TpenomeHyve cBeta. 3aKOHbBI TIpe/IOM/IeHuUs1 CBeTa. AOCOJIIOTHBIN MOKa3aTellb
npenomsieHusi. IlosiHoe BHyTpeHHee oTpakeHue. [lpefenbHBIM Yroa TMOJJTHOTO
BHYTPEHHEr0 OTPa’KeHUs.

Hucriepcust cBeTa. CoXHbIN cocTaB Oesoro cBeta. L[Ber.

Cobuparoiijue ¥ paccenBawolue JWH3bl. ToHKas JiMH3a. DoKycHoe
pPAacCTOSTHUE W OITHYecKash CHIa TOHKOMW JIMH3bI. [locTpoeHue u300pakeHHM B
COOMpAIOIIMX YW pacCerBaroluX JuH3aX. PopMysa TOHKOMW JIMH3bI. YBeIuueHue,
JlaBaeMoe JIMH30MU.

[Ipegenbl MPUMEHUMOCTH F€OMETPUYECKOM ONTHKH.

BonHoBasi ontuka. WHTepdepeHiusi cBeta. KorepeHTHble WCTOUHUKM.
YcnoBusi HabmOZeHWsT MakCUMyMOB W MHUHHUMYMOB B WHTep(hepeHLIMOHHON
KapTHHE OT [IBYX CUH(a3HbIX KOTePEeHTHbIX UCTOUHHKOB.

Oubpakius cBeta. [JudpakivoHHas peliéTka. YCaoBUe HaOMOAeHUs
IJIaBHBIX ~MaKCUMYMOB TIpM MaZleHMd MOHOXPOMAaTMYeCKOro CBeTa Ha
AA(PPAKIMOHHYIO PeLIETKY.

ITonspysanus ceera.

TexHuueckue yCTPOWCTBA U TIpaKTUYeCKoe TMpHMeHEeHHe: OUKH, JyMa,
dboToanmapaT, TPOEKLIMOHHbIA anmapaT, MHKPOCKOM, TeeCcKOl, BOJIOKOHHAst
ONTUKA, JU(PPaKLIMOHHAS pelléTKa, MOJISIPOU/I.

ZleMoHCTpanuu

[IpsiMO/IMHEHOe pacrpOCTpaHeHWe, OTPaKeHWe U TMpeJioM/IeHre CBeTa.
OnTrueckue IpUOOPHI.

[TonHOe BHyTpeHHee oTpakeHre. Mozesib CBeTOBOZA.

ViccnenoBanue CBONCTB M300pa>keHUH B JTMH3aX.

Mopgenu MUKPOCKOIIa, TeJIeCKOrIa.

Habmonenue naTepdepeHIiy cBeTa.

Habmogenue qudpakijyy cBeTa.

HabroieHue qucnepcuy cBeTa.

[TonyueHue crieKTpa C MIOMOII[bI0 IPU3MBI.

[TonyueHue crieKTpa C MOMOIIBI0 AU(PPAKIIMOHHOW PelléTKHU.



HabsrojeHue nossipy3aliyvy CcBeTa.

YyeHuyeckuil IKCrIepHMEHT, J1a00paTopHbie paboThI

V3mepeHne rokasaTesis Mpe/iOM/IeHHs CTeKIIa.

ViccnemoBanue CBONCTB n300pa>keHU B JTMH3aX.

HabsrozeHue fvcrepcuu cBeTa.

Pa3zgen 6. OCHOBBI crieliua/IbHOU TEOPHU 0THOCUTE/IBHOCTH

['paHuibl  TIPUMEHUMOCTM  K/JIaCCMYeCKOW  MexaHuKu.  [locTynaTel
Crie[MajbHOM TEOpPUU OTHOCUTENbHOCTH: WHBAapUAHTHOCTb MOAYJ/Sl CKOPOCTH
CBeTa B BaKyyMe, IIPUHLUIT OTHOCUTETbHOCTA DUHILITENHA.

OTHOCHUTE/ILHOCTb OJHOBPEMEHHOCTH. 3aMe/lJIeHhe BPeMEeHU U COKpallleHHUe
JJTUHBI.

OHeprusi U UMITyJ/IbC PeJIITUBUCTCKOU YaCTHULbI.

CB$13b MacChl C 3HePruer U UMITy/JIbCOM PeJIATUBUCTCKOU YaCTULIbl. DHEpPrus
TIOKOSI.

Pa3paen 7. KantoBas ¢usuka

Tema 1. DnemeHmMbl KBAHMOBOL ONMUKU

®otonbl. Popmyiia [1naHKa CBsI3M 3HepruM (OTOHA C ero 4aCTOTOU. JHeprus
Y UMITyJIbC (DOTOHA.

OTkpbiTHe U uccnefoBanre GotodPdekra. OnbiTel A. I'. CToseToBa. 3aKOHbI
¢doToapdekra. YpaBHeHHe IDMHIITeMHA A/ (oTo3(Pdekra. «KpacHas rpaHuia»
dboTo3ddexra.

Hasnenue cBeta. OnbiThl [1. H. Jlebegena.

XuMHuecKoe JIelCTBUe CBeTa.

TexHUueckue YyCTPOMCTBA U TMpaKTUUeCKoe MprUMeHeHUe: (HOTO3/IeMEHT,
doTomaTumk, cosHeuyHass OaTapesi, CBeTOAMO/I,.

/lemMoHCTparuu

®oT03(PheKT Ha YCTaHOBKE C LIUHKOBOU IJIACTUHOU.

WccnenoBaHue 3aKOHOB BHeLHero (oTo3ddekra.

Ceeroguos,.

CosiHeuHasi 6arapesi.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OnbiThl Pe3epdopza Mo paccessHUIO O -4acTHI].
[InanerapHas wmopens atoma. Iloctynatel bopa. M3nyueHuve u Tior/ioljeHue
¢bOoTOHOB mpU mMepexojie aTOMa C OJHOTO YPOBHSI SHEPIMM Ha JIpyroul. Bupel
crieKTpoB. CIIeKTp ypOBHel 3Hepruu atoMa BOZA0poJa.

BosHoBbIe cBoMicTBa yactul]. Bonnel ge bponnsa. KopnyckyasipHO-BO/THOBOM
Alya/i3m.

CNOHTaHHOE U BBIHYK/IEHHOE HU3/TyueHue.

TexHUUYeCKre YCTPOMCTBA U TMPAKTUUYECKOe TPHUMEHEeHUe: CIeKTPaJIbHbIU
aHa/M3 (CreKTPOCKOIT), Jia3ep, KBAHTOBBIM KOMITbIOTEP.

ZleMoHCTparuu

Mopesns onbiTa Pesepdopga.

OrnpeziesieHye IJIMHBI BOJIHBI J1a3epa.



Habito/jeHue iMHevaThIX ClIeKTPOB H3/TyueHusl.

Jlasep.

YyeHuyeckuil IKCrIepHMEHT, J1a60paTopHble paboThI

HabroieHre iMHeMUaToOro CrieKkTpa.

Tema 3. AmomHoe s10po

OKCIepUMEHTBI, [0Ka3bIBalOIIUe CJI0KHOCTh CTpoeHust sifpa. OTKpbITHE
paguoaktTuBHOCTA.  OmbiTel  Pe3epdopsa mno  ompepeneHuto  cocraBa
paJlM0aKTUBHOTO wu3nydeHus. CBoiicTBa anbda-, 0OeTa-, ramma-u3nydeHusl.
BivisiHue pai0aKTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTKpbITHE TIPOTOHA W HeWTpoHa. HykioHHasi mofenb siapa ['eiizeHOepra—
NBaneHko. 3apsz ssgpa. MaccoBoe uniciio sigpa. M3otomnsl.

Anba-pacnias. OJIeKTPOHHBIM W TO3UTPOHHBIM OeTa-pacraz. I'amma-
y3jyueHre. 3aKOH pajJM0aKTUBHOIO pacriaja.

OHeprus CBsi3U HYKJIOHOB B siipe. fnepHble cuibl. [ledeKT Macchl sipa.

AnepHble peakiyu. [leseHue v CUHTe3 si7ep.

SinepHblii peakTop. TepmosiiepHblii cuHTe3. [IpoOsieMbl U T€PCIIEKTHBBI
sIepHOM SHEePreTUKU. DKOJIOTUUeCKHe acleKThl siZIePHOUM SHepreTHUKH.

DneMeHTapHble YyacTulibl. OTKpbITHE MTO3UTPOHA.

MeTo/b1 HaO/TIOIeHUST ¥ peTUCTPAIUH 37IeMEeHTapHBIX UaCTHI].

dyHaMeHTa/IbHbIe B3auMO/elCTBUsl. EAUHCTBO (hr3rueCcKou KapTHUHBI MUpa.

TexHUuyeCcKre yCTPOWCTBA U MPAKTAUECKOe TIPUMEHeHHe: J03UMeTp, KaMmepa
BusbCcoHa, siiepHbIi peakTop, aToMHasi 6omba.

/lemoHCTparumu

CuéTUMK MOHU3HPYIOLINUX YaCTHLI.

YUeHHYeCKHH IKCITePHMEHT, JIa00pPaTOPHbIE pabOThI

WccnenoBaHue TpeKOB yacTul] (10 TOTOBbIM (oTorpadusim).

Pa3pen 8. DieMeHTbl aCTPOHOMMH M acTPO(PU3UKU

JTanbl pa3BUTUsS aCTpOHOMUM. [IpUK/IalHOe 1 MUPOBO33peHUECKOe 3HaueHue
aCTPOHOMMUH.

Bup 3Bé3gHoro Heba. Co3Be3gusi, sSipKUe 3BE3/bI, IUIAHETHI, UX BUIAUMOE
JBIDKEHUe.

CosiHeyHast cucteMa.

Connue. CosHeuHass akTUBHOCTb. McTouHuK >SHeprud CosHLI@ U 3BE3[.
3B63/bl, UX OCHOBHbIE XapaKTEPUCTHMKW. [IvarpaMma «CreKTpajibHbIA K/IacC —
CBETUMOCTb». 3BE3/bl TJIaBHOM I10C/e/l0BaTe/IbHOCTU. 3aBUCHMMOCTb «Macca —
CBETUMOCTb» [Jis 3BE3[ TJIaBHOU TMOC/IeI0BaTe/IbHOCTU. BHyTpeHHee CTpoeHue
3B837. CoBpeMeHHbIe Tpe/jCTaB/IeHrs] O MPOUCXOXAeHUU U 3BosoLuu CoJjHLa U
3BE3/1. JTarbl KU3HU 3BE3].

Mneunsii Ilyte — Hawma ['anaktuka. [lonokenne u gawkenHue CoJiHLIA B
lNamaktuke. Tunbl rasakTuk. PaguoranakTikyi U KBasapbl. UépHbIe AbIPbI B sijpax
rajakTHK.

Bcenennas. Pacimpenue BcenenHoi. 3akoH Xab66ma. Pa3beraHue rajakTHK.
Teopus bosblioro B3psiBa. PelMkTOBOE U3yyeHue.



MacirtabHasi cTpykTypa BeeneHHoi. MeTaraiakTHka.

HepeliéHHbie TTpo06/1eMbI aCTPOHOMUH.

YyeHnyeckre HaO/IFQLeHHS

Habsro1eHusi HeBOOPY/KEHHBIM TJIa30M C WCTIO/b30BaHHUEM KOMITbIOTEPHBIX
TIPUIOYKEHUH JIJIs1 OTIpefie/ieHus] TI0/I0)KeHUsI HebeCHbIX 00BeKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIe co3Be3/iist CeBepHOro Mo/yllapus U sipkre 3BE3/bI.

Habsroenust B Tesieckomn JIyHbl, riaHeT, MaeuHoro ITyTu.

O06o00m1aromiee MOBTOPeHUE

Ponb Gu3MkM W acCTpOHOMHMHM B SKOHOMHYECKOW, TeXHOJIOTUUeCKOM,
COLIMaTbHOM U 3TUYeCKOU cepax AesiTe/IbHOCTH YesoBeKa, pojb U MeCcTo (DU3HUKHU
1 aCTPOHOMHU B COBPEMEHHOM HayyHOM KapTHUHe MUpa, PO/ib (PU3NUeCKOr Teopuun
B (opMUpOBaHUM TMpe/CTaBAeHUA O (PU3NUeCKOM KapThHe MWpa, MeCTO
¢bur3nUecKor KapTUHbI MUpa B 001lleM psily COBPeMeHHBIX eCTeCTBeHHO-HayUHbIX
rpe/iCTaB/IeHUM O TIPUPOJIE.

MexnipegMeTHbIe CBA3H

V3yuyeHue Kypca ¢usuku 6a3oBoro ypoBHs B 11 Kjacce OCYITIECTBJISIETCS C
YUETOM CO/iep)KaTe/bHbIX MeXXIIpeJMEeTHbIX CBsi3eli C KypcaMd MaTeMaTHKH,
Ouronoruu, XMMUH, Teorpadyy ¥ TEXHOJIOTHH.

MexxrpesmerHble MOHATHSA, CBsi3aHHble C M3yUYeHWeM MeTOJI0OB Hay4yHOro
MO3HAHWs: siBJieHWe, HayuHbld (hakKT, TUIOTe3a, (pusnueckas BeIMUYMHA, 3aKOH,
Teopusi, HabOZieHe, YKCIIePUMEHT, MO/leTUpOBaHe, MO/le/Th, N3MepeHue.

Maremaruka: pellieHWe  CHUCTeMbl YpaBHEHUW, TPUTOHOMETpUUecKue
(GyHKLUMW: CUHYC, KOCUHYC, TAHT€HC, KOTAaHIe€HC, OCHOBHOE TPUI'OHOMETPUYeCKoe
TOX/1eCTBO, BEKTOPbl MU MX MPOEKLMM Ha OCHM KOOPAMWHAT, C/I0XKEHUEe BEKTOPOB,
TIPOM3BO/HBIE 3/ieMeHTapHbIX (GYHKI[MH, TpU3HAKK T10/100Ms TpEeyro/ibHUKOB,
oripe/iesieHue TIOL[aAN TJI0CKUX (GUTyp v 06bEMa TeJl.

brHosiorus: >nekKTpUueckue sIBI€HHS B JKUBOUW TIpUpoOZie, KoJieOaTe/bHbIe
JBIDKEHHUsI B >KUBOW MpHpO/ie, ONMTHUeCKHe SIBJIeHUs B )KMBOM MpUpo/jie, JelCTBHe
pa/iialiuM Ha )KHBble OpraHU3MBbl.

Xumus: CTpOeHre aTOMOB U MOJIeKY/I, KpUCTas/InuecKasi CTPYKTypa TBEPAbIX
Tel, MeXaHW3Mbl 00pa30BaHMUS KPHUCTA/UTMUECKOW PpEIETKH, CIeKTPa/IbHBINA
aHaJIu3.

leorpagus: w™arHuTHBIe TIOMOCAa 3eMJM, 3a/le)Kd MarHUTHBIX PV,
dhoToChEMKaA 3eMHOM MTOBEPXHOCTH, TIpe/jCKa3aHue 3eM/IeTPsSICeHUIA.

TexHo/iorus: JMHWAW 3JIeKTporiepesiau, TreHepaTop IlepeMeHHOro TOKa,
3/IeKTPO/iBUraTe/lb, WUHAYKLMOHHAS Tieub, pafap, PaJUONpUEMHUK, TeleBH30p,
aHTeHHa, TesedoH, CBU-meub, MpOEKIMOHHBIN amnmnapar, BOJIOKOHHAs OMNTUKa,
cosiHeuHasi OaTapesi.



IVNTAHVUPYEMBIE PE3YJ/IbTATBI OCBOEHUA YUEBHOI'O
ITPEIMETA «®U3UKA» (FA30BBII YPOBEHB)
HA YPOBHE CPEJIHEI'O OBIIIEI'O OBPA30OBAHUSA

OcBoenne yuebHOro mnpeaMera «®Pu3HKa» Ha ypOBHE Cpe/Hero oOIrero
obpa3oBaHus (6a30BbIli YPOBEHb) MO/PKHO 00eCreunTh AOCTHKeHUe CIeqyHOIX
JTMYHOCTHBIX, METANpeJIMeTHBIX 1 MPeJIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINMHHOCTHBIE PE3YJ/IbTATbBI

JINuHOCTHBIE pe3y/nbTaTbl OCBOeHUs yuyeOHOTo mipeameTa «®PU3MKa»
JOJDKHBI OTpaXkaTb TOTOBHOCTh U CITOCOOHOCTb 00YyYarOIIUXCsl PYKOBO/ICTBOBAThHCS
chopMHUpOBaHHOW BHYTpeHHeM TMO3ul[deld JUYHOCTH, CHCTEeMOM I[@HHOCTHBIX
OpHEeHTALUM, TIO3UTHUBHBIX BHYTPEHHUX YOeXAeHHN, COOTBETCTBYIOIIUX
TPAIUI[MOHHBIM I[€HHOCTSIM POCCHHCKOTO OOIIecTBa, pacIIMpeHre >KU3HEeHHOTO
OMbITa Y OMbITA AESATeIbHOCTA B MPOLIeCCe peajv3al[id OCHOBHBIX HarlpaB/IeHUM
BOCITUTATEIbHOU J1eSITe/IbHOCTH, B TOM YMUCJIEe B YaCTH:

1) rpaX/JaHCKOr0 BOCTIMTAHUSA:

- chOpMHPOBAHHOCTh TPAXKJAHCKOW MO3ULIMK 00y4Jaroierocss Kak akTHBHOTO
Y OTBETCTBEHHOTO UjleHa POCCUHCKOTO 00I11eCTBa;

- TIDUHSATAE TPAJULIMOHHBIX  OOIIjeuesioBeUeCKUX TYMaHUCTUUECKUX U
JleMOKPaTUYeCKHX LIEHHOCTew;

— FOTOBHOCTh BeCTH COBMECTHYIO ZesiTe/TbHOCTb B MHTepecax I'Pak/aHCKOTO
o0111ecTBa, yuaCcTBOBATh B CAMOYTIPaB/ieHUM B 00pa3oBaTe/IbHOM OpraHu3alivy;

- yMeHHe B3ahMO/|eMCTBOBaTh C COLMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUHA
C UX (PyHKLUSIMU ¥ Ha3HaueHueM;

— TOTOBHOCTh K T'yMaHHWTApHOM Y BOJIOHTEPCKOM JesiTe/IbHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHMSA:
— c(hOpMHPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WJIeHTUYHOCTH,
NaTpUOTH3Ma;
- LIEHHOCTHOE OTHOLLIEHWe K TOCYyZapCTBEHHbIM CHUMBOJIAM, [JOCTWKEHUSIM
POCCUMCKUX YUEHBIX B 00/1aCTH (PU3MKH U TEXHUKHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
— c(hOpMHPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHMSI, ITUUECKOT0 MMOBE/IeHUS;
— CTIOCOOHOCTh OIleHMBATh CHTYALMI0 W TPUHUMATh OCO3HAHHBLIE DeIIeHHUS,
OpUEHTUPYSICh Ha MOpa/IbHO-HPAaBCTBEHHbIe HOPMbI U 1LIEHHOCTU, B TOM 4HUCJ/ie B
JleITe/IbHOCTU YUYEHOI0;
— 0CO3HaHUe JTMYHOTO BK/1a/la B OCTPOEHKe YCTOMUUBOT0 Oy Ay1iiero;

4) 3CcTeTU4eCcKOro BOCIIUTAHUSA:

— 3CTeTHYeCKOe OTHOILlIeHWe K MWPY, BK/IOUas 3CTeTUKY Hay4yHOro
TBOPYECTBA, MPUCYIEr0 (PU3NUECKON HayKe;
5) TPyAOBOI0 BOCIIUTAHUSA:



— WHTEepeC K pa3/uyHbiM cdepaM mpodeccoHanbHON AesTe/IbHOCTH, B TOM
YKC/ie CBSI3aHHBIM C (DU3UKOM U TeXHUKOM, YMeHHe COBepIllaTh OCO3HAHHBIN BBIOOD
Oyayiei nmpodeccuu ¥ peasM30BbIBaTh COOCTBEHHBIE >KH3HEHHbIe T1/1aHbl;
— TOTOBHOCTb U CIIOCOOHOCTb K 00pa30BaHHIO0 M caM000Opa30BaHUIO B 00/1aCTH
(bU3MKM Ha MIPOTSDKEHUH BCeU >KU3HU;

6) 3K0/I0rMuUecKoro BOCIMTAaHUA:
— c(OpPMHUPOBAHHOCTb 3KOJIOTUYECKOW KYJbTYphbl, OCO3HaHHE TJiI00asbHOTO
XapakTepa 3K0JIorMueckux mpobJiem;
— TJIaHMPOBaHUE W OCYLLeCTBJEHUEe [eUCTBUM B OKpYXKarollled cpefle Ha
OCHOBe 3HaHUS 1ieJ/iel YCTOMUMBOTO Pa3BUTHS Ue/I0BeueCTBa;
— paciliipeHye OIbITa JAesTeJbHOCTA SKOJIOTHUYeCKOW HarpaBIeHHOCTH Ha
OCHOBe UMEIOIIUXCS 3HaHUM 110 (PU3HKe;

7) 1leHHOCTH HayYHOT'0 TM03HAHHUSA:
— cchOpMHPOBAaHHOCTH MUPOBO33PEHMUs], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HDH3NUECKON HayKU;
— OCO3HaHHe IIeHHOCTU HayuHOW JesiTe/IbHOCTA, TOTOBHOCTH B TIpOLjecce
u3ydyeHuss GU3MKU ~ OCYIIECTBIATb TPOEKTHYID U MCC/Ie[oBaTebCKYyHO
nesiTeIbHOCTh UHAWBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yUeOHbIe JeHCTBUSA
Ba3oBble 1oruyecKue /[eiCTBHA:
— camocTosiTennbHO  (hopMynMpoBaTh U aKTyalau3upoBaTh  Ipobsemy,
paccMaTpyBaTh eé BCeCTOPOHHE;
— OTIpeZiesisiTh 1e/U [IeSITe/IbHOCTH, 3a[aBaTh TApaMeTPbl W KPUTEPUU WX
IOOCTVKeHHS,
— BBISIB/IATh ~ 3aKOHOMEPHOCTM W TIPOTMBOPEUMsT B pacCMaTPUBaeMbIX
(bU3NUeCKUX SIB/IEHUSIX;
— pa3pabaTbiBaTh TUIaH pellieHus Mpo0JieMbl C YUETOM aHaM3a UMEROIIUXCS
MaTepHa/bHBIX U HeMaTepUaabHbIX PeCypPCOB;
— BHOCUTh KODDEKTHBBI B  [IeSiTEJIbHOCTb, OLIEHWBaTb COOTBETCTBHE
pe3y/bTaToB Lie/IsiM, OLIeHUBaTh PUCKU TOC/Ie/ICTBUH [1esiTe/IbHOCTH;
— KOOD/IMHUPOBaTh U  BBIMOJHATE Pab0OTy B YC/IOBUSIX — PeasibHOrO,
BUPTYya/IbHOT'O ¥ KOMOMHUPOBAHHOT'O B3aUMO/IeHICTBYSI;
— pa3BUBaTh KpeaTUBHOE MBIILIJIEHHE TIPH PellIeHUH )KU3HEeHHBIX TTPo0/ieM.
Ba3oBble uccie/[0BaTe/IbCKHe e CTBHIL
— B/Ia/leTh HAayYHOW TEepPMUHOJIOTHEN, KIHOUeBLIMU TIOHSATHSIMM U MeTO/aMU
($r31UeCKON HayKy;
— B/Ia/I€Th HaBbIKaMH yueOHO-MCC/Ie/IoBaTe/TbCKOW U TIPOEKTHOM [J1esiTe/TbHOCTH
B 00/1acTH (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TTOUCKY



METO/|0B pelleHUs 3aaud (U3UUeCcKOro COZJeprKaHusl, MPYMEHEHUI0 pPa3/IUuYHbIX
METO/IOB MMO3HaHUSI;
— B/Aa/leTb BUJAMHU [IeATe/IbHOCTU MO TIOJYUeHUI0 HOBOTO 3HAaHHWs, €ro
MHTeprpeTaluy, TpeoOpa30BaHUI0 W TIPUMEHEHUI0 B Pa3/IMUHbIX yueOHbIX
CUTYaLUsIX, B TOM YKCJ/Ie TIPU CO3/IaHUU YUeOHBIX MPOeKTOB B 06/1acTh (DU3KKY;
— BBISIB/ISITh TIPUYMHHO-C/IE[CTBEHHbIe CBS3M M aKTyaau3upoBaTh 3ajauy,
BbIIBUraTb TUIIOTe3y eé pelleHWs, HaXOAWUTb apryMeHThbl /I J0Ka3aTe/bCTBa
CBOUX YTBep)K/IeHUH, 3a/laBaTh [1apameTpbl U KpUTEPUU PeLLeHUs;
— aHa/IM3UPOBaTh TIOJlyueHHble B XOJe pelLleHus 3a/aud pe3y/bTaThl,
KPUTUUECKU OLIeHWBAThb UX [JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCJIOBUSIX;
— CTaBUTb U (OPMYIUpPOBaTh COOCTBeHHbIE 33/auM B 0Opa3oBaTenbHOM
JesITeIbHOCTH, B TOM UMCJIe TIPU U3YUYeHUU (PU3UKY;
— JlaBaTh OLIEHKY HOBBIM CUTYal[UsiM, OLIeHUBaTh MPUOOPETEHHBIN OTIbIT;
— yMeTb TIepeHOCUTh 3HaHUsi 10 (u3NKe B TIPAaKTUUYECKyl0 00/1acTh
JKU3He|esiTeIbHOCTH;
— yMeTb MHTeIPHUPOBaTh 3HAHHWS U3 Pa3HbIX NPeJMeTHBIX 00/acTel;
— BbI/IBUTaTh HOBbIE U/leH, Npe/jlaraTb OPUTrHMHa/IbHbIE MOAXO0/bI U PeLleHNs;
— CTaBUTb TIPOOJIEMBI U 3a/]auu, JOMyCKaIOIIe albTePHAaTUBHbIE PellleHusl.
Pabora c uHopmanmeii:
— B/Ia/leTb HaBbIKaMU TOJIyuyeHus1 MHpopMaLuy (U3NUecKoro CofepKaHus U3
VCTOYHUKOB Ppa3HbIX THIIOB, CAMOCTOATEIbHO OCYLIECTB/ATh ITOUCK, aHasus3,
CUCTeMaTH3alMI0 M WHTEepIpeTalyio MHGOpPMaLMu pas3/IWuHbIX BUJOB U (POpM
npe/|CTaB/IeHNS];
— OLIeHMBATh JJOCTOBEPHOCTh UH(OPMALUY;
— WCI0/Ib30BaTh  CPeACTBA MH(POPMALMOHHBIX UM  KOMMYHUKAI[MOHHBIX
TeXHOJIOTUM B pelleHUH KOTHUTHMBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3al[MOHHBIX
3aflau Cc cobsofeHrieM TpeOOBaHWA JPrOHOMHKU, TeXHUKU 0e30TMacHOCTH,
TUTHeHbl, pecypcocOepe)keHUsi, TIPaBOBbIX W  3TUYECKUX HOPM, HODM
MH(POPMaLIMOHHOM 6e30MacHOCTH;
— CO3/aBaTb TEKCTbl (PU3UUECKOTO COJEep’KaHusl B Pas/lMuUHbIX (opmarax C
yu8TOM Ha3HayeHHs1 MH(GOPMAaLUU U 1ieJieBoW ayIUTOPUU, BbIOKpasi ONITUMAa/bHYIO
¢dbopMy npezcTaB/ieHUs] U BU3yalu3aLyu.
KoMMyHHKaTHBHbIE YHUBEPCa/IbHbIE yueOHbIe eiiCTBUA:
— OCYyILIeCTB/IATL ~ OOLI[eHWMe Ha YypokaXx (U3MKM U BO BHE-ypPOUHOU
JesiTe/IbHOCTY;
— pacro3HaBaTh MpEeANOCbUIKA KOH(IMKTHBIX CUTyallMid U  CMSr4aTh
KOH(JIUKTHI;
— PasBEPHYTO W JIOTMYHO W3/araTb CBOK TOUKY 3PEHMSI C WCMO/b30BaHUEM
S3bIKOBBIX CPE/ICTB;
— MOHUMAaTh W WCI0JIb30BaTh MIPeUMYyIlleCTBa KOMaHAHOW Y MHAWBU/Ya/IbHOU
paboThI;



— BLIOMpATh TeMaTHKy W MeTO/bl COBMECTHBIX [JeWCTBUN C yuéTOM OOIIMX

WHTEPeCcOB U BO3MOYKHOCTeM KaXK0ro uieHa KOJ/IJIeKTUBa;

— MPUHUMAThb 1ieJIi  COBMECTHOW  /lesITeJIbHOCTH, OpraHW30BbIBaTh U

KOODAVHUPOBATb [IeMCTBUSI IO €€ [OCTW)KeHWIO: COCTaB/SATh IJIaH [IelCTBUH,

pacripefiesiiTb pojii C Y4ETOM MHEHUM YuaCTHUKOB, OOCY>K[aTb pe3yJbTaThl

COBMECTHOM paboThI;

— OlleHMBaTh KaueCcTBO CBOEr0 BK/aZila M KaXK[Oro yuaCTHHMKA KOMaH/bl B

OOIIMif pe3y/bTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

— rpejijiaraTh HOBble TIPOEKThI, OLIeHWBaThb WJEU C TI03ULIUM HOBU3HBI,

OpUTMHABHOCTH, TTPAKTUUYECKON 3HAUMMOCTH;

— OCYILIeCTB/ISITh TIO3UTHUBHOE CTpaTeruueckoe TIOBe/leHHe B Pa3IUYHBIX

CUTYaL[UsIX, TIPOSIBJISITE TBOPUECTBO M BOOOpakeHHWe, ObITh MHUIIMATUBHBIM.
PerynsaTuBHBbIe YHHUBepCa/IbHbIE yUe0HbIe JelCTBUs
Camoopranusanus:

— CaMOCTOSITe/IbHO OCYIIIeCTBJISITh TT03HABATEbHYIO [leATebHOCTh B 00/1acTh

GU3MKM W aCTPOHOMWM, BBISBIATH MpoOJeMbl, CTaBUTh U (HOPMYIMPOBAThH

CcoOCTBEHHBIE 3a/]aUM;

— CaMOCTOSITeJIbHO COCTAaBJISITh TJIaH pellleHrs PaCYeTHBIX M KaueCTBEHHBIX

3a/1a4, T/IaH BBITIOJIHEHHSI TTPAaKTHUYeCKol paboThl C yUETOM UMEIOIIUXCSI PeCYPCOB,

CcoOCTBEHHBIX BO3MOXXHOCTEH U TTPeATIOUTeHU;

— JlaBaTh OL|eHKY HOBBIM CUTYaLIUsIM;

— PacIIMpSTh paMKX yueOHOTo TIpeMeTa Ha OCHOBE JTMUHBIX TIPe/[ITOUTeHHH;

— JleflaTh OCO3HAaHHBINA BBIOOP, apryMeHTHpOBaTh ero, OpaTb Ha cebs

OTBETCTBEHHOCTH 3a pellleHue;

— OlLIeHHBAaThb TIPUOOPETEHHBIM OITBIT;

— criocobcTBOBaTh (hOPMHUPOBAHHIO U TIPOSIBJIEHUIO 3DPYAULIMM B 00/1aCTH

(H3MKH, TIOCTOSTHHO TTOBBIIIIATH CBOM 00pa30BaTe/IbHBIN U KYJbTYPHBIN YPOBEHbD.
CaMOKOHTPO/Ib, SMOIIMOHA/IbHBIN HHTE/I/IeKT:

— JlaBaTh OL[eHKY HOBBIM CUTYyal[UsiM, BHOCUTh KODPEKTHBHI B JIeSITe/TbHOCTD,

OLIeHHWBAaTh COOTBETCTBHE Pe3y/IbTaTOB LIeJIsIM;

— B/IaZieTh ~HaBbIKaMH  TI03HaBaTe/lbHOMW pedyieKCMM KaK  OCO3HaHUS

COBepIllaeMbIX [IeICTBUM U MBICUTE/NbHBIX TPOIECCOB, WX pe3yJbTaTOB W

OCHOBAHUI;

— WCTI0/Th30BaTh MPUEMBI pedieKCHM AJ1s OL[eHKU CUTYalluM, BbIOOpa BePHOTO

pelleHus;

— yMeTh OLIeHWBaThb PUCKU W CBOEBPEMEHHO MPUHUMATh pelleHus Mo X

CHWKEHUIO;

— MPpUHUMAaTh MOTHBbI M apryMeHThl JPyTUX TIpU aHaju3e pe3yabTaToB

NesiTeTbHOCTY;

— TIpUHUMATh Ce0si, TOHWMasi CBOU HeJJOCTaTK! U JJOCTOMHCTBA;

— MPpUHUMAaTh MOTHBbI M apryMeHThl [pDYTrUX TIpU aHaju3e pe3y/bTaToB

NesiTeTbHOCTY;



- TIPU3HABaTh CBOE MPaBO U TPaBO JPYTUX Ha OLIUOKH.
B mporjecce JOCTH)XEHUsI JIMUHOCTHBIX Pe3y/IbTaTOB OCBOEHMsI MPOrPaMMbI
no ¢u3mMKe A7 YPOBHS cpeiHero o6iero oOpa3oBaHUsA y O0OyYarOIMIMXCS

COBEpIIIeHCTBYETCS 9MOILMOHA/TbHBIM WUHTEJIIEKT, TIpe/ITI0/Iar aroIvi
cchOpMUPOBAHHOCTA:
— CaMOCO3HaHMUH, BKJTFOUAIOII[ETO CIIOCOOHOCTB TIOHUMATh CBOE

IMOLIMOHA/ILHOEe COCTOsIHWEe, BHUZETh HarpaB/ieHWs pa3BUTHsI COOCTBEHHOM
IMOLIMOHAILHOM cepbl, ObITH YBEPEHHBIM B cele;

— CaMOpeTy/IMPOBaHMs, BKJIIOUAIOIIETO CaMOKOHTPOJIb, YMeHHe TPHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBeZieHWe, CIIOCOOHOCTh  a/alTHPOBAThCA K
IMOLIMOHA/ILHBIM U3MEeHEeHUsIM U TIPOSIBJISITE THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

— BHYTpeHHel MOTHUBALUU, BK/IFOUAOIIell CTpeM/IeHHe K JOCTHKeHUIO Lie/iu 1
ycrexy, OINTHMHK3M, WHUIMATHBHOCTh, YMeHUe [1eliCTBOBaTh HCXOAS W3 CBOMX
BO3MO>KHOCTEM;

— IMIMATUM, BK/IOYANOIIed  CIIOCOOHOCTh  TOHHMMAaTh  SMOIMOHATBHOE
COCTOSIHHE [IPYTHX, YUATLIBATh €ro MpH OCYIT|eCTB/IEHHUH OOIT|eHHs], CITOCOOHOCTDb K
COUYBCTBHIO M COTIEPEKUBAHUIO;

— COLIMANbHBIX  HABBIKOB, BK/IHOYAIOIIUX  CIIOCOOHOCTb  BBICTpauBaTh
OTHOIILIEHUSI C APYTUMH JHOABMH, 3a00TUTHCS, TIPOSIB/IATH WHTEpeC U pa3pellaTh
KOH(JIUKTBI.

INPEAMETHDBIE PE3YJ/IBTATDI

K koHIy oOyuenusi B 10 K/acce rpeaMeTHbIe pe3y/abTaThl Ha 0a30BOM
YPOBHE JI0/KHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YyUarOIUXCsl YMEHHH:
— JIeMOHCTPHUPOBaTh Ha TpuUMepax poJib U MeCTO (U3MKU B (hOPMHUPOBaHUU
COBPEMEHHOW Hay4YHOW KapTWHbI MHpa, B Pa3BUTHUH COBPEMEHHOMW TEXHUKU U
TEeXHOJIOTHH, B MPAKTUUYECKOU JIeITeIbHOCTH JIIO/eH;
- YUUTHIBATb TPaHULbl TIPUMEHEHUsI M3yUeHHbIX (U3NUECKUX MOJesiei:
MaTepuabHas TOUKa, MHepIi[iaJbHasi CUCTeMa OTCUYéTa, abCOMIOTHO TBEpAOE TeJo,
ujieanbHbIA ra3, MOJe/IM CTPOEHUs Ta30B, KUAKOCTEN U TBEPBIX TeJ, TOUEUHbIN
3/IeKTPUUECKUM 3apsifi TIPY pellieHny (PU3nUYecKrx 3ajay;
— pacrio3HaBaTh hur3nueckue siBjieHus (TIPo1eCcChl) U 00bSICHATh UX Ha OCHOBE
3aKOHOB MeXaHWKU, MOJIeKY/ISIPHO-KUHEeTHUYeCKOU TeOpUU CTPOeHUs BelllecTBa U
3/IeKTPOJIMHAMUKM:  paBHOMEpDHOe W  pPaBHOYCKOPEHHOe  MPSIMOJIMHEMHOe
JBIDKeHHe, CBOOO/HOe TiaJileHre TeJl, ABMKeHHWEe 110 OKPY>KHOCTH, WHEepIus,
B3aMMoOZiercTBHe Tesl, Auddy3usi, OpOYHOBCKOE ABIDKEHHME, CTPOEHHE KUAKOCTeH
Y TBEP/IBIX TeJ, W3MeHeHre 00bEMa TesT TPU HarpeBaHUM (OXJIaXK/IeHWH), TeTJIOBOe
paBHOBeCHe, UCIapeHue, KOHJeHCalusl, TJIaB/ieHWe, KpUCTa/uu3alus, KUTeHue,
BJI&)KHOCTb BO3/lyXa, MOBBIIIEHNE [JaBJeHUs ra3a Mpy ero HarpeBaHUM B 3aKPbITOM
cocyZe, CBsi3b MeXKJy IlapaMeTpamMM COCTOSIHMSI Tasa B M30mpoLeccax,
3JIeKTpU3aLus TeJsl, B3auMOZEeNCTBUE 3apsi/IOB;



— OMUChIBaTh MeXaHUUeCKoe [BW)KeHUe, UCMOJIb3ysl (pu3nuecKue BeTUUUHBI:
KOOpJWHaTa, MyTh, MepeMeleHre, CKOPOCTb, yCKOpDeHHe, Macca TeJja, CUIa,
VMMITYJIbC TeJla, KWHeTUUYeCKasl SHeprusi, NMoTeHla/lbHasi SHepPrusi, MexaHhueckas
paboTa, MexaHHWUYecKasi MOII[HOCTb; TIPA OIMMCAHWW IMPAaBWILHO TPAKTOBAThH
bU3MUeCKUii CMBICTT HCIIO/Ib3YeMbIX BEIUYWH, WX O0003HaueHWs U eVHMUIIbI,
HaxouTb (OPMYJbl, CBSI3bIBAIOLIME JaHHYIO (DU3MYECKYH0 BEUUHMHY C APYTUMH
BeJIMUMHAMU;

— OMUChIBaTh M3yYeHHbIe TEMJIOBble CBOMCTBA Te/ll U TEMJIOBbIE SIBJIEHUS,
UCToNb3ysl (hU3MYecKre BeJIMUMHBIL: JaBjeHue rasa, TemIiieparypa, CpefHss
KWHETHUYEeCKasi SHeprysi XaOTU4YeCKOro JBYWDKEHUS] MOJIEKYJI, CpeJHeKBaJpaTUUHasi
CKOPOCTh MOJIEKY/I, KOJIMYECTBO TeIIOThI, BHYTPEHHSSI 3Heprusi, pabora rasa,
KO3 UIIMeHT T0/e3HOT0 /IeMCTBUSI TeIJIOBOTO JIBUraTresisi; TPU OMUCaHUU
MpaBWIbHO TPaKTOBaThb (DU3MUYECKUM CMBICA WCMOJIb3YEMbIX BEJIUYUH, HX
0003HaueHHWsT W eJUHUIIbI, HAXOAUThb (OPMYJIbI, CBSI3bIBAIOIHE JJAHHYIO
(U3MUYECKYIO BeJIMUMHY C APYTUMU BeJTMUUHAM;

- OMMCBHIBAaTb  U3yYE€HHble  3JIeKTPUYECKWe  CBOMCTBA  BellleCTBa U
3/IeKTpUUeCKUe siBjieHUs (TpOLeCChl), UCMHOJb3ysd (GU3UUecKrue BeUUMHBIL:
3JIEKTPUYECKUM 3apsifl, 3JIeKTPUYeCcKoe I0Jie, HalpsUKEHHOCTh TT0JIsl, TOTeHLHrall,
pPa3HOCTh TOTEHLIUA/IOB; TP OINWCAHUU TPAaBWIbHO TPAKTOBaTh (HhH3UUeCKUM
CMBIC/T WCITO/Ib3YeMbIX BeWMUMH, WX 0003HAaUeHWs W e[WHUIIbI;, YKa3bIBaTh
dbopMynbl, CBSI3bIBAKOIME [JaHHYI0 (U3UYECKYyl0 BeJWYMHY C JAPYTrUMHU
BeJIMUMHAMUY;

- aHa/M3MpoBaTh (hr3UUecKue TIPOoLieCChl U SIBJIEHUs], UCMO/b3ys (PU3rnueckre
3aKOHBI U TIPUHLUIIBL: 3aKOH BCeMUPHOTO TsaroTeHus, I, II u III 3akoHbl Her0TOHa,
3aKOH COXpDaHeHHWs MeXaHUUeCKOM SHepruv, 3aKOH COXPaHeHUsI WMITYJIbCa,
TIPUHLIAN CYNEepPro3ULIMA CUJI, TIPUHLUIT PaBHOIMPAaBUSl WHEPLMATbHBIX CUCTEM
OTCU€Ta, MOJIEKY/IIPHO-KUHETUYECKYH) TEOPUI0 CTPOEeHMSl BelleCTBa, Ta30Bble
3aKOHbI, CBSI3b CpeJjHeM KMHETUUYeCKOU SHEePryy TeryIOBOrO JBMXKEHHS MOJIEKYJI C
abCOJTIOTHOM TeMIlepaTypoi, MepBbiii 3aKOH TePMOAWNHAMHKHU, 3aKOH COXPaHEeHUS
3JIEKTPUYECKOr0 3apsfAa, 3akoH KysioHa, mpu 5TOM pasnuuaTh CJIOBECHYHO
(hOpMYy/JIMPOBKY 3aKOHa, ero MaTeMaTH4YeCKOoe BbIpaKeHWe W YCJIOBUS (TPaHULIbI,
06/1aCcTH) IPUMEHUMOCTH;

— OOBSICHITh OCHOBHBbIE TIPUHIMIIBI  JEMCTBUS MallliH, TPUOOPOB M
TeXHUUYEeCKHUX YCTPOMCTB; pa3/nyaTh YCIOBUS MX 0e30mMacHOr0 HCIIOMbh30BaHUS B
TIOBCeIHEBHOM JKU3HU;

— BBITIOJIHSATh 3KCIIEPUMEHTbl M0 MCCAeI0BaHUI0 (PU3NUECKUX SIBJIEHUU WU
MpOLIECCOB C WCIMOJIb30BaHWEM MPSIMBIX U KOCBEHHBIX W3MEDPEHWMW, TMpPU 3TOM
dopMyvpoBath TipobsieMy/3ajauy M TUIOTe3y YueOHOTO JKCIepUMEHTa,
coOMpaTh YCTAaHOBKY W3 IMPEeJIOKEHHOTO O0O0pY/I0BaHHs, TPOBOJWUTL OMBIT U
dhopMyMpoBaTh BLIBO/bI;

— OCYILIeCTBJISITh TIPsSIMble U KOCBEHHbIe N3MepeHUsT (DU3UUeCKUX Be/TMUrH, TIpU
3TOM BBLIOHMpPAaTh ONTUMAJILHBIA CIOCOO W3MEpPeHHsT W WCIIO0/Ib30BaTh H3BECTHHIE
MeTO/IbI OLIeHKH TTOTPEIHOCTeN U3MepeHNN;



— VCCIe0OBaTh  3aBUCUMOCTA  MeXAy  (HU3UUeCKMMH  BeJMYMHaMHA  C
VICTIO/Ib30BaHVEM TPSAMBIX U3MEpPEeHUM, MPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(GuKCHpOBaTh pe3yJ/bTaThl MMOJyUeHHOW 3aBUCUMOCTH (U3WUYECKHX BEJMYUH B
BuZie Tabsuil ¥ TpaUKOB, AiesiaTh BLIBO/BI TIO Pe3y/IbTaTaM UCC/Ie/JOBaHKS;
— cobmoaTh rpaBuia 6e30MacHOTO Tpy/ia Mpy TIPOBeJeHUM UCCeIoBaHuM B
paMKax yueGHOro »3KcliepuMeHTa, yueOHO-HCCe/[0BaTe/IbCKOM UM TPOEKTHOM
JesiTe/IbHOCTU C WCI0J/Ib30BaHHeM H3MepUTe/IbHBIX YCTPOUCTB U J1TabopaTOpPHOTO
obopyaoBaHus;
— pelliaTh pacuéTHble 3a/laud C $IBHO 3aJlaHHOM (DU3NUECKOM MO/iesbto,
MCIOJIb3y$l (hr3UuecKrie 3aKOHbI 1 MPUHLIUIIBI, HA OCHOBE aHa/lv3a yCIO0BUs 3aauu
BbIOMpAaTh (PU3MUECKYI0 MOZesib, BbiensTh (r3ndeckre BeTUUUHbI U (HOPMYJIBbI,
HeoOXo/Mble [I7isi e€ pelleHusi, TIPOBOJUTh PacUéThl U OLEHUBATb peaibHOCTh
MOJIyYeHHOT0 3HaueHUs (PM3U4eCKOU BeTMUVHbI;
— peliaTh KaueCTBeHHbIe 3a/jauu: BbICTPaUBaTh JIOTUYEeCKU
HENpOTUBOPEUMBYIO LIEMOYKY PAaCCY’)KAEHUM C OMOpOM Ha W3yueHHble 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UUeCKUe sIBIIeHUS;
— UCTIONb30BaTh  TPU  pelleHur  yueOHBIX  3afjau  COBpeMeHHbIe
MH(OPMAaLMOHHbIE TEXHOJIOTUM JJI TIOWCKa, CTPYKTYPUPOBaHUSI, MHTepHpeTalyun
U TIpe/icTaB/IeHrs1 yueOHOM 1M HayYHO-TIOMY/ISIPHOM MH(bOpMAaIUY, TIOTyYeHHOU 13
Pa3/IMYHbIX UCTOYHUKOB, KDUTUYECKH aHATM3UPOBATh I0/Iy4aeMyr UH(OPMALHIO;
— TIPUBOIUTH MPUMePbI BK/Iala POCCUNUCKUX U 3apyDe)KHBIX YUEHbIX-(HU3UKOB
B pa3BUTHe HAyKW, OOBSCHeHUe IPOLIeCCOB OKPY’Kaloll[ero MHpa, B pa3BUTHE
TeXHUKU U TeXHOJIOTHH;
— VICTIO/Ib30BaTh TEOpeTUYEeCKHe 3HaHUS MO (PU3MKe B MOBCEJIHEBHOW KW3HU
nuist obecrieueHusi 6€30MaCHOCTH TIpY OOpallieHny ¢ MpUbopaMu U TeXHUYeCKUMU
yCTPOWCTBaMM, [jisi COXPAHEHUs 3[I0POBbsi U COOTIO/IeHHsI HOPM YKOJIOTMUeCKOT0
MOBe/IeHUs] B OKPYJKarolLler cpejie;
— paboTaTh B TpyIlle C BBITIOJIHEHHEM Ppa3/IMUHBIX COLMATBHBIX pOJIeH,
MJIaHAPOBaTh paboOTy TpyNmbl, palMOHA/JLHO pacrpeensaTb O00s3aHHOCTH U
TJIAHUPOBATH JIeSITe/IbHOCTb B HECTaHZAPTHBIX CUTYaLUsiX, a/leKBaTHO OLIeHUBaTh
BKJIaJl KaXX/IOTO U3 YUYaCTHUKOB T'DPYIIIIBLI B PellieHre pPacCCMaTpUBaeMoi TIpo0JieMbl.
K koHIy oOyuenusi B 11 K/acce rpefMeTHbIe pe3y/abTaThl Ha 0a30BOM
YPOBHe JIO/DKHBI OTPa’kaTh CPOPMHUPOBAHHOCTD Y 00yUaroIUXCsl YMEeHU:
— JIeMOHCTPUPOBaTh Ha MpUMepax poJib U MeCcTO (PU3MKU B (POPMHUPOBaHUU
COBPEMEHHOW HAyYHOW KapTHMHbI MHpa, B pPa3BUTUM COBPEMEHHOW TEXHUKUA U
TEeXHOJIOTUW, B MPAKTUUYECKOWU [lesITe/lbHOCTU JIOJeH, 11eJIOCTHOCTh U eJUHCTBO
(r3nUeCcKo KapTUHbI MHPa;
— YUUTHIBATh TPaHULbl TIPUMEHEHHUsI M3yUeHHbIX (U3NUECKHUX MOJesiei:
TOYEUHbIN 3/IeKTPUUYEeCKUl 3apsif, Jy4d CBeTa, TOYeuHbI UCTOYHUK CBeTa, si/lepHast
MoOJle/lb aTOMa, HYK/IOHHas MoOJie/lb aTOMHOIO s/ipa IpU pelleHuH (U3NUeCKUx
3a/ay;
— pacro3HaBaTh ¢usnyeckue siBjieHus (MpoLecchl) U 00bICHATL UX Ha OCHOBE
3aKOHOB 3/IeKTPOJJMHAMUKM U KBAaHTOBOW (DM3UKU: 3/IeKTpUUECKAasi MPOBOAUMOCTb,



Ter/ioBoe, CBETOBOE, XWUMHUECKOe, MarHUTHOe [eWCTBUSl TOKAa, B3aWMOJEHCTBHE
MarHuTOB, 2JIeKTPOMarHuTHasi WHAYKIWs, [elCTBUe MarHUTHOTO TI0As Ha
MIPOBOIHUK C TOKOM U JIBIWKYIIUNCS 3apsifi, 3/eKTPOMarHUTHbie Koyie0aHUS U
BO/IHbI, TIPSIMOJIMHENHOe PpacrpoCTpaHeHWe CBeTa, OTpakeHue, TIpeioM/ieHue,
uHTepdepeHius, audpakius W MOJspU3alivs  CBeTa, /AUCIEpCUst CBeTa,
doToanektpuueckuii 3¢ dekT (hoToaddeKT), cBeTOBOe /laB/ieHre, BOSHUKHOBEHUE
JMMHEeNYaToro CrekTpa aToMa BOJIOpPOJia, eCTeCTBeHHas U UCKYCCTBeHHast
Pa/IM0aKTUBHOCTb;

— OMUCHIBAaTh M3YUEHHbIE CBOWCTBA BellleCTBa (3/IeKTpUUECKWE, MarHUTHbIE,
ONTUYECKUe,  SJIEKTPUYECKYI0  MPOBOAUMOCTb  pa3/iMuHbIX  Cpel)) WU
3/IeKTPOMAarHuTHbIe $iBJieHUs1 (TPOLeCChI), UCMOJb3ys (HU3MYecKre BeIUUMHBIL:
3/IeKTPUUECKUM 3apsi]], Chja TOKa, 3/IeKTpUUYeCcKoe HarpsbkeHue, 3/eKTpuuecKoe
COTIPOTHBJIEHWE, Pa3HOCTb TOTEHIIMAJIOB, 3JIEKTPOJBIIKYINas CHa, paboTa TOKa,
WHJYKI[MST MarHATHOTO TMoJjsi, cuna Awriepa, cuna JlopeHlja, WHAYKTUBHOCTh
KaTyIIKWA, SHeprusi 3/JeKTPUUYecKOro M MarHUTHOTO TI0jieM, mepuoj, U 4YacToTa
KosiebaHui B KosjebOaTesbHOM KOHTYpe, 3apsii U CWJa TOKa B TIpoLjecce
rapMOHMUECKHUX 3JIEKTPOMAarHUTHBIX KojiebaHui, ¢OKyCHOe pacCTossHhe U
ONTUYeCKasi CWJa JIMH3bl, MPU OINWCAHUW TIPABU/IBHO TPAKTOBaTh (PU3WUECKUU
CMBIC/T WCIIO/b3yeMbIX BeJMUMH, WX 0003HaueHUs] W eJUHUIIbl, YKa3bIBaThb
dbopMy/ibl, CBsA3bIBalOl[Me [JAHHYH (U3WUECKYI0 BeJMUMHY C JPYTMMHU
BeJIMUMHaMU;

— OMMChIBaTh M3yUeHHble KBAHTOBbIe SIBJIGHUSI M TIPOL[eCChI, UCIOJIb3Yys
¢du3uueckre BeIUUMHBI: CKOPOCTb 3/1€KTPOMArHWUTHBIX BOJIH, [I/TMHA BOJIHBI U
yacToTa CBeTa, SHePrys U UMITy/IbC (DOTOHA, TIepUO/] Moypacriajia, SHePryst CBA3U
aTOMHBIX $i/iep, TpH OIMMCAHWW TIPaBUILHO TPaKTOBaTh (PU3NUECKUA CMBIC/
WCTIOJ/Tb3YEMBIX BEJIMUMH, WX 0003HAUeHHs W e[WHMIIbI, yKa3biBaTb (OPMYJIbI,
CBsI3bIBAIOII[ME JlaHHYI0 (U3UUECKYH0 BeJWYMHY C JPYTMMU BeJUUMHAMM,
BLIUMC/IATH 3HaUeHWe (pU3nUeCcKoi BeJTMUUHBbI;

— aHa/M3MpoBaTh (hr3MUecKre TpoLecChl U sIBJIEHUS], UCTIOIb3Ys (PU3nUecKue
3aKOHbI Y TIPUHLUIIBIL: 3aKOH OMa, 3aKOHbI MOC/Ae0BaTe/IbHOTO Y Tapajie/lbHOro
CoelMHEeHUs TIPOBOJHUKOB, 3akoH [[koynsi—JleHlla, 3aKOH 3/€KTPOMarHUTHOM
WHAYKIWY, 3aKOH MPSMOJIMHEMHOTO pacnpOoCTPaHeHUs! CBeTa, 3aKOHbI OTpa)kKeHUst
CBeTa, 3aKOHbI MpeJIOM/IeHHsI CBeTa, ypaBHeHUe OWHIITelHa A (hoTo3(deKTa,
3aKOH COXPaHeHWs] 3HepruH, 3aKOH COXpaHeHUs MMITYJIbCa, 3aKOH COXPaHeHMs
3/IEKTPUUECKOT0 3apsi/ia, 3aKOH COXpaHeHWs MacCOBOTO UMCJia, TOCTy/aThl bopa,
3aKOH Pa/IM0aKTUBHOTO pacrajia, Mpyu 3TOM pa3/idyaTh CJIOBECHYHO (POPMYTUPOBKY
3aKOHa, €ro MareMaTUueckoe BbIpa)KeHHWe W YCA0BUs (TpaHUIlbl, 00JaCTH)
TIPUMEHUMOCTH;

— ornpefensaTb  HarpaB/ieHWe BeKTOpa UHAYKLMM  MarHUTHOTO  TI0Jist
TIPOBOJHMKA C TOKOM, CWIbl AMIiepa U CuJjibl JIopeHI1a;

— CTPOUTH W OITMCBIBATH H300pakeHHe, CO3/jaBaeMoe IIJIOCKHM 3€pKaJioM,
TOHKOM JIMH301;



— BBLITIOJTHATE JKCIIEPUMEHTHI 110 WCCe/IOBaHUI0 (U3NUECKHUX SIBJIEHUM U
TIPOIL[ECCOB C WCTIO/b30BaHHEM TMPSIMBIX M KOCBEHHBIX W3MepeHHWi: TpU 3TOM
dopMyvpoBaTth TpoOsieMy/3ajjauy M TUIOTe3y yueOHOTO JKCIepUMEHTa,
coOupaTh yCTAaHOBKY W3 TPeJIOKEHHOTO 00O0pYy/I0BaHUS, TPOBOJUThL OIBIT U
chopMy/TIpOBaTh BHIBO/IBI;

— OCYIIIeCTBJISITh TIPSIMble ¥ KOCBeHHbIe M3MepeHUs] GU3NUYeCcKUX BeJIMUMH, TPy
3TOM BBIOMpaTh ONTUMAJBHBIA CMOCOO M3MepeHUsi M UCII0/Ib30BaTh H3BECTHBIE
MeTO/bl OLIeHKH TOTrPelHOCTel U3MepeHUl;

— WCCIe/JOBaTh 3aBUCUMOCTA  (U3UUECKUX BEIUYHMH C HCI0J/Ib30BaHUEM
NPSIMBIX W3MEPeHU: TpPH 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY, (PUKCHUPOBATh
pe3y/ibTaThl TTOTyYeHHOM 3aBUCHMOCTU (DM3WUYECKHUX BEJIMUMH B BUjle TaO/UI] U
rpadrKoB, ieJlaTh BBIBO/BI TT0 pe3y/IbTaTaM UCC/IeZIOBAHMS;

— cobmmoaaTh TipaBmia 6e30MacHOTO Tpy/ia MpY TIPOBeJeHUH UCCeJoBaHuM B
paMKax yueOHOro »3KCliepuMeHTa, yueOHO-HCCe0BaTe/IbCKOM UM TPOEKTHOM
JesiTe/IbHOCTU C WCI0J/Ib30BaHHEM H3MepHUTe/IbHBIX YCTPOUCTB U J1TabopaTOpPHOTO
obopyaoBaHUS;

— peliaTh pacuéTHble 3a/laud C SIBHO 3aJaHHOW (DU3UYECKOW MOJeblo,
WCTI0JTB3YS1 (hr3ruecKyie 3aKOHBI 1 TIPUHIIUITHI, HA OCHOBE aHa/M3a yCJIOBUS 3a/jauu
BbIOMpaTh (PU3NUECKYIO MOJe/b, BBIENSTh (PU3HuUeckre BeJTMUMHBI U (POPMYJIb,
HeoOXoauMble [T eé pellleHus, TTPOBOJAUTh PACUEThl U OLIEHHWBATh PeasbHOCTh
TI0/TyUeHHOTO 3HaueHusT (hU3UUeCKO BeTMUNHBI;

— pelliaTh KaueCTBeHHbIe 3a/jauu: BLICTparBaTh JIOTUYeCKU
HETIPOTUBOPEUMBYIO IIETIOYKY pacCy>KJeHWM C OIopoi Ha W3yueHHble 3aKOHBI,
3aKOHOMEPHOCTH U (pr3nuecKue sSBIeHUS;

— WCIO/Ib30BaTh  MPH  pelleHnd  yuyeOHbIX ~ 3aZlad  COBpeMeHHbIe
WHGbOPMAI[MOHHbIE TEXHOJIOTUU [I/Isl TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIpeTal[ii
W TIpeJICTaB/IeHNsT yueOHOW W HayUHO-TIONY/IIPHON WH(bOpPMAI[UH, TTOTyUYeHHOH U3
Pa3TMUHBIX ICTOYHUKOB, KDUTHUECKH aHaTM3UPOBAaTh T10/TyuyaeMyr0 HH(POpPMaIHio;
— OOBSICHSITh TPUHIUIMBI AeWCTBUS MaIllMH, TPUOOPOB U TeXHUUYECKUX
YCTPOMCTB, pa3/nuaTh YCIOBUS WX 0€301acHOTO MCTIOh30BaHUs B ITOBCeAHEBHOM
YKU3HU;

— IIPUBO/IUTH MPUMeEPHI BK/Iala POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(H3UKOB
B pa3BUTHE HayKW, B OOBSICHEHHE ITPOLIECCOB OKPY)KAIOIIIero MHpa, B Pa3BUTHE
TEeXHUKHU W TeXHOJIOTHH;

— WCTI0/Tb30BaTh TeopeThuuecKye 3HaHUs 10 (U3MKe B TOBCEJHEBHOW KU3HU
ayist obecrieueHust 6€30MaCHOCTH TIPU 0OpalljeH!H C NMPUOOPaMU U TeXHUUeCKUMHU
yCTPOMCTBAMH, [I/Isi COXPAaHeHUs 3/I0pPOBbs U COOJIIO/IeHUSI HOPM 3KOJI0TMUeCKOro
TOBeJIEHUs B OKPY>KaroLLer cpeJe;

— paboTaTh B TpYyIIle C BBINOJHEHHEM Ppa3/IAYHBIX COLMATBHBIX PpOJIeH,
TJIaHUPOBaTh PabOTy TPyINIbl, PpalMOHA/JLHO pacrpeensaTb O00sSI3aHHOCTH U
TJIaHAPOBATh JIeATe/TbHOCTb B HECTAHJAPTHBIX CUTYAlMsIX, aZleKBaTHO OL[€HHUBATh
BKJIaJl Ka>K/IOT0 M3 YUAaCTHUKOB T'PYIIILI B pellieHre pacCCMaTpUBaeMoi TIpO0IeMBI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Ko/muecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne i/ Kourposibabie  IIpakTuyeckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
padoTsI padoThI
pecypchbl
Pazpen 1. PU3NKA 1 METO/IbI HAYUHOI'O ITO3HAHUSA
1.1 du3uKa U MeTO/ibl HAyYHOI'O [I03HAHUS 2 Bubmiorexa [TOK
https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa OK
https://m.edsoo.ru/7f41bf72
29 Timamiixa 7 bubnmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHeHHs B MeXaHUKe 6 1 1 Bubmiorexa [TOK
https://m.edsoo.ru/7f41bf72
Nroro no pa3peny 18
Paspen 3. MOJIEKYJIIPHASA ®U3NKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYEeCKOU 9 1 bubmuoreka LIOK
’ TEOpUH https://m.edsoo.ru/7f41bf72
bubmoreka [JOK
2 1 1
3 OCHOBLI TEPMOAMHAMHKH 0 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSTHHS BeLeCTBa. 5 bubmoreka [JOK




@®az0Bblie Mepexobl

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

Ntoro no pazpeny 24

Pazgen 4. SJIEKTPOAUHAMUMKA
4.1 DJIeKTPOCTaTUKa 10 Bubmorexa LOK

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

40 [TocTosIHHBIN 3/1eKTpUUeCKUi TOK. TOKHU B 1 bubnuoreka LIOK

' pasIUuHbBIX cpejax https://m.edsoo.ru/7f41bf72

Wtoro no paspeny 22

Pe3epBHOe Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 K/TACC

KoimuecTBo yacoB J/IeKTPOHHBIEe
HaumeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne i/ Kourponbnaeie IIpakTHueckue
NporpaMmsbI Bcero oOpa3oBaTe/bHbIE
paboThI paboTsI
pecypcsl
Paspen 1. JIEKTPOJUHAMMKA
11 MarnuTHoe 1oJe. J71eKTpOMarHuTHas 1 1 3 Bubmoteka LIOK
' UHI VKLY https://m.edsoo.ru/7f41c97c
Ntoro no pa3peny 11
Paspen 2. KOJIEBAHUWSA 1 BO/THBI
51 MexaHuyeckue U 3/1eKTPOMarHUTHbIe 9 1 Bbubmoteka LIOK
' KojebaHus https://m.edsoo.ru/7f41c97c
99 MexaHunyeckye ¥ 3/71eKTPOMarHuTHbIe 5 1 Bbubmoteka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onrtuka 10 3 Bubmorexa OK
https://m.edsoo.ru/7f41c97c
Nroro no pa3peny 24

Pa3zaen 3. OCHOBBI CIIEIIMAJ/TbHON TEOPUM OTHOCUTEJ/IBHOCTH

31 OCHOBBI Crieliua/ibHOW TeopUuu 4 1 bubmoreka [LJOK
OTHOCUTEJ/IbHOCTHU https://m.edsoo.ru/7f41c97c
Uroro nio pasgeny 4
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 O/ieMeHThbl KBAHTOBOM ONTUKHU 6 Bubmorexa OK

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




4.2 CTpoeHue aToMa 4 Bubnmoreka LIOK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOe spo 5 Bubmoreka OOK
https://m.edsoo.ru/7f41c97c
WNtoro no pa3speny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMU 1 ACTPODPU3UKN

5.1 OneMeHTbI aCTPOHOMUU U aCTPOU3UKH 7 l]?tlffsjzl/l//lrfee;{si(])—.[r?/};f41c97c
Wtoro no paspeny 7
Paspen 6 OBOBIIARIIEE ITOBTOPEHUE
Wroro no pasgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




KAJIEHJAPHO-TEMATNYECKOE IVIAHUPOBAHUE

10 KJIACC
Ko/muecTrBo yacoB JJIeKTPOHHBIE
Ne Jdata uudpoBbie
w/n Tema ypoka Beero KoﬁnTpoanme HpﬁaKTI/I'-IECKI/Ie WlyueHHs  0GPa30BaTeNbHbIE
padoTsI padoThI pecypce
du3rKa — Hayka o Ipupoze.
1 Hayunsbie METg’ bl HOCE)H;)HI:IHH 1 Bubmioreka LOK
y A https://m.edsoo.ru/ff0c32e?2
OKPY’Karolllero Mupa
Posib 1 MecTO QU3UKYU B

’ (hopmMHpOBaHUM COBpPEMEHHOM 1 bubmmoreka IIOK
Hay4HOM KapTHHbI MUPa, B https://m.edsoo.ru/ff0c33e6
TIPaKTUUeCKOU J1esATe/TbHOCTH JIIOIei
MexaHHnueCcKoe JBUKEHHE.

3 OTHOCUTE/IBHOCTh MeXaHUUeCKOr 0 1 bubmoreka LIOK
nBwkenus. [lepemenieHre, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMepHOe npsmoJ/ivMHerHoe 1 bubmoteka LIOK
IIBUKeHNe https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOe NpsAMOJIMHeHHOoe 1 bubnuoreka IIOK
[IBIDKeHue https://m.edsoo.ru/ff0c372e

6 CBo6o/iHOe TIajieHue. Y CKOpeHHe 1 bubnuoreka IIOK
CBOOOHOTO TIaZIeHHsI https://m.edsoo.ru/ff0c39cc
KpuBosnvHeliHOe IBUXKeHMe.

7 ,Z[gl/I)KEHI/Ie Mmare f/IaﬂbHoﬁ TOYKH T10 1 bubmaorexa LIOK

p https://m.edsoo.ru/ff0c3ada
OKDPY>KHOCTH
[TpuHLMn oTHOCUTeNnbHOCTU ["anunes.
PUHR bubmoreka LIOK
8 MHepryanbHbIe CUCTEMbI OTCUeTa. 1
o https://m.edsoo.ru/ff0c3be8
IlepBbiy 3ak0H HeroTOHA
9 Macca Tena. Cuna. [1puHuun 1 bubnuoreka LIOK




CyTeprio3uuu cui. Bropou 3akoH
HproToHa [/11 MaTeprasbHOU TOUKHU

https://m.edsoo.ru/ff0c3be8

Tpertun 3akoH HbroToHa f/151

bubmoreka [JOK

10 MaTeprabHbIX TOUEK https://m.edsoo.ru/ffO0c3be8
3aKOH BCeMUPHOro Tarotenus. Cunia

11 TsoKecTH. [1e pBaH KOCMUYecKast Bubmioreka LOK

- IeP https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cwuia ynpyroctu. 3akoH I'yka. Bec bubmoreka LJOK
Tena https://m.edsoo.ru/ff0c3el8
Cua tpenusi. KoadduiiyeHT TpeHus.

13 Cuna clc))n OTI/IBJIEI?I/IQ;{F]? )41 BI/IE(QHI/II/I bubmiorexa HOK

P e https://m.edsoo.ru/ff0c3f76
TeJla B )KUJKOCTH WJIM ra3e
[TocTynarenbHOe ¥ BpaljaTtenibHOe

14 JBI>KeHHe abCOMIOTHO TBEPIOTO Tesa. bubmoreka LIOK
MowmeHT cuibl. I1nedo cunel. YcioBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUs TBEPAOIo Tesa
NMnynbc MaTepuanibHOM TOUKH,

15 CUCTeMbI MaTepUaIbHbIX TOUEK. Bubmoteka LIOK
WMty nbc cuiibl. 3aKOH COXpaHeHUst https://m.edsoo.ru/ff0c43d6
HMMITy/IbCa. PeakTMBHOe [IBI)KEeHUe
PaboTa 1 MOIITHOCTb CHJIBL.

16 KuneTtnueckasi sHeprusi MaTepyuaaibHONR bubmoreka LIOK
Touku. Teopema 06 n3MeHeHUN https://m.edsoo.ru/ff0c4502
KWHETHYeCKOW SHepruu
[ToTeH1ManbHasi SHEPTHS.

[ToTeHanbHast SHEPrys yrpyro

17 edo 1]\-}[1/1 OBaHHOI/Ivl'[I) )KIEIIHEIY Brbmiorexa [JOK
A PMHP Py ’ https://m.edsoo.ru/ff0c461a
[ToreHnMambHAsT SHEPT U TeJsia BOIU3U
TIOBEPXHOCTH 3eMJIr
[ToTeH1[ManbHbIe U HETTOTeHI[AaTbHbIe

18 cusibl. CBsi3b paboThI bubmoreka LIOK

HernoTeHHa/IbHbIX CUJ/I C U3MEHEHHEeM
MeXaHUUeCKOU SHepruu CUCTeMbI TeJl.

https://m.edsoo.ru/ff0c478c




3aKoH COXpaHeHUs MeXaHUUeCcKou
SHepruu

19

JlabopaTtopHasi paboTa
«MccmemoBanue CBs3u pabOThI CHITBI C
M3MeHeHHeM MeXaHUUeCKOW SHeprun
TeJia Ha TIPUMepe PaCTsHKEHHs]
PE3MHOBOTO JKI'yTa»

20

KoHntposnbHast paboTa 1o Teme
«KnHemaruka. JluHaMuKa. 3aKOHbI
COXpaHeHUs B MeXaHUKe»

bubmoreka LJOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBbI€ MOJI0)KEeHUST MOJIEKYISIPHO-
KUHEeTHYecKol Teopun. bpoyHoBCKoe
naBwkenue. Iuddysus

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

22

23

24

25

XapakTep ABWKeHUs U
B3aUMO/IeHCTBUS YaCTHL] BellleCTBa.
Mopenu CTpoeHUs ra30B, KUAKOCTeN
U TBEP/bIX Tes

Macca mosnekyn. KonuyectBo
BelectBa. [loctosHHas ABorazspo
TeruioBoe paBHOBecue. TemmnepaTtypa
U eé usMmepenue. I11kana Temrieparyp
[enbcus

Npeansnbiii ra3 B MKT. OcHOBHOe
ypaBHeHue MKT

bubmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

27

28

AbGcosnroTHasi TeMriepatypa Kak Mepa
cpefiHel KHHeTUYeCKOW SHepruu
[BIDKEHUSI MOJIeKy/l. Y paBHeHue
MeHpeneeBa-KnanerpoHa

3akoH [lanpToHA. ['a30Bble 3aKOHbI

JlaboparopHas paboTa
«MccnenoBanue 3aBUCUMOCTH MEXY
rapaMeTpaMu COCTOSTHUS

bubmoreka LJOK
https://m.edsoo.ru/ff0c511e




pa3pekKeHHOT0 Tra3a»
W3orpoijecchkl B WjlealbHOM Ta3e U X

bubmoreka LJOK

29 rpaduueckoe rnpezcTaB/ieHHe https://m.edsoo.ru/ff0c570e
BryTpeHHss sHeprus
TepMOJIMHAMUYeCKOU CUCTEeMbI U
30 crnoco0Obl e€' u3MeHeHus. Konuuectso bubnuoreka LIOK
TeTIOThI ¥ paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEeprus Og4HOAaTOMHOI0 H/leaTbHOT O
rasa
31 Bugpl Tenionepegaun Bubmiotexa LIOK
A pea https://m.edsoo.ru/ff0c5¢36
Y nenpHas TEII0EMKOCTD BelLecTBa.
A . bubmoreka [JOK
32 KonuruecTBOo TerioTel npu
o https://m.edsoo.ru/ff0c5c36
Terionepesave. AarabaTHbIHN MPOLieCe
33 [TepBbIi1 3aKOH TePMOJUHAMUKHU U €r0 bubmoreka LIOK
MPUMEHEHHE K U30IpoLieccam https://m.edsoo.ru/ff0c5efc
Heobpatumoc oLecco
34 npu g ZH]I;ITOTZ; EaI];IOH o Bubmioreka LOK
PHPO/E. p https://m.edsoo.ru/ff0c6230
TepMOJVUHAMUKU
35 [Mpunuun gericteus u KI1/ TeryioBoi bubmoreka LIOK
MaIIUHbI https://m.edsoo.ru/ff0c600a
36 Mukn KapHo u ero KIIZI
37 OKooruueckue rmpooeMbl
TeIJIO9HEepPreTUKU
O6o61iaron il ypok «MoJiekyJ/isipHast bubmoreka LIOK
38
¢u3vka. OCHOBBI TEPMOJUHAMUKI» https://m.edsoo.ru/ff0c6938
KoHTtposnbHast paboTa o reme
39 «M}(I)Tnpeij]}; ;LEH cb;ml:(a TOIEHOBBI Bubmiorexa [JOK
y7Ap ) https://m.edsoo.ru/ff0c6a50
TePMOJAVUHAMUKU»
40 [Tapoobpa3oBaHue U KOHZEHCaLMs. bubmoreka LIOK
Wcnapenue v KureHue https://m.edsoo.ru/ff0c63b6
41 AOGCOJTIOTHAsI U OTHOCHUTE/IbHAsI bubnmroreka [JOK




B/JIQ)KHOCTh BO37yxa. HachlieHHbIN
nap

https://m.edsoo.ru/ff0c64d8

TBépaoe Teso. Kpucramivueckre u
aMmop@Hble Tesla. AHU30TPOITUS

bubmoreka LJOK

42 CBOWCTB KpUCTa/UIOB. JKujkue https://m.edsoo.ru/ff0c65f0
KpucTasuibl. CoBpeMeHHbIe MaTepUaslbl
I1naBneHue ¥ KpucTaaanu3aLys.
43 Y nenbHas TEHJI%Ta HnaBne:I/Iﬂ BEnbmiorexa LIOK
A ) https://m.edsoo.ru/ff0c6708
Cybsiumarusi
bubnmoreka [JOK
44 YpaBHeHue TeTI0BOro HanaHca https://m.eds0o.ru/Ff0c6820
OnekTpu3alys Tea. DIeKTPUUeCKUN
45 3a p,Z[BaL]lBI/I a 3/71eKT I/IIII;CKI/IX bubmiorexa HOK
A A p https://m.edsoo.ru/ff0c6bcc
3aps/i0B
ITpoBOAHUKY, TUTEKTPUKU U
46 n(i)n HAOBO HI/'?KI/I 3aK§H COXpaHeHUs Bubmmorexa LIOK
YTPOBOA ’ P https://m.edsoo.ru/ff0c6bcc
3/IeEKTPUYECKOrO 3apsijia
BzaumogencTBue 3apsanoB. 3aKOH
47 K HOHaATOHeqHLIH'I;?IﬁKT NUYeCKUU Bubmmorexa LIOK
Y ) p https://m.edsoo.ru/ff0c6ce4
3apsAn
Harmpspk€éHHOCTE 3/1eKTPUUYeCKOro
48 noJist. [IpyuHLUI cynepriosunuu bubmoreka LIOK
3/1eKTPUYeCKHUX roseu. JInnuu https://m.edsoo.ru/ff0c6df2
HaTPsUKEHHOCTU
PaboTa CHJT 3/IeKTPOCTaTUUECKOTO
49 noJs. IToten I/IaJIpPa3HOCTb Bubmmorexa LIOK
) HMaL. https://m.edsoo.ru/ff0c6f00
TOTeHIaIOB
ITpoBOAHUKY U TUIEKTPUKU B
50 9JIpeKT ;(E)CTaTI/ILIe'E([ZKOM 1'[0[;16 Bub/moreka LIOK
p ) https://m.edsoo.ru/ff0c7018
[vsnekTpuyeckasi IPOHULIAEMOCTD
51 D1eKTpoeMKOCTb. KoHzieHcaTop Bnbmaorexa [JOK

https://m.edsoo.ru/ff0c7126




52

53

DJIEKTPOEMKOCTb MI0CKOT0
KOHJleHCcaTopa. JHeprus 3apshkKeHHOIo
KOH/IeHcaTopa

JlaboparopHast paboTta "V3mepeHue
3/1eKTPOEMKOCTH KOHZeHcaTopa"

bubmoreka LJOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHLMI AeMCTBUS U TIpUMEHeHre
KOH/IEHCaTOPOB, KOMUPOBAa/IbHOIO
ariraparta, CTPyMHOTO pUHTepa.
DJIEKTPOCTaTUUeCKasi 3alliuTa.
3asemsieHre 371eKTponprubopoB

55

ONeKTpUUeCcKri TOK, YCJIOBUS €ero
cyljecTBoBaHUsl. [I0CTOSIHHBIM TOK.
Cuia Toka. HampsokeHue.
CompoTtuBnenue. 3akoH OMa 171
y4JacTka Ljemnu

56

57

[MocnenoBatesibHOE, TIAPAJLIeSIbHOE,
CMeIlIaHHOe COeIHEHHE
TIPOBOIHUKOB. JIabopaTopHasi paboTa
«VI3yueHre CMeIIaHHOTO COeIUHEeHHsT
Pe3nCTOpPOB»

PaboTa 1 MOIIIHOCTb 3/IEKTPUUECKOTO
TOKa. 3aKoH [IxoyJisi-JleHua

bubnmoreka [JOK
https://m.edsoo.ru/ff0c74£0

bubmoreka [LJOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /17151 TO/THOM (3aMKHYTOM)
37eKTpruYeckou nenu. Koporkoe
3ambIkaHue. JlTabopaTtopHast paboTa
«3mepenne 3/]C UCTOUHMKA TOKA U
€r0 BHYTPEHHEr0 CONPOTUB/IEHUSI»

bubnmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

60

OJIEKTPOHHAsI MMPOBOJUMOCTb TBEPZBIX
MeTaJlJIOB. 3aBUCUMOCTh
COTPOTUBJIEHUS METAJIJIOB OT
TemnepaTypbl. CBepX1npoBOAUMOCTb

OJIeKTPUUYECKUU TOK B BaKyyMme.
CBouCTBa 3/1eKTPOHHBIX ITyYKOB




[TonyripoBOIHUKY, UX COOCTBEHHAsE U

61 TpyUMecHast IIPOBOAUMOCTb. CBOMCTBA 1 bubmoteka LIOK
p—n-tiepexoga. [TonynpoBogHUKOBEIE https://m.edsoo.ru/ff0c84ae
MpUOOPHI
OJIeKTPUYECKUU TOK B pacTBOpax U

62 pacIuiaBax 3J/IeKTPOJIUTOB. 1 bubmoreka LJOK
DJIEKTPOJIUTUYeCKas JUCCOLaLMs. https://m.edsoo.ru/ff0c82ba
OJIeKTPOJIN3
OJIEKTPUUYECKUU TOK B raszax.

63 CamocTosiTeNTbHbIA U 1 bubmoreka LIOK
HeCcaMOCTOSITe/IbHBINA pa3ps. MosHus. https://m.edsoo.ru/ff0c84ae
[Tnasma
OnekTpryeckue MpUOOPLI U

64 YCTPOMCTBA U UX MpaKTUyecKoe 1 bubmoreka LIOK
rpuMeHeHue. [IpaBuiia TeXHUKU https://m.edsoo.ru/ff0c86fc
6e3omacHoCTH

65 O6o011aroLuit ypok 1 bubmmoreka LIOK
«OJIeKTPOJMHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbHast paboTa 1o Teme

66 «DsnekTpocraruka. [TocTosiHHbIM 1 bubmuoreka LIOK
371eKTpruYecKui ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3/IMUHBIX Cpefax»

67 Pe3epBHbliii ypok. KoHTposibHas 1 bubmoteka LIOK
pabora o Teme "DjieKTpoiHAMHKA" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIil ypok. OO00OIIArOIIHI yPOK 1 bubmoreka [JOK
o TeMaM 10 kacca https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I1O0 68
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11 K/TACC

Ko/mmuecTBo yacoB JJIEKTPOHHBIE
Ne ara u¢dposbie
n/n Tema ypoka Bcero Kontposbuere  IpaxTiveckue ﬂ3yqemm gﬁ[?:lI;OBaTEJIbHBIE
padoThbI padoThI pecypcei
[TocTosiHHBIE MarHUTHI U UX
B3auMOZelcTBre. MarHuTHOe Tosie. 1 bubnuoreka LIOK
BekTop MarHUTHOW MHAYKUMU. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOM UHAYKLUU
MarHuTHOe noJjie TIpOBOJHUKA C
TOKOM. OTbIT JpcTrea. 1 bubmoreka IIOK
B3saumMogelicTBre MPOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopatopHasi paboTa «3yueHne 1 1 bubmoreka LIOK
MarHUTHOTO MOJIS KAaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBYe MarHUTHOTO TOJISI Ha
MPOBOJHUK € TOKOM. Cuia Amriepa.
JlabopaTopHast paboTa 1 1 bubmioreka LJOK
«WccnenoBanue fenicTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHWTa Ha PamKy C
TOKOM»
[elicTBYe MarHUTHOTO TOJISI HA
JBWXKYILYIOCS 3aPSDKEHHYI0 YacTULLy. 1 bubmioreka LJOK
Cuna Jlopentja. PaboTa cumbi https://m.edsoo.ru/ff0c9df4
JlopeHLia
OneKTpoMarHuTHas UHAYyKLusA. IToTok
BeKTOpa MarHuTHOM uHAyKIuu. 3[1C 1
WH/JYKUWW. 3aKOH 3JIeEKTPOMarHUTHOU
nHAyKUuuU dapajges
JTaboparopHasi pabota 1 1 bubmmoreka IIOK
«/ccnefnoBanue siBI€HUST https://m.edsoo.ru/ff0cal50




3/IeKTPOMAarHUTHOW MHAYKLIK»

WVHAYKTUBHOCTL. BeHKe
caMorHAyKLuU. D/1C caMOUHAYKLMH.
OHeprusi MarHUTHOTO I0J1s1 KaTYIIKHU C
TOKOM. JJIeKTPOMarHUTHOe I10J1e

bubmiorteka LJOK
https://m.edsoo.ru/ff0ca600

TexHUuyeckye yCTpONCTBa U UX
NpUMeHeHue: TTOCTOSIHHbIE MarHUTHI,
3/IeKTPOMAarHuThl, 3JIeKTPO/|BUTaTelIb,
YCKOpUTENU 37IeMeHTapHbIX YaCTHll,
VH/YKL[MOHHAs T1eub

10

11

12

O606imaroriuii ypok «MarHuTHoe
niosie. DJIEKTPOMArHUTHAST UHYKLHS»

KonHTponbHasi paboTa 1o Teme
«MarsuTHoe 1iose.
OneKTpoMarHUTHasi UHAYKLUS»

CB00OO/JHbIE MEXAHUUECKHE
KosnebaHus. 'apMoHUuecKre
KosiebaHusl. Y paBHEHHe
rapMOHUYECKUX Kojie0aHM.
[IpeBpallieHue 3Hepruv

bubmorteka LJOK
https://m.edsoo.ru/ff0cab82

bubmorteka LJOK
https://m.edsoo.ru/ff0cad58

bubmoreka IIOK
https://m.edsoo.ru/ff0caf06

13

14

15

16

JTabopaTopHas pabora
«/ccnenoBanuve 3aBUCUMOCTH
repro/ia Majibix KoseGaHUii rpy3a Ha
HUTH OT JIJIMHBI HUTU U MacCChl Tpy3a»

KonebarenbHb KOHTYP. CBOOO/HBIE
3/IEKTPOMarHUTHbIe KOie0aHus B
uziealbHOM KoJiebaTe/lbHOM KOHTYPE.
AHasiorust MeXxaiy MeXaHMueCKUMH 1
3/IEKTPOMAarHUTHBIMHU KO/1e0aHUSIMU

®opmyna TomcoHa. 3akoH
COXPaHEHMsI IHEPTUH B U/1ea/TbHOM
KosiebaTesTbHOM KOHTYpe

ITpencraByieHre O 3aTyXarIUX

bubmioreka LJOK
https://m.edsoo.ru/ff0cb820

bubmoreka IIOK
https://m.edsoo.ru/ff0cb9c4

bubmoreka LJOK




KosiebaHusIX. BEIHYKIeHHBIe
MexaHWuecKre Kosebanus. PesoHaHc.
BbIHYKIeHHBIE 3/IeKTPOMarHUTHbIE
KoJyiebaHus

https://m.edsoo.ru/ff0cbb86

17

[TepemenHbIv TOK. CMHYCOMJATbHBIA
repeMeHHbIN TOK. MOILHOCTb
TepeMeHHOr0 ToKa. AMIUVIMTYHOe U
JleMCTBYIOLLlee 3HaUeHNe CUJIbI TOKA U
HarpsyKeHust

bubmiorteka LJOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBojcTBo,
repejava u rorpeodseHue
3/IeKTPUYECKOW SHeprumn

19

20

Y CTpOMCTBO ¥ MPaKTUUECKOe
TIpUMeHeHUe 3/IeKTPUYEeCKOTr0o 3BOHKa,
reHeparopa repeMeHHOI0 TOKa,
JIMHUY 371eKTporiepeiad

JKOJIOTUYeCKre PUCKU TIpU
TIPOU3BO/CTBE 3/IeKTPOSHEPIUH.
KynbTypa ncnosnb3oBaHus
3/1eKTPO3HEPIUH B OBCEHEBHOU
JKU3HU

bubmorteka LJOK
https://m.edsoo.ru/ff0cc324

21

22

MexaHuyecKue BOJIHbI, YC/I0BUS
pacripoctpaHeHus. ITepuoz. CKopocThb
pacripoCTpaHeHus U JJIMHa BOJTHBI.
[TonepeuHble ¥ IPOJOJIbHBIE BOTHBI

3ByK. CKOpOCTb 3ByKa. ['pOMKOCTH
3ByKa. Beicota ToHa. Tembp 3ByKa

bubmioreka LJOK
https://m.edsoo.ru/ff0cca54

bubmioreka LJOK
https://m.edsoo.ru/ff0cccOc

23

O/1eKTpOMarHUTHbIe BOJHbI, UX
CBOMCTBA U CKOpOCTsh. [IIkana
3/1eKTPOMAarHUTHBIX BOJIH

bubmiorteka LJOK
https://m.edsoo.ru/ff0ccfeQ

24

[IpyHLMTIBL pagUOCBA3U U
TesieBUZieHVs. Pa3BuTre cpejCTB
cBsizu. Pagvonokarys




KonTponbHas pabota «Konebanusi u

bubmmoreka IIOK

25 BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimosiMHeHOe pacrpocTpaHeHue
% CBeTa B OZJHOPOJHOMU cpefie. bubmoreka IIOK
ToueyHbIl UCTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oT pa)KEHI/IH cseta. ITocTpoenue Bnbmiorexa [OK
P . p https://m.edsoo.ru/ff0cd4e0
1300pa’keHUH B TUIOCKOM 3epKasie
IIpenomnenue ceeta. [TonHoe
78 BHyTpeHHee oTpakeHue. IIpesensHbIA Bbubmoteka LIOK
yI0JI TI0JTHOT'O BHYTPEHHero https://m.edsoo.ru/ff0cd7f6
OTpaKeHusI
729 JIabopatopHasi pabota «/3mepeHue bubmoreka IIOK
TOKas3areJisi TIpeIOMJIEHUsI CTEKJIa» https://m.edsoo.ru/ff0cd67a
JIun3bl. [TocTpoeHue U300pa>keHui B
30 mn3e. Po Mpna TOHKOU JII;IHBBI Enbmioreka LIOK
- POpMy ) https://m.edsoo.ru/ffOcddle
YBesiueHue JIMH3bI
JTabopaTopHas pabora
31 «VccnenoBaHyie CBOMCTB
1300payKeHU B JIMH3aX»
Hucnepcus cBeta. Cl0XXHBIM COCTaB
37 6enoro ceera. LIger. JTabopaTropHasi
pabota «HabtojeHue Aucrepcun
CBeTa»
NuTepdepenius ceeta. Audpakiys bubmioreka LJOK
33 .
cBeTa. [IndpakMoOHHas peliéTka https://m.edsoo.ru/ffOced22
[TorepeuyHOCTb CBETOBBIX BOJIH. bubnuoreka LIOK
34
[Tonsipu3anys cBeta https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpUOOPLI U YCTPOMCTBA U
yCJIOBUSI X 0€30T1acHOTO IPUMeHEHUsT
36 ["'paHuUIbl TPUMEHUMOCTH bubmoreka LJOK




KJ/IaCCU4eCcKou MexaHuKU. [TocTynarsl
CreL{iaJIbHOX Teopuu
OTHOCUTEJIbHOCTU

OTHOCUTENHHOCTD OOHOBPEMEHHOCTH.

https://m.edsoo.ru/ff0cf862

bubmiorteka LJOK

37 3ame/erne BpEMeHH U COKparlieH e https://m.edsoo.ru/ffOcfa42
JTMHBI
OHeprusi U UMIYJIbC PeISTUBUCTCKOW
38 qaCT[I)/I bl CBHBI:y Macé)bl C SHeprueu u Bu6morexa LIOK
L. p https://m.edsoo.ru/ff0cfc68
HAMIYJIbCOM. JHeprus MoKost
KonTposibHas pabora «OnTHKa.
39 OCHOgbI cre Ifaanof/’I«Teo 17151 Bu6morexa LIOK
B p https://m.edsoo.ru/ff0cf6£0
OTHOCUTETbHOCTH»
®otoHbl. ®opmyna I1naHka. OHeprus bubmoreka LIOK
40
Y UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITUE U UCCe[JOBaHHEe
bubmoreka IIOK
41 (porospexra. Ombrrer A. I https://m.edsoo.ru/ff0cffc4
CroneTtoBa
3akoHbI (hoTo3QdeKTa. YpaBHeHHE
42 BH“HmTeSIzHa nc2¢¢0T03¢£eKTa Bnbmiorexa [JOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpachas rpanutia» dotosddekra
aBneHue ceeta. OnbiTel I1. H.
43 JII[eﬁe eBa. XIMUUeCKoe JeHCTBHe Bu6morexa LIOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHMYecKre yCTpOMCTBA U
MpakTUUeCcKoe NMpuMeHeHue:
44
dboTo3/1eMeHT, hOTOIaTUMK,
coJiHeuHast OaTapesi, CBeTOJUO/]
45 Perienue 3azmau no teme «371€MeHTbI bubmiorteka LJOK
KBAHTOBOU ONTUKN» https://m.edsoo.ru/ff0d0302
Mogenb aroma TomcoHa. OTIBITEI
A bubmmoreka IIOK
46 Pesepdop/a 1o paccesHUIO O-4acTHL].

HJ'IaHETapHaH MO/Jie/Ib aTOMa

https://m.edsoo.ru/ff0d091a




47

48

49

50

51

IToctynate! bopa

N3nyuenue u nornoiieHre (GOTOHOB
TIpY Tiepexo/ie aToMa C O/JHOTO YPOBHS
SHEepPruM Ha Apyroi. Busel crieKTpoB

BosiHOBBIE cBOMCTBaA yacTUL]. BOJHBI
e bpowuns. KopryckyJisspHO-
BOJIHOBOU iyanu3m. CIIOHTaHHOe U
BbIHY)K/IEHHOE U3/ly4eHHe

OTKpbITUE PAZIMOAKTUBHOCTU. OTBITHI
Pesepdop/a 1o onpefesieHUIO cocTaBa
PaZiMOaKTUBHOI'O U3/TyYeHUsI

CaoricTBa anb(da-, 6eta-, ramma-
u3nyuyeHus. BnusHue
PaJHOAaKTHBHOCTH Ha )KUBbIE
OpraHU3MbI

bubmiorteka LJOK
https://m.edsoo.ru/ff0dOafa

bubmiorteka LJOK
https://m.edsoo.ru/ff0dOafa

bubmoreka IIOK
https://m.edsoo.ru/ff0d0Oca8

bubmorteka LJOK
https://m.edsoo.ru/ff0d0fd2

52

53

54

55

OTKpbITHE IPOTOHA U HEUTPOHa.
N3otorbl. Anbda-pacriaf.
DJIeKTPOHHBIW U TIO3UTPOHHBIN OeTa-
pacnaz. ['amma-usnyyeHue

OHeprus CBA3U HYKJIOHOB B sifipe.
AnepHble peakuyu. SnepHbIA
peakTop. I1po6siembl, epCreKTHBH,
9KOJIOTMYeCKHe acCIleKThbl jepHOU
SHepreTUKu

JJieMeHTapHble YacTULbl. OTKpbITHE
no3uTpoHa. MeTozp! HAOMO[eHUS U
pervcTpaLyu s71eMeHTapHbIX YaCTUL].
Kpyrbiii cton «®yHgaMeHTanbHbIe
B3auUMO/leuCTBUS. EMHCTBO
¢bur3ruecKOU KapTUHBI MUpa»

Bup 3Bé3aHOTO Heba. Co3Be3us,
SIPKHe 3BE3/Ibl, MJIAHEThI, KX BUAUMOE

bubmoreka IIOK
https://m.edsoo.ru/ff0d1162

bubmioreka LJOK
https://m.edsoo.ru/ff0d1356

bubmoreka IIOK
https://m.edsoo.ru/ff0d0e38




56

JABH)KeHHe. ComHeuHast cUCTeMa

Connue. CosHeuHasi aKkTUBHOCTb.
Ncrounuk 3Hepruv CoJHLIA U 3BE3]

57

58

3B€3/1bl, UX OCHOBHbIE
XapaKTepUCTUKU. 3BE3/IbI TJIaBHOW
rocieloBaTe/IbHOCTU. BHyTpeHHee
cTpoeHue 3B€37. CoBpeMeHHbIe
rpe/CTaB/eHUs O MPOUCXOXKIAEHUU U
sBositoLiuK CoJlHIIa U 3BE3]]

Muiieunsiv [1yTs — Harua ["anakTrka.
[Tonoxxenve u geuxenve CoJHLa B
lNanmaktuke. I'aakTvky. YepHbie
JbIPBI B siipax rajJakTUK

59

60

Bcenennas. Pasberanue rajakTvk.
Teopust Bosb11oro B3pHIBA.
PenvkToBOeE H3nyueHue.
MeTaranakTHKa

HeperttieHHbie ipo6/1eMbl aCTPOHOMUU

61

62

63

64

KoHTposibHast paboTa «D/1eMeHTBI
aCTPOHOMHH U aCTPOPU3UKI»

O6o61aroruit ypok. Ponb ¢hy3vku u
aCTPOHOMHH B 9KOHOMHUYECKOH,
TEeXHOJIOTUYECKOH, COL[UaTbHOU U
3TUYeCKOU cdepax JesiTeTbHOCTH
yesioBeKa

O6o61aroruii ypok. Ponb 1 mecTo
(bU3MKK U aCTPOHOMUHU B
COBPEMEeHHOU HayYHOU KapTHUHe MHUpa

O6o6maromuii ypok. Posb
¢dusnyeckoii Teopuu B HOpMHUPOBaHUU
ripe/icTaB/IeHUN 0 PU3nUYeCcKon
KapTHhHe MHUpa




O6ob6maronuii ypok. Mecto
(bu3UyecKoi KapTUHBI MUpPa B 00ITIEM

65 psily COBpEMEHHbBIX eCTeCTBEHHO- 1
HayUHbIX IIpe/iCTaBlIeHUH O PUpPO/e

66 Pe3epBHbIi1 ypok. MarHuTtHoe roue. 1
OneKTpOMarHuTHasi MUHAYKLHS
Pe3epBHbIi ypok. OnTrKa. OCHOBBI

67 CrieljuaJbHOU Teopuu 1
OTHOCHUTE/IbHOCTU
Pe3epHblii ypok. KBaHTOBasi pusuka.

68 BJIeNII)eHTbl};lz:TpOHOMHH U ? 1 Bnbmioreka LIOK

https://m.edsoo.ru/ff0d1784
acTpoU3rKu
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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