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Pabouas mporpamma «®Pusnka B 3agadax» st ooydarommxcs 11A kmacca va 2023-2024
y4eOHBII ToJ1 COCTaBlieHa Ha OCHOBE:

1. ®enepanpHoro 3akona «O06 obpazoBanuu B Poccuiickoit denepanun» N 273-D3

ot 29.12.2012,denepanbHOT0 rOCy1apCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa
OCHOBHOT'0 00IIIETO 00pa30BaHuUs.

2. Paboueii mporpammsel 00111e00pa3oBaTeabHbIX yupexaeHuii. ®usuka. Pabouune
nporpammsl. [Ipenmernas munus yaeouukoB cepun «Kimaccuueckuit kypey. 10-11
KJIaCChI: yaeOHOe mocodue it 001meo0pa3oBaTeNIbHBIX opraHu3amuii / A.B.
[Maranuna - M: Ilpocsemenue, 2017.

3. [Honoxxenust o paboueil mporpamme yueOHBIX mpeaMeToB B coorBercTBUH ¢ PI'OC
MBOY «CtapoapoxKaHOBCKHI MHOTOTIPOMHUILHBIN JIUIICH.

4. Meronn4YecKHUX pEKOMEHJAUWi M0 CO3MaHHI0 U (QYHKIMOHHPOBAHUIO B
0011e00pa30BaTEIbHBIX OPraHU3alHAX, PACIOJIOKEHHBIX B CEIBCKOM MECTHOCTH W
MajiblX TOpoAax, LEHTPOB 0OOpa30BaHUs €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKOMH
HanpasieHHoctel («Touka pocrta») (yTBEepXKAEHBI pacropsbkeHueM MUHHCTepCTBa
npocsenienus Poccuiickoit ®enepaunu ot 12 suBaps 2021 r. Ne P-6)

5. Meroguueckux pexomenaauuii C.B. JlozoBenko T.A. Tpymmna «Peanuzanus
00pa3oBaTebHBIX porpaMm €CTECTBEHHOHAY4YHOU H TEXHOJIOTHYSCKON
HaIpaBJIEHHOCTEN 10 PU3UKE C UCTIOIB30BaHUEM 000pyaoBanus eHTpa «Touka pocTay,
Mocksa. 2021r.

Jannasa npozpamma paccuumana Ha paoomy c O00YUAIOWUMUCA 6 WEeHmpe
00pazoeanus ecmecmeeHHO-HAYUHOI U  MEXHOI02UYEeCKOll  HANPAGIeHHOCHmell
«Touka pocma» npu MBOY «Cmapodposicocanosckuit MHO2OnPOPuIbHbLIL UL e,

Ilpu o0yuenuu npumensemcsa 0a3zoeviii Komnjaekm o00opyooeanus «Touka
pocma» u  npogunvnas uugposasa nadopamopus, B KOTOPYIO  BXOIAT OJAUH
OecripoBoHOM MynbTHAATYHK Releon Air «®usumka-5», mporpaMMHOe obOecredeHue
Releon Lite u aByxkaHanpHast mMpUCTaBKa-OCIAIIIOTPAd

11 kaacc.
Ne HanmenoBan Copnepxxanue paszaena
pasznen ue
a paszznena
1 2 3
1 OcHoBBI MarauTtHoe moJe.
3AeKTPOIHH B3aumopeiictBue TOkOB. BekTop MarHMTHOM WHAYKUMU. JIMHHUM

MArHUTHOM WMHAYKIMU. MoIyinb BEKTOpa MarHMTHOW WMHAyKOuH. Cuna
amuku — 12
AMriepa. OnexkTpousMepuTenbHble mpuOopbl.  [IpumeHeHue 3akoHa
JacoB Amriepa. ['pomkoroBopurens. JlelicTBU€ MarHMTHOIO IOJIA  Ha
nBroKyuiics 3apan. Cuna Jlopenia. MarHuTHbIE CBOMCTBA BEILIECTBA.

DJIEeKTPOMATHUTHASI MHAYKIHSA.

OTI(pLITI/Ie SHCKTpOMaFHHTHOﬁ HHAYKIOHWH. MaruuTHeIH TOTOK.
2
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Hanpasnenne wunaykuuonHoro Toka. IlpaBwio Jlenma. 3akoH
AIIEKTPOMAarHUTHOW MHIyKIuU. BuxpeBoe anexrpuueckoe mnoiue. IC
WHIYKIUA B JABWXKYIIUXCA MPOBOJAHHMKAX. OJEKTPOJAMHAMUYECKUMN
Mukpopon. CamouHaykuus. VHAYKTHBHOCTb. DHEPTUs MarHUTHOTO
110JIs1 TOKA. DJIEKTPOMArHUTHOE TIOJIE.

Mexannuyeckue KojgeOaHusl.
CBoOO/IHbIE U BBIHYXKJICHHbIE KoJieOaHMs. YCJIOBUS BO3HUKHOBEHUS
CBOOOAHBIX KoyieOaHui. MareMaTHYecKHii MasATHHK. JluHamuka
K0J1e0aTeIbHOTO JIBMKEHUS. ['apMoHnYeckue kojebaHus. AMIUIMTYAA,
nepuoj, yactora U (aza konebanuii. [IpeBpamieHue »HEPruu Mpu
2 Kosiebanusi | TAPMOHMYECKUX Koyebanusax. BeiHyxneHHbIE KojeOanusa. Pezonanc.
BoszeiicTBue pezonanca u 60pb0a ¢ HUM.
U BOJIHBI —
JIeKTPOMATrHUTHBIE KOJIeOaAHMS.
20 yacoB CB0OOIHBIE W BBIHYKICHHBIC JJICKTPOMArHUTHBIC KOJIeOaHUs.
KonebaTenpHbIit KOHTYD. [IpeBpaiienue SHEpPruu npu
AIIEKTPOMArHUTHBIX KOJIEOAHUAX. AHATIOTHS MEXKAY MEXaHUYECKHUMH U
AJIIEKTPOMArHUTHBIMU ~ KOJICOAHHUSIMH. YPaBHEHHUS, OMUCHIBAOIINE
nporeccel B KojeOaTenbHOM KOHType. llepmon cBOOOAHBIX 3IEKTpH-
yeckux KoseOaHuil. [lepeMeHHBI 3JIEKTPUUYECKU TOK. AKTHBHOE
CONpOTHUBIICHHE. JIEHCTBYIONIEE 3HAYEHUE CUJIbI TOKA M HANPSHKEHUS.
EMKOCTb M MHIYKTHBHOCTh B L€NHU NEPEMEHHOro Toka. Pe3oHaHc B
AIIEKTpUYEcKoi Lienu. ['eHepaTop Ha TpaH3ucTope. ABTOKOJIEOaHNUS.
IIpousBoacTBoO, Nepeaaya U NOTpedICHNE ITCKTPUIECKON IHEPIrUH.
['enepupoBanue 3JIEKTPUUYECKOMN SHEPIUH. Tpanchopmarop.
[TpousBoCcTBO, MEepeaya U MOTpediieHne AEKTPUIECKON SHEPTHH.
MexaHnu4ecKkue BOJIHBI.
BonnoBele  sBnenus.  PacmpocTpaHeHne — MeXaHWYECKHMX  BOJIH.
[IpononeHbie ¥ momnepeuHble BoyiHBL. JlnmuHa BosHbL. CKOpOCTh
pactpocTpaHeHHUs BOJIHBI. Y paBHEHHE TapMOHHYECKOM Oeryiiei BOJTHBI.
3BYKOBBIE BOJIHBI.

DJIEKTPOMarHuTHbIC BOJIHBI.
DKCcIepUMEHTaIbHOE OOHApY)KEHUE AIIEKTPOMArHUTHBIX BOJH. OTBITHI
I'epua. IInotHOCTE MOTOKA DMU. N311ydeHne 31eKTpOMAarHuTHBIX BOJIH.
N3o6perenne paano  A.C.IlomoBeiM. IlpuHImnel  paauocBs3u.
Monynsauus u aemonynsauusa. CBoWCTBa 3JIEKTPOMArHUTHBIX BOJIH.
Pacnpoctpanenue paanoBond. Pagnonokanusa. Tenesuaenue. Pa3purue
CPEJICTB CBSI3HU.

3 OnrTyuka — CBeTOBBIE BOJIHBI.

CseroBoe uznmydeHue. CKOpOCTh CBETa M METOMABI €€ OIpEAeNICHHUS.
[Ipunuun Troiirenca. 3akoH OTpaKeHHsI CBETA. 3aKOH MPEIOMIICHUS
ceera. Ilomnoe  orpaxenue. Ilpuszma. Jlunsel.  Iloctpoenue

17 yacoB

n3o0pakeHus: B juH3e. DopMysa TOHKOW JIMH3BL. Y BEJIMUCHUE JIMH3BI.
Hucniepcust CBETA. WnTtepdepenuus MEXaHUYECKUX BOJIH.
Untepdepenus cserta. [Ipumenenne untepdepenuuu. udpakuums
MEXaHMYECKUX U CBETOBBIX BOJH. JludpakumoHHas pereTka.
ITonepeunocTe cBeTOBBIX BOJH. [lomsipu3anus ceera.

H3zny4yenue u cieKTpbl.

3
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Buael usnydenuii. Mcrounuku cBera. CHEKTpbl U CHEKTpalbHbIE
anmapatbl. Bunsl ciektpoB. CnektpanbHblid aHanu3. WHppakpacHoe u
yapTpaduoneToBoe  u3inydeHus. PentrenoBckue syun.  Illkama
AJIEKTPOMAarHUTHBIX BOJIH.
4. DJieMeHThl | 3aKOHBI 2JIEKTPOJUHAMMKU M IPHUHLUI OTHOCHUTenbHOCTH. [locTynaTsl
CHENHAJIBHO | TEOPUM  OTHOCUTEIBHOCTH. (OTHOCUTEIBHOCTh  OJHOBPEMEHHOCTH.
Wi Teopun | OCHOBHBIE CIEACTBUS M3 TIOCTYJIaTOB TEOPUU OTHOCHUTEIBHOCTH.
OTHOCUTE/Ib | DJIEMEHTHI PENATUBUCTCKON JUHAMUKH.
HOCTH — 3
yaca
S. KBanroBas ¢pusuka.
[Tocrosunas [1nanka. ®otorddext. Teopus porosdpdexra. YpaBuenue
OiamreitHa s Gotoddpdexra. @oronsl. [Ipumenenue dotodrddekra.
JlaBnenue cBera. XuMuueckoe aeicteue ceera. dortorpadus.
AToMHasn pu3uka.
Crtpoenue atoma. OmbiTel Pesepdopna. KBantoBsie mocrynarsl bopa.
Mogens aroma Bogopoma mno bopy. Tpynnoctu Tteopunm bopa.
KBanToBasn | KBantoBas MexaHuka. lcmyckaHue W IOIJIOIIEHHME CBETAa aTOMOM.
¢pusuka. Jlazepsl. MeTo bl HAOMIONEHUS U PETHCTPALIUH JIEMEHTAPHBIX YaCTHII.
duzuka OTKpBITHE paAMOaKTHBHOCTH. Anb(pa, O0era M TamMma HU3Iy4YCHUS.
atoMHoro | PaguoakTuBHbIE NpeBpallleHUs.  3aKOH PaJMOAKTUBHOIO paclaja.
sinpa.- 16 | Ilepuon mnonypacnaga. M3otomsl. OTkpeiTHe HeWTpoHa. CTpoeHHE
4acoB aTOMHOrO sipa. SlaepHble CHIIbI. DHEpPrusi CBSI3U ATOMHBIX SEP.
Snepusble peakuuu. [enenue saep ypana. lLlenHsle siiepHble peakiiu.
Snepubiit peaktop. Tepmosnepublie peakiuu. I[Ipumenenue saepHoOM
sHepruu. [lonydeHne paaMOaKTUBHBIX M30TONOB M HUX HMPUMEHEHHUE.
buonornueckoe neicTBUE paMOAKTUBHBIX H3JIYYEHUM.
DJleMeHTapHbIe YacTHLbI.
Tpu sTama B pa3BUTUM (PU3UKH 3JIEMEHTAapHBIX vacTll. OTKphITHE
MO3UTPOHA. AHTUYACTHLIBI.
11 kaacc.
Ne Ne Komn-Bo
TP | pasnena HanmenoBanwne nabopaTopHbIx paboT 4ACOB
1 2 3
1 1 HaOnronenne neiicTBAST MarHUTHOTO OIS HA TOK 1
2 2 N3yuyenue sBIeHU 2JIEKTPOMAarHUTHOM MHIYKIUU 1
3 3 Ornpenenenne yCKOpEHuUs: CBOOOTHOTO MaeHHUs ITPU TTOMOIIN 1
MasiTHUKa
4 6 N3mepenue nokasaress IpesioMICHUS CTEKIIA 1
Omnpenenenne onTUYECKON CUITBI U (POKYCHOTO PACCTOSTHUS
> 6 coOMparoIIei TUH3BI 1
6 6 Habmonenue uarepdepeHny 1 1upakini B TOHKUX TJIEHKaX 1
7 6 W3mepenne 1uHbI CBETOBOM BOJIHBI 1
8 6 Hab6nronenue crutonHoro v JIMHEWYaToro CIEKTPOB 1
4
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‘ 9 ‘ 9 N3mepenre ypoBHS paaudanuy OBITOBBIM TO3UMETPOM 1
TeMaTnuyeckoe IAHUPOBaHue 10 Gu3nke
Kmace 11A
Yuutens AmupxanoBa Anbunyp CaxayTaIMHOBHA
KosmuecTBo wacos
Bcero 68 yacoB; B Hexelro 2 Jaca
[T1aHOBBIX KOHTPOIBHBIX paboT - 4, mabopaTopHbIX paboT — 9
11 kuacc.
Ne Jara Tema ypoka K-Bo | [Ipumeuanue
ypo | Ilman dakt 4yacoB | (KCIOJIb30BaHUE
Ka obopynoBaHus
«Touku poctay)
1 2 3 4 5
OCHOBBI JIEKTPOJANHAMMKH. 12
Maznummnoe none. 4
1 04.09 B3aumoneiictBue TokoB. BekTop 1
MarHUTHOW UHAYKUUH. JIMHUM
MarHUTHOW MHIYKIIUH
2 06.09 Cuia Amnepa. [Ipumenenue 3akoHa 1
Awmriepa.
3 11.09 Jladoparopnasi padora Nel 1
«Haobaoaenue 1elicCTBUA MATHUTHOIO
1moJis Ha Tok» . Cuna Jlopenna.
4 13.09 MarauTHbIE CBOKCTBA BEILIECTBA 1
INneKmpomazHumHnan UHOYKyus. 8
5 18.09 SIBieHMe ANEKTPOMArHUTHOM UHIYKIIMH. 1
MaruutHslii notok. IIpasuiio Jlenua.
6 20.09 JlabopaTopnasi padora Ne2 «M3y4enue 1
SIBJICHUS 3JIeKTPOMATHUTHOM
uHAYKIum» JL.P. Ne 2
7 25.09 3aKOH AEKTPOMarHUTHOM MHIYKIIMH. 1
8 27.09 BxojHast KoHTpoJbHAs paboTa 1
9 02.10 Buxpesoe anexrpuueckoe nojue. 3C 1
MHJYKIWU B JBWKYIIUXCS POBOJAHUKAX.
10 | 04.10 Camounaykuus. UTHAYKTUBHOCTB. 1
DHeprusi MarHuTHOTO TOJIsl TOKA.
DJIEKTPOMArHUTHOE TOJIE.
11 09.10 Pewenue 3anau no reme “MarautHoe 1
noJie. DJIIEKTPOMAarHuTHast MHIYKIUS
12 11.10 «MaruuTHOe moJie. 1
JuekTpoMarHuTHas mHAYKIus» K.P.
Ne 1
KoJsie0anus u BOJIHBI. 20
«Mexanuueckue Konedanusn’” 4
13 16.10 CBo0oIHbIE U BBIHY)K/JCHHbIE KOJIeOaHMs. 1
VYciaoBus BO3HHUKHOBEHHS CBOOOIHBIX
Kose0aHui.
14 18.10 MaremaTnueckuii MasTHUK. J[MHaMuKa 1
K0J1Ie0aTEeILHOTO JIBIDKEHMUSL.
5
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«Omnpenenenne yCKOpeHusi CBOGOTHOTO
NajeHusi NPH TMOMOIMM MAaSITHUKA»
JLP. Ne 3

15

23.10

I'apmonnueckue xonedanus. [lapameTpsr
K0J1e0aTebHOTO JIBUKEHUS.
[IpeBpamienue 3Hepruu npu
TrapMOHUYECKUX KOJeOaHMsIX.

16

25.10

Brinyxnennsie konebanus. Peonanc.
Bnusinue pe3onanca.

«InekmpomazHumuosle KO1eO0AHUA)

17

08.11

CBo0OogubIE KoJIeOaHus B
KonebaTenbHOM KoHType. [IpeBpamienus
SHEPrUH B KOJIEOATEIILHOM KOHTYpE.

18

13.11

AHaJIOTHST MEXJYy MEXaHUYeCKUMU U
OMK. VYpaBHeHu4, OIKCBIBAIOIINE
MIPOIIECCHI B KOJIEOATEIIHHOM KOHTYPE.

19

15.11

IlepeMeHHBIN AIEKTPUUECKUNA TOK.

20

20.11

AKTHUBHOE CONIPOTHUBJICHHUE.
JeiicTBytolue 3Ha4Y€HUS CHJIBI TOKAa U
HaIpsHKEHUsL. DMKOCTHOE U UHIYKTUBHOE
COIMPOTHUBIICHUE.

21

22.11

Pe3onaHC B 37E€KTpUUECKOH LIETH.
ABTOKONIEOAHN.

22

27.11

['eHepupOBaHHE IEKTPUUCCKOM
srepruu. TpanchopmaTop

23

29.11

[Tpou3BoOACTBO, UCIIOIB30BAHUE U
nepeada AEKTPUYECKON SHEPruu.

«Mexanuueckue u JJIEKMPOMACHUNIHbLE 60IHbBL).

24

04.12

BomnHoBsle sBieHus. Pacripoctpanenue
MEXaHUYECKUX BOJIH.

25

06.12

Jnuna  BomHbl.  CKOpOCTH  BOJIHBI.
3BYKOBBIE BOJIHBI.

26

11.12

W3nyuyeHne 3IIEKTPOMArHUTHBIX BOJIH.
Onprtel ['epua.

27

13.12

II71I0THOCTH TTOTOKA 3JIEKTPOMATHUTHOTO
W3JTYyYEHUS.

28

18.12

N300perenue paano. [TpuHiuns!
pazuocBsa3u. Moayanus u
JETEKTUPOBAHHUE.

29

20.12

CBolicTBa  3JEKTPOMarHUTHBIX  BOJIH.
Pacnipoctpanenue PaJANOBOJIH.
Panmomokarms.

30

25.12

Tenesunenue. Pazpurue CpCACTB CBA3H.

31

27.12

«Koaedoanusa n BoaHb» K.P. No 2

32

10.01

3auer no Teme: «KoJjedoanusa u

BOJIHBI».

«OIITUKA»

18

«Ceemoevie ¢

OJIHbl. I/I3leltenue U cnekmpul)).

15

33

15.01

CseroBoe uznydeHne. CKOpPOCTh CBETA U
METO/IbI €r0 ONPEIEIICHUS.

34

17.01

ITpunnun ['rolireHca. 3aKOH OTpaKEHUs
CBETA.

35

22.01

3akoH mpenomieHus cBera. [losmHoe

6
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OTpa)KEHUE.
36 |24.01 «M3mepenne NnoKa3arteJis 1
npesomiieHus crekaay JILP. Ne 4
37 129.01 Jlunza. IlocTpoeHue wu300pakeHUss B 1
JIMH3E.
38 131.01 ®dopmyna TOHKOM JIUH3BL. 1
«OmnpenejieHne ONTHYECKOH CHWJIbI H
(poKycHOro paccTrosiHHsI coOMparoLei
JuH3bD. JI.P. Ne 5,
39 105.02 Hucnepcusi cBera. 1
40 |07.02 HNHuTepdepeHiinsg MEXaHHMYECKUX BOJIH. 1
Wntepdepentst  cBera.  Hekxoropoe
pUMEHeHHe HHTep(depeHINH CBeTa
41 12.02 Judpakiuss MEXaHHUYECKUX U CBETOBBIX 1
BOJIH. «Ha0awaenune uatepdepeHunu u
auppakuud B TOHKUX ILIeHKax» JI.P.
Ne 6
42 14.02 Hudpakumonnas pemerka. «A3mepenne 1
IJNHBI CBeTOBOH BOJHBI» JI.P. Ne 7
43 19.02 [TonepeunocThb CBETOBBIX BOJIH. 1
[Tonspuzanus cBera. DIEeKTpOMarHuTHas
TEOpHsl CBETA.
44 21.02 Bunel wuznydenuii. VcrouHuku cBera. 1
CIeKTphl U CIIEKTpaJIbHBIE alaparkl.
45 |26.02 Bunel ciektpoB. CriekTpalibHbIN aHAIu3. 1
«Hao0aroaenune CILIOIIHOT'O "
JuHei4aToro cnekrpon» JI.P. Ne 8
46 | 28.02 Uundpakpacnoe, ynabTpaduoieTroBoe u 1
peHrpeHoBckoe  um3nydyenus.  [llkama
AJIEKTPOMArHUTHBIX BOJIH.
47 | 04.03 «CBeToBble BOJIHbI. HW3iaydyeHue u 1
crnekTpb» K.P. Ne 3
«JIeMeHTbI TEOPUH OTHOCHUTEJIbHOCTH” 3
48 06.03 3aKOHBI JJIEKTPOJUHAMUKU W TPUHLIHUII 1
oTHocuTeNnbHOCTH. [loctynatel Teopun
oTHocuTenbHOCTU.  [IpocTpaHcTBO M
BpeMs B TEOPHUH OTHOCUTEIHLHOCTH.
49 11.03 PenaruBuctckast ~ nunammka.  CBs3b 1
MEXIY MacCOl U YHEPTUEH.
50 13.03 3adyer mo TemMe «OnTHKA. DJIEeMEHTHI 1
CTO»
«KBAHTOBAS ®U3UKA» 17
«Ceemosvie Keanmul) 5
51 18.03 TermmoBoe  m3nyuenue.  IlocrosiHHas 1
[Tnanka. ®otorddexr.
52 |20.03 Teopuss  ¢dotoadpdexra. Ilpumenenue 1
dororddexra.
53 01.04 DOTOHBI. 1
54 03.04 JlaBaeHune cBeta. XHUMHUUYECKOE JCHCTBHUE 1
csera. DoTorpadusi.
55 08.04 Pentenue 3amau no Tteme «CBETOBEIE 1
KBAHTBD)
«AToMHas pu3nka. PU3uKa aTOMHOIO AAPa» 12

7
[okymMeHT co3aaH B anekTpoHHon chopme. Ne 147 ot 09.03.2024. UcnonHuTens: Mapkosa H.H. 0 AIEKTPOHHbINA
CtpaHuua 7 n3 15. CtpaHnua cosgana: 09.03.2024 10:52 =¥ TATAPCTAH



56 |10.04 Crpoenune atoma. OnbiTel Pezepdopra. 1

57 | 15.04 KsantoBbie mnoctynatel bopa. Mopens 1
aroma Bojaopoaa mno bopy. Tpyanoctu
teopurn bopa. KBaHTOBas MexaHuKa.
Jlazepsl.

58 | 17.04 Metonpl HaOMIOACHUS U PETUCTPALUH 1
9JIEeMEHTapPHBIX YaCTHII.

59 | 22.04 OTKpbITHE PATUOAKTUBHOCTH. O-, B- U V- 1
U3ITy4YEHHUS. PannoakTuBHbBIE
MIpEBpAaICHHUS.

60 24.04 3aKkoH paJMoakTUBHOTrO pacnajna. [lepuos 1
nonypacnazaa. M3oronsl.

61 29.04 CTtpoeHue aTroMHOro sapa. SlaepHbie 1
CHJIbL. DHEPrusl CBSI3U aTOMHBIX SITIEP.

62 | 06.05 Snepuble peakuuu. Jlenenue saaep ypaHa. 1
LISIP.

63 08.05 Snepubii  peaktop.  TepmosimepHbie 1
peakuuu. [Ipumenenue SIIEPHOU
SHEPreTHKHU.

64 13.05 buonornueckoe aeiicTBre paguakTUBHBIX 1
n3nydeHuil. «» JL.P. Ne 9.

65-66 | 15.05 DJIeMeHTapHbIE YaCTHUIIbI. 2
15.05

67 |20.05 HTorosasi KOHTpPoJIbLHAsI padoTa 1

68 |22.05 O06o0meHue — TMOBTOpPeHHE  Kypca 1
(u3uKy cpeaHel MKOIbI

PE3YJIbTATBI OCHOBEHMUS KYPCA

BbINyCKHUK HAYYUTCS:
e coOmojaTh MNpaBuia OE30MAaCHOCTM M OXpaHbl Tpyda NpU paboTe ¢ y4eOHBIM U

1a00paTOPHBIM 000PYI0BAaHHEM;

® TIOHUMATh CMBICI OCHOBHBIX (PM3MUECKUX TEPMHUHOB: (pu3mueckoe Teno, (huzndeckoe
sBJICHHUE, (U3NUECKasi BEIMYMHA, €TUHHUIIBI U3MEPEHNUS;

® pacro3HaBaTh TPOOJIEMBI, KOTOPBIE MOXXHO pEIIUTh TPH TOMOIIH (PU3HUYECKUX
METO/IOB; aHAJIM3UPOBATh OTACIbHBIC JTANbl MPOBEACHUS WCCIEIOBAHUN M HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOJICHNUN U OTIBITOB;

® CTaBUTH OIIBITHI 110 UCCIICNOBAHUIO (PH3MUECKUX SIBICHUN WA (PU3MYECKIX CBOWUCTB TEIl
0€3 HCI0JIb30BAHUS MPSIMBIX M3MEPEHUI; TPH 3TOM (OpPMYyIUpPOBATH MpodiaemMy/3a1ady yueOHOro
OKCIEPUMEHTa; COOMpPATh YCTAHOBKY M3 MPEJIOKEHHOTO OOOpYIOBAaHHUS; MPOBOJUTH OIBIT U
(bopMyIHpOBATH BHIBOJIBI.

[Tpumevanue. [lpu mpoBeeHUU HUCCIEAOBAaHHUS (U3UYCCKUX SIBICHUH W3MEPUTEIBHBIC
npuOOpHl  UCMONB3YIOTCS JIUIIb KaK JaTYUKH HM3MepeHHs (PU3MYECKHX BEIWYMH. 3aIllucH
MOKa3aHU MPSIMBIX U3MEPEHHI B 3TOM Cydae He TpeOyeTcs.

® TIOHUMATb POJIb HKCIIEPUMEHTA B MOJIyY€HUH Hay4YHOH MH(OpMaIumy;

® TIPOBOJWTH MPSIMbIE H3MEPEHHS (PH3MUECKUX BEITHMYUH: BPEMS, pACCTOSTHHE, Macca Tea,
o0beM, cuia, TeMmepaTrypa, atMoc(epHoe TaBieHHE, BIAXHOCTh BO3/yXa, HAINpsDKEHHE, CHjla
TOKa; MpPU 3TOM BBIOMpATh ONTUMAIIBHBIA CIIOCOO H3MEPEHUS W HCIOJIb30BaTh MpocTeiine
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUH.

® TIPOBOJHTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (PH3UUECKUX BEIMYHH C HCIOJIB30BAaHHEM
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IOpSMBIX HW3MEPEHUIl: MpH STOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCUPOBATh pPE3YyIbTaThl
MOJTyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJIE TAOJIUI] U TpapUKOB, 1€J1aTh BBIBOJBI 110
pe3yJibTaTaM MCCIIEA0BaAHNUS;

® POBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUYUH: IIPH BHINOIHEHUH U3MEPEHUIN
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJIENys IpeIO)KEeHHOW HHCTPYKLUH, BBIYUCIATH
3HAUEHUE BEJIUYMHBI U aHAJIU3UPOBATH IOJYUYEHHBIE PE3YNbTAThl C YYETOM 33JaHHOM TOYHOCTH
HU3MEPECHU;

® AHAIN3UPOBATh CUTYALIUH IPAKTHKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HaBaThb B HUX
MPOSIBIICHUE M3YYEHHBIX (PM3NYECKHUX SBICHHN MM 3aKOHOMEPHOCTEU M MPUMEHSITh MMEIOIIUECS
3HAHUA JUISl UX OOBSICHEHHUS;

® [IOHUMAaTh IPUHLUIBI ACHCTBHSI MAIIMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB, YCIOBUS
ux 0€3011aCHOT0 MCIOJIb30BaHMsI B TOBCEJHEBHOM KU3HU;

® JICIIOJIB30BaTh IPU BBINOJIHEHUM Y4YEOHBIX 3a/a4 HAayYHO-IOIYJSPHYIO JIUTEpaTypy O
(bU3NYECKUX SIBICHUSX, CIIPABOYHbIE MaTepHalibl, pecypcsl IHTepHeT.

BbINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUTHCH:

® O0CO3HaBaTh IEHHOCTb HAYYHBIX HCCIEIOBaHUM, poJib (U3UKH B PpaCIIUPEHUU
IIpe/ICTaBICHUI 00 OKpYXKaIOLIeM MUPE U €€ BKJIaJ] B YJIyUIlIEHUE KauecTBa KU3HH;

® JICIIOJIB30BaTh MPUEMBI IOCTPOEHUS (U3UUECKUX MoJesiel, MoUcKa U (HOpMYIHMPOBKU
JIOKa3aTeJIbCTB BBIIBUHYTBIX THMIIOTE3 U TEOPETUYECKUX BBIBOJOB HA OCHOBE 3MIIMPHUYECKH
YCTaHOBJICHHBIX (PaKTOB;

e CpaBHHMBAaThb TOYHOCTb H3MEpPEHHUA (PU3MUECKUX BEJIMYMH IO BEIMYMHE UX
OTHOCHUTEJIBHOM ITOTPEIIHOCTH MPU IPOBEACHUH MIPSIMBIX U3MEPEHUH;

® CaMOCTOSITETIbHO MPOBOJIUTH KOCBEHHBIE H3MEPEHUS M HCCIEIOBAHUS (U3MYECKUX
BEJIMYMH C UCIOJIb30BAHUEM PA3IMUYHBIX CIIOCOOOB M3MEpEeHUs (GU3NUYECKUX BEIUYMH, BHIOMpATh
CpeACTBa M3MEpPEHHUs] C y4eTOM HEOOXOJUMON TOYHOCTHU H3MEpeHHH, 00O0CHOBBIBaTH BBIOOD
criocoba M3MEpeHHUs, aJleKBaTHOIO IOCTaBJIEHHOW 3ajaye, MPOBOJUTH OLEHKY JOCTOBEPHOCTU
MOJIyYE€HHBIX PE3yJIbTaTOB;

e BOCIHPUHUMATh HHPOpPMALKIO (U3NYECKOTO COJIEPKaHHs B HAYYHO-TIOMYJISIPHON
JUTepaType M CpeACTBaxX MacCOBOM HMH(OpMaluM, KPUTHYECKH OIICHHWBATh IOJyYEHHYIO
nH(}OpPMaLINIO, aHAIU3UPYSI €€ COJIep KaHNE U JaHHbIE 00 UCTOYHUKE HH(OpMALINY;

e Co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS O (PU3MUECKUX SBICHMSIX
Ha OCHOBE HECKOJIbKMX MCTOYHHUKOB MH(OpPMAlMU, CONMPOBOXKAATH BHICTYIUIEHHE Mpe3eHTaluel,
YUUTBIBAsi OCOOCHHOCTH ayJUTOPUU CBEPCTHHUKOB.

Mexann4yeckue siBJIeHUSA

BbinycKHUK HayuMTCS:

® Ppacro3HaBaTh MEXAaHUUYECKHE SIBICHUS U OOBSICHATh Ha OCHOBE MMEIOIIUXCS 3HAHUHN
OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS NPOTEKAHMs ITHX SIBJICHHUI: PaBHOMEPHOE M HEPAaBHOMEPHOE
JBUKEHHE, PAaBHOMEPHOE M DPABHOYCKOPEHHOE MPSIMOJUHENHOE JBHKEHUE, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBUKEHHs, CBOOOJAHOE IMaJeHUe TeJl, pABHOMEPHOE JBUKEHHE IO OKPYKHOCTH,
WHEPIUs, B3aUMOJICHCTBUE TeJI, PEaKTUBHOE JIBI)KEHUE, Tepeada JaBiIeHHs] TBEPAbIMU TeIaMH,
KHUJKOCTAMU W Ta3aMH, aTMoc(epHoe [aBjeHHE, IJaBaHUE TeJl, paBHOBECHE TBEPIbIX Tell,
MMEIOIUX 3aKperyieHHYI0 OCh BpallleHus, KojiebaTeIbHOE IBUKEHHE, PE30HAHC, BOJHOBOE
JBUKEHHE (3BYK);

® ONKCHIBaTh M3yUYEHHBIE CBOICTBA TE€I M MEXaHUYECKHE SBJICHUS, HCIONb3YA
¢u3nyecKkre BETUYMHBL: MyTh, NIEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, MepHo]] oOpallleHus, Macca
Tejna, IUVIOTHOCTh BEIIECTBA, CHJa (CHja TSKECTH, CHJIa YNPYrocTH, CUia TPEHHs ), JaBIICHUE,
UMIYJIbC TeJla, KUHETWYecKas »JHeprus, NOTEHIHadbHas »JHEeprus, MeXaHudeckas padora,
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MexaHnudeckas MorqHocTh, KIIJ[ mpu coBepmieHun pabOThI € HMCHOIB30BAHUEM IPOCTOTO
MeXaHHW3Ma, CUjia TPEHUs, aMIUTUTYy/a, IIEpUOoJl U 4acToTa KojJeOaHUi, JUIMHA BOJHBI U CKOPOCTh
€e pacIpoCTpaHEeHHUs; TIPU OMHCAHUH MPABUIBHO TPAKTOBATH (DU3MUYECKHI CMBICT MCIIOIb3YEeMbIX
BEJIMYMH, X 0003HAUCHUS U €AWHUIBI U3MEPEHHs], HAXOAUTh (POPMYIIbI, CBSA3BIBAIOLINE JAHHYIO
(U3NYECKyIO BETUYMHY C APYTHMHU BEIUYMHAMU, BBIYUCIIATH 3HAYCHNE (PU3UUECKON BETMYMHEI;

® AHANM3UPOBATH CBOMCTBA TEJ, MEXAHWYECKHUE SBIEHUS W TPOLECCHI, HCIONb3YS
¢u3nveckre 3aKOHBI: 3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHUPHOTO TATOTCHHS, MPUHIIUII
CYTEpIIO3UIINH CUJl (HaxoxaeHue paBHoaencTBytomen cuibl), I, II u 11l 3akonst HetoToHA, 3ak0H
COXpaHEHUs HUMIyJbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpu 3TOM pa3auyarh
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BBIPAKEHUE;

® pasznMyuaTh OCHOBHBIC MPH3HAKM HM3YYCHHBIX (U3UYECKHX MOJeNeil: MarepuanbHas
TOYKa, UHEPLHMAJIbHASL CUCTEMA OTCYETa;

e pemaTh 33Ja4yu, UCIONB3YsS (PU3MUECKHE 3aKOHBI (3aKOH COXPAHEHMsI SHEPTUH, 3aKOH
BCEMHUPHOI'O TArOTEeHMs, npuHuun cyneprnosuuuu cui, I, II u III 3akonsr Herorona, 3axoH
COXpaHEHHMS UMITylbca, 3akoH ['yka, 3akoH [Ilackamsa, 3akoH Apxumena) U (QOpPMYIIBI,
CBSI3bIBAIOIINE (U3NYECKHE BEIMYMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tella, IUIOTHOCTD
BEILIECTBA, CUJIA, JABJICHHE, MUMIYJbC TEJld, KUHETUYECKas SHEPrus, MOTEHLHAJIbHAs SHEprus,
MexaHuueckas pabora, mexaHudeckas MoIIHOCTh, KIIJ mpoctoro mexanusma, cuiia TPEHHS
CKOJIb>KEHUS, KO3(PPUIMEHT TpeHus, aMILUIUTy 1, IEPUOJI M YacTOTa KoJieOaHUil, UIMHA BOJIHBI U
CKOPOCTh €€ paclpoCTpaHEHHs): Ha OCHOBE aHalli3a YCIIOBUSl 3aJaud 3alHChIBaTh KPaTKOe
YCIIOBHE, BBIJIEIATH (PU3NYCCKHE BETMUUHBI, 3aKOHBI U (POPMYIIBI, HEOOXOAMMEIE [T €€ PEUICHHUS,
MIPOBOJIUTH PAcUEThl M OIICHUBATh PEATbHOCTH MOy4YE€HHOTO 3HAYECHUS (PH3UUECKON BEITMYNHBI.

BhinyCKHUK MOJTYyYHT BO3MOKHOCTh HAYYUThCSH:

® UCNONb306AMb 3HAHUSL O MEXAHUYECKUX SBIEHUSAX 6 MNOBCEOHEGHOU JHCUSHU OJif
obecneyenus: be30nacHocmu npu 0opawjeHuu ¢ nNpUOOPAMU U MEXHUYECKUMU YCMPOUCMEAmuU, 05
CcoXpaneHus 300p06bsl U COONOOEHU HOPM IKOJIO2UHLECKO20 NoBedeHUs 8 OKpydicaloueli cpede,
npUBOOUMb NpUMEPbl NPAKMULECKO20 UCHOIb308AHUS (QU3UYECKUX 3HAHUL O MeXAHUYeCKUX
AGNEHUAX U QU3UYECKUX 3aAKOHAX, Npumepvl UCHONb308AHUS B0300HOBIAEMbIX UCMOYHUKOS
9Hepaull; IKOJI02UHEeCKUX NOCIe0CMBUL UCCIeO08AHUSL KOCMUYECKO20 NPOCMPAHCNG;

® paziuuams 2paHuysbl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6CeoOuull
xapaxkmep @DYHOAMEHMANLHBIX 3AKOHO8 (3AKOH COXPAHEHUS MeXaHUYecKol JHepeul, 3aKOH
COXpAHeHUs. UMNYIbCA, 3AKOH BCEMUPHO20 MSA20MeHUs) U O02PAHUYEHHOCMb UCHONb308AHUSL
yacmHwvIx 3aKkoHo6 (3akon I'yka, Apxumeoa u op.);

® HAxoO0umv a0eKeamHyio npeodloNHCeHHOU 3adave @u3U4ecKylo Mooelb, paspeuams
npobdeMy Kak Ha OCHOBe UMEIOWUXCS 3HAHUL N0 MeXAHUKE C UCHONb308AHUEM MAMEMAMU1ecKo20
annapama, max u npu NOMoOwU Memooo8 OYeHKHU.

TenoBbie ABJICHUSA

BbInyCKHUK HAy4YUTCH:

® pAacro3HaBaTh TEIIOBHIE SIBJICHUS U OOBSACHATH Ha 0a3e UMEIOIMXCSA 3HAHUN OCHOBHBIE
CBOWCTBA MJIM YCIIOBHSI NPOTEKAHUs 3TUX sBICHUN: auddys3us, u3MeHeHue odbema Tel IpH
HarpeBaHuu (OXJAKJICHUM), OOJbINAsi C)KMMAEMOCTh Ta3oB, Majas CKHMAaEeMOCTh KMIKOCTEH U
TBEPIBIX TEN; TEIUIOBOE PABHOBECHE, MCIIAPEHUE, KOHJACHCALMs, IUIABJIEHWE, KPUCTALUIA3aLus,
KHUIIEHHEe, BIAXHOCTh BO3/yXa, pa3IUYHbIE CHOCOOBI Terulonepenayu (TerIonpoBOIHOCTb,
KOHBEKIIMSI, U3JTy4E€HUE), arperaTHble COCTOSHUS BEILIECTBA, MOTJIONIEHUE SHEPTUH [TPH UCTIapEHUH
KUJKOCTU W BBIJCJICHHE €€ NPH KOHJECHCAMH Iapa, 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHHUS OT
JIABJICHUS;

® OIIKMChIBATh HM3YYCHHBIC CBOMCTBa TEJI M TEIJIOBEBIE ABJICHUS, HUCIIOJIb3YA (bHBI/I‘IeCKI/Ie
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BEJIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTHs, TeMIEpaTypa, yAeabHas TEIIOEMKOCTb
BEIIIECTBA, YJENbHAs TEIJIOTa IUTABJICHMS, yJedbHAas TEIUIoTa MapooOpa3oBaHUsA, YACIbHAs
TEIUIOTa CTOPAaHHs TOIUIMBA, KOX(PQOUIUEHT TOJE3HOTO ICHCTBHUS TEIUIOBOTO ABUTATENS; IPH
OINMHMCAaHUU MPABUIHHO TPAKTOBATH (PU3MUECKUN CMBICI MCIIOJIb3yEeMbIX BEIIMYUH, UX 0003HAUYCHUS
U CIMHUIBI U3MEPECHHSI, HAXOAUTh (OPMYJIIbI, CBSA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEITUYHHY C
JIPYTUMHU BEJTMYUHAMU, BEIYUCIIATH 3HAUCHUE (PU3NICCKOM BETTUUHHEI;

® AQHAJIM3MPOBATh CBOMCTBA TEJI, TEIJIOBBIE SIBJICHHS M MPOLECCHI, UCIOJIb3YS OCHOBHBIE
MOJIO)KEHUS ATOMHO-MOJEKYJISIPHOIO YYEHUS O CTPOEHUM BEIIECTBA M 3aKOH COXPAHEHUS
SHEpruu;

® pa3MuaTh OCHOBHBIC NMPU3HAKU H3YyYCHHBIX (PU3NYCCKUX MOJEJICH CTPOSHHUS Ta30B,
YKUJIKOCTEN U TBEPJIBIX TEI;

® T[IPUBOJUTH NMPUMEPHI IPAKTUYECKOTO MCIOIB30BaHUS (PU3NUECKUX 3HAHUN O TETIOBBIX
SIBJICHUSX

e peliath 3aJa4M, UCIOJb3Yys 3aKOH COXPAHEHUS SHEPruM B TEIUIOBBIX Mpolleccax M
(hopmyIbl, CBSA3BIBAIONTUE (DU3NYECKUE BETMYUHBI (KOJTUYECTBO TEIUIOTHI, TEMIIEpATypa, yaeabHas
TEIUIOEMKOCTh BEIIECTBA, YACJbHAs TEIUIOTA IUJIABJICHUS, YACJIbHAs TEIUIOTa MapooOpa3oBaHus,
yAenbHAs TEIUIOTa CTOpPaHHsl TOIUIMBA, KOI(PQPUIMEHT IOJIE3HOTO JICWCTBUS TEIUIOBOTO
JIBUTATENs1): HA OCHOBE aHAIM3a YCIOBUSA 3a7a4M 3allMChIBaTh KPATKOE YCIOBUE, BBIACIATH
(¢u3nYecKne BEIUYHMHBI, 3aKOHBI U (OPMYIIBI, HEOOXOIMMBIC JUISI €€ PEIICHUs, IMPOBOIHUTH
pacyeTsl U OIICHUBATh PEATbHOCTD MOJYYEHHOTO 3HAUYCHUS PU3NUECKON BETUYUHBI.

BLIHyCKHI/IK MOJYYMT BO3MOKHOCTb HAYYUTHCA
® UCNONIL306AMb 3HAHUSL O MENJIOBLIX AGNEHUIX 6 NOBCEOHEEHOU HCUZHU Ol obecneyenus

bezonacnocmu npu obpawjeHuu ¢ nPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, Ol COXPAHEHUS.
300p08bsl U COONOOEHUSL HOPM IKOJ0CUHECKO20 NOBEOCHUsl 8 OKpyicalowell cpede;, npusoouns
npumepbl IKON02UYECKUX NOCIe0CMBULl pabomel 0gueamenell 6HympeHHe20 C2OPaHUs, Meniosvlx u
2UOPOINIEKMPOCMAHYUTL,

® paziuuams SpaHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 8CeoOuUll
xapaxkmep QYHOAMEHMANbHBIX UUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs 9HepIUuu 8 mensio8blx
npoyeccax) u 02panuieHHOCMb UCHOIb308AHUS YACTIHBIX 3AKOHO8,

® HaxoOoumsv a0eK8amHyio npeodloNHCeHHOU 3adave @u3uuecKylo Mooelb, paspeuams
npobnemMy KAk HA OCHOBE UMEIOWUXCA 3HAHULL O MEeNi08blX SGIeHUAX C UCNOIb308AHUEM
mMamemamuyecko2o annapama, max u npu NOMOouU Memoo08 OYeHKU.

JJIeKTPHYeCKHe U MATHUTHBIE SIBJICHUS

BbINyCKHUK HAYYUTCS:

® pacro3HaBaTh JJIEKTPOMArHUTHBIC SIBJICHHUS U OOBACHATH HA OCHOBE MMEIOLIMXCS
3HaHUIl OCHOBHBIE CBOMCTBA MJIM YCJIOBUS NPOTEKaHWsS OSTUX SBJICHUNA: 3JIEKTpU3alMs Ted,
B3aUMO/JICIICTBUE 3apsA]0B, JJIEKTPUUYECKHI TOK M €ro JeHcTBUS (TEIUIOBOE, XHMHUYECKOE,
MarHUTHOE), B3aWMOJICHCTBHE MAarHWUTOB, JIEKTPOMArHUTHAs WHAYKIHS, IEHCTBUE MAarHHUTHOTO
MoJii Ha TPOBOAHMK C TOKOM U Ha JBIKYIIYIOCS 3apsDKEHHYIO 4YacTHIy, JCHCTBHUE
AIIEKTPUUYECKOTO TIOJSI Ha 3apsHDKEHHYI0 YaCTHILY, DJIEKTPOMAarHUTHBIC BOJHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETA, OTPAKEHHE U TIPEIIOMIICHHE CBETA, JUCIIEPCHUS CBETA.

® COCTaBIISITh CXEMBI JJIEKTPUYECKUX IENel C IMOCIeNOBaTeIbHBIM H MapaliebHBIM
COCJIMHEHUEM DJIEMEHTOB, pa3jinyasi YCIOBHBIE O00O3HAYEHHUS DJIEMEHTOB AJIEKTPHUUECKUX IeTer
(MCTOYHHK TOKa, KIIF0Y, PE3UCTOP, PEOCTAT, JIAMIIOUKa, aMIIEPMETD, BOJIBTMETD).

® JICIIOJIE30BaTh ONTHYECKUE CXEMBI JIJISl TIOCTPOCHUS N300pKEHHI B TUIOCKOM 3€pKajie U
coOuparotei TuH3e.

® OIMCHIBaTh H3YYEHHBbIE CBOMCTBAa Tel W JJIEKTPOMArHUTHBIC SIBICHUS, HCIIOJIb3YS
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¢u3nuecKkue BETUYMHBI: JIIEKTPUYECKUI 3apsi, cujia TOKa, JJIEKTPUYECKOE HarmpsKeHHe,
ANEKTPUYECKOE COIMPOTUBIICHHUE, YIEIbHOE CONPOTHUBIICHHE BEIIECTBAa, paboTa 3JIEKTPUUECKOrO
MOJISi, MOIIHOCTh TOKa, (DOKYCHOE pacCTOSIHUE U ONTHYeCKas CHJIa JIMH3BI, CKOPOCTb
3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTAa CBETA; MPHU OMUCAHWU BEPHO TPAKTOBATHh
($U3NYECKUN CMBICI UCIIOJB3YEMbIX BEJHUUH, UX 0003HAYCHHS U €JMHULIBI U3MEPEHUS; HAXOIUTh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3HUECKYIO BETHUUHY C IJPYTUMHU BETUYUHAMH.

® AHAJIW3UPOBATH CBOMCTBA TEJ, JIEKTPOMArHUTHBIE SIBJICHUS U IPOLIECCHI, MCIONb3Y
¢u3nvecKne 3aKOHbI: 3aKOH COXPAHEHUS IEKTPHUECKOTO 3apsia, 3akoH OMa I yyacTKa IelH,
3aKoH J[xoyisa-JIeHna, 3aKOH NPSMOJIMHENHOTO PaCIPOCTPAHEHMS CBETA, 3aKOH OTPAKCHMS CBETA,
3aKOH TMPEJOMJICHHS CBETa; MPU STOM pa3IUyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U €ro
MaTeMaTHYeCKOe BhIPAKECHHE.

® MPUBOIUTH TPUMEPHl MPAKTHYECKOTO HCHOJIB30BaHUS (U3WYECKUX 3HAHUHA O
AJIEKTPOMAarHUTHBIX SIBJICHUSX

® pemIaTth 3a/1a4M, UCIOb3ys (PU3NUYecKHe 3aKOHbI (3aKkoH OMa JUIst yyacTKa I, 3aKOH
Jxoynsa-JIeHa, 3aKk0H TPSMOJIMHEUMHOTO PaCIIPOCTPAHEHHUSI CBETA, 3aKOH OTPAXKEHUSI CBETA, 3aKOH
NpEeJOMJICHUSI CBeTa) W (OPMYINBI, CBs3BIBAIONIME (DU3MYECKHE BEIMYUHBI (CHJa TOKa,
ANEKTPUYECKOE HAMPSHKEHHE, DJICKTPUUECKOE COIMPOTUBICHUE, YACIBbHOE COMPOTUBICHUE
BelIecTBa, paboTa 3MEKTPUUECKOrO MOJI, MOIIHOCTh TOKa, (POKYCHOE PAaCCTOSIHHE U ONTHYECKas
CWJIa JIMH3bI, CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, AJMHA BOJHBI U YacToTa CBeTa, (HOpMyIbl
pacuera S3JEKTPHUUYECKOrO COIMPOTUBICHHUS MPUIOCIEA0BATEILHOMUIAPAIUIETFHOM COECIMHEHUU
IIPOBOJHUKOB): Ha OCHOBE aHalIM3a YCJIOBHUS 3a/ladd 3alHChIBaThb KPATKOE YCJIOBHE, BBIIENATH
¢busnveckue BEIMYMHBI, 3aKOHBI M (OPMYIBI, HEOOXOOMMBIE MJIsl €€ pEIIeHUs, MPOBOAMTH
pacueTsl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HaUeHUsI (PU3NUECKON BETUUHHBI.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH:

® UCNONBL306aMb 3HAHUSA 00 2EKMPOMACHUMHBIX SA6NEHUAX 8 NOBCEOHEBHOU HCUSHU OJis
obecneuenus: bezonacnocmu npu obpawjeHuu ¢ npudOPamu U MexXHUYeCKUMU YCMpoucmeamu, 0is
coxpaneHus 300p08bsl U COONOOEHUS HOPM IKOIOSULECKO20 NO0BeOeHUs 8 OKpydcarowel cpeoe;
NpUBOOUMb NPpUMeEPbL GIUAHUSL INEKMPOMASHUMHBIX U3IYYEHUL HA HCUBbIE OPLAHUZMYL,

® paziuuams panHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6CeoOuull
xapakmep @DYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUs 9JNeKMpUYecKko2o 3apsaoa) u
02PAHUYEHHOCMb UCHONb308AHUS YACMHBIX 3aKOHO8 (3akon Oma 01a yuyacmka yenu, 3aKOH
IDicoyna-Jlenya u op.);

® UCNONBL306AMb NpUEMbl NOCMPOEHUs QU3UYecKUX Mooelell, NOUCKa U GopmyIuposKu
00KaA3amenbCme GblOGUHYMBIX 2UNOmMe3 U Meopemuyeckux 6bl80008 HA OCHO8e IMNUPUYECKU
VCMAHOBNIEHHbIX aKmos,

® HAXO0umMb a0eK8AMHYI0 HNPeOdlONHCeHHOU 3a0daye QU3UUecKyr0 MOoOelb, pas3peuams
npodnemy Kak Ha OCHO8e UMEWUXCA 3HAHUN 00 91eKMPOMACHUMHBIX — SGNIeHUAX C
UCNONb308AHUEM MAMEMAMUYECKO20 Aannapama, max u npu NOMouju Memooos OYeHKuU.

KBaHnTOBBIC fIBJICHUSA
BpInyCKHUK HAy4YUTCH:
® pacmo3HaBaTh KBAaHTOBBIC SIBICHWS M OOBSICHATH HAa OCHOBE HWMEIONIUXCS 3HAHUU

OCHOBHBIE CBOWCTBA WJIM YCJIOBHSI IPOTEKAHUSI ITUX SIBJICHUMN: €CTECTBEHHAs] M HCKYCCTBEHHAas
PaMOaKTUBHOCTh, O-, - W Y-U3Iy4eHUS, BOSHHUKHOBEHHE JIMHEWYATOTO CIEKTpa HU3My4eHUS
aToMa;

® ONUCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS, HCIONB3YS (U3HUYECKUE BEIMYHHBIL:
MaccoBO€ YHCJIO, 3apsI0BOE€ YHUCIIO, MEPHOJ| MOoiypacrana, dHeprusi (GOTOHOB; MPH OMHUCAHUH
MPaBWIBHO TPAKTOBATh (PU3UYECKUI CMBICT HUCIHOIB3YEMBIX BEIHYMH, WX OOO3HAUYCHUS W
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€IMHULIBI U3MEPEHUs; HAaXOAUTh (DOPMYIbI, CBS3bIBAIONINE JaHHYIO (DU3UYECKYI0 BEIMYHHY C
JIPYTUMHU BEJTMYUHAMU, BRIYUCIATH 3HaU€HUE (PU3NYECKON BETMUUHBI;

® AHAIM3UPOBATh KBAHTOBBIE SIBJICHUS, MCMONb3YSd (DU3MUECKHE 3aKOHBI U MOCTYJAThI:
3aKOH COXpPaHEHUSl SHEPruH, 3aKOH COXPAHEHHs JJIEKTPUYECKOro 3apsija, 3aKOH COXpPaHEHHs
MaccoBOI'O YHCJIa, 3aKOHOMEPHOCTH U3Iy4EHHUS M TMIOTJIOIIEHUS CBETa aTOMOM, IPHU 3TOM
pa3nuyaTh CIOBECHYIO (JOPMYIHUPOBKY 3aKOHA U €T0 MAaTEMaTHYECKOE BBIPAKECHUE;

® pa3nuyaTh OCHOBHBIC MPHU3HAKH IJIAHETAPHOW MOJIENM aTOMa, HYKIOHHOW MOJIENH
aTOMHOTO $171pa;

® [PUBOJUTH NPUMEPHI MPOSIBICHUS B MPUPOJE U MPAKTHUYECKOrO HCIOJIb30BAHUS
PaMOaKTUBHOCTH, AJIEPHBIX U TEPMOSACPHBIX PEAKIIHI, CIEKTPATIbHOTO aHATN3a.

BLIHyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHCA
® Ucnoav3zoeamsb HNOJNYYEHHbIE 3HAHUA 6 NOBCEOHEBHOU  IHCUSHU npu 06paweHuu C

npubopamu U MexHU4eCKUMU YyCmMpoUucCmeamu (C4emyux UOHUSUPYIOWUX Yacmuy, 0o3umemp), o1l
coxpanenus 300p06bs U COONI00EHUs. HOPM IKOJIO2UHECKO20 NosedeHUs 8 OKpycaroueli cpeoe;

®  COOMHOCUMb IHEP2UIO CEA3U AMOMHBIX A0€P C 0epeKmom MAccol;

® NPUBOOUMb NPUMEPbL GIUAHUA PAOUOAKINUGHBIX USIYUEHUL HA JICUBblE OP2AHUSMBL,
NOHUMAMb NPUHYUN OeLiCMBUs 003UMEmMPA U Pa3Iuiamy YClo8us e20 UCNONb308aHUS,

® NOHUMamMb IKON02UYECKUe NpoOIeMbl, BO3HUKAIOWUE NPU UCNONbIOBAHUU AMOMHBIX
INEKMPOCMAHYUU, U NYMU PEUeHUs. SMUX NpooIeM, NePCneKmuebl UCHOIb308ANHUs YNPABTIAeMO20
MepMOSI0ePHO20 CUHmME3A.

DJIeMeHThI ACTPOHOMMH

BhInyCKHUK HAy4YUTCH:

e yKa3plBaTh Ha3BaHUs IUIaHeT CONHEYHOH CHUCTEMBI, Pa3IM4aTh OCHOBHBIC NMPHU3HAKU
CYTOYHOTO BpalleHus 3Be31HOT0 Heba, nBrxkenus JIynpl, CoNHIA U IJIaHET OTHOCUTEIHHO 3BE3T;

® TIOHUMATh PA3IUYUS MEXKIY TEIHOISHTPHUYECKOW M TEOLCHTPHUUYECKOW CHUCTEeMaMu
MUDA;

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:

® yKazvleams oOwjue CEOUCMBA U OMAUYUS NIAHEM 3eMHOU PYNNbL U NIAHEeM-2UAHMO8,
manvix men ConHeunot cucmemsl U 6OTLWUX NIAHEM,; NOJbL30BAMbCA KAPMOU 36€30H020 Heba npu
Hab00eHUAX 36e30H020 Heba,

® pasnuuamv OCHOGHbIE XAPAKMEpUCmuKu 36e30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee MeMnepamypoll;

®  pasnuvantb cunomesvl O npoucxoofcdeﬁuu Conneunoti cucmemul.

Jluunocmuvie pe3yiomamoi:

- YyBCTBO TOPJOCTH 3a POCCUHCKYIO (HU3NYECKYI0 HAyKy, TIyMaHH3M, IOJO0XHUTEIbHOE
OTHOILICHHE K TPYAY, LIEJI€yCTPEMIIEHHOCTb;

- TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JasibHEMNIIEH 00pa3oBaTeIbHON TPAEKTOPHH;

- YMEHHE YIPABJIATh CBOEH MIO3HABATEIBLHOM JAESITEIBHOCTHIO.

Memanpeomemuvle pe3yibmamoi:

- HMCHOJIb30BAaHUE YMEHHUM M HABBIKOB PA3JIMYHBIX BHUIOB IO3HABATEIBHOW JEATEIIBHOCTH,
MPUMEHEHHE OCHOBHBIX METOJOB TO3HAHHUS (CHCTEMHO-WH(DOPMAIIMOHHBIM  aHaJW3,
MOJICTTUPOBAHUE | T.J.) JIs U3YUEHHUS PA3IMUHBIX CTOPOH OKPYKAIOIIEH JeCTBUTETFHOCTH;

- HCIIOJIb30BaHHE OCHOBHBIX MHTEJJIEKTYaJIbHBIX ONepaluii: popMyInpoBaHHUE TUIOTE3, aHAIIN3
W CHUHTE3, CpaBHEHHE, 000OIICHHE, CUCTEMATH3aIlMs, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€H, IMMOMCK aHAJIOTOB;
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- YMEHHE T€HEPUPOBATh UJICU U OTPEIIEIIATh CPEICTBA, HEOOXOIUMBIE /IS UX Peali3alliig;

- YMEHUE ONPEACIATh IENH U 3a7a4u JACSITEIHbHOCTH, BEIOMPATh CPE/ICTBA pealu3aliy 1ejieh u
HpI/IMeHSITL X Ha HpaKTI/IKC;

- HWCHOJB30BAHWE PA3JIMYHBIX HCTOYHUKOB JJIs ToyydyeHHs (usnueckoit uHOpmMaium,
MOHMMAaHHE 3aBUCUMOCTH COJIEpKaHHUSA W (OPMBI MpENCTaBIeHUS WHPOpPMALUU OT IeJel
KOMMYHUKAIIUU U a/Ipecara;

- OBJAJICHHE HaBBIKAMHU CAMOCTOSITEIHLHOTO MPUOOPETEHUS HOBBIX 3HAHWUM, OpraHU3alUU
y4eOHOU JeATEIbHOCTH, TOCTAaHOBKH II€JICH, IUIAHUPOBAHUS, CAMOKOHTPOJII M OLICHKH
pe3yJIbTAaTOB CBOEH JACATEIBHOCTH, YMEHHUS IMPEABUIETh BO3MOXKHBIE PE3YJbTAaThl CBOUX
JIEHCTBHI;

- paanTHe MOHOJIOFPI‘-IGCKOﬁ 158 I[H&JIOFH‘-IGCKOﬁ peqn, yMeHI/Ie BLIpa)KaTB CBOHM MBICIIX U
BBICTYIIMBATh COOECETHUKA, TIOHUMATh €r0 TOUKY 3PCHHUS;

- YMGHI/IG pa6OTaTb B rpynne C BBIIIOJTHCHHUEM pasﬂanmx COIIMAJIBHBIX poneﬁ, OTCTanBaThb
CBOH B3I'JI41bl, BECTHU Z[I/ICKYCCI/IIO.
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