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MOSACHUTEJBHAS 3ATIMCKA

Jlaunas pabodas MporpaMMa OCHOBBIBAETCS Ha (eliepallbHOM TOCY1apCTBEHHOM CTAHAApTe IO
du3mke i 6A30BOTO yPOBHS, NMPUMEPHOH IpOrpaMMe CPeIHEro ob6rmiero o0pa3oBaHUS H
aBTopcKo# mporpammel I'.5l. Mskumesa 1t 061eo6pasoBaTeNbHBIX yapexaeHui. Pabouas
nporpaMma OpPHEHTHPOBaHa Ha HCIONIL30BAHUC yuebruka I.51. Mskumes, b.b. byxosues,
B.M. Uapyrun «®@usuka 11 xmacc. Knaccuueckui Kype, baz3oBbIit ypOBEHEY

[IporpamMma paccudTaHa Ha 2 yaca B HEJIENIO; 68 gacoB|B rof.

Llenu U3ydeHus peaMeTa QU3HUKH:
| OCBOEHMe 3HAHWH O TEIUIOBBIX, JEKTPOMArHUTHBIY M KBAHTOBBIX SBICHUAX, BEIMTIAHAX,
XapaKTEPU3yIOMUX 3TH SBJICHUS, 3aKOHAX ¥ BaKOHOMepFIOCTHX, KOTOPBIM OHU HOJAYHHSIOTCS, O
METO/IaX HAay4HOTO IO3HaHHUS MPUPOIBL U (opMEpoBaHUE Ha STOW OCHOBE [IpeICTaBICHUN O
(u3uuecKol KapTHHE MUPA; |

2. OBIaJeHHE YMEHHSMH IIPOBOJMTL HAOIONCHHSA NPUPOIHBIX SBJICHWM, OIHCHIBATL H
06061IaTh Pe3yNbTaThl HAOIIOIEHNH, HCIIOIB30BATh TIPOCTEIC H3MEPUTEIIBHBIC prOOPE! IJIs
M3ydeHus (U3UUECKUX SBICHUH; NPECTABIATE PE3yIbTAThI HaOIOICHAN W W3MEPEHHH C
[TOMOIMBI0 TabmuIl, rpadUKOB H BBIIBIATE Ha 3TOI7Ii OCHOBE 3MIIUPHYECKUE 3aBHCHMOCTH,
[PUMEHSTH IIONyYEHHBIC 3HAHUA A 00BSICHEHHsI PA3HOOOPA3sHBIX MPHUPOIHEIX SIBIICHUH H
OpOLECCOB, IPUHIMIIOB IEHCTBHS BKHEHIINX TEXHHYECKHX YCTPOMCTB, Uil pPEIICHHA
bu3zndyecKux 3a1adv;

3.pa3sBUTHE MO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYalbHBIX U TBOPUYECKHMX CIIOCOOHOCTEH B
Opoliecce PelIeHHs MHTEIUIEKTYalbHbIX npo6iieM, 33189 U BBIIOJIHEHHS SKCICPHMEHTAIBHBIX
MCCIIeIOBaHUH; CITOCOOHOCTH K CaMOCTOSITETIbHOMY IpUOOPETEHHIO HOBBIX 3HAHUHU IO (hu3HKe
B COOTBETCTBHH C YKA3HEHHEIMHU TIOTPEOHOCTAMH U HHTEpECAMU;

4 BoCcTIUTaHHE YOEKIESHHOCTH B ITO3HABAEMOCTH Oprma}omero M#pa., B HEOOXOJUMOCTH
PasyMHOTO HCIIOJIb30BaHU] MOCTIKEHHI HAyKd M TG}XHOJ‘[OFI/II/I IUTSL JAIbHEHINEro pa3sBHTHS
YeJI0BEYECKOro OOIIECTBa, YBOKEHUS K TBOPLAM HayKH M TEXHMKH, OTHOIICHHUA K ¢hu3uKe Kax
K SJIEMEHTY 00IIEeUeNIoBeUECKOM KyIbTYPBhI, ‘

5.IIpAMeHEeHHMe MOJTyUCHHBIX 3HAHUM JUIsS PEIICHHUS NPaKTHICCKUX 33131 TIOBCEIHEBHOM XKU3HH,
it obecrieueHusT 6€30MaCHOCTH.

IIJIAHUPYEMBIE PE3VJIBTATDI OCBOEHI/Ifll YUYEBHOI'O ITIPEIMETA, KYPCA
B comepxaHume paboueil HpOrpaMMBbl BHECEHBL BCC  SJIEMCHTBI cofiepIKaHus
TOCy/apCTBEHHOTO 00pa30BaTeNbHOIO CTaHAapTa II (usuke. OO6A3aTENBHBIC PE3YNLTATEL
m3ydeHus Kypca «@DusuKa» NPUBENECHEL B pasieie «TpeboBanusl K ypPOBHIO IOATOTOBKE
obygarormuxcss 11 Krmacca», KOTOPBIC MOINHOCTBIO COOTBETCTBYIOT cTanmapTy. TpeGoBaHus
HalpaBJIe€Hbl HA PEAM3alHi0 NeITEIbHOCTHOTO 1 JTMYHOCTHO-OPHEHTHPOBAHHOTO TOAXOO0B;
OCBOEHHE OOYUAIOMIMMHUCS HHTEIIEKTYalbHOH | HI‘JaKTquCKoﬁ MEeSATeNIbHOCTH, OBIAICHHE
3HAHWSMH ¥ yMEHHSMH. HEOOXOIMMBIMHU B [OBCEIHEBHOM JKU3HH, IO3BOJISIOMAMU
OpHEHTHPOBATECS B OKPYIKAIOMEM MUpE, 3HATUMBIMH UL COXPAHCHI OKpYy Karollel cpebl U
COOCTBEHHOTO 3J0OPOBBL.
JIMYHOCTHBIME Pe3y/IbTATAME OCBOEHHS Kypca (QpU3HKH 11 xacca SBISIOTCA:
1) CdopMHPOBAHHOCTh MO3HABATEIBHBIX MHTEPECOB, UHTCILIEKTYAIbHBIX U TBOPYECKHX
cIocoOHOCTEH 00yJarOIIUXCs
2) V6exIeHHOCTb B BO3MOXKHOCTH TO3HAHWS NPUPOIEL, B HeoOXOOUMOCTH Pa3yMHOTO
HCHOTB30BAHMSL TOCTVDKEHMH HAyKM M TEXHOJNOTMH JUIs JANbHEHINero pasBUTHA
4eIOBEUECKOr0 OOMIECTBA, YBaKEHHE K HesTeldM HayKd M TEXHHKH, OTHOIICHHE K
du3HKe KaK dIeMEHTY OOIIEUeNOBedecKOH Ky BTy phl
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6)

CaMOCTOSTETbHOCTD B IPHOOPETEHNN HOBBIX 3HAHUN ¥ IPAKTHICCKUX yMEHUN

ToToBHOCT K BBIOOPY JKH3HEHHOIO IIyTH
HHTEpeCaMy U BO3MOXHOCTAMHU

MotuBanus 0Opa30BaTENbHON NEATENLHOCTH
OPHEHTHPOBAHHOTO MTOX0/a

B COOTBETCTBHH C COOCTBEHHBIMU

OGY‘I&IOI]_II/IXCSI Ha OCHOBE JIMYHOCTHO-

®OpPMHpPOBAHHE IIEHHOCTHOTO OTHOLICHHS PYT K APYTY, YIUTEIIO, aBTOpam OTKPBITHHI

¥ 306peTeHni, pe3yapTaTaM 00y ICHHUS.

MeTanpeiMeTHBIMH pe3y/IbTaTaMi OCBOCHIS Kypea (usuku 11 KIacca SBIOTCS:
1) OrnajeHue HaBBIKAMHA CAMOCTOSATENBHOTO IpHOGPETEHHS HOBBIX 3HAHUI, OpraHu3alui

4)

)

6)

7)

O6muMH NpeIMeTHBIMH Pe3yJIbTaTaMH OCBOCHUS Kypca ¢usuku 11 Kacca sBISIOTCA:

X SBJICHHH OKpYXKaloIllero Mupa u

1)

4)

5)

6)

y‘-IC6HOfI NesITeNbHOCTH, IIOCTAHOBKH mejaeH 1 3
OILICHKH pPE3YyJIbTaTOB CBOEH NEITEIILHOCTH, IIf

CBOEH JIeSITCIIbHOCTH

[ToHuMaHuEe pa3IHIuid MEXIy HMCXOIHBIMHU

00BICHEHHUS, TEOPETHYCCKUMH MOICIIIMH H

VHHBEpCAILHEIME y4eOHBIME JICHCTBUSIMH Ha
SKCIIEPUMEHTAIBLHON
pa3paboTKH TeOPETHIECKUX MOJIEIEH TIPOLIECCOE

U3BECTHBIX (aKTOB M

®opMupoBaHHE  YMEHHH  BOCIPHHMMATD,

uHGOPMAIMIO B CIOBECHOH, 00OpasHOH, CHMBC

nepepabaTeBaTh IONYYEHHYIO HHpOpPMAIHIIO

A1ad, IJIaHAPOBAHUS], CaMOKOHTPOJISL ¥
eIBUJICHUS BO3MOXHBIX pe3ynbTaToB

gakTaMd H THIOTE3aMH UL HX
peanbHBIMHA  OOBEKTaMH, OBNANCHHE
mpEMepax TUMOTe3 Ui OOBSICHEHHS
IIPOBEPKH  BBIIBUTACMBIX ~ THIIOTE3,
U SIBJIICHUHI

nepepabaTbiBaTh W IPEIBABIATH
nmuueckoil (opmax, aHaIU3UpOBATH U
B COOTBETCTBHH C IIOCTaBJICHHBIMH

3a/1auaM¥l, BBIIEISTh OCHOBHOE COIEP)KaHHE IPOYMTAHHOTO TEKCTa, HAXOMUTH B HEM
OTBETHI HA IIOCTABICHHBIE BOIIPOCH] M M3JIaraTh UX CaMOCTOATE/IBHO '

[IproGpeTeHne OIBITA CAMOCTOATENBHOrO MOKUCKA. aHAM3a U otbopa wH(OpPMALHH C
HCIIOTB30BAHMEM DA3IMUHBIX MCTOYHHKOB, M HOBBIX MH(OPMAIMOHHBIX TEXHOJIOTUH,

JIIs peleHyst I03HaBaTeIbHBIX 33134
PazBHTHE MOHOJIOTHYECKOM W IHAJIOTHYECKON

peud, yMEHHI BBIpaXXaTb CBOH MBICIIA,

Ppa3sBuUTHC CIIOCOOHOCTH BBICJIYIIIUBATH coOecemHUKA, CIIOCOOHOCTH ITIOHUMATh €r0 TOUYKY

3peHUs, IPU3HABATh IIpaBo Apyroro YeJIOBEKA H
HECT

OcBoeHye NpHEMOB  JOEHCTBHM B
SBPUCTHYECKAMHM METOAAMU PEIICHUA npobuem

a NHOC MHCHHUC

aHIapPTHBIX CUTyalnusix, OBJIQJICHUC

@opMUpOBaHUE yMEeHHH paGoTaTh B IPYIIE C BHIIOTHEHHEM Pa3TUIHBIX COLUANBHBIX
o |
porieil, TPEeCTaBMIATh ¥ OTCTAUBATH CBOU B3TJISIIBI U yOEeXKIEHHUS, BECTH JUCKYCCHIO.

3HaHUS O INPHPOIE BaKHEHIHMX (QUIHISCK
[TOHUMAaHHUe CMBICIIa (GU3UUECKHX 3aKOHOB H 33
M3y4EeHHBIX SIBICHUN ‘
VMeHHne TOJIB30BATECA METONAMH

KOHOMepHOCTCﬁ, pacKpbIBarOmMuXx CBA3b

HAy4IHOTD HCCIIENOBaHUA SABIICHUAN IIpHAPOIBL,

IPOBOIHATL HAGIIONEHHU, TIAHUPOBATh M BBINONHSITE SKCHECPAMEHTEL o0OpabaThIBaTh
pe3yNbTaTEl U3MEPEHHH C TOMOIBIO Tabmwl, rpadpukoB, GopMmyn, OOHAPYXKHBAaTh
3aBHCHMOCTH MEXIY (U3HIECKIMHU BETHYUHAMY, O0BACHATD MOy ICHHBIC Pe3yIbTATEL,
OIIEHWBATh IPAHMIIEI IOTPEIMHOCTEH Pe3yIbTaTOB HW3MEpEHUN

VMeHHe TPUMEHSTh TEOPETHYECKUE 3HAHMH TI0 ¢Qusuke Ha INPAKTHKE, pEIIaTh
(usruecKue 3a1a9d Ha IPAMEHEHHE MOTYUCHHBIX 3HAHUU

VMeHHe ¥ HABLIKA TPHMEHEHHs MONyYeHHBIX 3HAHMH I 00BACHEHHS TIPUHIUIIOB

JIEHCTBUSA BAKHEUIMUX TEXHUYICCKUX YCTpOfICTB.

peIIeHusA IpaKTHICCKUX 3alad

HOBCCHHCBHOﬁ JKA3HH, OOecledyeHue 0e30IacHOCTH CBOEH JXHU3HU, palHOHAIBHOTO

IPEPOJIONIONH30BAHMS K OXPAHBI OKPYIKArOIIEH

CpeBI

®opmupoBanue YOeXKICHHS B 3aKOHOMEPHOH CBi3M M TIO3HABACMOCTH SIBJICHUH

HpHUPOJIbl, OOBEKTUBHOCTH HAYYHOIO 3HAHHS,
MaTepUaTbHOM U TyXOBHOU KYJIBTYPHL oaei
PaspuTHEe TEOPETHYIECKOTO

MBIIIJICHUA  Ha

BBICOKOM ITeHHOCTH HayKH H pa3sBUTHH

ocHoBe (OPMHUpPOBaHHA  yMEHHHA

ycraHaBImBaTh (GaKThl, pPa3NMyaTh MPHUMHBI M CIECTBUA, CTPOUTER MOIETH H

L




BBIIBUTATh THMIIOTE3BI, OTHICKMBATH U dopm
TUOOTE3, BBIBOOUTH U3 OKCIIEPUMEHTAIBHBIX
(pusHuIecKue 3aKOHOMEPHOCTH

7) KoMMyHHWKaTHBHBIE YMEHHS JIOKIAABIBATL O

y4acTBOBaTb B OUCKYCCHH, KpaTKoO A TOYH

yIApPBaTh MoKa3aTelibCTBa BBIABHHYTBIX

AKTOB H TEOPCTHUECKHUX MOI[GJIei/JI

e3yJIbTaTax CBOCIO HCClIenOBaHUA,
OoTBeuaTh Ha BOIPOCH, yMCHHC

HCIIONB30BATh CIPABOUHYIO JMTEPATypy M MApYyrue HCTOTHUKH uH(pOpMAaIUH IS
apryMeHTHPOBAHHOH 3aIUTEI CBOCH TOUKH 3PCHH

YacTHHIMH OpeIMETHBIME Pe3yJIbTaTaMH OCBOCHHU Kypca

1 .IIOHMMAHHKE B CITIOCOOHOCTH OOBICHATD!

a) CMBICT MOHSTHH: (QU3UIECKOE SBICHHC, ¢usuueckas BEIWYHMHA, MOJEID, THIOTE3a,
eprpanbHasg CHCTeMa OTCYeTa,
WnealbHBI a3, Ppe30HaHC,
olle, NIEKTPOMarHMTHas BOJIHA, aTOM.
HEpTusi CBS3H, pPaJHOAKTHBHOCTD,

a.| BceneHnas,

IPUHIUI, IIOCTYNaT, TEOpHs, OpOCTPaHCTBO, BpeM:d, HH
B3aUMOJICHCTBHE,
SIIEKTPOMAarHUTHBIC Koye0aHus, PIEKTPOMArHUTHOE II

MaTepuaibHas  TOYKa,  BEIIECTBO,
KBaHT, (POTOH, arOMHOE sIpo, nedekT Macchl,
HOHM3KpYIOIIee H3TyueHne, INIaHETa, 3Be3/1a, FallaKThK
6) cMBICHT (HDU3MUECKUX BEJIMUMH: IEPEME
AMIUIATYa KoneOaHuH, JUIMHA BOJIHBL, BHYTPCHHAA SH

YacTHUIl BEIICCTBA, a0COJIIOTHAs TeMIlepaTrypa, KOJIM4eC

yoenbHAs TEMNoTa NapooOpa3oBaHuMs, yHEIBHAA TCIL
CropaHmsi, SJIEMEHTapHbIA JIIEKTPUUYECKUH 3apsl, Hal
SHEPIE

PasHOCTh IIOTCHIIUAJIOB, 3JIEKTPOEMKOCTD,

¢usuku 11 KIacca SBILAIOTCS:

IeHue, CKOpoCTh, YCKOPEHHC, Macca, cuiia, JaBJICHHUC,
HUMIIYJIBC, pa60Ta. MOIITHOCTh, MEXaHH4YeCKasd BHCPFKE,

MOMEHT CHIBI, IIEpuod, YacToTa,
eprusi, CpeaHsd KUHETHYECKAs 3HEPTUI

|
TB

O TEIUIOTHI, yACIbHAasA TEIJIOEMKOCTD,
[0Ta IIJIABJICHHUA, YyOEIbHAad TEILJIOTa
TPsSDKEHHOCTD AIIEKTPHYECKOTO II0JIA,

151 3JIEKTPHIECKOT'O I10JIA, cujia

3TEKTPHUECKOTO TOKA, 3JIEKTPUUCCKOC HAIPDIKCHH
3IIEKTPOBMIKYIIAs CHJIA, MATHUTHBIM HOTOK, HHIYKIIH
SHEprHsi MArHATHOTO TIOJIs, TOKa3aTeNb MPEIOMIICHUA, O
B) CMbICT (PU3MYIECKHMX 3aKOHOB, NPHHIUIOB H IO
IIPUMEHMMOCTH): 3aKOHBI TMHAMAKA HrroToHa, IPHUHITHT
sakoH Ilackams, 3akoH Apxumena, 3akoH l'yka, 3aK
COXpaHEHHs OJHEPTHH, HWMIIyJIbca W SICKTPUICCK(
KHHETWYeCKOM TeopwH Tra3oB, YpPaBHEHHMC  COCTC
TepMOJMHAMUKY, 3aK0H KysoHa, 3aKOH OmMa i IIOJIH(
5TEeKTPOMArHATHOM HHIYKIMA, 3aKOHBI OTPaXXCHHUA
CIEIMAIBHOR TEOpPUHA OTHOCHUTEIBHOCTH, 3aKOH
doToaddexrra, moctynarel bopa. 3aK0H pasuOaKTHBHOT|
).yMEHHE ONHUCHIBATE M OOBSICHATH  PE3YIbTAThHI
HE3aBMCHMOCTh YCKOPEHHS CBOOOIHOTO Mafi€Hus OT Ma
Ipy e€ro OBICTPOM CHKATHU U OXTKICHHE IIPH OBICTPO]
rasa [Py ero HarpeBaHWH B 3aKPBITOM COCYZE: OpoyHOB
WX KOHTAKTE, B3aMMOJCHCTBHE IPOBOJHHMKOB C TOK
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3IEKTPUYECKOE  CONPOTHBIICHHE,
MATHHATHOTO IIOJS, HMHIYKTHBHOCTE,
nTAYecKas CUila JIUH3BL;

cTynaroB (GhopMyJIMpOBKa, TPaHHIBI
[6] CYIIEPIIO3UIIUY K OTHOCHTEIBHOCTH,
‘OH BCEMMPHOTO TSATOTEHHUS, 3aKOHBI
)ro  3apsAja, OCHOBHOE YPaBHEHHE
JHUS MIEaTbHOTO Tasa, 3aKOHBI

yii memd, 3akoH Jhxoyns-JIenna, 3aKoH

U IIPEIOMIICHHA cBeTa, IIOCTYJaThl

OBS3M MAacChl M DHEPIHH, 3aKOHBI
pacnaaa;
HAOMIOJEHHH ¥  SKCICPHUMEHTOB!

*ChI MAIaloero Telia, HarpeBanue rasa
M pacIIUpEHHH, IIOBBIINIEHUE AABIICHUA

CKOE IBIDKCHUE, DJIICKTpU3aIlnd TCI npu

OM:; OeHCTBAE MarHHMTHOTI'O IIOJIA Ha

IIPOBOJHUK C TOKOM; 3aBHCHMOCTDH COIIPOTHUBJICHHUS NMOJYIIPOBOTHUKOB OT TeMIIEparypsl H

OCBeIIcHU; JJIEKTpOMarHuTHad UHIOYKIWA, PaciIpod

mwciepens, uaTepdepeHnus u MubpaKims CBETa, H3I)

NHHeHYaThe CIEeKTPHI; HoTo3dOEKT; paTuoaKTUBHOCTD
3 yMeHHE TPUBOIUTH NPUMEPHI OIbITOB, ML
JKCIIEPMMEHT CITy)XaT OCHOBOM Ul BBIIBYOKCHHA THI
SKCIIEPMMEHT IIO3BOJIAET TPOBEPUTH HCTHHHOCTD T
TeOopHs JAET BO3MOXKHOCTb OOBSCHATE SBICHHUS IIPH]
TeopHs MO3BOJSIET IIPENCKa3bIBaTh €INE HEU3BCCTHE
OGDbICHEHWH PUPOAHEIX SBIEHHN HCIONB3YIOTCS
IPHPOJHBIA OOBEKT WM SBICHHE MOXHO HCCICI0BS
Mojeieii; 3aKOHBI (QU3UKA K (PU3HUSCKHE TCOpUH
IIPUMEHUMOCTH;

CTPAHEHHUC 3IIEKTPOMArHuTHBIX BOJIH,
rjeHHre W IOTJIONICHHE CBETA aTOMAaMH,

[OCTPUPYIOIEX, YTO: HAONIONEHUs |
0T€3 W TOCTPOEHHWs HAyUHBIX TCOPUH:
COpEeTHUECKAX BBIBOJIOB; (H3mUecKas
ponsl ¥ HayuHble (aKThL (u3HHecKas
le IBJCHHUS M WX OCOOEHHOCTH; IpH
H3MYecKre MOJETH; OOWH H TOT XK€
Thb HA OCHOBE HCITOJIb30BAHHUSA Pa3sHBIX

MMEIOT CBOHW OIIPCIACICHHBIC TpaHullbl

J




4 prajieHne SKCIEpUMEHTaIbHBIMA METOAaMU HCCIIEN0
YCKOpeHUs CBOOOJHOTO TNAfCHMs, MACChl Tela. IUIQ
MOIIHOCTH, >Heprum, Ko3QQuimenTa TPEHUs CKOIBNKE
TEIJIOEMKOCTH  BEIIeCTBA,  YIAENbHOM  TEIUIOTHI 1

BaHWS I OIIPECIOCIICHHS CKOpOCTH,
THOCTH BEINECTBA, CHIIBL, pa60TBI,
HI1sI, BJIQKHOCTH BO31YyXa, y,[[CJ'ILHOfI
JIABJICHUSA Jbaa, DIIEKTPHYIECKOTO

COIIPOTHBJIEHUS, SIE U BHYTpPEHHErO
TOKA3aTe SIIPE/IOMIIEHAs BEIEeCTBa, ONTHYCCKOH CHIL
IIpe/ICTaBIeHAE Pe3yIbTaTOB U3MEPEHHH € YHETOM HX 11O
5 [IOHMMAHHE CMBICIIA OCHOBHBIX (M3MYECKUX 3aKOHOB K
3aKOHBI THHAMHUKKA HBIOTOHA, 3aKOH BCEMHPHOTO TATOT
3aKOH COXPaHEHHUs! MMITYJIbCa, 3aKOH COXPAHEHHS SHCPIA
3apsiaa, 3akoH OMa s ydacTka LEHH, 3aKOH Oma mns
sakoH @apaziest, 3aKOHBI TEPMOJUHAMHKH, 3aKOH Kyng
¢usuxu 1 CTO;
6.IOHMMAHWE IPUHIAIIOB JEHCTBH MallWH, pu60
KOTOPBIMH KaX/[bIi 9eOBEK ITOCTOSHHO BCTPEHACTCA
obecreueHns 6€30MaCHOCTH IIPU MX MCIOJIb30BAHIH,
7.0BNajieHHe Pa3HOOOpA3HBIMH ~ CIIOCOOAMH  BBITIOJIH
HEeM3BECTHOH BEJIMUYMHLI B COOTBETCTBHH C YCIIOBHAMHU
HCITOJI30BAHMS 3aKOHOB (DU3MKH;
8.yMeHHMe HCII0Ib30BaTh IOy YCHHBIC HABBIKH B IIOBCE/IH
3I0pOBBS, OXpaHa OKPYKAKOIIEH CpeJibl, TEXHUKA 6e3omz

IpenmerHblie pe3yabTaThl 00y4eHHs 10 yuebHO
TIpeICTaBIEHBl B COAEPKAHUA Kypca 10 TeMaM.
npenmera (u3uky 3a Kype 11 kacca 00 yJaroIuncs
1) Cobmonarh mpaBuia O€30MACHOCTH W OXPaHBbl
000pyAOBaHHEM
[ToEMMATh CMBICI OCHOBHBEIX (DH3MYCCKUAX TEPM
KJjracca
Pacrio3HaBaTh MpoOIeMBl, KOTOPHIE MOXKHO PETII]
AHanu3upoBaTh OTHEIBHBIE STAIbl NPOBEACHUA
pe3ynbTaThl HaOMIONEHUHA U OIBITOB

2

)

oo |

=

4)

5)

MCIIONB30BAHMS ~ TpPsIMBIX  H3MEPEHHH,

do

CO]]IpOTI/IBIIeHI/IH
.1 JIMH3BL,
rPEeIIHOCTEH,

| yMEHHE NIPHIMEHATH X Ha IPAKTHKES:
enmsi, 3aKoHBI [lackand u Apxumesna,
U, 3aKOH coxpaHeHi/I;I 3IEKTPAIECKOTO
monHOM 1erH, 3akoH JDhxoyms-Jlenna,
Ha W OpPYTHX 3aKOHOB KITACCHYECKOHU

NUCTOYHHUKA TOKA,
IJIAHEI CBETOBOM BOJHBIL,

pOB WM TEXHHYCCKUX YCTPOUCTB, C
B OBCEIHEBHON JKM3HH, M CIIOCOOOB

€HUs pacueToB A HaxX0XICHHUSI
HOCTABJIEHHOM 3aJa4yy Ha OCHOBAaHHH

eBHO#M XW3HH (OBIT, 3KOJIOTHS, OXpaHa

\CHOCTH)

My mpeamery «®@msmka» B 11 Kimacce

B pe3ynbTate OCBOGHMS y4eOHOrO

HAYYHMTCH:

Tpyaa npu paboTe ¢ nabopaToOpHBIM

[MHOB, W3y4aeMbIX B Kypce (usuku 11

ATH IIPH ITOMOIITH (bI/ISI/I‘-IGCKI/IX METOO0B

HCCIIEOBAHUM ¥ HMHTEPIPETUPOBATH

CTaBUATh ONBITEI IO HCCIEAOBAHHIO (bl/IBI/I‘ICCKIIIX Tl 4 (pI/IBI/IT-IeCKPIX ABIIEHMH 0e3
pMyIHpOBATH

npo6remy/3anady/uens

SKCIIEpUMEHTa, COOMpaTh yCTAHOBKY M3 IPEIOKCHHOTO o6opymoBaHus, MPOBOIUTH

OTIBITEI ¥ (HOPMYIMPOBATh BEIBOABI
[ToHMMATE POJTb SKCIEPUMEHTA B TIONY4CHHH HY
I[IpOBOJUTE MpSIMBIE M3MEPEHUs PU3HICCKHX B
CHJTBI TOKA, DIIEKTPHYECKOrO HATIPSDKEHH S, ITOKE
CBETOBOM BOJIHBIL, ONTHYECKOM CHIBL B (OK)
BHIOMpATh ONTUMATBHBIA CIIOCOO H3MEPEHHMI,
pacueTa IOTPEITHOCTEeN W3MEpEeHUun
[IpoBOUTH WCCIENOBAHMS (HH3HICCKAX BE
BHPTYaIbHOM (QHU3AIECKON nabopaTopuu) C ¥
IpE 3TOM KOHCTPYHPOBaTh, (HKCHPOBATH [
(u3HUecKUX BEJIMYHH B BHIEC Tabmui u rpad
HCCIIeIOBaHUS
[TpoBOIMTh KOCBEHHBIC H3MEPEHHUS buzn
U3MepeHnit coOUpaTh SKCIEPUMEHTANBHYIO yC
clieTysl IIPeIOKEHHOH HHCTPYKITUH, BHIYHCILT]
[IOJIyIeHHBIE PE3YIbTATHI C yIETOM 33/[aHHOH 1
10) AHanu3upoBaTh CUTYaluH MPaKTHKO-OPHUCHTH

6)
7

8)

9)

'b

ITAYHH
[CIIOJIL30BAHUSIMHU IIPAMBIX HSMepeHHﬁ,
)C3YyJIbTaThbL HOJIY“ICHHOﬁ 3aBHCHMOCTH
MKOB, JIeJaTh BBIBOJBI IIO pe3yiabTaTraM

JeCKMX BEIHYHH:
TAHOBKY (B TOM 4YHCJIE U BUPTYaIBbHYIO),

y4uHOM HH(YOPMAITHH

eMYUH: BPEMEHH, PACCTOSHMSI, MaCChI,
|3aTerIsl IPEJIOMIICHHUS BEWIECTBA, JAIHHBI
/CHOTO PACCTOSIHUS JIMH3bL, IPH 5TOM
HCIIONB30BaTh IIPUEMBI Il OIEHKH H

(B TOM UHClIe C IIOMOIIBIO

IIpu BBEIIIOJTHCHHUHA

3HauEHUWs BEIUYHUHbBI U aHAJIM3UPOBATH

OYHOCTH
IPOBAHHOTO XapakKTepa, y3HaBaTh B HHUX

q




MPOSIBIIEHHE HM3YUEHHBIX (DH3UYECKUX SIBICHUHN
HUMEFOIHEeCs I UX 00bSICHEHUS
11)loruMare TOpUHUMIBEL AEHCTBUS MAIIWH, I
yCIIOBUS X 6€30MaCHOTO UCIIOBE30BaHUS B MTOBC
12) Ucnonp30BaTe MpH BBINONHEHUH YUEOHBIX 3a]l
CIIpaBOYHBIE MaTepHallbl, pecypcsl HTEpHETA
13) Pacio3HaBath MeXaHHYECKHE,
SBIIEHUS U OOBSICHATH HAa OCHOBE HWMEIOIIUX
YCIIOBUS IPOTEKAHUS STUX SIBICHUN

14) OnuceiBaTh U3ydeHHBIE CBOHCTBA TEN W SBIICHH

nu3ydaeMble B Kypce bu3ukn 11 kiacca
15) Aranu3upoBarh CBOMCTBA TEI, SIBICHUS U IIPOI]
u3ydaeMsble B Kypce Gusuku 11 kiacca
16) Pasmuuath OCHOBHBIE IIPU3HAKH U3yUEHHBIX (HU3
17) PemaTte 3amauu, HCHONB3YS (U3WYECKHE 3aKO
Kjacca, ¥ (opMyInbl, CBs3BIBAIOIME (U3HUEC
¢u3uku 11 kmacca, Ha OCHOBE aHAJIU3a YCIOBHUS

BBIJICNATh (DU3HYECKHE BEIIMYHMHBI, 3aKOHBI, SIB
peleHus, MIPOBOIUTE PACUETHI M OI[CHUBATD Peal
B pesynbrate ocBoenust yuebHOTO IIpeameTa (hus

MOJIYYHT BO3MOKHOCTH HAYYUTHCH:

1) Oco3HaBaTh IIEHHOCTH HAYYHBIX MCCIICTOBAK

IIPEJICTaBIEHHH 00 OKpYKaIOIeM MUpPE U €€ BKII

J0Ka3aTelIbCTB  BBIABUHYTBIX THIIOTE3
SMIIUPUYECKU YCTAHOBICHHBIX (DaKTOB
CpaBHUBaTh TOYHOCTH HW3MepeHHs (HU3uIe
OTHOCHTENIBHOH U abCOIIOTHON IOTPENTHOCTEH

H T¢€

4)
BEIIMYMH C HCIOJIb30BAaHHEM Pa3IMIHBIX CIIOCO
BBIOHpaTh CpENCTBA H3MEPEHHS C Y4ETOM |
00OCHOBBIBATE BBIOOP CIOCOOA H3MEPEHHUS CQ
IIPOBOJHUTE OILEHKY JOCTOBEPHOCTH MOTyYCHHBIX
BocnpuanmaTte mHGOpManmio (GH3IMUECKOro
JIUTEpAaType U CpPEeICTB MaccoBoil HHpopMAIl
OLICHUBATh MOJIY4YEHHYI0O U WHGOPMAIIHMIO, aHa]l
UCTOYHMKE UH(OpMaIUU

Co3naBate COOCTBEHHBIE TUCHMEHHBIE U YCTHBI
H Tpoleccax Ha OCHOBE HECKOJBKHX HCTOY
BBICTYILJICHUS ITPE3CHTAIUSIMHA
Wcnons3oBaTh 3HAHUS O MEXAHHYECKUX SIBIN

)

6)

7)

SJICKTPHYCCKHU

Hcnonp30BaTh MpUEMBl TIOCTPOCHHS (hH3HIECKH

HIIn BaKOHOMCpHOCTef/JI U IIpUMCHATH

1MOOpOB UM TEXHUUYECKUX YCTPOMCTB,
eTHEeBHOM XU3HHU
a4y HAy4YHO-IOMYJISIPHYIO JTUTEPATYPY,

€, MAarHuTHBIE, 3JIEKTPOMAarHUTHBIE
Cs1 3HAHMH OCHOBHBIE CBOMCTBA HIIH

s, UCTIONB3Ys (PU3UUeCcKue BETUUHHEI,
eCCHI, UCIIONB3YsI (pU3HUECKUe 3aKOHH,

HUeCKUX MOJeleH

HBI, U3y4eHHbIE B Kypce ¢u3uku 11
KA€ BEJIMYMHBI, WU3Y4YEHHBIE B Kypce
33J]a4¥ 3allACHIBaTh KPaTKOE YCIOBHE,
JeHus, GOpPMYIBI, HEOOXOIUMBIE IS
IbHOCTD ITOJIYUEHHBIX PE3yJIbTaTOB

uku 3a Kypc 11 kiacca obyuaroruiics

i, poib (U3WKM B paCIIUPEHUHU
aJ B yJIydllIeHHE Ka4eCcTBa KU3HU

X MOJIENEH, TToucKa U (pOpMYyITHPOBKH
OpPETHYECKHX BBIBOJOB Ha OCHOBE

CKUX BEJIMYMH [0 BEJIUYUHE
P IPOBEICHUH TIPSIMBIX H3MEPEHHM

ux

CamocTosATeIEHO IIPOBOOUTE KOCBEHHBIC HM3MCPCHHA W HCCICIOBAHHA (bI/ISI/IT-IeCKI/IX

OB M3MEpEeHUs (PU3MUECKUX BEIINYHH,
HEOOXOOMMOH TOYHOCTH H3MEpPEHHH,
OTBETCTBEHHO IIOCTABJICHHOM 3amaue,
pe3yJIbTaToOB

COAEpKaHHusI B Hay9IHO-IIOIYJIAPHOKH
WU, B ceTH VHTepHET, KpUTHUECKH
M3UPYs €€ COIEpXKaHWe W JaHHBIE 00

e coOOILIEHUSI 0 (PU3NIECKUX SIBICHUSIX
IHUKOB HMH(OpPMAIIUH, COMPOBOKIATH

CHHSIX B IIOBCEIHEBHOM JKHW3HH IJIA

obecreueHnss 0e30IaCHOCTH IIpu 06pameHPm C HpI/I60paMH -1 TCXHHYCCKHMHU

YCTpOﬁCTBaMH, AJIs1 COXpaHC€HHUA 3I0pPOBBA H
IMOBEACHUS, IIPUBOAUTE IIPUMEPEI IIPAKTHIECCKO]
(0) MCEXaHHYCCKHX, OJICKTPHYCCKUX,
TEIINIOBBIXABIICHU X n (I)I/ISI/I‘-IGCKI/IX 3ar
BO300HOBIIIEMEIX HCTOYHHKOB SHEPTHUH, 5KOJIO
KOCMHYECKOT0 ITPOCTPaHCTBa

8) OreHWBaTh TPAHWIB TPAMEHHUMOCTH (HHU3NIE

COOJIIOIEHHS HOPM DSKOJIOTHYECKOI'O
O HUCIIOJIB30BaHHUA (l)I/I3I/IT-ICCKI/IX 3HAHUH
MaraMTHBIX, SJIEKTPOMAarouTHEIX,
(OHax, IpUMEPEL HCIIOJIB30BAaHHUA
TMYECKUX TIOCIEACTBUI HCCIIEIOBaHHUS

CKAX 3aKOHOB, IIOHMMAThL BCeOOIHit

XapakTep (l)YH,HaMGHTaJIBHBD( 3aKOHOB H OIpaHUYCHHOCTH HCIIOJIIB30BaHHUSI YaCTHBIX

3aKOHOB

g




COJAEP)KAHUE YYEBHOI'O MPEAMETA, KYPCA

Conepxanue Kypca, BKIHOYas ACMOHCTPAIIMOHHBIC OIBLITEl W (DPOHTATBHBIE n1abopaTopHble
PaboTHI, IIOIHOCTHIO COOTBETCTBYIOT IIpuMepHOM mporpamMme 0CHOBHOIO ob1mero o6pa3opamus
Kypca.

OCHOBBI 21€KTPOTHHAMHKH (16 gacos)
I'naBal. MarautHoe moJte

Bsanmoneiictere TokoB. MarautHoe moe. Wunyximst marautHOTO Mo, Cria Awmmnepa. Cuna
JlopeHna. MaruauTHBIE CBOMCTBa BEIllEeCTBA.
I'mapa 2. JnekTpomMaruuTHas HHIY KIS

OTKpEITHE 3IEKTPOMATHHTHOH HHAYKIUA. llpaBunp Jlenna. MarHUTHBIH TTOTOK. 3aKOH
SJICKTPOMAarHUTHOX  HHIYKIIHH. Buxpesoe SIeKTpuieckoe  mone.  CaMOMHIYKITHSL.
WunykTuBHOCTS. OHEeprus MarHUTHOTO TTOJIS. DIIEKTPOMAarHUTHOE MOJIE.

Konebanus u Boanbi (14 4acoB)
I'naBa 3. Mexanuueckue KoJIe0aHHudA

CBOGOZIHBIE U BEIHYKIEHHBIE KOJTEOAHMS. YcnoBus BO3HHKHOBEHHS KoNeGaHHi. Hunamuka
KONeOaTeIbHOTO  IBMKEHHS. || APMOHMYCCKHE  KoyieOanusa. DHeprus KonebGaTensHOro
JBUKEHHS. Bemyxnensse KoyiebaHusl. Pe3onanc.
I'naBa 4. DiexTpoMaruuTHLIE KoJieOaHus

CeoGonusle KomeGanus. l'apmonmveckne komebanms. 3aTyxarolme W  BEIHYXKIEHHbIC
Konebanusa. Pesonanc. CBobGomnbIE SJNICKTPOMArHUTHEIE KoJIeOaHUSA. AHAIOTHS MEXITY
MEXaHHICCKUME U 3JIEKTPOMATHUTHBEIMH KOTeOanmsMy, I APMOHHYECKHE 3NIEKTPOMATHUTHBIE
konebanms. ®opmyna Tomcona. llepemennblit snexTpuyeckuit oK. Pesuctop B memm
TIepeMEHHOro Toka. Kommencarop u karymka HHAYKTABHOCTH B LENH MEPEMEHHOTO TOKA.
Pesomanc B  smexTpmueckoii nenu.  ABTOKOJI€GaHMUS. I'emepatop mepemennoro ToKA.

TpaHC(bopMaTop. ITpoussozactso, nepenava u norpebienue BIIEKTPOSHEPIHH.
I'naBa 5. Mexanngeckne BOJIHBI

Bonnosbie senenms. Xapakrepucrtaxa BommbL Pacnippcrpanenune BonH B ympyrmx cpenax.
YpaBHeHue rapMoHHUECKOit Gerymme# BonHEL 3BYKOBEIE BOJIHEL Wutepbepenuus, mudparmus
U MOJIAPU3AIIHS MEXaHUYECKHX BOJIH.
I'naga 6. JaexrpomMarauTHbBIE BOIHEI

DJIEKTPOMAarHuTHOE TIOTE. OJIEKTPOMAarHuTHAs BOIHA, OKCIepUMEHTANTBHOE oOHapyxeHue
SJICKTPOMAarHUTHBIX BOJH. IIIIOTHOCTL MOTOKA SNCKTPOMAarHMTHOTO H3iydeHHs. M306peTenue
pamuo A.C. IlomoBem. Ipunrmmer panuocBssu. Moxynsanus u nerexruposanme. CBoicTa
SNICKTPOMAarHWTHEIX BONH. PacnpocTpanenune panuoBonH. Pamuomokamus. Ilomstue o
TENCBU/ICHUH. PasBuTHE CpeicTB CBA3H.

Onruka (10 yacos)
I'naBa 7. Ontuka. CBeToBLIe BOJIHbI.

Ckopocts cBera. ITpunmnun ofirenca. 3akom OTPa)XCHHS CBETA. 3aKOHEI MPEIOMIICHHS CBETA.
Ilommoe oTpaxenne ceera. JTHH3EL Iloctpoenne wm3obpaxennit B mmH3e. @opmyna TOHKOI
JIUH3BL. YBENWYEHHE JIUH3EL Hucnepcus crera. I/LHTepdpepeHuHa cBeta. IlpuMenenwme
vHTepdepentuy ceeta. Jludpaxims ceera, I PaHHUIBI TIPHMEHUMOCTH T€OMETPAYECKOM OITHKH.
Hudpakimonnas pemerka. ITonepednoCTE CBETOBBIX BOJH. [onstpuzanus ceera. .
i




JJIeMeHThI TEOpHH OTHOCHTENbHOCTH (3 Yaca)

I'naBa 8. DnemenTrr TE€OPHH OTHOCHTEJIbHOCTH

3aKOHEI SJIEKTPOMUHAMUKH u NIPHHITATI OTHOCHUTEJIBHOCTH. ITo CTylIaTel T€opuu

OTHOCHTENHLHOCTH. OCHOBHBIe CJIE€OCTBUS U3 IIOCTyJ1aTOB TCOPHU OTHOCHUTEIHLHOCTH. DIeMeHThI
PEIITUBUCTCKOM JUHAMUKH.

KeanToBas dusuia (14 9acoB)
I'naga 9. Usnyuenne u CHEKTPBI

Buner  msmywemmit.  Ucroummn cBeTa. CHEKTPEI W CHeKTpabHBLi aHamus. Illkama
SJICKTPOMAaTrHHUTHEIX H3ITy9EHHH.

I'naBa 10. KBanropag ¢uzuka. CeeroBbie KBaHTLI

Dotospdexr. ITpumenenne botosddexra. Dororm. Kopmyckynsapro-sonzogoi Iy alTh3M.
[aBnenne CBeTa. XuMmudeckoe neHcTeue CBeTa.
I'naBa 11. Atommas bu3uka

Ctpoenue atoma. Ormpir Pesepdopna. KeanTogmie mq crynarer bopa. Monens atoma BOZIOpOIa
1o Bopy. JTasepet.

I'naBa 12. ®usuka aTOMHOIO siApa.

Crpoenne atommoro snpa. Sneprrie cumbr. O6Mmembiasg MOZCIb SNEPHOTO B3aMMOmEHCTRHS.
OHEPIHs CBA3H aTOMHBX SIEp. PapmoaktueHOCTS. B PalMOaKTHBHOTO M3IIyYeHHs. 3aKoq
PalHOaKTHBHOIO pacmasa. Hepwon monypacmara. Metoner mabmonenus u PeTHCTpaIum
JIEMEHTAPHEIX YacTun. McKyceTRennas PalMOaKTHBHOCTG. SInepHble peakimmm, Henenue snep
ypana. llennas peakuus mememms. Aneprrni peaktop Tepmosnepuste peaximy. ITpumenenue

AOepHOH SHEPTUH. I/ISOTOHBI. HOJT}’T-IGHHG H TIpuUMeHeHue PaduOaKTHUBHEIX H30TOIIOB.
Buonor HYECKOE nelicTRHuE PamuOaKTUBHEIX HU3IIYYEHHH.

I'maga 13. 3J1emeHTapHme YACTHIbI.

Tpu srana B passuruy [11)5 37097 SJIEMEHTAPHBIX YaCTHI]. OtxpriTHe IIO3UTPOHA. AHTHYACTHIIEL.
JlenTonsr. Anpomsr, KBapkn.

ActpoHomus (9 4acoB)
I'naga 14. Couaneunas cuerema.,

Bumumere neuxenns HEOECHBIX Tel. 3akoHEI Kennepa. Cucrema 3emis-Jlyna. ®usmueckas
TIPHPOIa NNaHeT u Manbix Ten ComHedrol; CHCTEMEI.

I'naga 15. CoaHue u 3B€3/bI.

Comnne. OcHopHEIe XapaKTEPUCTHKH 3Be3y, BryTpennee Crpochnue ConHma u 3Bes,
OBOIIOIHS 3Be3: POXIICHHE, XH3HB U CMEPTE 3Be3]].

I'naga 16. Crpoenne Bceenennoii.

Muneunsit ITyTs — mama T anaktuka. l'anaktuku. Crpoenue u SBosronus Beenennoit. Eammag
du3nyeckas KapTHHA MHUpa. ?

IlosTOpenme (2 yaca)




TEMATHYECKOE IIVIAHY

[POBAHUE

W3 mux KOJIHY€CTBO 4YacoOB

Ne | Paspensi kypea dpusnkn Hern
) 4acoB Peniiin JlaGopaTtopunie KonTpoabunbie
P paGoTbI padoTsI
1 OcHoBEI 16 13 , I
SJIEKTPOJHUHAMHKH
2 | KoneGaHus 1 BOTHEI 14 12 1 1
3 Ontuka 10 4 5 1
i DIeMEHTHI TEOpUH 3 3 0 0
OTHOCHTENIEHOCTH
5 | KpanroBas ¢usuka 14 13 0 1
6 | ActpoHomus 8 9 0 0
7 ITorTOpEenue 3 3 0 0
Hroro 68 55 8 5




KAJIEHI[APHO-TEMATI/I‘-IECKOE INIAHUPOBAHUE
Hara
HpoBeeHHs
Ilpameqanne
1aH

Ne
ypoka Tema

1/1 | Beogmbrit HHCTpyKTax no Th. B3aumoneticTrie
TOKOB.

Bexrtop marauTHOiM HHIYKUWH. JInHUM MarauTHOMH
HHAyKnuH. Cuna Ammepa. DNEKTPOH3MEPHTENBHE]
IPHOOPEL

Wucrpykrax no OT u TB Ha pabouem Mmecre.
JIabopatopHas paGora Nel «Habmronenwe neiicts
MAarHuTHOTO ITOJI Ha TOKY.
4/4 | Neiicteue MarHdTHOTO IIOJI Ha OBIDKYITHAACS
NCKTpudecKu# 3apsn. Cuna Jlopermay
O6obmarommit ypox mo Teme «MaranTHOE moTEY.

6/6 | OTkpbITHE SJIEKTPOMAarHUTHOM HHTYKITHH.
MarsuTHEL TOTOK.

7/7 Hamnpasnenne HHAYKIIMOHHOIO  TOKA. ITpaBumo
Jlerma.

8/8 | Uuctpykrax mo OT » Tb na pa6oyem mecre.
Jla6oparopras pabota N2 «M3yuenme SIBIIEHUS
SNIEKTPOMArHUTHOH HHAYKIIH®Y .

g9 | 2hc UHAYKIMYA B ABHKYIHXCS TPOBOJHHKAX.

3aKOH 51K TpOMAarHHTHOH HHIYKITHH.
11/11 | Pemenwue 3anaq mo teme « 3aKOH 3TeKTPOMArHUTHON
HHIYKITHRY.
12/12 Camounnykrus. HunykrusnocTs.
13/13 | Dueprus MarHuTHOIO ITOJIS TOKA.
14/14 | SnexrpomarauTHOE Ioure.
BuxpeBoe snextprueckoe moje,
15/15 | Pemmenne 3aJa4 o TeMe « DHeprus MaTHHTHOrG
IIOJISA TOKa.
6/16 | KorTtpomsaas pPa6oTd%OcHOBEI SIEKTPOIHHAMUKHY.
/17 | Mexauuueckue KoJiebaHus.

[95) o
ey ¥ ™
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4/20 | T'apmonmyecke KojieOaHus.

521 | Baryxarommme  u BBIHY)KICHHBIE  KOJIeOAHMS.
Pe3onanc.

]
]
2/18 | Matemarudeckuii MAasTHHK. JnHamukg 1
KOJIe0aTETbHOTO IBHIKEHHSL,
3/19 Jlaboparopras pabota  Ne3 «Onpenenenue
YCKOpeHHS CBOOONHOTO mameHms IIpH  TTOMOIITH|
MasITHUKA.
]

6/22 | Permenue 3amay. i
7/23 | SnexTpoMaruTHEE KonebaHwusl. ’ |1 :
8/24 | T'apMonuueckue SJICKTPOMAarHUTHBIE  KOJIeOAHMSL, I
Ilepemennrrii SIIEKTPHUYECKHH TOK.
9/25 | Pemenue 3a71ay. Kongencarop, KaTyIlKa, 1
CONMPOTHUBIICHHUE B IIE€NH MEPEMEHHOTO TOKA.
HpownsBoscTro, nepenaua, HCITIOJIb30BaHHE I




3JIEKTPO3HEPT HH.

MexaHuueckye BOJTHEL

12/28 | DnextpomarauTHEIE BOTHEL CBOHCTBA BOJIH. 1

13/29 | IIpunnmmne paguHocsssy. N3obperenne paguo A.C. 1
IIooBbIM.

14/30 | Kontponsras pabota «KoneGanus 1 BOIHbD, 1

1/31 | 3aKkOHBI reOMeTpHYIECKOM ONTHKH. I

2/32 | 3aKxoHbI reoMeTpHYecKol onTHKH. [I0THOE 1
OTpaKEHHE.

3/33 | Jlaoparopuas paGota Ned «M3Mepenne nokaszarejis I
OPEJIOMIICHHUS CTEKIIAY.

4/34 | Jlunzel. Pemenue 3amay. A

5/35 | Jlabopatopuas  paGora  NoS «Omnpenenenne I
ONTHYECKOH CHIBI M (JOKYCHOTO  PacCTOSHHS
coOMparoIel THH3E.

6/36 | Tucnepcus. Untephepenmus. I

7/37 | Tubpakius Bom. Huppakunonnas pemerka. l
JIaboparopuas pabota  — Ne7 «Omnenxa
HHPOPMAIMOHHOH 8MKOCTH KoMIakT-aucka (CD)y.

8/38 | JlaGoparopras pa6ora No6 «M3mepenue mamHEI 1
CBETOBOW BONHBI). IlomepedrnocTs ¥ mosstpusanys
CBeTa.

9/39 | Usnydenus u cnexTpsl. JlabopatopHas pa6ora Ne§ | I
«Habmonenue CILJIOIITHOTO 154 JIMHEHYATOI0
CIIEKTPOBY.

10/40 | KonTpossras pa6ota Ne3 «Omntrkay. 1

1/41 | IlocTynatel TEOpHH OTHOCHTEIBHOCTHL OcHoBHBIE 1
CJICZICTBHSI U3 TTOCTYIIATOB.

2/42 | DneMeHTHI peNATHBHCTKON TUHAMUKY. Permenme 1
3a1ad.

3/43 | Pemenue 3amau. 1

1/44 | ®otospdexr. [Tpumenenue dboTtordpdexra. Dotomsi 1

2/45 | Pemenue 3anay. Jlasnenue cera. 1

3/46 | Crpoenue atoMa. OmBITEI Pesepdopna. KsanToBrie I
IOCTYNATH Teopud Bopa.

4/47 | Jlazeprl Permenwue 3amau. 1

5/48 | Metonnl Habmonenua u PErUCTpalMy 3apsIKEHHBIX 1
YaCTHII.

6/49 | PagmoakTHRHOCTD. PannoaxTusHBbIC IPEBPAINCHHUS. 1

7/50 | 3aKOH pamHOaKTHBHOTO pacnana. ITepuop, I

10



mosrypacnana. M30TomnslL.

8/51 | Pemenwue 3amad. I

9/52 | CrpoeHne aTOMHOTO si/pa. S1nepHbIe CHIIBL. DHEPrHs 1
CBSI3M ATOMHBIX SIAEP.

10/53 | MckyccTBeHHAs paqHOaKTUBHOCTB. S IepHbIe 1
PEaKITHH.

11/54 | eneuue smpa ypana. LlenHas snepHas peakius. I
SnepHbIN peakTop.

12/55 | Tepmosinepuble peakuuu. lIpuMenenne saepHoM !
SHEpruH. bruoorngeckoe NeHCTBHE paTdOaKTHBHOT(
U3JTy9CHHSL.

13/56 | KourponsHas pa6ora 1o TeMe «KpanToBas Qusuxar 1

14/57 | DnemMeHTapHBIE YaCTUIBL. AHTHYAaCTHIIBL I

1/58 | Conneunas cuctema. 3akoHb! Kemnepa. 1

2/59 | Cucrema 3emns — Jlyna. Mansie Tena ConHeqHOR 1
CHCTEMBL

3/60 | Comnre. I

4/61 | OcHoBHBIE XapaKTEpUCTUKH 3Be3 . Jluarpamma 1
I'epmmmpynra — Paccena.

5/62 | DBomonms 3BE3 . 1

6/63 | I'amaxTvke. MIIEUHBIH Ty Th. 1

7/64 | CtpoeHue U »Boonns BeeneHHOH. 1

8/65 | EmuHas ¢u3ndeckas KapTHHA MHUpA. I

66-68 | TloBTOpEHME 3
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Jlurepatypa

. IIporpamMmel 06meo6pasoBaTensHbIX yupexnenuii |«®msmka. 10-11 Kaccel», Mockaa,

«ITpocBemenuey, 2020

Vuebnuk «®@usmka. 11 kmace. Knaccuueckuii Kypc», ba3oBerid ypoBenn. Msxumes I.51..

byxosues b.B., Yapyrun B.M. Mockza, «IIpocBemenuer, 2019, 2020

IlocoGue mms 06meo6pa3oBaTeNbHBIX YIpEKICHHH. 3aauHuK «Ipodsr». PervkeBny A IT.
«®usuka. 10-11 xmacce». Mocksa, «JIpoday, 2019

ONEeKTPOHHOE IpHIIOKeHHe K yuebuuky dmuku 11 wiacca Msxumes I.51., Byxoruer B.B.,
Yapyrun B.M., Mockga, «IIpocsemenney, 2019, 202(

DIEKTPOHHOE y4eOHOE H3IaHKe <<BHijfanBHa51 ¢usmaeckas naboparopus. 11 kmacc», 000
«Ipodar, 2019

LOP mo dusuke: uaTepakTHBHEIE Ypoku. Caiit «KmaccHas dusuxay.

12



