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IlosicHuTeEILHAS 3aMUCKA

Pabouas mporpamma no yue6HoMy npeamery «®Dusnka 3emiin» cocTaBiIeHa Ha OCHOBE aBTOPCKON
nporpammbel A.B. Hlaranunoit «®usuka. Paboune mporpammel. [Ipeamernas nuHust yd4eOHUKOB
cepun «Knaccmueckuii kype». 10-11 xmaccer: yueb. mocobue mis o0meoOpa3oBaT. OpraHU3aIyid,
IIpocseuienue, 2017r.

Ucnonwszyemsriit yueonuk: @usuka. 11 xnacc: yued. st ob1eobpazoBat. opranu3aiuii: 0a30BbIi U
yray6n. ypoBuu / I'.Sl. Mskumes, b.b. bByxosues, B.M. Yapyrun, M.: «IIpocemenue», 2021 r.,
(Knaccuueckuit kypc).

He.]'[l/l H 3aJa4Y4 U3YyYCHUA IIpeaMeTa

Lenu u3ydyenus npeamera GU3NKHU:

OCBOEHHE 3HAHUU O TEIJIOBBIX, NEKTPOMArHUTHBIX U KBAHTOBBIX SIBIICHUSX, BEIUYMHAX,
XapaKTepU3YIOIIMX OTH  SBJICHMS, 3aKOHAX M 3aKOHOMEPHOCTSX, KOTOpPHIM OHU
MOJAYUHSIOTCS, O METO/IaX HAyYHOTO MO3HAHUS MPUPOJbI U POPMHPOBAHUE HA 3TOM OCHOBE
MpeACTaBICHUHN 0 PU3NUECKON KapTUHE MUPAa,
OBJIQJICHUE YMEHUSMM NPOBOAUTH HAOIMIOACHUS NPUPOJHBIX SBJICHUH, ONUCHIBATH H
0000111aTh pe3y/bTaThl HAOMIOAEHNH], UCTIOIB30BaTh MPOCTHIE U3MEPUTEIbHbIE TPUOOPHI IS
M3Y4YeHUS PU3NYECKUX SBJICHUHN; IPEJCTaBIATh PE3yIbTaThl HAOMIOIEHUI WIN U3MEPEHUH C
MOMOIIBI0 TAaONMUIL, TPa@UKOB M BBIABIATH Ha 3TOM OCHOBE 3MIIMPHYECKHE 3aBHUCHUMOCTH;
MPUMEHSTh MOJYYEHHbIE 3HAHUS JUIsl OOBSICHEHUS Pa3HOOOPAa3HBIX MPUPOIHBIX SBJICHUHM U
MPOLIECCOB, MPHUHIIUIIOB JIEHCTBUS BaKHEWIIMX TEXHUYECKUX YCTPOMCTB, Ul pelieHus
(dbu3uvecKux 3a1a4;
pa3BUTHE MO3HABATENIbHBIX MHTEPECOB, UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH B
Ipolecce  pPEUIeHHMs  MHTEIUIEKTyalbHbIX — IpoOjeM,  3aJad U BBIIOJHEHHS
9KCIEPUMEHTAIBHBIX MCCIEIOBAaHNN; CIIOCOOHOCTH K CaMOCTOSATEIBHOMY IMPHOOPETEHHUIO
HOBBIX 3HaHUI 10 (PU3MKE B COOTBETCTBUU C )KM3HEHHBIMU NIOTPEOHOCTSIMU U MHTEPECAMU;
BOCIIMTAHUE YOEKIEHHOCTH B IO3HABAaEMOCTH OKPY)KAIOLIEr0 MHUpa, B HEOOXOAMMOCTHU
Pa3yMHOTO MCIOJIB30BaHUS NOCTHIKCHUN HAYKH M TEXHOJIOTHH Ul JAIBHEUIIET0 pa3BUTHUS
YeJI0BEYECKOro oOIIecTBa, YBaXKEHUI K TBOPLIAM HAYKH M TEXHMKH; OTHOLIEHUS K (hu3uke
KaK K JIEMEHTY 00I11e4eI0BEYECKON KYyIbTYpHI;
IIPUMEHEHUE TIOJIYYCHHBIX 3HAHUU JUIsl PEIIEHUS IPAKTUYECKUX 3a1ad IIOBCEIHEBHOMN
AKHU3HU, 11 oOecrieyeHus: 6€3011aCHOCTH.
3agaum Kypca
pa3BUTHE MBbIIUICHU OOyJaromuxcs, (GOPMUPOBAHHE y HUX YMEHHUH CaMOCTOSATENbHO
IpUOOpeTaTh M MPUMEHATh 3HAHUS, HAOIIOJATh U OOBSICHATh (PU3NUECKUE SIBJICHMUS,
OBJIaZiIcHHE OOYYArOIMMUCS 3HAHUSAMH OO0 SKCHEPUMEHTAJbHbIX (aKTax, HOHATHSIX,
3aKOHaX, TEOPHsIX, METO1aX (PU3MUECKON HAayKH; O COBPEMEHHOM Hay4yHOU KapTHHE MUPA; O
HIMPOKHUX BO3MOXKHOCTSAX MPUMEHEHUs (PU3MUECKHX 3aKOHOB B TEXHUKE U TEXHOJIOTHUH;
ycBOeHHE OOyJarollMMUCS MJeH eOMHCTBA CTPOEHHs MaTepud U HeHcyeprnaeMoCTH
npolecca ee Mo3HaHMs, MOHUMAaHUE POJIM MPAKTHKH B MO3HAHUM (U3UYECKUX SIBICHUN U
3aKOHOB;
(opMupoBaHHME TO3HABATEIILHOTO UHTEpeca 00yJaroNuXcs K (PU3MKE U TEXHHUKE, Pa3BUTHE
TBOPYECKUX CIIOCOOHOCTEH, OCO3HAHHBIX MOTHBOB YUYEHHMS; MOATOTOBKA K MPOJOJLKEHUIO
00pa30BaHuUs U CO3HATEILHOMY BBIOODPY Mpodeccui.

O0mas xapakTepucTuKa y4e0HOro npeamMera

dusuka Kak HayKa O HanOoJee O6IJ.[I/IX 3dKOHax IMPUPOJBLI, BBICTYIIAA B KAa4YCCTBC yqe6H0r0

npeaMeTra B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJaJ B CHUCTEMY 3HaHMM oOydarommxcs 00
OKPYKaIOILIEM MUDE.

Omna packpbIBaeT pojib HaAyKU B 3KOHOMHUYECKOM H KYJIbTYPHOM pa3BUTHH OOIIECTBA, CIIOCOOCTBYET
(OpMUPOBAHHIO COBPEMEHHOTO HAyYHOT'O MHpOBO33peHHs. s pemeHus 3anad GopMUPOBAHUS U



pa3BUTHUS WMHTEIUICKTYAJIIBHBIX CIIOCOOHOCTEH ¥ TIO3HABATENBHBIX WHTEPECOB IIKOJIHHUKOB B
mporecce u3ydeHus (PM3MKU OCHOBHOE BHIMAHHUE yJIEISIETCS HE Mepeaade CyMMbI TOTOBBIX 3HAHHM,
a 3HAaKOMCTBY C METOJAMH HAyYHOTO MO3HAHMS OKPYXKAIOIIEr0 MHpa, MOCTAHOBKE MpoOIeM,
TPeOYIOIINX OT 00YJAIOLINXCS CAMOCTOSATENILHON ICATEILHOCTH 110 X Pa3pelICHHIO.

Mecto nmpeamMeTra B y‘leﬁHOM IJIaHe

B cootBercTBHM ¢ yueOHBIM IJIaHOM Ha u3ydeHue npeamera «Pusuka 3emnu» B 11 kiacce
OTBOJUT 2 y4eOHBIX Yaca B HEJIEIO B TeueHue 34 Hesenb, Bcero 68 yacos.

IInanupyemMble pe3yJibTaThbl 0CBOCHHS y4eOHOI0 MpeaMeTa

IIpeameTHbie pe3yabTaThl
OOyyaromuiicsas Hay4YnTCs:

1)
2)

3)
4)

5)

6)
7)

8)

9)

CobmonaTh mnpaBuia O€30MaCHOCTHM M OXpaHbl Tpyda INpu padore ¢ 1ab0paTOPHBIM
000pyI0BaHUEM

[ToHrMaTh CMBICT OCHOBHBIX (M3WYECKUX TEPMHHOB, M3ydaeMbIX B Kypce ¢usuku 11
KJjlacca

Pacnio3naBate mpo0eMbl, KOTOPbIE MOKHO PEIINTH IPU TIOMOIIH (PU3HUECKIX METOI0B
AHaM3UpOBaTh OTJENBHBIC OSTambl IPOBEACHUS HCCIEIOBAHUN W WHTEPIPETHPOBATH
pe3ynbTaThl HAOTIOIEHUN U OTIBITOB

CTaBUTh OMBITHI MO WCCIEAOBAHUIO (U3NYECKUX Tl W (PHU3UYECKUX SBICHUN 0Oe3
WCTIONB30BaHUST  TPSIMBIX  H3MepeHui,  popmymupoBaTth  mpoOiemy/3amaqy/1einsb
IKCTIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEITI0KEHHOTO 000PYI0BAHUS, IPOBOTUTH OTIBITHI
1 GOPMYIIMPOBATH BBIBOIBI

[TorrMaTh poJIb SKCIIEPUMEHTA B TIOJTYYCHUU HAYIHOH HH(OpMAIHN

[IpoBoauTh NpsMble U3MEpeHUs (PU3NUECKUX BETUUNH: BPEMEHH, PACCTOSHUS, MACChl, CHUJIbI
TOKa, NEKTPUYECKOTO HAMPSHKEHUS, TOKa3aTesd NpeoMIICHUS BeIeCTBa, JJIMHBI CBETOBOM
BOJIHBI, ONTHYECKON CHJIbl M (DOKYCHOTO pacCTOSHUS JIMH3BI, IpPU 3TOM BBIOMpATH
ONTUMAJIBHBIA CHOCOO0 W3MEpEeHHUs, WCIOJb30BaTh MpPHEMbl Ui OIEHKH M pacyera
MOTPENTHOCTEN U3MEPEHUI

[IpoBoauTh uccnenoBaHus GU3NIECKUX BETUYHMH (B TOM UYHUCIE C MOMOIIBIO BUPTYalbHOMN
¢busznueckoil J1abopaTopuM) C UCHOJIb30BAHUSAMH MPSAMBIX H3MEPEHUM, MpU 3TOM
KOHCTPYHpPOBaTh, (UKCHPOBATh pPE3yabTaThl IMOJYUYEHHON 3aBUCUMOCTH (PU3HMUECKHUX
BEJIMYMH B BUJIE TaONHII U TpaduKOB, JeaTh BBIBOABI IO pe3yabTaTaM HCCIeI0BaHUs
[IpoBoUTH KOCBEHHBbIE M3MEpPEHUs (PU3UUECKUX BEIMYMH: MPU BBIIOJHEHUU W3MEpPEHUI
coOuparh HKCHEPUMEHTAJIbHYIO YCTAaHOBKY (B TOM 4YHCI€ U BHUPTYaJIbHYIO), CIEIys
MPEeIIOKEHHOW WHCTPYKUUHU, BBIYUCIATH 3HAYEHUS BEJIMUYMHBI U aHAIM3HPOBATh
MOJIy4Y€HHBIE PE3YJIbTAThl C YYETOM 3a/IaHHOM TOUHOCTH

10) Ananu3upoBaTh CHTyallMd MPAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HHX

MMPOsABJIICHUC HN3YUCHHBIX (1)I/I3I/I‘IGCKI/IX SIBIICHUH WJIN SaKOHOMepHOCTCﬁ U IIPUMCHATH
HMCIOIIHUECA IJIA UX 00BsACHEHUS

11) TToHMMAaTh MPHHIKITBI ISHCTBUS MAIIUH, TIPHOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBHS HX

0€30I1aCHOTO MCITOJIb30BaHUS B HOBCGI[HGBHOﬁ KHN3HU

12) Ucnionp30BaTh TMpH BBIMOJHEHHH YYEOHBIX 3ajlad HayYHO-NOMYISIPHYIO JIMTEpaTypy,

CIIPaBOYHbBIC MaTCpUAJIbI, PECYPChI I/IHTepHeTa

13) Pacno3naBath MCXAaHUYCCKUC, JJICKTPUICCKUC, MATHUTHBIC, DJICKTPOMAIrHUTHBIC ABJICHUS U

OOBSACHATH HA OCHOBE UMEIOIINXCS 3HAHWW OCHOBHBIE CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS
ITUX SABJICHUUN

14) OnuceIBaTh HU3YUYCHHBIC CBOMCTBA TE€I U SABJICHUS, UCIIOJIb3Yyd (I)I/ISI/ILICCKI/IC BCJIIMYHHBI,

u3yuyaemble B Kypce ¢pusuku 11 kinacca

15) AHaJ'II/I3I/IpOBaTL CBOIicTBa TCJI, ABJICHUA W IPOLCCCHI, HUCIOJIB3Ys (I)I/ISI/I‘-ICCKI/IC 3aKOHBI,

u3yuyaemble B Kypce ¢pusuku 11 kinacca



16) Pa3nn4aTh OCHOBHBIC IIPU3HAKK U3YYCHHBIX (PHU3UUECKUX MOIENeH

17) Pemrats 3a1auu, UCHOJIb3Yys (PU3HUUCCKUE 3aKOHBI, H3yUeHHbIC B Kypce ¢u3uku 11 kiacca, u
(dopmyIbl, cBsI3bIBatOLINE (pU3MYECKHE BEIMYMHBI, M3y4eHHBIE B Kypce ¢u3uku 11 kmacca,
Ha OCHOBE aHAJIM3a YCJIOBHS 3a/1aud 3alUCHIBATh KPAaTKOE YCIOBHUE, BBACIATH (DPU3HUECKUE
BEJIMYUHBI, 3aKOHBI, SBICHUS, (OPMYIIbI, HEOOXOMMBIE ISl pEIICHHS, TIPOBOJUTH PACUEThI
Y OLIEHUBATDH PEATHHOCTD MOJYYEHHBIX PE3YIbTATOB
B pesynbrare ocBoeHust yaeOHoro mpeamera ¢usukd 3a Kypce 11 kimacca oOygarormmiics

OO0yuaomuiics: MOJYYUT BO3MOKHOCTD HAYUHUTHCS |

1) Oco3HaBaTh IIGHHOCTh HAYYHBIX HCCICJOBAHUM, pOJIb (UMK B  PACHIMPCHUU
MpeCTaBICHUN 00 OKPYKAIOIIEM MHUPE U €€ BKJIAJ B yIyUIICHHE Ka4eCTBA )KU3HH

2) Hcmonb30BaTh TpPHEMbI TOCTPOCHHS (DU3MYECKHX MOJENeH, Mmoucka u (GopMyIupoOBKU
JI0Ka3aTeIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUYECKUX BHIBOJIOB Ha OCHOBE SMITUPUYECKU
YCTaHOBJIEHHBIX (PaKTOB

3) CpaBHUBATh TOYHOCTH H3MEPECHUS (PU3MYECKUX BEIUYHMH MO BEIIMYMHE UX OTHOCUTEIBHOW U
a0COTIOTHON MOTPEIIHOCTEN PU MPOBECHUH MPSMBIX U3MEPEHUN

4) CaMOCTOSTEeIBHO MPOBOIUTH KOCBEHHBIC M3MEPEHHS U MCCIIEA0BaHUS HHU3NICCKUX BEITUYNH
C HCIIOJIb30BAHUEM PA3IUYHBIX CHOCOO0OB HM3MEpeHUs (PU3NYECKHX BEJIWYMH, BbIOMpATh
CPEICTBA U3MEPEHHUS C YYETOM HEOOXOIUMOM TOUHOCTH U3MEPEHU, 000CHOBBIBAThH BHIOOD
cnocofa W3MEpPEHHsS COOTBETCTBEHHO IIOCTABICHHOW 3ajade, MpPOBOJIUTH OIICHKY
JOCTOBEPHOCTH MOJTYYCHHBIX PE3YIbTATOB

5) Bocmpunumath HHGOpPMAIUIO  (DU3NYECKOTO  COJACPKAHUS B  HAYYHO-TIOMYISPHON
JUTEpaType M CPEeICTB MaccoBOW MH(OpMAIuy, B ceTH MHTepHET, KpUTHYECKH OIICHUBATH
MOJIydCHHYI0 W WH(OpMAIMIO, aHAIM3UPYs €€ COoJepKaHWe M JaHHble 00 HWCTOYHHKE
nHpopmanuu

6) CozmaBaTh COOCTBEHHBIC MUCHMCHHBIE W YCTHBIC COOOINEHUS O (DM3UYECKUX SBICHUAX U
Iporeccax Ha OCHOBE HECKOJIBbKUX MCTOYHUKOB MH(POPMALIMH, COMPOBOXKAATh BBICTYIUICHUS
IIpE3eHTALMSIMU

7) Wcnonp3oBaTh 3HaHMS O MEXaHWYECKHX SIBJICHHSAX B TIOBCEAHEBHOW JKU3HH UL
obecrieueHust 0€30MaCHOCTH TMPU  OOpalieHHd ¢ NpudopaMd U TEXHUYCCKUMH
YCTPOMCTBAMM, [JIi COXpPAaHEHHs 3J0pOBbs U COOJIIOJEHHS HOPM 3KOJOIMYECKOTO
MOBEJICHUsI, IPUBOAUTE IPUMEPHI NPAKTHUUYECKOIO HCIOJIb30BaHUS (PU3UUYECKUX 3HAHUH O
MEXaHUYECKUX, EKTPUUECKUX, MArHUTHBIX, AJIEKTPOMArHUTHBIX, TEIUIOBBIXABICHUIX MU
(bu3NYecKuX 3aKOHAX, MPUMEPHl HUCIOJIb30BAHUSA BO30OHOBISEMBIX WCTOYHMKOB SHEPIHH,
9KOJIOTUYECKUX MTOCIIEACTBUI UCCIIEJOBAHUS KOCMUYECKOTO IPOCTPAaHCTBA

8) OueHuBaTh I'PaHULIBI IPUMEHHUMOCTH (U3HUYECKUX 3aKOHOB, IOHUMATh BCEOOLIHMI XapaKTep
(GyHJaMEHTaJIbHBIX 3aKOHOB U OIPaHUUYEHHOCTb UCIOJIb30BAHNS YACTHBIX 3aKOHOB

9) Haxomute Qu3nyecKHe MOJENIH, COOTBETCTBYIOLIME KOHKPETHBIM 3ajadyaM, pa3peliath
poOJieMHbIE CUTYallMd HAa OCHOBE MMEIOIIMXCS 3HAHMM MO MEXaHUKE C HUCHOJb30BaHHEM
MaTeMaTH4eCKOT0 armnapara U Ipu IOMOIIY OLIEHOYHOT0 METo1a

JInyHOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE Pe3yJbTAThI
JIn4HOCTHBIE pe3y/bTaThl:

1) CdopmHpPOBaHHOCTh [O3HABATENBHBIX HMHTEPECOB, WHTEIUICKTYaJIbHBIX W TBOPYECKHX
criocoOHOCTeH 00yyaromuxcs

2) YOeXICHHOCTh B BO3MOXKHOCTH TIO3HAHHS TPUPOJBI, B HEOOXOIMMOCTH Pa3yMHOTO
UCTOJb30BAHUS JOCTWKEHMH HAyKd M TEXHOJOTMHM Ui JajbHEWIIEro pa3BUTHSA
YeJI0OBEUECKOro OOIIeCTBa, yBaAXKEHHUE K JAEATENIIM HayKHd M TEXHUKH, OTHOIEHUE K (pu3nke
KaK 3JIEMEHTY 00I[e4eTI0BeYeCKON KYIbTYphI

3) CaMOCTOSTENbHOCTD B TPUOOPETCHUU HOBBIX 3HAHUI U MPAKTUYCCKHX YMEHUIT

4) TOTOBHOCTH K BBIOOPY JKM3HEHHOTO MYTH B COOTBETCTBHH C COOCTBEHHBIMH MHTEPECAMH M
BO3MOKHOCTSIMHU

5) MotuBamusi 00pa3oBaTeNbHON JEATEIBHOCTH OOYYArOUIMXCSl HAa OCHOBE JIMYHOCTHO-



6)

OPUEHTHPOBAHHOT'O MMOAX0/1a
@opMHUPOBAHHUE LEHHOCTHOIO OTHOLIECHHS APYr K IPYry, YYUTENI0, aBTOPAM OTKPBITHMA U
M300peTeHu, pe3yabTaTaM 00ydICHHS.

MeTaHpe[[MeTHbIe pe3yJbTaThbl:

1)

2)

3)

4)

5)

6)

7)

OBinajeHre HaBBIKAMHM CAMOCTOSITENIFHOTO TNPHOOPETEHUsT HOBBIX 3HAHUM, OpraHU3aluu
y4eOHO# JeATeNbHOCTH, NMOCTAHOBKM LEeJCH M 3a/a4, IUIAHHUPOBAHUS, CAMOKOHTPOJS M
OLICHKH pE3yJbTaTOB CBOEH JEATEIbHOCTH, IPEIBUJICHUS BO3MOXHBIX PE3yJIbTaTOB CBOEH
NEeSITEIbHOCTH

[lonnmanue pa3nuuuii MEXIy UCXOTHBIMU (haKTaMH W THUIOTE3aMH ISl UX OOBSCHEHHS,
TEOPETUYECKUMH MOJIEISIMH U pEalbHBIMM OOBEKTaMH, OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH JECHCTBHSIMA Ha IPHMEpax THIOTE3 /s OOBSICHEHUS W3BECTHHIX (DaKTOB M
OKCIIEPUMEHTAIIBHON TIPOBEPKH BBIIIBUTAEMBIX THUIIOTE3, Pa3pabOTKH TEOPETHUECKUX
MO/JIEJIEN MPOLIECCOB U SIBIICHUI

®dopmMupoBaHUE YMEHUN BOCIPUHUMATh, MepepadaThiBaTh U NPEIbABIAT HHPOPMAIUIO B
CIIOBECHOH, 00pa3HOM, CHMBOJMYECKOW (opmax, aHaIU3UpoBaThb M IepepadaTbiBaTh
MOJIyYUEHHYI0 HMH(QOpPMAIMI0 B COOTBETCTBUM C IIOCTABJIEHHBIMU 3a/ladyaMM, BBIAEIATH
OCHOBHOE€ COJIep’KaHUE MPOYUTAHHOTO TEKCTa, HaXOJAUTh B HEM OTBETHI Ha MOCTABJICHHBIE
BOIIPOCHI U U3JIAraTh UX CAMOCTOSATEIHHO

[IpnoOpereHre ombITa CaMOCTOSITENILHOTO TIOMCKA, aHanu3a U oTOopa uHpopMmauuu c
WCIOJIb30BAHUEM DPA3IMYHBIX MCTOYHUKOB, U HOBBIX MH()OPMALMOHHBIX TEXHOJOTHUH, IS
pelIeHrs M03HaBaTEeNbHbIX 33/1a4

Pa3Butrie MOHOJOTMYECKOM W JOUAJIOTMYECKOM pPEYM, YMEHHUS BBIPAXaTbh CBOHW MBICIH,
pa3BUTHE CHOCOOHOCTH BBICIYIINBATh COOECEAHMKA, CIIOCOOHOCTH MOHMMATH €r0 TOUKY
3peHus, MPU3HaBaTh MPABO JPYroro 4ejoBeka Ha MHOE MHEHHE

OcBoeHne npueMoB JEHCTBUM B HECTAHAAPTHBIX CUTYalUSAX, OBJIAICHHUE DBPUCTHYECCKUMHU
METOJIaMU PEIICHHS TPoOJIeM

®opmupoBaHuEe yMEHMH paboTaTh B TPYINE C BBINOJHEHHEM pPa3IMYHbIX COLMAIBHBIX
poJIeii, MPeCTaBIATh U OTCTAUBATH CBOU B3IVIAABI MU YOSXKICHHS, BECTH TUCKYCCHIO.

IIpenmeTHble pe3yJibTaThI

1)

2)

3)

4)

5)

6)

7)

3HaHUS O MPUPOJIE BAKHEHIINX (PU3NUECKUX SBIICHUM OKPYKAIOMIEro MUpa U MOHUMAaHHE
cMbIcTa (PU3UYECKHX 3aKOHOB M 3aKOHOMEPHOCTEH, PACKPBIBAIOUIMX CBSI3b H3YYEHHBIX
SIBJICHU U

YMeHHe MOJb30BaThCsl METOJAMH HAYYHOT'O MCCJIEIOBAHMS SIBICHUN MPUPOIbI, TPOBOIUTH
HaOJIO/ICHUS, TUIAHUPOBATh W BBHINOJHATH JKCIEPUMEHTHI, 00pabaThIBaTh pPE3yJIbTAThI
M3MEpeHul ¢ MOMOIIbI0 Tabnuil, rpadukoB, Gopmyn, 0OHAPYKUBATH 3aBUCUMOCTH MEXIY
(bu3MYECKUMHU BeIMYMHAMHU, OOBSACHATH MOJIyYECHHBIE PE3ylbTaThl, OLEHUBATh TPAHUIIBI
MOTPELIHOCTEN pe3ynbTaTOB U3MEPEHUM

YMeHue npuMeHsTh TEOPETHUECKUEe 3HaHUs N0 (PU3KKe Ha MPaKTUKE, peraTh PU3NYEeCcKHe
3a/1a4yd Ha IPUMEHEHUE MOJYYCHHbIX 3HaHUU

YMeHue M HaBBIKM NPUMEHEHHUS TNOJNYYCHHBIX 3HAHUN M1 OOBSCHEHUS NPUHIMIIOB
JNEUCTBUS BAXKHEMIIMX TEXHUYECKUX YCTPOMCTB, pELIECHUs MPaKTUYECKUX 3ajad
MOBCEIHEBHOM KU3HHU, oOecreueHne O€30MacHOCTH CBOEH JKHM3HH, PalMOHAIBLHOTO
IIPUPOIOIIOJIE30BAHNUS U OXPAHbl OKPYXKAIOIIEH CpeIbl

dopmupoBanue yOexkaeHUs B 3aKOHOMEPHOU CBS3M M MO3HABAEMOCTHU SBJICHUN MPUPOIDI,
00BEKTUBHOCTH HAYYHOTO 3HAHUS, BHICOKOM IIEHHOCTH HAyKH U Pa3BUTHHU MaTepUATbHON U
JyXOBHOU KYJIBTYPBI JIFOIEH

Pa3BuTHe TEOpeTHUECKOTrO MBIIUIEHUS Ha OCHOBE (DOPMHPOBAHHS YMEHUN yCTaHABIMBAThH
(bakThl, pa3nmuyaTh NPUYMHBI U CIEACTBHS, CTPOUTH MOJIETM U BBIABUTATh THUIOTE3HI,
OTBICKMBaTh W (OPMYTUPOBATH JOKA3aTEIbCTBA BBIJABHHYTBHIX THUIIOTE3, BBIBOAWTH U3
HKCIIEPUMEHTAIBHBIX (PAKTOB U TEOPETUUECKUX MOJeNel pu3nueckre 3aKOHOMEPHOCTH
KomMmyHUKaTUBHBIE yMEHMSI JIOKJIAJbIBaTh O PE3yJbTaTax CBOEr0 HCCJIEI0BAHMS,



y4acTBOBAaTh B JAMCKYCCHM, KPATKO M TOYHO OTBEYATh HA BOIPOCHI, YMEHHUE HCIIOJIb30BAThH
CIPAaBOYHYIO JIUTEPATypy M JAPYrHMe€ HCTOYHUKH HH(POPMALUU IS apryMEHTHPOBAHHON
3aIUUTHI CBOEH TOYKU 3PEHUS

Conepxxanue y4eOHOro nmpeamera

CopepxaHue Kypca, BKIIOYAs IEMOHCTPAIMOHHBIC OIBITH M ()POHTAIBHEIE JIA00OpaTOpPHBIC PabOTHI,
MOJIHOCTBIO COOTBETCTBYIOT [IprMepHOii mporpaMMe OCHOBHOTO O0IIero 00pa3oBaHus Kypca.
OcHoBbI dj1ekTpoaAuHaMuKkH (16 yacos)

I'naBal. MarauTHoe moJe

BsaumopneiictBue TtoxoB. MaruutHoe nose. Muayknuss marautHoro mois. Cuna Amnepa. Cuina
Jlopenuia. MarHuTHbI€ CBOMCTBA BEIIECTBA.

I'naga 2. DjieKTPOMATHUTHASA UHIYKIIHA

OTkpblTHE 2JIEKTpOMAarHUTHOW uWHAYKuMU. [IpaBuno Jlenma. MarHuTHeli MOTOK. 3akoH
AJIEKTPOMArHUTHOM MHAYKIMU. BuxpeBoe anexkrpuueckoe noje. CaMouHAYKIMS. HIYyKTUBHOCTD.
OHeprusit MarHUTHOTO MOJIS. DJIEKTPOMAarHUTHOE TTOJIE.

Kousie6anus u BosiHbI (14 yacoB)
I'naBa 3. Mexannueckue KoJieOaHUS

CBoOoaHBIE W BBIHYXKJCHHBIE KOJEOaHHWS. YCIOBHS BO3HHUKHOBEHMs KosieOaHmid. J(mHammka
KoJieOaTeIbHOTO ABM)KEHUS. ['apMoHWYECKHe KoJjieOaHWsl. DHEpPrusi KoJeOaTeIIbHOTO JBHKCHHUS.
Brinyxaennsie konebanus. Pe3onanc.

I'naBa 4. JJjieKTpOMATHUTHBIE KOJIeOaHU S

CBoOonHbie koeOaHus. ['apmMoHnueckue koseOaHus. 3aTyxarollue U BBIHYKICHHbIE KOJIeOaHUS.
Pe3onanc. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJI€OaHHsS. AHAJIOTHS MEXAY MEXaHUYECKUMU H
AJIEKTPOMArHUTHBIMU KOJieOaHUAMU. ['apMOHHYECKHe 3JeKTpOMarHuTHble Kojiebanus. Popmyna
Tomcona. [lepeMeHHbI 25IeKTpUYECKUil TOK. Pe3nuctop B 1ienu nepeMeHHoro toka. Konaencarop u
KaTylllka WHIYKTUBHOCTH B LIEMM IEPEMEHHOro TOKa. Pe3oHaHC B 3JIEKTpUYECKOW LEMu.
ABrokonebanus. I'eneparop nepemeHHoro toka. Tpanchopmarop. [IpousBoncTBo, mepemaya u
noTpebIeHne AEKTPOIHEPTUH.

I'1aBa 5. Mexannueckue BOJIHBI

BonHoBble sBneHus. XapakTepUCTUKUA BOJHBL PacmpocTpaHeHwe BOJH B YOPYIHX cpefax.
YpaBHeHHe TrapMOHHYECKON Oeryiieil BoJHBL. 3ByKOBbIe BOJHBI. MHTepdepeHuus, aupakuus u
MOJISIpU3aLMsd MEXaHUYECKUX BOJIH.

I'maBa 6. DJIeKTPOMArHUTHBIE BOJIHBI

DNEeKTPOMAarHUTHOE TM0JIe. JIEKTPOMAarHWTHas BOJHA. OKCIEPUMEHTAIbHOE OOHapyKeHUe
3JIEKTPOMArHUTHBIX BOJH. IDIOTHOCTH NOTOKAa 3JEKTPOMArHUTHOTO W3NMydeHus. M3o0pereHue
pamno A.C. IlonoseiM. IlpuHnunel paguocBszu. Mopymsuuss U aeTekTupoBaHue. CBolcTBa
JIEKTPOMAarHUTHBIX BOJIH. PactipocTpanenue pagunoBoiH. Paguonokanus. Ilonarue o teneBuaeHnn.
Pa3ButHe cpencts cBs3m.



Onruka (10 yacoB)
T'maBa 7. Ontuka.CBeToBbIC BOJIHBI.

Ckopoctp cBera. IlpunHnun I'rolireHca. 3akoH OTpaKEHMsI CBETA. 3aKOHBI IPEJIOMIIEHMS CBETA.
[Tonmnoe orpaxenue cera. JIuussl. [loctpoenue nzobpakenuii B unze. Popmyna TOHKON JTUH3BI.
VBenmnyenne nmH3bL. Jucnepcust cBera. MHtepdepenuus cBera. IIpumenenue uHTEphepeHINH
ceera. [ludpakuus ceera. ['paHUIBI MPUMEHUMOCTH TeOMETpUdecKoi ontuku. JudpaxmmoHHas
pewierka. [lonepednocTs cBeTOBBIX BOJH. llomsapu3anus ceera.

DJIeMeHThI TEOPUM OTHOCHTEJIbHOCTH (3 yaca)
I'naBa 8. DjieMeHTBI TEOPUM OTHOCHTEJIBLHOCTH

3aK0HEBI QJICKTPOAMHAMHKU U IMPUHIOUIT OTHOCHUTCIIBHOCTH. HOCTYJ'IaTI)I TCOpPHUU OTHOCUTCIIBHOCTH.
OcHOBHEIC CJICACTBHUA H3 TIOCTYJIAaTOB TCEOpPHWU OTHOCHUTCIBHOCTH. DJIEMEHTBI pCHﬂTHBHCTCKOﬁ
JAUHaAMUKH.

KBantoBas ¢pusnka (14 yacon)
I'nasa 9. U3ny4yeHne u cieKTpbl

Buner  wsnmyuenmii. Hcerounmkm cBetra. ChoekTpel M CHEKTpaidbHbIM  a”Hann3. [llkama
AJIEKTPOMAarHUTHBIX U3Ty4eHUH.

I'naBa 10. KBanToBas ¢pusuka. CBeToBble KBAHTHI

dotorpdexr. Ilpumenenune dorordpdexra.  DoToHbl. KOpIycKyIspHO-BOTHOBOW Tyaan3M.
JaBnenne ceera. XuMHYECKOE ACHCTBUE CBETA.

I'naBa 11. AtomHas pusuka

Crpoenune aroma. OmbiT Pesepdopna. KantoBsie nocrynarel bopa. Moaens atoma Bogopoaa mo
bopy. Jlazepsl.

I'naBa 12. ®du3uka aTOMHOIO0 siApa.

Crpoenue atoMHOTO simpa. Snepubie cuiibl. OOMEHHas MOJENb SAEPHOTO B3aUMOJICHCTBUS.
DHeprus CBS3M aTOMHBIX sjep. PaanoakTuBHOCTb. BuIpl pagnoakTUBHOTO U3My4YeHHs. 3aKOH
paauoakTuBHOTO pacmana. Ilepwon mnonypacmaga. Mertoabl HaOMIOAEHUS W PErUCTpalUU
AJIEMEHTApHBIX dYacTull. VIcKycCTBEeHHas paJHOaKTUBHOCTh. SnepHble peakuuu. [leneHue saep
ypana. llemnas peakuus nenenus. SnepHwiii peakrop. Tepmosimepusle peakuuu. [IpumeHenue
anepHo sHepruu. Mzotombl. [lomyuyeHue u TOpUMEHEHHE PAJUOAKTHBHBIX  H30TOTOB.
buonorudeckoe aelicTBre palMOAKTUBHBIX U3ITyUYCHUN.

I'naBa 13. JneMeHTapHBIE YaCTUIBI.

Tpu sTana B pa3BUTUM (PU3MKH IEMEHTAPHBIX YacTHL. OTKpbITHE MO3UTPOHA. AHTHYACTHIIBI.
Jlentonsl. Anponsl. Kapku.

AcTponomus (9 yacosn)

T'1aBa 14. CostHeuyHasl cHCTEMA.



Buaumbie nBukenuss HeOecHbix Ten. 3akoHbl Kemiepa. Cucrema 3emus-JIyna. ®usnueckas
MpupoJia iaHeT U MayibiX TeJa COTHEYHON CUCTEMBI.

T'maBa 15. CoJiHle ¥ 3Be3bl.

Comnnue. OCHOBHBIE XapaKTepUCTUKHU 3Be3ll. BHyTpenHee crpoenue CoJiHIIA U 3BE3]l. DBOIIOLUS
3BE3/I: POXKICHHE, )KU3Hb U CMEPThH 3BE3/I.

I'naBa 16. Ctpoenne BcesieHHOoiA.

Mneunsiii Ilyte — Hama [Manaktuka. [anaktuxu. Crpoenue u 3Bosouus Bceenennoil. Enunas
¢bu3nveckas KapTuHa MHpA.

IloBTOpeHnue (2 yaca)

[ToBTOpEHNE OCHOBHBIX pa3JieNioB, U3YyYEHHBIX B Kypce ¢u3uku 11 kmacca. Hamucanue tectoBoit
WUTOTOBOM pabOTHI 3a Kypc (pU3uKH (BKITIOUAs pa3en « ACTPOHOMHUS).

TemaTuveckoe IIIAHMPOBAHUE € YKA3aHHEM KOJHYECTBA YaCOB, 0TBOAMMBIX HA OCBOEHHE
KaK10i TeMblI

W3 HMX KOJIMYEeCTBO YacoB
Ne | Pazmennl Kypca ¢pusuku Beero
B yp 4acoB JlaGopaTopHbie KouTpoabHble
Teopust
padoThI padoThI
1 OCHOBBI 16 13 5 1
ANEKTPOTMTHAMUKH
2 | Konebanus v BOTHBI 14 12 1 1
3 OnTuka 10 4 5 1
4 DNIEMEHTHI TeOpUH 3 3 0 0
OTHOCHTEIBHOCTH
5 | KBanToBas dusnka 14 13 0 1
6 | Actponomus 9 9 0 0
7 | IloBropenue 2 1 0 1
Hroro 68 55 8 5

Konmponwvnvie pabomut
Konrpoabnas padora Ne 1 «Macnummnoe none»
KontpoabHnas padora Ne 2 «Innekmpomaznummnsle Ko1edbanusa u 60aHbL)
Konrpoabnas padora Ne 3 «Konedanus u ¢onnvt. Keanmoesan gpuzuxa»
KonTtpouabnas pabora Ne 4 «Amomnan guzukan.
Hmozoean mecmosas konmponvnas padoma Nes.

Jlabopamopusie padbomot
Jlabopamopnas paboma Nel «Habdnwoenue oeiicmeun MaZHUmMHO20 NOAA HA MOK»
Jlabopamopnas paboma Ne2 «H3zyuenue aenenus 31eKmpoMazHuUmMHOu UHOYKUUU
Jlabopamopnas paboma Ne3 «Onpedenenue yckopenus c60000H020 NA0EHUs RPU ROMOULU
MAAMHUKA)




Jlabopamopuasa paboma Ned «HU3zmepenue nokazamena npenomieHus CmeKia)
Jlabopamopnas paboma Ne5 «Onpedenenue onmuyeckoii cunvl u POKyCHO20 pacCmoaHus
coduparoueii 1UH3bL)

Jlabopamopuasa paboma Neb «U3mepenue Onunvl c6emosoil 60HbL»

Jlabopamopnas paboma Ne7 «Ouenka ungopmayuonnoit emxocmu komnaxkm-oucka (CD)»
Jlabopamopnas paboma Ne8 «Habdnoo0enue cnioutnozo u 1UHENYamo20 cheKmpoe»

Onucanue yueOHO-MeTOANYECKH I KOMILJIEKCA, BKIKOYasi 3JIEKTPOHHbIE pecypchl
Jluteparypa g yuyuTens:
1. TIporpammsl oO0meoOpa3oBaTenbHBIX yupexneHuin «Pusuka. 10-11 xmacce», Mocksa,
«IIpocemenuey, 2020

2. YueOnuk «®wmsuka. 11 kmacc. Knaccuueckuii kype». bazoBerit ypoBenb. Msikumies I.4.,
byxogues b.b., Yapyrun B.M. Mocksa, «IIpocsemenue», 2019, 2020

3. Tocobue mis o6meoOpa3oBaTeNbHBIX yUpexaeHuit. 3agaqauku «Ipodsn. PermkeBua A.IT.
«®uzuka. 10-11 xmaccey. Mocksa, «Ipodar, 2019

4. DrnexTpoHHOE ImpuiiokeHue K yueOoHuky ¢usuku 11 xmacca Msxumes ['.41., Byxosues b.b.,
Yapyrun B.M., Mocksa, «IIpocsemenne», 2019, 2020

5. DnektpoHHOE yueOHOe m3aanue «BuptyansHas ¢uszndeckas nabopatopus. 11 kmace», OO0
«dpodan, 2019

6. LOP mo ¢usuke: naTepakTuBHbIC Ypoku. Cait «KnaccHas dpuzukay.

Jluteparypa njst 00yJaronuxcs:
1. VueOnuk «®wusuka. 11 kmacc. Kmaccuueckuit kypc». ba3oBbiit u npoduibHBIA YpPOBEHB.

Msxumes I'.4., byxosues b.b., Hapyrun B.M., Mocksa, «IIpocsenienue», 2019, 2020

2. Tlocobue mns oOmeoOpazoBaTeNbHbIX yUpekaeHUH. 3anadyauku «/(podsr». PeiMkeBuu A.I1.
«Dwusuka. 10-11 xmacce». Mocksa, «/Ipoday, 2019

3. DnekTpoHHOE MpuioxeHue K yueonuky ¢usuku 11 kmacca Mskumes I'.41., bByxosines b.b.,
Yapyrun B.M., Mockaa, «IIpocsemenuey, 2019, 2020

4. DnextpoHHoe yueOHOe u3nanue «BupryansHas ¢usnueckas nadboparopus. 11 kimacey, OO0
«dpodan, 2019

5. HOP no ¢usuke: nunrepaktuBHbie ypoku. Cait «KiaccHas duzukay.

IIpoBepka 3HaHMii 00y4arOIMXCS

O1eHKa OTBETOB 00YJaIOIINXCS

OtmeTKka «5» CTaBUTCSA B TOM Ciydae, eciid oOydyaroIuiicsl MOKa3bIBaeT BEPHOE MOHUMAaHHE
(¢u3n4ecKoil CYIIHOCTH pacCMaTpUBAEMBIX SIBJICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpuUH, a
TaKke MNpPaBUIBHOE OIpejesieHne (U3NYEeCKUX BEIWYMH, UX €AWHUI] U CIOCOOOB H3MEpEHUs:
MPABUIBHO BBIMOJIHAET YEPTEKU, CXeMbl M TpadUKH; CTPOUT OTBET MO COOCTBEHHOMY ILIaHy,
COIIPOBO’K/JAET paccKa3z COOCTBEHHBIMU NMPUMEPAMHM, YMEET MPUMEHTh 3HaHUS B HOBOM CHUTYaIllH



IIPU BBINOJHEHUN MPAKTUYECKUX 3aJJaHUI; MOKET YCTAaHOBUTBH CBSA3b MEXJIYy M3y4acMbIM U paHeEe
M3YYEHHBIM MAaTepUaoM IO Kypcy (HU3HKH, a TaKkKe C MaTepUaloM, YCBOCHHBIM NpPU HU3YUCHHH
IPYTUX IPEIMETOB.

OTtMmeTKa «4» CTaBUTCS, €CIIM OTBET 00YJAIONIETrocs YAOBIETBOPSIET OCHOBHBIM TPEOOBAHHSM
Ha OTMETKYy 5, HO JaH 0e3 HCHOJb30BaHUS COOCTBEHHOIO IUIaHA, HOBBIX TNPUMEPOB, 0Oe3
IIPUMEHEHMsI 3HAHUH B HOBOM cHTyaluu, 6€3 HCIOJIb30BaHUS CBSI3€H C paHEe H3YYEHHBIM
MaTepuajoM M MaTepUajoM, YCBOCHHBIM IPH H3yYEHUHU [p. MPEAMETOB: €CiIu OOydarouiuiics
JIOIYCTUJI OJIHY OLIMOKY WM HE 0OoJiee ABYX HEIOYETOB U MOXKET MX UCIPABUTH CAMOCTOSATEIbHO
WIH ¢ HEOOJIBIION MOMOIIBIO YIUTEIS.

OtmeTKa «3» CTaBUTCSA, €CIIM O00YYaIOIIMICS MPABUIBHO MOHUMAET (HU3NYECKYIO CYIIHOCTD
paccMaTpuBaeMbIX SIBJIEHUI M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCSI OTAEJbHBbIE MPOOENbl B
YCBOGHHUHM BOIIPOCOB Kypca (U3WKH, HE TPEIHSATCTBYIONIUE AaTbHEHIIEMY YCBOCHHIO BOIIPOCOB
MIPOrpaMMHOTO MaTepuaia: yMeeT IPUMEHATh [0JlyYeHHbIE 3HAHUS MPU PELLIEHUHU IPOCTHIX 331a4 C
HCIOJIb30BAHUEM TOTOBBIX (OpPMYJ, HO 3aTpyJHSETCSl MpH pPEIIeHWH 3a7ad, TPeOyroImux
npeoOpa3oBaHusi HEKOTOPBIX (GopMyll, AOMyCTHJ He Oosiee OJHOW TpyOOW OMMOKM M JBYX
HEJ0YETOB, HE O0JIee OHOU rpy0oil U OJHOM HerpyOo# omuoOKu, He Oosiee 2-3 HErpyObIX OMINOOK,
OJIHOI HerpyOo# OoMOKY U TPEX HEAOUYETOB; JOMYCTUI 4-5 HETOUETOB.

OtMeTKa «2» CTaBUTCS, €CIIM 00YUYaAIOLIUICS HE OBJIaIe]l OCHOBHBIMH 3HAHUSIMU U YMEHUSIMU
B COOTBETCTBHHM C TPeOOBAaHUSMHU IMPOTPaMMbl U JOMYCTHJ OOJbIIE€ OMIMOOK M HEJA0YETOB UeM
HEOOXOIMMO TSI OTMETKH «3».

Or1ieHKa KOHTPOJBHBIX pPadboT

OtMmeTtka «5» ctaBuUTCS 32 pabOTY, BHIIOJIHEHHYIO TOJHOCTHIO 0€3 OMMOOK 1 HEJOUETOB.

OtrMeTKa «4» cTaBHTCS 3a pa0OTy, BBITOJIHEHHYIO ITOJTHOCTHIO, HO TIPH HAJIMYUHU B HEW He
OoJiee oTHOM TPyOOi U OJHOW HErpyOOii OITMOKHK M OJTHOTO HeouéTa, He Oojiee TPEX HEAOUETOB.

OT1meTka «3» CTaBUTCA, €CIM OOYYAIOIIMIICS TPABUJIBLHO BBHIMOJHWUI HE MeHee 2/3 Bcel
paboThl WM AOMYCTHJI He Oojiee OAHOW TpyOO#l OMMOKM M JIBYX HEAOUYETOB, HE Oojiee OIHOU
rpy0Oil OIMOKK M OJHOW HErpyooi OMIMOKH, HE OoJiee TpeX HErpyObIX OIMIMOOK, OJHOW HErpyooi
OImMMOKH ¥ TpeX HEMOUYETOB, P HAIUYWH 4-5 HEOUETOB.

OTMeTKa «2» CTaBUTCS, €CIIU YHUCIIO OMHUOOK U HETOUETOB MPEBBICUIIO HOPMY ISl OTMETKH 3
WJTY TIPaBUJILHO BBITIOTHEHO MeHee 2/3 Bcell paboThI.

OreHka J1abopaTopHBIX paboT

OTMeTKa «5» CTaBUTCSA, €CIU OOYYAIOIIMKCS BBIMIOJHSAECT padOTy B IOJHOM OOBEME C
coOIoICHHEeM HEOOXOJMMOM  IOCNIECJ0BATEILHOCTH  IMPOBEJCHUS ONBITOB W  HM3MEPEHUI;
CaMOCTOSITSIIBHO U PAallHOHAIEHO MOHTHPYET HEOOXOAMMOE 000PYIOBAHUE; BCE OMBITHI POBOIUT B
YCIOBHSAX M PEXHMax, O0OCCICUMBAIONIMX IOJYYCHHUE MPABUIBHBIX PE3YJIbTAaTOB M BBIBOJIOB;
coOmomaer TpeOOBaHMs TpaBWII OE30TMACHOCTH TpPYyZHa; B OTYETE MPAaBWIBHO W aKKypaTHO
BBITIOJIHSET BCE 3allUCH, TaOJMIIBI, PUCYHKH, YEPTEXH, Trpa(uKu, BBIUUCICHUS; TPaBUIBHO
BBITNIOJIHSACT aHAJIU3 OTPEITHOCTEH.

OtMeTKa «4» CTaBUTCS, €CIIM BBIMOJIHEHBI TPEOOBAHUSA K OTMETKE «5», HO OBLIO JOIMYIIEHO
2-3 "Henodera, He OoJiee OJHOU HErpy0oil OMMOKY U OJJTHOTO HETOUETA.

OtMmeTKka «3» CTaBUTCS, €CIM padOTa BBHIMIONHEHA HE TOJIHOCTHIO, HO 00BEM BBITIOJTHEHHOM
4acTH TaKOB, YTO TMO3BOJIAET TMOJYYUTh NPaBUIbHBIC PE3yNbTaThl M BBIBOJABI: €CIH B XOJIE
MIPOBEJICHUS OTBITA U U3MEPEHHH ObLITN JOMYIICHBI OIUOKH.

OtrMeTka «2» CTaBUTCS, €Cid  paboTa  BBIOJIHEHA HE  TOJHOCTRIO U 00BeM
BBITIOJIHEHHOW 4YacTH paboThl HE TO3BOJSET CHENaTh MPABUIBHBIX BBIBOJOB: €CIH OTBITHI,
W3MepeHusl, BBIYUCIICHUs, HAOIIOACHUS TPOU3BOIMINCH HETIPABUIIBHO.

10



KaJ’[eHZ[apHO-TeMaTI/I‘{eCKOQ IJIAHUPOBAHUE

Ne/Ne | KP JIP HaumenoBanus pa3aejioB/TeMbl YPOKOB Mara
OCHOBBI DJIEKTPOJANHAMMUKMU (16 yacos)

1. BzaumonelicTBre TOKOB.

2. Bekrop marautHOM mHAykiumu. Cuma Ammepa. DJIEKTPOU3MEPUTEIbHBIC
pUOOpBI.

3. Pemenue 3ama4.
Bxojsiuid TeCTOBbIA KOHTPOJIb 3HAHUH.

4, 1 JlaGopaTopuas padota Nel «Habnwoenue oeiicmeus MazHUmMHO20 nos
HA MOK».

5. Cuuna Jlopenna.

6. I'mnoreza Ammepa. MarHUTHBIE CBOWCTBA BEIIIECTBA.

7. Perenue 3aau.

8. DNeKTpOMarHUTHASI MHIYKITUSI. MarHUTHBIN MTOTOK.

9. IIpaBwio Jlenma. Pemmenune 3amaq.

10. 1 JlaGopaTopHasn paGora Ne2 «H3yueHnue s6l1eHUA IIEKMPOMAZHUMHOU
UHOYKUUU.

11. 3aKOH JIEKTPOMArHUTHON MHAYKIWH. PerieHue 3amayq

12. OJIC MHIYKIMH B IBIKYIIUXCS TPOBOTHHUKAX.

13. Camousaykuusi. UHIyKTUBHOCTh. DHEPrusi MArHUTHOTO TOJISI TOKA.

14. DNIEKTPOMArHUTHOE TTOJIE.
BuxpeBoe anekTpuieckoe moie.

15. Pemenne 3amay.

16. | 1 KonTposbHasi pagoTa «Ocro6bl 31eKmMpPOoOUHAMUKUN.

KOJIEBAHUS U BOJIHBI (14 yacoB)

17. Mexanndeckue KojieOaHus

18. MareMaTnyeckuii MasTHUK. JlnHaMHKa K0je0aTeIbHOTO IBMKCHHUS.

19. 1 JlaGopatopuass paGora Ne3 «Onpedenenue yckopeHus c80000H020
nAOeHUA NDU HOMOUIU MASMHUKAQY.

20. TapMoHHYECcKUE KOEOaHM.

21. 3aTyxaromue u BeIHYXIeHHbIEe KoneOanwus. Pe3oHaHc.

22. Pewenue 3anay.
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23. DNEKTPOMArHUTHBIE KOJICOAHMUS.

24. T"apmonmueckre 3JIEKTPOMArHUTHBIC KoJIeOaHusI. IepemeHHbBII
3JIEKTPUYECKUH TOK.

25. Pemenne 3amau. KonueHcaTtop, KaTyllka, CONPOTHBJIICHHE B IICIHU
NepeMEHHOr0 TOKa.

26. ITpou3BOACTBO, Mepeaya, UCIOIb30BAaHUE IICKTPOIHEPTUHL.

27. MexaHuuecKre BOTHBI

28. DJeKTpOMarHuTHbIE BOJIHBL. CBOMCTBA BOJIH.

29. [punmunel paguocessu. M3odperenue paano A.C. ITornoBsim.

30. Konmponvnaa paboma «Konebanus u 60anoi».

OIITHKA (10 uacos)

31. 3aKOHbBI TEOMETPHUYECKOM OITHKH.

32. 3aKOHbI TeOMETPHUYECKOi onTuKH. [ToTHOe oTpaxkeHue.

33. Jabopamopnan padboma Ned «Hzmepenue nokazamens npenomieHus
CHeKnay.

34. JIunzel. Pemenue 3amay.

35. Jabopamopnas paboma Ne5 «Onpedenenue onmuueckou Ccuibl u
doxycrnozo paccmosnusa codbuparouieil Iun3bvl).

36. JMucnepcust. UatepdepeHims.

37. Hudpakmmst BonH. J[udpaknronHas pemerka.
Jabopamopnas paboma Ne7 «Ouenka unpopmayuonnoii émkocmu
komnaxkm-oucka (CD)».

38. Jlabopamopnaa paboma Neb6 «H3zmepenue OIUHBL C8EMOGOU BOIHBLY.
[MonepevyHoCTh ¥ MOJNSIPU3aIHS CBETA.

39. Wznyuennst u crnektpel. Jlabopamopnas paboma N8 «Habnrwoenue
CHIOWIHO20 U TUHEHYAMO20 CHEKMPO6).

40. Konumponsnasn paboma Ne3 «Onmukay.

SJIEMEHTBI TEOPUHU OTHOCUTEJBHOCTH (3 yaca)

41. IMocTynatel TeopuM OTHOCUTENbHOCTH. (OCHOBHBIC CICICTBHS W3
MOCTYJIATOB.

42. DNeMeHThI PESITUBUCTKON TUHAMUKH. PerieHue 3amau

43. Pewenue 3amay.

KBAHTOBASA ®U3UKA (14 yacoB)
44, ‘ dororddexr. [Ipumenenne hororddexra. DoTOHBI
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45,

Pemrenvie 3a1a4. /laBneHue cBeTa.

46. Crpoenne aroma. OmbiThl Pesepdopna. KaHTOBBIE TOCTYNAaThl TEOPUHU
bopa

47, Jlazepsl. Perrenue 3aqau.

48. MeToibl HAOMIOEHHUS U PErMCTPAIMH 3aPSDKEHHBIX YaCTHII.

49. PainoakTHBHOCTD. Pai0aKTHBHbIE TPEBPAILICHHS.

50. 3akoH paJMoakTHBHOrO pacrnajia. [lepuoxa nonypacnanaa. M30Tormsl.

51. Pemrenue 3aau.

52. Crtpoenrie aTOMHOTO sifipa. SiepHbIe CHIIBI. DHEPTUs CBSI3U ATOMHBIX SIZIEp.

53. HckyccTBeHHAs! paJMOaKTUBHOCTD. Sl iepHBIE PEAKLIUN.

o4, Henenue siapa ypana. Llennas sjaepHas peakius. SIaepHblii peaktop.

55. Tepmosinepabie peakuuu. [IpuMeHenue sijepHoi sHepruu. buonoruueckoe
HeﬁCTBHe PaaOaKTUBHOI'O U3J1YYCHUS.

56. Koumponvuaa paboma no meme «Keanmosan gpuzuxay.

57. DrieMeHTapHbIe YaCTHIIbI. AHTHYACTHIIBL.

ACTPOHOMMHA (9 uacos)

58. Conneunas cuctema. 3akoHsl Kemepa.

59. Cucrema 3emitst — JIyna. Masbie Tena COTHEYHOH CHCTEMBI.

60. Cosnre.

61. OCHOBHBIE XapaKTepUCTHKH 3Be31. J{uarpamma I'epummpynra — Paccena.

62. DBOJIOIHST 3BE3I.

63. lanakTuky. MIIeYHBIH My Th.

64. CrpoeHue 1 BOTIONNS BeeaeHHOM.

65. Enunas ¢usndeckas KapTHHA MHUpA.

66. [ToBTOpHTENEHO-0000IIAOIINI YPOK TIO TEME K ACTPOHOMESD.

IIOBTOPEHMUE (2 uaca)

67. Hrorosasi KOHTpoOJIbHasE paGoTa.

68. HtoroBoe 3aHsTHE
BCEI'O 68

>Ka6qu KO MNognucaHo undpposon
noanucbto: KabueHko
Oﬂ blra Onbra HukonaesHa

HaTa: 2023.10.17 12:50:24
HukonaeBHa 03'00'
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