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1. lMosicuuTEeNbLHAA 3ANUCKA

Pabouas nporpamma mo ¢usuke mias 11 xmacca paccuntana Ha u3ydeHue (pu3uku Ha 0a30BOM
YpOBHE M COCTaBJeHA Ha OCHOBE CJIEIYIOIIUX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:
1. ®enepanvHoro 3akoHa Poccumiickort Denepanuu ot 29.12.2012 Ne 273-03 «O06 oOpa3oBaHuu B
Poccuiickoit @enepanun»;
2. @enepalibHOTO TOCYIAPCTBEHHOTO 0Opa30BaTENbHOIO CTaHAApTa CpPEAHEro ooIero oOpa3oBaHUS,
YTBEpP)KJICHHOTO IpuKka3zoM MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepanmu ot 17.05.2012
Ne 413;
3. Konmenmuu npenonaBanus ¢pusuku B Poccuiickoit @enepanuu;
4. CaHUTapHO-3MHUIEMHOIIOTHYECKUX TpeOOBaHMN K yCJIOBHAM M opranuzanuu oOydenuss B OY Ne
2.4.2821-10 ¢ U3MEHEHHIMH;
5. YcraBa 'BOY cpenneit mkomisr Ne 490 KpacHorBapaeiickoro paiiona Cankr-IletepOypra;
6. O6pazoBarenbHoi nporpammbl ' BOY cpeaneit mkonbr Ne 490 KpacnorBapaeiickoro pariona CaHKT-
[TerepOypra Ha 2021-2022 y4eOHslii rog;
7. Yueb6noro mnana I'BOY cpenneit mkonst Ne 490 KpacnorBapaerickoro paiiona Cankt-IlerepOypra Ha
2021-2022 y4eOubIii TO1;
8. KanenmapHoro yuebnoro rpadpuka I'BOY cpenneii mkonsr Ne 490 KpacHorBapaeickoro paiioHa
Cankr-IlerepOypra na 2021-2022 y4eOHbIii TO1;
9. IlpumepHoii mnporpamMmbl cpenHero (TMOJIHOro) oOpa3oBaHus MO (usnke 0a30BOr0 YpOBHS U
aBTOpcKoi mporpammel [.S.MskumeBa «COOpHUK Iporpamm Ajis 0011e00pa3oBaTeIbHbIX YUPEIKICHHM.
10-11 knaccel. M.: «IIpocBemenuey, 2009;
10. VYuebnuxk Mskumes [.4., byxosues b.b., Yapyrun B.M./ [lon pea. H.A.IlappentoeBoit. ®usuka. 11
kiacc. M3narensctBo «IIpocBenienue»

OO0mas xapakTepucTHKa y4e0HOro npeamera

Odu3nka Kak Hayka O Hambosiee OOMMX 3aKOHAX MPHUPOJBI, BBICTYNAss B KA4eCTBE Y4eOHOTO
IpeIMeTa, BHOCUT CYLIECTBEHHBIH BKJaJ B CUCTEMY 3HaHHMM 00 okpyxkatomiem mupe. lIkombHBIN Kypc
GU3UKM — CHCTEMOOOpPA3yIOUINIl NIl E€CTECTBEHHO-HAyYHbIX YYE€OHBIX IPEIMETOB, IOCKOJIBbKY
¢du3nUecKre 3aKOHBI JIeKAT B OCHOBE COJIEpKaHUs KypCOB XMMHMHU, OUOJIOTHH, Teorpaduu 1 aCTpPOHOMHH.

Lesn u3ydeHus: GU3NKU B cpeHEN (IOITHOM) IIKOJIE CIIeqyIOLIHe:
® OCBOEHHE 3HAaHUN O (QYHIAMEHTAJIBHBIX (PU3MUECKHUX 3aKOHAX M MNPUHIUIAX, JEKALMX B OCHOBE
COBpEeMEHHOM (U3HUeCKON KapTUHBI MHpa; HauOoliee BAKHBIX OTKPHITHSIX B o00nacTd (U3MKH,
OKa3aBILUX OIpEeJeIsIoliee BIUIHIE Ha pa3BUTHE TEXHUKH M TEXHOJIOIMU; METOJjaX HayYHOIr0 MO3HaHUs
MIPUPOJIBI;
® OBJIQJICHHME YMEHUSMHM NIPOBOJUTH HAONIOAEHUS, IUIAHUPOBATh M BBINOJIHATH OSKCIIEPUMEHTHI,
BBIIBUTATh THUMOTE3bl U CTPOUTH MOJIENH, TPUMEHSTh MOJIYYeHHbIE 3HAHUA MO (PU3UKe ISl OOBICHEHUS
pa3HO0Opa3HbIX (PU3UYECKUX SIBICHUI U CBOMCTB BELIECTB; MPAKTUUYECKOTO MCIOJIb30BaHUs (PU3HMUECKUX
3HaHUi; OLIEHUBATh IOCTOBEPHOCTh €CTECTBEHHOHAYUYHOW MH(pOpMAaLINN;
® pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B IpoLiecce
npUOOpeTeHUs 3HAaHUN U YMEHUH 10 (PU3UKE C MCIIOJIB30BAaHUEM PA3JIMYHBIX UCTOYHUKOB HH(pOpMALIUU U
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA;
® BOCNHTaHUE YOEKIEHHOCTH B BO3MOXHOCTM TIO3HAHMSI 3aKOHOB IMPHUPOABI; HCHOJIb30BaHUS
JTOCTIKEHUHM (PU3UKHM Ha GJ1aro pa3BUTHS YEIOBEUECKOW HIMBUIIM3ALIMU; HEOOXOIUMOCTH COTPYIHUYECTBA
B IIPOLIECCE COBMECTHOI'O BBINOJIHEHHUS 33J]1a4, YBAKUTEIBHOIO OTHOIIEHUS K MHEHHIO ONIIOHEHTA IIPH
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00CYXJIeHUH NPO0JIEM €CTECTBEHHOHAYYHOI'O COJEPKAHUSA; TOTOBHOCTU K MOPAJIbHO-ITHUECKON OLIEHKE
HCII0JIb30BAaHUsI HAYYHBIX JOCTH)KEHUN, YyBCTBA OTBETCTBEHHOCTH 32 3aLLUTY OKPYXKAIOIIEH Cpeibl;

® 1CII0JIb30BaHME TPUOOPETEHHBIX 3HAHUM U YMEHUH AJIS PELIeHUs IPAKTUYECKHUX 3ajjad IOBCEAHEBHOM
KHU3HHM, oOecreyeHus Oe30MacCHOCTH COOCTBEHHOHM JKU3HH, PallMOHAIBHOIO MPUPOAOIOIb30BAHUS U
OXpaHbl OKPYXAIOIIEH CPEIBL.

JloCTIKEHHE ITHX IIeiei 00ecreynBaeTcsl peHIeHUEM CIeIyIOIUX 3a4ay:

e 3HAKOMCTBO YYalIMXCSl C METOJOM HAy4YHOIO IO3HAaHUS M METOJaMM HCCIIEJOBaHUS OOBEKTOB U
SIBJICHUH TIPUPOBI.

o [IpuoOpereHue ydamumucs 3HaAHUH O MEXaHMYECKHUX, TEIUIOBBIX, HJIEKTPOMArHUTHBIX M KBAHTOBBIX
ABJICHUSIX, (PU3MUECKUX BEIIMUMHAX, XAPAKTEPUIYIOIUX ITH SBICHHUS.

e DopMHUpOBaHHME Yy Y4YalIUXCs YMEHHWH HaAOIIOAaTh NPHUPOIHBIC SIBICHUS W BBINOJIHATH OIIBITHI,
nabopaTopHble pabOThl M 3KCIEPUMEHTAJIbHBIE HCCIIEAOBAHUS C HCIOJIb30BAHUEM H3MEPUTEIIBHBIX
pUOOPOB, IHUPOKO MPUMEHSAEMbIX B IPAKTUYECKOH JKU3HU.

e OBgnajeHus yyalMMKCs TAKUMHU OOLIEHAYYHBIMHU OHATHUAMH, KaK IPUPOTHOE SBJIEHUE, SMIUPUUECKU
YCTAaHOBJICHHbIM (akT, npoOiema, TIHIOTe3a, TEOPETHUECKU BBIBOJ, pe3yJbTaT TEOPETUUECKOM
IIPOBEPKHU.

e [loHuMaHue yyamiMMucs OTJIMYMM HaydHbIX JaHHBIX OT HENPOBEPEHHOM HH(OpMalLMH, LEHHOCTU
HAyKHU JJIs1 YJIOBJIETBOPEHUS OBITOBBIX, IPOM3BOICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEH YenoBeka.

B cnywsae mepexoma Ha IUCTAaHIIMOHHOE OOy4deHue pabouas mporpamma OyaeT pealn3oBaHa
MOCPEACTBOM JJICKTPOHHOTO OOYyYeHHs C NPHUMEHEHHWEM JAUCTAHIHOHHBIX HU(PPOBBIX TEXHOJOTHH H
pecypcoB Takux, kak «SKnaccy, nHTepakTHBHas pabodas TeTpaap SKysmart.

MecTto npeaMeTra B y4eGHOM IIaHe

CormacHo 6a3ucHOMY y4eOHOMY TUIaHY JIJIsi 00pa30BaTelbHBIX YUPSKICHUN HA H3yYCHHUE (PU3UKU
B 11 xmacce B oObeMe 00s13aTeIbHOT0 MUHUMYMa COJIEp KaHUsl OCHOBHBIX 00pa30BaTEIbHBIX MPOTrpaMM
OTBOAMTCS 2 yaca B Heneto (68 4acoB B rox).

2. Coep:xanue TeM y4eOHOI0 Kypca

IHoBTOpenue (2 yaca)

JuiekTpoanHaMuKa (mpoaoJkerue) (14 yacon)

MaruuTtHoe noJie (7 4acoB)

B3aumoneiictBue TokoB. MarnutHoe none. Muaaykuus marautHoro nosd. Cuna Amnepa. Cuna
Jlopenia. MarHuTHBIE CBOMCTBA BEUIECTBA.

DJleKTpOMarHuTHasi MHAyKuus (7 4acos)

OTkpeITHE dNEeKTpoMarHUTHON MHAYKIUH. [IpaBuno Jlenma. DnexkTpousMepuTenbHble MPHUOOPHI.
MarHuTHbIii TOTOK. 3aKOH JJEKTPOMArHUTHOM MHAYKUMH. BHXpeBoe 3JIEKTpUUECKOe TOJIe.
Camounnykuus. WHAYKTUBHOCTb. JHEPIrHsi MarHUTHOrO TMOJs. MarHuTHble CBONCTBAa BEIIECTBA.
DNEKTPOMarHuTHOE MOJIE.

Jlabopamopnwvie pabomot

1. HaGnronenue ASMCTBUS MarHUTHOTO TIOJISL HA TOK.

2. V3y4yeHune SIBICHUS DJIEKTPOMATHUTHOW WHITYKITHH.

KoJsie6anus u BosinbI (19 yacoB)

CBoOonHbie KonebaHus. MareMaTudyeckuii MasTHUK. ['apMoHHMuUeckue konebaHus. AMILTUTYA,
nepuoj, yactota u (asza xonedanuii. Bernyxaennsie konedanus. Pesonanc. ABTokone6aHus.



CBobOomnbie KoneOaHust B KoyieOaTeIbHOM KOHType. llepron CBOOOMHBIX AICKTPUUYECKUX
Kosnebanuil. BeiHyxneHHble konebanus. [lepeMeHHBIN AIeKTpUYecKrii TOK. AKTUBHOE CONPOTHUBIICHHE,
€MKOCTb M MUHJIYKTUBHOCTb B IIEMH MEPEMEHHOT0 TOKa. MOIIIHOCTh B LIENIHU EPEMEHHOT0 TOKa. Pe3oHaHc
B DJICKTPUYECKOW LIETU.

['enepupoBanue sueprun. Tpanchopmarop. [lepenada snekTpudeckoii SHEPTUH.

[IpononeHpie u momnepeyHble BONHBL JlmmHAa BoMHBL. CKOpPOCTh pacHpOCTpAHEHUS BOJIHBIL.
3ByKoOBbI€ BOJIHBL. IHTEpdepeHius BOJH.

W3nyyeHue 2JIEKTPOMArHUTHBIX BoMH. CBoicTBa 3JMEKTPOMAarHUTHBIX BOJH. [IpuHImn
panuocsizu. Tenesunenue. [Ipunmun [rolirenca. {udpakius BoH.

Jlabopamopuvie pabomuol

1. Onpenenenre yCKOpeHHUS CBOOOIHOTO MaICHUS C IIOMOIIBIO MAasITHUKA.

Onruka (13 yacoB)

3akoH npenomiieHus ceeta. [lonHoe BHyTpeHHee oTpaxkeHue. [Ipuzma. dopmyna TOHKON JUH3BIL.
[Tonydenue n3zobpaxkeHus ¢ MOMoONIbIO JKUH3bL. OnTuueckue npudopsl. Mx pazpemaromniasi ciocoOHOCTb.
DnekTpoMarHuTHas npupoja cera. CKOpPOCTh CBeTa M METOABI ee u3MepeHwus. Jlucmepcus cBera.
Wutepdepennus ceera. Korepentnocts. Judpakuus csera. Judpakunonnas pemerka. [lonepeuynocts
cBeToBbIX BOJH. [lonspuzanus cera. M3nyuenue u cnektpsl. [1Ikana 31eKTpoMarHuTHBIX BOJIH.

Jlabopamopnuvie pabomot
N3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.

Ornpezenenne ONTUYECKON CUITb U (DOKYCHOTO PACCTOSIHHS COOMPAIOIIEH JIMH3BI.
N3mMepenne 1iMHbI CBETOBOM BOJIHBI.

Hab6mronenue narepdepeHmu u U paxkiiuy CBeTa.

Habmtoienue CriomHoro 1 TMHEH4aToro CrnekTpoB.
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DJieMeHThI TEOPUH OTHOCUTEJIBLHOCTH (3 yaca)

3aKOHBI JIEKTPOAVMHAMUKH U NPUHUUI OTHOCUTENBHOCTU. [loCTynaTsl TEOpUM OTHOCUTEIIBHOCTH.
OCHOBHBIE CIIEACTBHSI U3 MOCTYJIATOB TEOPUN OTHOCUTEIIBHOCTH. DJIEMEHTBI PEIATUBUCTCKON JUHAMUKHY.

KBanroBas ¢pusuka (14 yacon)

TeroBoe wuznyuyenue. IlocrosHnas [lnanka. ®otorddekr. YpaBHeHue OiHIITEHHA I
dbotorddexra. Dotonsl. OnbiThl JlebeneBa u BaBuiosa.

Crpoenue aroma. OnbiTel Pezepdopaa. KBanroseie noctynatsl bopa. Monens atoma Bojgoposa
no bopy. Tpyanoctu teopunm bopa. KBantoBas mexanuka. I'mnore3a ne bpoiinsa. CooTHomieHue
HeomnpeneneHHocTe ['eiizenOepra. KopmyckynspHo-BonHOBOW ayanus3m. Judpakius 3IeKTpOHOB.
Jlazepsl.

MeToapl  perucrpanu  JIEMEHTapHbIX 4YacTull. PaauoakTHBHBIE IpEBpALEHUS. 3aKOH
PaIMOAKTUBHOIO pacnajga M €ro CTaTUCTHYEeCKUU xapakrep. [IpOTOHHO-HEUTpOHHAs MOJENb CTPOCHMS
aTOMHOTO szpa. JlepekT macc u 3Heprusi CBA3M HYKJIOHOB B siape. [lenenue u cunres sanep. SAnepHas
sHepreTuka. ®Pusnka sneMeHTapHbIX dYacTull. CTaTUCTUYECKUH XapakTep MpPOIECCOB B MHKPOMHDE.

AHTHUYACTHULIBIL.
O0o0maroniee nopropenue. Peseps. — 3 yaca.
Ne Paznen Kon-Bo JlaGoparopHsble pabOTHI KoHTponbHBIE paOOTHI
4acoB
1 TIloBropenue 2




2  MarnuTHoe 7 JIaGoparophas pabota Nel
oJie «HaoOmronenue neiicTBus
MarHMTHOT'O TOJISl Ha TOK»
3  DieKTpoMarHuT 7 JlabopaTopnas pabora No2 KonTponbsnas pabora Nel
Hasi UHAYKLUS «3yueHue siBIEeHUS «MaraurHoe mnozie.
AIIEKTPOMArHUTHOM WHIYKIIHH DneKTpoMarHuTHas
WHIYKITHASD
4  Konebanus u 19  JlaGoparopnas pabota Ne3 KontponpsHas pabora Ne2
BOJIHBI «OnpeneneHue yCKOpEHUst «DNIEKTPOMarHuTHbHIE
CBOOOJTHOTO Ma/ICHUS C IOMOIIBI0 KOJICOAHUS»
MasiTHUKa)
KonTpomnpHas padora Ne3
«MexaHn4eckue u
AIIEKTPOMArHUTHBIE BOJTHBI»
Ornrtuka 13 Jlaboparopnas pabota Ned KontponwsHas pabora Ned
«M3Mepenne nokasaress «OnTtuka»
MPEJIOMIICHUS CTEKIIa
JlabopaTtopnast pabota Ne5
«OrnpeiesieHNe ONTHICCKON CHITBI U
(hOKYCHOTO PACCTOSHHS
coOuparoien TMH3bD
Jlaboparopnas pabota Ne6
«M3mepeHue AJIMHBI CBETOBOM
BOJIHBI»
JlabopaTtopnast pabota Ne7
«Habmonenue nuntepdepenum u
TupaKuu CBETa»
JlaGopaTtopnas pabota Ne8
«Habnrogenue CrionHoro u
JUHEIYaTOro CIIeKTPOBY
DJIEMEHTHI 3
Teopuu
OTHOCHUTEJIBHOC
™
KBanToBas 14 Konrponpnast  pabora  No5
busnka «ATOM ¥ aTOMHOE€ SIAPO»
5  Ob6obmaromiee 3
MIOBTOpPEHHE.
Peseps.
Bcero 68 8 5




3. TpeGoBaHuUsI K YPOBHIO MOATOTOBKH 00y4arommxcst mo npeamery «®@uszuka» (11 kiaacc, 6a3oBblii
YPOBEHB)

B coxepxanue paboueil mporpamMMbl BHECEHBI BCE JJIEMEHTHI COJIEP)KaHHS TOCYAApCTBEHHOTO
oOpa3zoBaTenpHOro craHgapra no ¢usuke. OOs3aTenbHBIE PE3yNbTaThl H3Yy4eHHUS Kypca «DH3UKa»
npuBefeHsl B pazaene «TpeboBaHMs K ypOBHIO MOATOTOBKEe oOydarommxcsi 11 kiacca», KOTOpbIE
MOJTHOCTBIO COOTBETCTBYIOT CTaHIApTy. TpeOoBaHMs HampaBlieHbl HAa PEANTHU3ALUIO JEATEIbHOCTHOTO H
JUYHOCTHO-OPUEHTUPOBAHHOTO  TOAXOJAOB; OCBOCHHE  OOYYaIOIIMMHUCS  UHTEIJICKTYallbHOM |
MIPAKTUYECKON JESTeNbHOCTH; OBJaJICHUE 3HAHUSAMU U YMEHUAMU, HEOOXOJUMBIMU B IOBCEIHEBHOU
KU3HU, [O3BOJISIOIIMMUA OPHEHTUPOBATHCS B OKPYXKAIOLIEM MHUpPE, 3HAYUMBIMU JUISI COXPaHEHUS
OKpY>Karolen cpeabl U COOCTBEHHOTO 3710POBbSI.

JIMYHOCTHBIMH pe3yJIbTaTaMH OCBOCHHUS Kypca pusuku 11 kimacca SBISIOTCS:
CchopMupOBaHHOCTH IMO3HABATENBHBIX HHTEPECOB, WHTEIUIEKTYAJbHBIX W TBOPUYECKUX CHOCOOHOCTEH
o0yJaromuxcst
VY0ex1eHHOCTh B BO3MOYKHOCTH TIO3HAHHS TPUPOJABI, B HEOOXOTUMOCTH Pa3yMHOTO HCIIOJIb30BAaHUS
JOCTUKEHUN HAYKW U TEXHOJOTHH JJIsl JAIbHEUIIEero pa3BUTHS YEIOBEUECKOro OOIECTBa, YBaXKEHUE K
JesTeNsIM HAyKH U TEXHUKHU, OTHOILIIEHUE K PU3UKE KaK dIIEMEHTY O0IIeueI0BeYECKOM KyIbTyphI
CaMOCTOSATEIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHI
['oToBHOCT, K BBHIOOPY JKM3HEHHOTO TYTH B COOTBETCTBUHM C COOCTBEHHBIMH HMHTEpPECAMH U
BO3MOYKHOCTSIMH
MotuBaiusi 00pa3oBaTeIbHON AESATEIBHOCTH OOYYaIOUINXCS HA OCHOBE JIMYHOCTHO-OPHUEHTHPOBAHHOTO
o/1Xo0a
®opMupoBaHUE IEHHOCTHOTO OTHOMICHUS IPYT K JAPYTy, YUUTEIIO0, aBTOPaM OTKPBITHHA M H300pETeHHH,
pe3ynbTaTam oOy4eHHs.

MeTtanpeaMeTHbIMH pe3yJIbTATAMH OCBOCHHUSI Kypca (pusuku 11 kiacca aBIsiOTCS:

OBnazieHHe HaBbIKAMHM CaMOCTOSITEJIBHOIO IPHOOPETEHUsT HOBBIX 3HAHMM, OpraHM3aluu y4eOHOI
JesTeIbHOCTH, TOCTAHOBKHM I1I€JIel U 3a/1a4, MJIaHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKU pPe3yJbTaTOB CBOEH
NesTeNbHOCTH, TIPEABUICHHSI BOBMOKHBIX PE3yJIbTATOB CBOEH JESITEIbHOCTH

[ToHnManue paznuuuil MEXIy HMCXOAHBIMH (akTaMH ¥ THIIOT€3aMH Ui WX OOBSCHEHUS,
TEOPETUYECKUMH MOJIENIIMH W PEANTbHBIMA OOBEKTaMH, OBJIQJICHWE YHHBEPCAIHHBIMH YYCOHBIMHU
NCWCTBUSMU Ha TpUMEpax THUIOTe3 s OOBSCHEHHS HW3BECTHBIX (DAKTOB M HKCIEPUMEHTATHHOMN
MPOBEPKH BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKH TEOPETUIECKUX MOIEIIEH MPOIECCOB H SBICHUN
dopmupoBaHUE YMEHUIN BOCIPUHUMATH, MepepadaThiBaTh U MPEABIBIATE UHGOPMAIIUIO B CIOBECHOM,
o0pa3Hoil, cuMBOJIMUYECKOH (hopMax, aHATU3UPOBATh U MepepadbaThIBaTh MOJYYEHHYIO MH(OpMAIHUIO B
COOTBETCTBUM C IOCTABJICHHBIMH 33Ja4aMM, BBIIEISATh OCHOBHOE COJIEp’KaHHE NMPOYMUTAHHOTO TEKCTa,
HaXOJUTh B HEM OTBETHI Ha MOCTABJIICHHBIE BOIIPOCKHI U U3JIaraTh UX CaMOCTOSATEIHHO

[IpuobOperenune ompiTa CaMOCTOSTEIHLHOTO MOUCKA, aHAIM3a U 0TOOpa MH(MOPMAIIUU C UCIOJIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB, U HOBBIX MHPOPMAIIMOHHBIX TEXHOJIOTHH, [T PEIICHHS TO3HABATEIbHBIX 3a/1a4
PazBuTHe MOHOJOTHYECKOW W JHAJIOTHYECKOW peud, YMEHHs BBIPaKaTh CBOM MBICIH, pa3BHTHE
CTIIOCOOHOCTH BBICITYITUBATh COOCCETHNKA, CIIOCOOHOCTH MOHUMATh €0 TOYKY 3pEHHs, TPU3HABATH MPABO
JPYroro 4ejJoBeKa Ha UHOE MHEHHE

OcBoeHne MpUEMOB JIEHCTBHI B HECTAHIAPTHBIX CHUTYalUsAX, OBJaJE€HHE 3BPUCTUYECKHMMU METOJaMH
pereHust mpoodiem



®opMmupoBaHUEe yMEHUH paboTaTe B TPYNIE C BBITOJHEHUEM Ppa3IUYHBIX COLMAIBHBIX pOJIEH,
MPEJCTABIATh U OTCTAMBATh CBOU B3IVISABI M YOCKIEHUS, BECTH TUCKYCCHIO.

OO0muMH MpeIMeTHBIMHU pe3y/JIbTaTaMU OCBOCHHS Kypca ¢pu3uku 11 kiacca sBISIOTCS:
3HaHUS O MPHUPOJE BAKHEUIIMX (U3NYECKUX SBJICHUI OKPYXKAIOIIEro MUpa W TOHHUMAaHUE CMBICTA
($U3NIECKHX 3aKOHOB U 3aKOHOMEPHOCTEH, PACKPBIBAIOIIUX CBS3b N3YUYCHHBIX SBICHUN
YMeHue 10J1b30BaThCs METOJIaMH HAYYHOT'O MCCIIeI0BaHUS SIBIICHUM MPUPO/IbI, TPOBOAUTE HAOIIOACHNU,
IUIAHUPOBATh U BBINOJIHATh SKCIEPUMEHTHI, 00pabaThIBaTh pe3yabTaThl U3MEPEHUI C MOMOLIbIO TaOIMIL,
rpadukoB, (Gopmyis, OOHapyKUBaTb 3aBUCHUMOCTH MEXIy (U3MUECKUMH BEIMYMHAMH, OOBACHATDH
IIOJIyYEHHBIE PE3YJIbTAThl, OLICHUBATH IPAHULBI IOTPEILIHOCTEN PE3YJITaTOB U3MEPEHUN
YMeHue NMpUMEHATh TEOPETHUECKUE 3HAHUA MO (pU3MKe Ha MpakTHKe, pemarh (U3uYecKue 3a7addl Ha
IIPUMEHEHUE NIOJyYEHHBIX 3HAHUI
YMeHHe W HaBbIKM TNPUMEHEHUS TIIOJIYYEHHBIX 3HAHUN JUIsI OOBSCHEHHS NPUHIMIIOB JCHCTBUS
BAKHEUIINX TEXHUYECKUX YCTPOMCTB, pELICHUA IMPAKTUYECKUX 3a4ad IIOBCEJIHEBHOW JKU3HHU,
obecriedyeHne 0O€30MIaCHOCTH CBOEH JKM3HM, PALMOHAIBHOIO IPUPOAOINOJIB30BaHUS M OXpaHbl
OKPY>KaIoILEl Cpebl
®opmupoBaHue yOSKIEHHMs B 3aKOHOMEPHOM CBSI3M UM II03HABAaEMOCTH SIBJIEHUI  IPUPOBbI,
OOBEKTUBHOCTH HAyYHOT'O 3HAHMs, BBICOKOW LIEHHOCTH HAayKH M PAa3BUTHU MaTEpUATbHON M TyXOBHOM
KYJbTYpPBI JIFOIEH
Pa3BuTHe TEOpEeTUUECKOr0 MBILUIEHUS Ha OCHOBE (POPMHUpPOBAHUS YMEHHMM ycTaHaBIMBaTh (aKThI,
pa3nuyaTh NPUYMHBI U CIEACTBHUS, CTPOUTh MOJEIM U BBIIBUraThb TMIIOTE3bl, OTHICKUBATH MU
(bopMyIHpOBaTh JOKA3aTENbCTBA BBIIBUHYTBHIX THUIIOTE3, BHIBOAUTH W3 IKCIEPUMEHTAIBHBIX (DAKTOB M
TEOpPETUYECKUX MoJienell pu3nyeckre 3aKOHOMEPHOCTH
KoMMyHMKaTHBHBIE YMEHHUS [JOKJIAAbIBaThb O pE3yJbTaTax CBOEr0 HCCIIECIOBAaHUSA, y4acTBOBaTb B
JUCKYCCHUH, KPaTKO U TOYHO OTBEYaThb HA BOIPOCHI, YMEHHME MCIOJIb30BaTh CIPABOYHYIO JIUTEPATYPY U
Apyrue UCTOYHUKHU HH(OPMALMU 1J1s apIyMEHTUPOBAHHOM 3aIUThI CBOEH TOUKH 3pEHUS

YacTHBIMHU NPeAMETHBIMH Pe3yJIbTATAMM OCBOEHUS Kypca ¢pu3uku 11 kiacca sBistoTcs:
MTOHMMAaHHE U CIIOCOOHOCTb OOBSCHATD:
a) CMbICII TOHATHM: (u3MUeckoe siBIEHUE, (U3MUecKas BeJIWYMHA, MOJEIb, TUIOTE3a, MPHUHIIMIIL,
MOCTYJIaT, TEOpHUs, MPOCTPAHCTBO, BpEMs, HHEpLUalbHAas CUCTEMa OTCueTa, MaTepuajbHas TOYKa,
BELIECTBO,  B3aWMOJEWCTBHME, HJACaJbHBIH  Ta3, PE3OHAHC, DJIEKTPOMAarHUTHbIE  KoOJIeOaHMUs,
3JIEKTPOMArHUTHOE T0JI€, JIEKTPOMarHuTHas BOJIHA, aTOM, KBaHT, (DOTOH, aTOMHOE sIJIpo, Ae(hEeKT Macchl,
JHEPrus CBA3H, PAIMOAKTUBHOCTh, MOHU3HUPYIOILEE U3ITyUYEHNUE, IUIAHETA, 3B€3/1a, FAJIaKTHKa, BeeneHnHas;
0) cMbIca (PU3MYECKUX BEIMUYMH: NepeMELIeHNe, CKOPOCTh, YCKOPEHHE, Macca, CUila, JaBJIeHUE, UMITYJIbC,
pa0oTa, MOIIHOCTb, MEXaHUYECKasi SHEPIHs,, MOMEHT CHJIbI, IEPUOJI, YACTOTa, aMIUIUTyAa KoyeOaHUH,
JUIMHA BOJIHBI, BHYTPEHHSSI SHEPrus, CpeaHss KUHETUYECKash SHEprusl 4acTUIl BELECTBa, aOCOJIIOTHAs
TEMIIEpaTypa, KOJIMYECTBO TEIUIOTHI, YJeNIbHAas TEIUIOEMKOCTb, YZeNbHas TEIUloTa HapooOpa3oBaHMs,
yAenbHas TEIUIoTa IUJIaBJICHUS, YAENbHas TEIJIOTa CropaHMs, AJIEMEHTApHBIN AJIEKTpUYECKU 3aps,
HalpsDKEHHOCTh  3JIEKTPUYECKOTO  TOJS, Pa3HOCTh  MOTEHIHUAIOB, 3JIEKTPOEMKOCTb, JHEPIUs
ANEKTPUYECKOTO IIOJIsA, CHUJIa JJIEKTPUYECKOTO TOKA, AJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUYECKOE
CONIPOTUBIIEHUE, JJIEKTPOJABIIKYIAs] CHJIA, MAarHUTHBIM TOTOK, WHIYKIUS MarHUTHOIO  IOJIA,
MHAYKTUBHOCTB, SHEPTHsI MAarHUTHOT'O TI0JIs, IOKA3aTelb IPEIOMIIEHHS, ONTHYECKas CUila JINH3BI,
B) CMBICT (PM3UYECKUX 3aKOHOB, MPUHLMUIIOB U MOCTYJIATOB ((OPMYIMPOBKA, IPAHUIBI TIPUMEHUMOCTH):
3aKOHBI JUHAMHKU HbIOTOHA, MPUHLMIIBI CYNEPHO3UIMH U OTHOCUTENBbHOCTH, 3aKOH [lackais, 3akoH
Apxumena, 3akoH ['yka, 3aKOH BCEMHUPHOIO TATOTEHHUS, 3aKOHBI COXPAaHEHUS SHEPrHH, UMITyJIbca U
ANEKTPUYECKOT0 3apsifia, OCHOBHOE YpaBHEHHE KHHETHYECKOW TEOpUM Tra3oB, YpaBHEHHE COCTOSHHUSA
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UeaIbHOIO ra3a, 3aKOHbl TEPMOAMHAMUKH, 3akoH Kynona, 3akoH Oma Juid NOJIHOM LENH, 3aKOH
Jxoyns-JIeHnia, 3aKOH SJIEKTPOMAarHUTHOW WHAYKIIMHM, 3aKOHBI OTPAXEHUS U TPEIOMIICHHUS CBETa,
MOCTYJIaThl CHEUUATBHONH TEOPUHM OTHOCHTEIBHOCTH, 3aKOH CBS3M MAacChl M DHEPruH, 3aKOHBI
¢doroaddexra, moctynarel bopa, 3aK0H paJOaKTUBHOTO PACHaia;
YMEHHE OIUCBHIBaTh M OOBACHATH pE3yNbTaThl HAOMIONEHUH M OKCIEPUMEHTOB: HE3aBHCUMOCTH
YCKOpeHHUsl CBOOOIHOTO MAaJCHUs OT Macchl NAJAIOIIEro Teja; HarpeBaHue ra3a IpHu ero ObICTPOM CXKATUU
U OXJIaXJIeHHUE MpH ObICTPOM pacCIIMPEHNH; OBBIILIEHUE JAaBIECHUS T'a3a [IPU €ro HarpeBaHUU B 3aKPHITOM
cocyJie; OpOyHOBCKOE JBM)KEHUE; IEKTPU3aLMs Tel IPU UX KOHTAKTE; B3aUMOAECHCTBUE IIPOBOJHUKOB C
TOKOM; JI€fiCTBM€ MAarHMTHOI'O II0JI1 HA MPOBOJHUK C TOKOM; 3aBHCUMOCTb COIPOTHUBIIEHUS
MOJIYIIPOBOTHUKOB OT TEMIeEpaTypbl M OCBELICHHs; 3JICKTPOMArHUTHAas WHIYKLUS; PAacHpOCTpaHEHUE
3JIEKTPOMArHUTHBIX BOJIH; JHCIepcus, HHTeppepeHnrs u Audpaxius cBeTa; U3Iy4eHUE U MOTJIOIMICHUE
CBETa aTOMaMH, JIMHEHuYaThle CrIeKTPhl; PoT03(h(HeKT; paguoaKTUBHOCTS;
YMEHHUE MPUBOIUTH MPHUMEPHI OMBITOB, MILTIOCTPHPYIOIINX, YTO: HAOMIOACHUS M SKCIEPUMEHT CIIy>KaT
OCHOBOM /17151 BBIJBMIKEHMSI TUIIOTE3 M IIOCTPOEHUS HAYYHBIX TEOPUH; SIKCIIEPUMEHT I103BOJISIET IIPOBEPUTH
UCTHMHHOCTb TEOPETHUYECKUX BBIBOJIOB; (hu3nyeckas Teopus JaeT BO3MOXHOCTb OOBSCHATH SIBICHUS
IPUPOJIBI U Hay4yHble (PAKThI; GU3NUECKast TEOPHsI O3BOJISIET MTPEJICKA3bIBATD €1e HEU3BECTHBIE SIBJICHUS
U UX OCOOCHHOCTH; NMPH OOBSICHEHUH MPUPOJHBIX SBICHUHN UCHOIB3YIOTCS (PU3MUECKUE MOJICNN; OAUH U
TOT JX€ TPUPOJHBIA OOBEKT WM SBJICHHWE MOXHO HCCIEIOBAaTh HAa OCHOBE HCIIOJB30BAHHS Pa3HBIX
MoOJIeIIei; 3aKOHBI PU3UKHN U (PU3NIECKHE TEOPUU UMEIOT CBOU OTIPEIIICHHBIE TPAHULIBI TPUMEHUMOCTH;
BJIaJICHHE DKCIEPUMEHTAIBHBIMA METOJIAMH HCCIIEIOBAHMUS ISl ONPEACICHUS CKOPOCTH, YCKOPEHHS
CBOOOJHOTO TMAJEHUS; MacChl TeJa, IUJIOTHOCTH BEIIECTBA, CHIIBI, pabOThI, MOIIHOCTH, JHEPTHUH,
KO3(QQULIMEHTa TPEHUsI CKOJBXKEHHUS, BIAXHOCTH BO3/yXa, YJCIbHOW TEIUIOEMKOCTH BEIIECTBa,
yICJIBbHOM TEIUIOTHl IUIABJIECHUS JIbJla, 3JEKTpuueckoro comnpotusieHus, IC u BHYTpEeHHEro
COIIPOTHBIICHUS] HICTOYHHUKA TOKA, IIOKA3aTesl IPEIOMIICHHS BELECTBA, ONTUYECKOM CHUJIBI JIMH3bI, JUTUHBI
CBETOBOM BOJIHBI; IPEJCTABICHUE PE3yJIbTATOB U3MEPEHHI C yUETOM UX MOTPELIHOCTEH;
[IOHMMaHHE CMBICIIa OCHOBHBIX (PU3MUYECKMX 3aKOHOB M YMEHHME NPHUMEHSTh UX Ha IPAKTUKE: 3aKOHbI
nuHaMuKd HpIOTOHA, 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOHBI [lackans u Apxumesna, 3aKOH COXPaHEHHS
UMITYJIbCa, 3aKOH COXPaHEHHs DHEPTUH, 3aKOH COXPAHEHHUs SJIEKTPHUUECKOro 3apsna, 3akoH Oma yis
ydacTka uenu, 3akoH Oma s moiiHOM 1enu, 3akoH Jlxoyns-Jlenna, 3akon ®Dapanes, 3aKOHBI
TEPMOJMHAMUKH, 3aKoH KynoHa u apyrux 3akoHoB kiaccuuecko ¢pusuku u CTO;
MOHMMAaHHEe MPUHLUIOB JEHCTBUS MAlllMH, MIPUOOPOB M TEXHUYECKUX YCTPOMCTB, C KOTOPBIMU KaX bl
YeJIOBEK MOCTOSIHHO BCTPEYAeTCsl B MMOBCETHEBHOM JKU3HU, U CIIOCOOOB obecredeHus: 0€30MacHOCTH MpU
UX UCMOJIb30BaHUM;
OBJIaJICHUE pa3HOOOpa3HBIMU CIOCOOAMHU BBIMOJIHEHUS pacueToB JJIsi HAaXOXKICHUS HEM3BECTHOM
BEJIMYMHBI B COOTBETCTBUU C YCIOBUSMH ITOCTABJICHHON 3a/laui HA OCHOBAHWUHU HCIIOJIb30BAHMSI 3aKOHOB
¢bu3uky;
YMEHHE HCIOJIh30BATh MOJyYEeHHBIC HABBIKH B IMIOBCEIHEBHOW JKMU3HU (OBIT, SKOJIOTHS, OXpaHa 37J0POBb,
OXpaHa OKpYXarollei cpesibl, TEXHUKa 0€3011aCHOCTHU U JIp.).

IIpeamMeTHbIE pe3yabTaThI:

Y4eHHK HAyYUTCH:

1. Cobmogare mnpaBwia O0€30MaCHOCTH W OXpaHbl Tpyxa IMpu pabore ¢ J1aOOPaTOPHBIM
o0opynoBaHueM
2.  TloHMMAaTh CMBICIT OCHOBHBIX ()M3NYECKUX TEPMHUHOB, U3ydaeMbIX B Kypce ¢u3uku 11 kmacca

3. Pacmo3naBaTh mMpo0OIeMbl, KOTOPBIE MOKHO PEIINATH IPHU MOMOIIH (PU3NIECKUX METOJIOB



4.  AHanu3upoBaTh OTAEJbHBIC ITAlbl IPOBEACHUS UCCIECAOBAHUI U UHTEPIIPETUPOBATH PE3YIbTATHI
HaOIIOAEHUN U OIBITOB
5. CTaBHUTb ONBITHI 110 UCCIIEAOBAHHUIO (PU3UYECKHUX TNl U (PU3UYECKUX SBICHUIN 0€3 MCIOIb30BAHUS
OpsSAMBIX U3MEpeHu, GopMyaupoBaTh MpobieMy/3agady/enab 3KCIepUMEHTa, COOMpaTh YCTAaHOBKY H3
IPEI0KEHHOT0 000PYAOBaHUS, TPOBOIUTH ONBITH M (POPMYIINPOBATH BHIBOJIBI
6.  IloHuMath poJib SKCIIEPUMEHTA B MIOJYYECHUH HAYy4HOH HH(pOopMaluu
7. IlpoBoauTh npsMble U3MEPEHUs (PU3NYECKUX BEJIMYUH: BPEMEHU, PACCTOSIHUSI, MAcChl, CUJIbI TOKA,
JIEKTPUUECKOTO HAIPSKEHMs], I0Ka3aTellsl IPEJOMIICHUS BELIECTBA, AJIMHbI CBETOBOM BOJIHBI, ONITHYECKON
Clibl U (POKYCHOTO PACCTOSHUS JIMH3bI, NP 3TOM BBIOMpPATh ONTUMAJIBHBIA CIIOCOO H3MEpEHMs,
MCII0JIb30BaTh IIPUEMBI JUIsl OLIEHKU U pacyeTa MOrpeliHOCTEN N3MEpEHUI
8.  IlpoBoauTh wucciemoBaHHs (PU3MUECKUX BEIMYMH (B TOM YHUCIE C TIOMOIIBIO BUPTYalbHOU
¢u3uueckoil nmabopaTopuM) C MCIOJB30BAHUSAMU MPSIMBIX H3MEPEHUH, MpH 3TOM KOHCTPYHPOBATb,
(GuKCUpOBaTh Pe3yabTATHI MOJIYYCHHON 3aBUCUMOCTH (PM3MYECKUX BEITUMYMH B BUAC TAOIUI] U TrpadUKOB,
JieN1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS
9. IIpoBoaMTH KOCBEHHbIE H3MEPEHUs (U3NYECKUX BEJIMYMH: IPU BBINOJHEHUM W3MEPEHUN
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY (B TOM 4YHCIE€ M BHUPTYAJIbHYIO), CIEAys HpPEIIOKEHHON
UHCTPYKLIUHU, BBIYUCIATH 3HAUYEHUS BEJIMYUHBI M AHAJIM3UPOBATh IOJIYYEHHBIE PE3YJbTaThl C Y4ETOM
3alaHHOM TOYHOCTH
10. AHanu3HupoBaTh CHUTYalMU MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa, y3HABATh B HUX MPOSBICHHUE
U3YYEHHBIX (PU3NYECKUX SBICHUH WM 3aKOHOMEPHOCTEH M MMPUMEHSITh UMEIOIINECS ISl UX OOBSCHEHUS
11. TloHMMaTh TPUHIMIIBI ACHCTBHUS MAILIMH, MPHOOPOB M TEXHUYECKHX YCTPOMCTB, YCIOBHSA HX
0€30I1aCHOT'0 MCII0JIb30BaHUs B IOBCEAHEBHOM KU3HU
12. Hcnonb3oBaTh NpH BHINOJIHEHUH y4eOHBIX 33[a4 HayYHO-MOMYJIIPHYIO JIUTEpPATypy, CIIPaBOYHbIE
MaTepHaisl, pecypcbl IHTepHeTa
13. Pacno3HaBaTh MeXaHHMYECKHE, HJIEKTPUUYECKHE, MArHUTHBIC, 3JIEKTPOMArHUTHBIE SBICHUS U
OOBSICHATH HA OCHOBE UMEIOIIMXCS 3HAHUN OCHOBHBIE CBOWCTBA MJIM YCJIOBHSI TPOTEKAHUS 3TUX SBJICHUMN
14. OnwucsiBaTh U3y4eHHBIE CBOMCTBA TEN U ABJICHUS, UCHOJB3YS (PU3UUECKHUE BEIUYUHBI, U3ydaeMble
B Kypce ¢usuku 11 knacca
15. Amnanu3upoBaTh CBOWCTBA Tel, SIBIEHUS U MPOLIECCHI, UCIIONIb3Yys (PU3NUECKHE 3aKOHbI, U3y4aeMble
B Kypce ¢usuku 11 knacca
16. Pa3nuuaTe OCHOBHBIE IPU3HAKH U3YUYEHHBIX (pHU3MUECKUX MOeneil
17. Pemarp 3agaum, uUcnonb3ys (U3NYECKUE 3aKOHbI, M3yuyeHHbIE B Kypce ¢u3uku 11 kiacca, u
(dopMyIbl, CBs3bIBaOLINE (U3NUECKHUE BEIMYMHBI, M3y4eHHble B Kypce ¢u3uku 11 kiacca, Ha OCHOBE
aHalM3a yCJOBHS 3a/lauM 3alKChIBaTh KPAaTKOE YCIOBHE, BBIACNATh (DU3MUYECKHE BEIMYMHBI, 3aKOHBI,
ABJIeHUs, (OPMyJbl, HEOOXOAMMBIE JI pElIeHHs, IMPOBOJUTH pPACUYEThl U OLEHMBAaTh PEaTbHOCTh
MOJIyYEHHBIX PE3yIbTaTOB
Yuenuk nonyuum ¢ozmosrrcnocme nayuumoca:
Ocosnasamb YeHHOCMb HAYYHBIX UCCAE008AHUU, pPONb (QU3UKU 6 paculupeHuu npeocmagieHu 0o
OKpYyJfcaroujem mupe u ee 6K1a0 8 YayuuleHue Kaiecmea HCusHu
Hcnonvzoeams npuemvl nocmpoenusi usuueckux mooeneil, HOUcka u QopmyauposKu 00Ka3ameibCmes
BbIOBUHYMbBIX SUNOME3 U MEeOPEeMUIecKUx 6160008 Ha OCHOBE IMNUPUYECKU YCIAHOBNIEHHbIX (AKMos
Cpasrusamvs moOYHOCMb UBMEPEHUs (QU3UYECKUX GelUdUH NO GelUdUHe UX OMHOCUMENbHOU U
abconomuol nocpeuwHocmell npu NPO8eOeHUU NPAMbIX U3MePEHULL
Camocmosimenvno npoeooums KOCGEHHble USMEPEHUs U UCCIe008aAHUs (DUBUYECKUX GENUUUH C
UCNONb30BAHUEM PAZIUYHBIX CHOCOD08 USMEPEHUS (PUIULECKUX 8ENUYUH, 8bIOUPAMb CPEOCMBA USMEPEHUSL
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C yuemom HeoOXOOUMOU MOYHOCMU U3MepeHull, 0O0CHOB8bIBAMb 6blOOp CNnocoba u3MepeHus
COOMBEMCMBEHHO  NOCMAGIEHHOU — 3a0ade, NPOBOOUMb  OYEHKY  OOCMOBEPHOCMU  NOJYYEHHLIX
pe3ynvmamos

Bocnpunumamse ungopmayuro gusuyeckoeo cooepicanuss 8 HAy4HO-NONYAAPHOU Jumepamype u cpeocma
maccosoli ungopmayuu, 6 cemu Hnmepnem, Kpumuyecku oyeHusamv NOIYYEHHYIO U UHGDOpMayuro,
aHanuzupyst ee cooepaircanue u Oanuvle 00 UCMOYHUKe UHGOpMayuu

Coz0asams cobOCmeeHHble NUCbMEHHbIE U YCMHblE CO0OUWeHUS O PUULECKUX SGNEHUAX U NPOYeccax Ha
OCHOB€ HECKONbKUX UCTOYHUKO8 UHPOPpMAYUU, CONPOBOICOAMDb BbICIYNICHUS NPEe3eHMAYUAMU
Hcnonvzo6amv  3HAHUA O MEXAHUYECKUX SBICHUSAX 6 NOBCEOHEGHOU JiCU3HU O/l  0becnedeHus
bezonacnocmu npu oopawjenuu ¢ npudopamMu U MexXHUYecKUMU YCMmpoucmeamuy, O/ COXPAHEHUs
300p06bs U COONOOEHUS HOPM IKONOSUHECKO20 MNOBEOeHUs, NPUBOOUMb NPUMEPbl NPAKMUYECKO20
UCNONb308AHUSA PUBUYECKUX ZHAHUU O MEXAHUUECKUX, DNIeKMPULECKUX, MACHUMHBIX, dIeKMPOMASHUMHBIX,
MEeNI0BbIX AGNEHUAX U PUIUUECKUX 3AKOHAX, NPUMePbl UCNONIb308AHUA 80300HOBIAEMbIX UCTOYHUKOS
9HepaUl, IKOJIO2UYECKUX NOCIeOCMBULL UCCIe008AHUSL KOCMUYECKO20 NPOCMPAHCMEA

Oyenusamv  epanHuybl NPUMEHUMOCMU  DUUYECKUX 3AKOHO8, NOHUMAMb 6CeoOwull  Xxapakmep
@DYHOAMEHMATILHBIX 3AKOHO8 U 02PAHUYEHHOCMb UCHONIb3068AHUSL YACTHBIX 3AKOHO8

Haxooums ¢pusuueckue moodenu, coomeemcmeyrowue KOHKPEMHbIM 3A0aA4am, paspeuanms npooiemHble
cumyayuy Ha OCHO8e UMEIWUXCS 3HAHULL N0 MeXAHUKe C UCNOIb308AHUEM MAMEMAMUYecKko20 annapama
U npU NOMOWU OYEHOYHO20 Memooda

4, OneHka 10CTHXKEeHHUS IJIAHUPYEMBIX PE3yJ/IbTAaTOB 0CBOCHMSA y‘leﬁHOﬁ NmporpaMmmbl

IIpuMepHBbIe HOPMBI OLICHKH 3HAHMN M YMEHHMH yyaluxcs 1mo gusuke
IIpu oneHKe OTBETOB ydalIUuXCsl yYUTBIBAIOTCS CIELYIOIINAE 3HAHUSA:

0 pusIecKuX SABJICHUAX:

®  [IPU3HAKHU SBJICHUS, [10 KOTOPHIM OHO OOHAPYKUBAETCS;

®  yCIIOBUS, IPU KOTOPBIX MPOTEKAET SABJICHMUE;

®  CBA3b JIAHHOTO SBJICHUU C JPYTUMU;

e 00BsICHEHHE SIBIIEHUS HA OCHOBE HAyYHOU TEOpUU;

e IpPHUMEpPHI yUeTa U UCIOJIB30BAHMS €TI0 Ha IPAKTHKE;

0 pU3HYECKHUX ONbITAX!

®  I[ICINIb, CXEMA, YCIIOBHUS, IIPU KOTOPBIX OCYLIECTBIIAICS OIBIT, XOI U PE3YIbTAThI OIbITA;
0 GU3MYECKUX MOHATHAX, B TOM YUCJIE U 0 (PU3HYECKHUX BEJIUYNHAX!

®  SBJICHUS WU CBOICTBA, KOTOPbIE XapaKTEPU3YIOTCS TaHHBIM MOHATHEM (BETUUYNHON);
e  ompefelieHue NOHATUS (BEIMYUHBI);

e  (bopmymbl, CBA3BIBAIOLIUE TAHHYIO BEIMYUHY C IPYTUMU;

®  CIUHUIIBI PU3NYECKON BEIINUMHBI,

e  CcrocoObl U3MEPEHUs BETMUHHBI,

0 3aKOHAX:

e (opMmynupoBKa U MaTeMaTH4ECKOE BhIpAXKEHUE 3aKOHA,

®  OIIBITHI, MOATBEPKIAAOLINE €TI0 CIPABEINBOCTD;

e [IpUMEPHI YUE€Ta U IPUMEHEHNUS Ha NPAKTUKE;

®  yCJIOBUS IPUMEHHUMOCTH ([UIsl CTApILIUX KJIACCOB);

0 GU3HYECKUX TEOPHUHAX:

®  ONBITHOE 0OOCHOBaHHUE TEOPUU;
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®  OCHOBHBIE IIOHATHUS, TIOJIOKEHHUSI, 3aKOHBI, IPUHIUIIBL;
®  OCHOBHBIE CIIEJICTBUS;

® [IPaKTUYECKHE IPUMEHECHMUS;

® TI'paHMLBI IPUMEHUMOCTH (11 CTAPIINX KJIACCOB);

0 npudopax, MexaHu3Max, MAIIHHAX!

® Ha3HAUYCHUE; IPUHLIMUN JEHCTBUS U CXEMA YCTPOUCTBA;

® [pUMEHEHHE U MPaBHJIA MMOJIb30BAHUS IPUOOPOM.

Puznyeckne N3MepeHUsI.

e OmnpenesneHue LEHbI JeNIEHUS U IIpeesia U3MepeHus npuodopa.

e OmnpenensaTs aOCONOTHYIO NOTPEHIHOCTh U3MEPEHUS IIPUOOpA.

e  OrOuparh HYXHbIN IPUOOP U MPABUIBHO BKJIIOYATh €I0 B YCTAHOBKY.

e CHumarp moka3zaHus npuOopa M 3alHCHIBaTh MX C y4ETOM aOCOIIOTHOMN IIOIPEIIHOCTH
u3MepeHus. OnpenensTb OTHOCUTENbHYIO OTPEIIHOCTh U3MEPEHUH.

Crnenyer yduThIBaTh, YTO B KOHKPETHBIX CIIydasiX HE BCE€ TPeOOBaHUS MOTYT OBITh MPEABSBICHBI
ydaluMcsl, HallpuMep 3HAHWE TPaHMl] IPUMEHMMOCTH 3aKOHOB M TEOpPHUH, TaK Kak 3TH I'PaHUIIbl HE
BCEI/Ia PAaCCMaTpHUBAIOTCA B Kypce (PU3UKH CpeJHEN MIKOJIBI.

OueHnke MoaIeKAT yMECHUS

® [IPUMEHSATH MOHATHS, 3aKOHBl U TEOPUM JUIsl OOBSCHEHUS SIBICHUN NPUPOJbI, TEXHUKU; OLIEHUBATH
BIIMSIHUE TEXHOJOTMYECKUX IIPOLECCOB Ha HKOJIOTHIO OKPYXKAIOLIEH Cpelbl, 310POBbE UEIOBEKA U IPYTUX
OpPraHHU3MOB;

®  CaMOCTOSITENIFHO PaboTaTh C Y4eOHMKOM, HAyYHO-TIOMYIAPHON JInTeparypoit, nadopmarmeir B CMU
u UuTtepHere;

e  pelarh 337a4¥ Ha OCHOBE U3BECTHBIX 3aKOHOB U (HhOpMYII;

®  [0Jb30BaThCs CHPABOYHBIMH TAOIMIIAMU (U3UUECKUX BEIHYUH.

IIpu onenke J1aGopaTOpHBIX padoT YYMTHIBAKOTCS YMEHHUS !

® I[IJIAaHMPOBATh IIPOBEICHUE OIBITA;

e coOuparh yCTAHOBKY IO CXEME;

®  [I0JIb30BaThCsl U3MEPUTEIBHBIMU PUOOpaMU;

® TPOBOAWUTH HAOIIONEHMs, CHUMAaTh MOKa3aHUS M3MEPHUTEIbHBIX MPUOOPOB, COCTABIATH TaOIHIIBI
3aBHCHMOCTH BEJIMYUH U CTPOUTH IpauKy;

®  OLICHMBATh U BBIYUCIIATH OTPEIIHOCTH U3MEPEHUN;

®  COCTaBIISITh KpPAaTKUM OTYET U JeNaTh BHIBOJIBI 10 MPOJIETAaHHOM padoTe.

Crnenyer oOpamarb BHUMaHHE Ha OBJaJeHHE  y4allUMHCS HNPaBUIbHBIM  YIIOTpEOJICHUEM,
IPOU3HOLICHUEM M TPABOMUCAHMEM (PU3MYECKUX TEPMHUHOB, Ha pPA3BUTHE YMEHMH CBS3HO M3JIararb
U3y4aeMblil MaTepual.

OneHka 0TBETOB y4alIuXcst

Ouenka 5 cTaBUTCS B TOM CIly4yae, €CJIM Y4allUilcs MMOKa3bIBa€T BEPHOE IOHMMaHUE (U3NYECKOU
CYIIIHOCTH PACCMaTpPUBAEMBIX SBJICHUM U 3aKOHOMEPHOCTEW, 3aKOHOB M TEOpHM, JaeT TOYHOE
OlpesiefieHNe M HCTOJKOBAaHHWE OCHOBHBIX TMOHSATHM M 3aKOHOB, TEOpUH, a TaKkkKe MpaBUIbHOE
onpeneneHre (HU3MUECKUX BEJIWYMH, MX €IUHUI] U CIOCOO0B M3MEpEHUs; MPaBUIBHO BBIMNOIHSIET
YEepPTEk,H, CXEeMbl U Tpa(UKH; CTPOUT OTBET MO COOCTBEHHOMY ILJIaHY, CONPOBOXAAET paccka3 HOBBHIMU
IIpUMEpPaMH, YMEET NPUMEHATh 3HAHUS B HOBOM CHUTyallMM IIPU BBIIOJIHEHUHU NPAKTUYECKUX 3aJaHUM;
MOXET yCTAaHABIUBATh CBS3b MEXKIY M3y4aeMbIM U paHee W3yUYEeHHBIM MaTepualoM MO Kypcy (pu3uku, a

TAaKXKE C MAaTCPpHUAJIOM, YCBOCHHBIM IIPpHU U3YUYCHUU APYTrUX NPCIAMETOB.
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Ouenka 4 cTaBUTCS B TOM Cllydae, €CIM OTBET YYEHMKA YJOBJIECTBOPSET OCHOBHBIM TPEOOBaHUAM K
OTBETY Ha OLEHKY 5, HO 0€3 MCIOJIb30BaHUS COOCTBEHHOIO IUIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUS
3HaHUI B HOBOW cUTyallnH, 0€3 MCIIOIb30BAHUS CBS3EW C paHee M3YyYCHHBIM MaTepUaioM, YCBOCHHBIM
IpU HM3YYEHUH JPYrUX MPEIMETOB; €CIU YYaIlMHCS JOMyCTWJI OAHY OIIMOKY WM He Oosee IBYX
HEJI0YETOB M MOYKET UCTIPABUTH UX CAMOCTOATEIBHO MITH C HEOOJBIION MOMOIIBIO YUUTEIIS.
Ouenka 3 cTaBUTCS B TOM ciydae, €CJIM y4allMHCS NPAaBUIIBHO MOHMMAET (PU3MUECKYIO CYIHOCTb
paccMaTpuBaeMbIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTAEIbHbIE MPOOEIIbl B YCBOCHUU
BOIPOCOB Kypca (pU3MKH; HEe NPENATCTBYET JalbHENIIEMYy YCBOGHHUIO IPOrPaMMHOI0 MaTepuasia, yMeeT
IPUMEHSATh NOJIY4YEHHbIE 3HAHUS MPU PELICHUH MPOCTHIX 3a/lad ¢ MCII0JIb30BAHUEM I'OTOBBIX (HOpMYIl, HO
3aTPyAHSACTCS MPH PELICHUH 33734, TPeOyommX HpeoOpa3oBaHUs HEKOTOPHIX (OPMYH; JOMYCTUI HE
Oostee o1HOM Tpy0OH M OIHON HEerpyOoii OmMOKH, HE OoJiee ABYX-TPEX HErpyObIX HET0UETOB.
Ouenka 2 CTaBUTCS B TOM CIydae, €CIM YYallHiics He OBJIaJe] OCHOBHBIMHU 3HAHUSIMH B COOTBETCTBHH C
TpeOOBAHUSAMH U JOMYCTHII OOJIbIIE OIMOOK M HEAOUETOB, YeM HEOOXOAMMO IS OIICHKH 3.
Ouenka I cTaBUTCS B TOM Cllyyae, €CIM YYEHHK HE MOXKET OTBETUTh HU HAa OIUH M3 MOCTaBJICHHBIX
BOIIPOCOB.
OueHka NUCbMEHHBIX KOHTPOJIbHBIX PadoT
Ouenka 5 ctaBuTcs 3a paboTy, BHIIIOJHEHHYIO ITOJIHOCTBIO 0€3 OIIMOOK U HEJOYETOB.
QOuenka 4 craBuTCs 32 padOTY, BBHIIIOJIHEHHYIO MTOJIHOCTBIO, HO MPU HAJIMYUU HE 00Jiee OHOM OIIMOKHU U
OIHOTO HeoueTa, He 0oJiee TPEeX HEeAOUETOB.
Ouenka 3 craBuTCs 32 paboTy, BBIOJHEHHYIO Ha 2/3 Bcell pabOThI MPaBUIBLHO WIIU MPH AOMYIICHUN HE
Oosiee omgHOHM TpyOOil ommOKku, He Oojiee Tpex HErpyoObIX OIMOOK, OJHOW HETrpyOoil OmMOKH W Tpex
HEJI0YETOB, IIPU HATUYMH YEThIPEX-TISITH HEI0YETOB.
Ouenka 2 crtaBuTcs 3a paboTy, B KOTOPOH YMCIIO OMMOOK M HEJOUYETOB MPEBBICUIIO HOPMY Ul OLEHKH 3
WJIN IPaBUIBHO BBIIOJIHEHO MeHee 2/3 paboThl.
Ouenka 1 craButcs 3a paOOTy, HEBBIIOJIHEHHYIO COBCEM MWJIM BBIIOJIHEHHYIO C TpyObIMM OLIMOKaMH B
3aJJaHUsAX.
Ouenka 1a60paTopHbIX padoT
Ouenka 5 CTaBUTCSI B TOM CJIy4ae, €CJIM yJaluiics BBIMOIHUI padoTy B MTOJHOM 00beMe ¢ COONMI0IEHUEM
HEOOXOIMMOM MOCTIEIOBATEILHOCTH MTPOBEIEHHS ONIBITOB U M3MEPEHUI; CAMOCTOSITETIHFHO U PAIMOHAIBHO
MOHTUpPYET HeoOXoauMoe OOOpYIOBaHWE, BCE ONBITHl MPOBOJUT B YCIOBUAX U PEKUMAX,
o0ecrneynBaoNMX TMOJNyYeHHE NMPaBWIBHBIX PE3YJIbTaTOB U BBIBOJOB; COOJIONAET TpeOOBaHMS MpaBUII
0e30macHOro TpyAa; B OTYETE€ MPABMIIBHO M AKKYPAaTHO BBIMOJHSET BCE 3alUCH, TAOMUIIbI, PUCYHKH,
4epTexH, rpaduKu, BBIYUCICHNUS, IPABIUIIBHO BBIMOJIHAET aHAIN3 MOTPEIIHOCTEH.
Ouenka 4 cTaBUTCs B TOM CIIy4ae, €ClIM yJalluiics BHIIOIHUI paboTy B COOTBETCTBUHU C TPEOOBaAHUSIMHU K
OLIEHKE 5, HO JIOMYCTHJI JIBa-TpU HeloueTa, He Oosiee 01HOI Herpy0oil OIMOKHM U OTHOTO HEAO0YETA.
Ouenka 3 CTaBUTCS B TOM Cllyyae, €CJIM y4alluiics BBINOJHWI paboTy HE MOJIHOCTHIO, HO 00BEM
BBITTOJIHEHHON YaCTH TaKOB, YTO TO3BOJISAET IOJYYUTh MPABUIIBHBIC PE3YJIbTAThl U BBIBOJBI, €CIIH B XOJE
MIPOBENIEHUS ONBITA U U3MEPEHUH OBLIH JIOMYIICHBI OIIHOKH.
Ouenka 2 CcTaBUTCA B TOM Ciydae, €CIM YYallUiics BBINOJHWI PAabOTy HE MOJIHOCTBIO M 00BEM
BBIMOJIHEHHON pa0oThl HE TO3BOJISIET CeNaTh MpPaBUIbHBIE BBIBOJBI, BBIYMCICHUS; HAOIIONEHUS
MIPOBOAMIIUCH HENPABUIIBHO.
Ouenka 1 cTaBUTCS B TOM cily4ae, €CJIM yJaluiics COBCeM He BBITIOIHUI paloTy.
Bo Bcex cimydasx OlleHKa CHUXKAETCS, €CIU yJalmuiicss He coOmroman TpeOoBaHUi MpaBuil O€301acHOTo
Tpyzaa.
Ilepeyennb ommdOK
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I'pyOsbie ommobKu

1. Hesnanuwe omnpenencHHi OCHOBHBIX IOHSITHUH, 3aKOHOB, NPaBWII, IOJOXEHUH Teopuu, (Gopmy,
OOIIENPUHATBHIX CHMBOJIOB, 0003HAYEHUS (PU3NUECKUX BEITHUNH, CAUHUILY U3MEPEHHUSL.

2. HeymeHue BBIIENATH B OTBETE TJIABHOE.

3. Heymenue mnpuMeHATh 3HAHWSA JUISI PEHICHUS 3a4ad M OOBACHEHHS (PU3UYECKUX SIBICHUMH;
HENpPaBUWIBHO C(POPMYIMPOBAHHBIE BONPOCHI, 3aJaHUS WM HEBEpHbIE OOBSICHEHHUS XOJa MX pELICHu,
HEe3HaHHe NPUEMOB PELICHHUS 3314, AaHAJOIMYHBIX paHee PEeIIEHHBIM B KJlacce; OINOKY, TOKa3bIBAIOLIIE
HEIPABWJIBHOE [IOHUMAaHKE YCIIOBUS 3aa4d WM HEIIPABWIBHOE MCTOJIKOBAHUE PEILICHUS.

4. Heymenue uuTarh U CTPOUTH 'paMKU U IPUHIUIHUATIBHBIE CXEMBI.

5. Heymenue moarotoButh K paboTe yCTAaHOBKY WM JIaOOpaTOpHOE O0OpYIOBAaHHE, MPOBECTU OIIBIT,
HEOOXOIMMBIE PacCueThl HIIU HCIIOIb30BATh MOJyYCHHBIE TAHHBIE JISI BHIBO/IOB.

6. HeOpexxHOE OTHOIIEHHUE K JIA0OPATOPHOMY 000PYIOBAHUIO U U3MEPHUTEIBLHBIM MTPHOOpaM.

7. Heymenue ornpenenuTh MOKa3aHUs U3MEPUTEIBHOTO MPHOOpa.

8. Hapymenue TpeGoBaHuil npaBui1 6€30IaCHOTO TPYAA IPU BBINOJIHEHUH YKCIIEPUMEHTA.

HerpyOsie ommbku

1. Herounoctu ¢opmMynupoBOK, ONpeAeNeHUil, 3aKOHOB, TEOPHi, BBI3BAHHBIX HEMOJHOTOM OTBETa
OCHOBHBIX TIPH3HAKOB ormpeaenseMoro MNoHATUs. OmuOKM, BBI3BAaHHBIE HECOOIIOJCHUEM YCIOBUM
MIPOBE/ICHUSI OTIBITA WM U3MEPEHUI.

2. OmuOKY B yCTIOBHBIX 0003HAYCHHSIX HA MPUHIIUITHAIBHBIX CXeMaX, HETOYHOCTH YePTEIKEH, rpaduKoB,
CXEM.

3. Ilpomyck WiaM HETOYHOE HAMMCAHUE HAUMEHOBAHUH eTUHUI] PU3NUECKUX BEITHYMH.

4. HepainmoHalbHBII BEIOOP X0Aa PEIICHUS.

Henouets!

1. HepaumonanpHble 3amucd TPU  BBIUMCICHUSX, HEPAalMOHAIbHBIE TMPUEMBbl  BBIYUCIICHUH,
npeoOpa3oBaHuil U pelIeHUs 3a/1au.

2. Apudmerndeckue OMMOKM B BBIYMCICHHSX, €CIIM ITH OIMMOKKA TPyOO HE HCKaXAIOT PEabHOCTH
MOJIYYeHHOTO pe3yabTara.

3. OtzaenbHBIE MOTPEITHOCTH B (POPMYIHPOBKE BOIIPOCA MIT OTBETA.

4. HeOpexxHOe BBITIOJHEHHUE 3aITUCE, YepTexKel, cxem, rpaduKoB.

5. Opdorpaduyeckue u MyHKTyallMOHHBIE OIITUOKH.

OueHka TecToB

Otmertka 5: 100-80% BBINMOTHEHHBIX TPaBUIIBLHO 3aJaHUI

OtmMmertka 4: 80-60% BBINOJTHEHHBIX TPABUIBHO 33JaHUI

Otmetka 3: 60-50% BBINOTHEHHBIX TPABUIIBHO 33JaHUN

Otmertka 2: menbie 50% BBIMOTHEHHBIX TPABUIIBLHO 3aJaHUIN

Otmetka 1: 3a pabOTy HEBBIITOJIHEHHYIO COBCEM
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5. KanenaapHo-TeMaTu4ecKoe IJIAaHUPOBaHMeE ¢ OIpeie/ieHueM OCHOBHBIX BHI0B Y4eOHOM nesiTesibHOCTH oOyuarommxcs (11 kiaacc, 0a30Bblit

YPOBEHB)
Ne Tema OcHoBHBbIE ®opMbI KOHTPOJISA Jara nposenenus IHosicHenne
YPOKa | YpOKa BH/bI eI TeJIbHOCTH
1o NMJIAHY ‘ dakTuueckn
IToBTOpenue (2 yaca)
1 BBonusiii uncTpykTax nmo | CobirogaroT mpaBuiia MOBEACHUS B @0, N0 CEHTSAOPb
Tb. IloBropenue. KabuHeTe (PHU3MKe, TEXHUKY
0€30MacHOCTH MPU IPOBEICHUN
nabopatopHbix padot. [ToBTopsitoT
Marepual 1o NpOUIEHHBIM TEMaM.
2 IToBropenue. BxonHas JeMoHcTpupytoT octatounsle 3Hanus no | MO, 1P CEHTSIOph
IIPOBEpOYHAs padoTa. buzuke.
DJieKTpoauHAMH KA (npoaoJikeHue) (14 yacon)
MarnutHoe noJie (7 4acoB)
3 BzauMoneiicTBrue TOKOB. OOBSACHIIOT MATHUTHBIE @0, 1O CEHTSIOph
MarnutHoe nose B3aMMOJIEHCTBUA. 3HATh U IOHUMATh
CMBICJI MIOHATUSI MAaTHUTHOE T10JIE, KaK
BU/J| MAaTEPHUH.
4 Bekrop MarHuTHOM 3HAKOMSTCS C TOHATHEM BEKTOpa @0, P3 CEHTSIOpb
UHAYKIMU. Pemienre 3a1a4 | MarHUTHOM MHAYKIUH, 3HATh
rpaduyeckoe n300paxxeHrue MarHUTHOTO
noJisi. [[puMeHuTh nony4eHHbIe 3HAaHUS
IIPY pELICHUN 3a/ay.
5 Cuna Amnepa. [Ipumenenue 3HaTh 1 NOHUMaTh cMbICH NoHATHS cuna | PO, P3 CEHTSA0Opb
3akoHa Amrmepa. Awmriepa.
6 Cuna Jlopennia. MaruutHsle| 3HaTh U TOHUMAaTh CMbICH MOHATHS cuna | PO CEHTSI0pb
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CBOMCTBA BEIIECTBA.

Jlopenna.

! Pewenne 3axad Ha Haxonuthb 4ynciaoBoe 3Ha4€HHE U P3 CeHTAOPL
MPHMEHEHHE 3aKOHa AMIIEP HanpasiyieHue cuiibl Amrepa. imers
1 cret JlopeHna MIPEACTABJICHUH O JEHCTBUU MarHUTHOTO
MoJIsl Ha MPOBOAHUK ¢ TokoM. HaxoauTh
YHUCJIOBOE 3HAYEHHE U HANPABIICHUE CUJIBI
Jlopenua.
8 Pemenue 3anau Ha Haxoauts uncinoBoe 3HaueHUE U P3 CEHTSIOph
IIpUMEHEHUE 3aKoHa AMIiepd HampasieHue cuiibl Amnepa. Umets
u cuibl Jlopenna MIPEICTABICHUH O JEHCTBUU MarHUTHOTO
T0JISI Ha MMPOBOJHUK ¢ TOKOM. Haxonuthb
YHCJIOBOE 3HAYEHHUE U HAIPABICHUE CUJIbI
Jlopenna.
9 JlaGoparopHasi padora Nel| MccnenoBars noBeieHre NPOBOJHUKA C JIP1 OKTSI0Pb
«Hao0/1o1eHue AeificTBUSA | TOKOM B MATHUTHOM IIOJIE.
MATHUTHOT'O MOJISI HA TOK)
DJIEKTPOMATHUTHAS HHAYKIHA (7 4acoB)
10 SIBneHue eKTpOMarHUTHON 3HATh M IOHUMATh SIBJICHUE @O0, N0 OKTSIOpb
WHIYKIIMU. MarHuTHbIA ANEKTPOMArHUTHOM MHIYKIUW; 3HAYCHUE
MOTOK ATOTO SIBJICHUS 1J1s1 GU3UKU U TEXHUKHU.
11 JlaGoparopuasi padora Ne2| VccnenoBars siBineHue JIP2 OKTA0pb
«H3y4enne siBJIeHUsA AIIEKTPOMAarHUTHOM MHIYKIIMH. YMETh
3JIeKTPOMATrHUTHOMI ONPENENATh OT YETO 3aBUCST BEJIMUMHA U
HHTYKIIAI) HaIpaBJIeHUE UHAYKIIMOHHOTO TOKa.
YMmeTh pabortath ¢ mpudopamu,
(dbopMynHupoBaTh BHIBOJ
12 Hanpasnenue 3HaTh MPABUIIO ONPEACIICHUS @O0, P3 OKTSIOPb

HHAYKIOUOHHOI'O TOKA.

HAITPpaBJICHUS MHAYKIIMOHHOI'O TOKa Ha
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[TpaBuiio Jlenna. 3akox

OCHOBC 3aKOHAa COXpPAaHCHU SHCPIUU.

ANEKTPOMArHUTHOM
uHAyKuuu. Pemenue 3ana4d
13 BuxpeBoe snekrpuueckoe | 3HaTh U IOHUMATh IIOHSITHE BUXPEBOIO @0 OKTSIOPb
none. 3/C unaykuuu B anexkTpudeckoro noiist; AC uHayKuum.
JBWKYIINXCS TPOBOJHUKAX.
14 CaMOUHIYKIIUSI. 3HaTh U ITOHUMATh CMBICT SIBJIEHHUS @O0, 1O, P3 OKTSIOPb
NHIyKTUBHOCTD DHEPrus | CAMOMHAYKIIUU. YMETh PACCUUTHIBATD
MarHuTHOTO TOJISI. SHEPTUI0 MArHUTHOTO TOJIs. 3HATh
DIEeKTPOMArHUTHOE T0JIE YCJIOBHSI BOBHUKHOBEHHS 1
CYILIECTBOBAHUS JIEKTPOMArHUTHBIX
BOJIH.
15 Pewienue 3aa4 Ha YMeTh NIPUMEHATh 3HAHUSA I10 TEME @1, P3 OKTSI0Pb
IIPUMEHEHUE 3aKOHa «MarnutHoe nose. DJIeKTpOMarHuTHast
AIIEKTPOMArHUTHOM WHIYKIWSD TIPU PEIICHUU 3a]1au.
WHIYKIUU.
16 KoutpoabHas padora Nel | /lemonctpupytor 3YH no teme KP1 OKTSIOPb
«MarHurTHoe noJe. «MarnuTHoe noje. DJIeKTpOMarHuTHas
DJIeKTPOMATHUTHAS WHIYKIUSD)
HHAYKIHS»
Kosie6anust u Bosnbl (19 yacoB)
17 Mexanunueckue konebanus, | Mccnenyror MexaHndeckue Koiaebanus, ®0, 1O HOSIOpb
XapaKTEPUCTUKHU KOJIeOAHUM| HAXOASAT YCIOBHS X BO3SHUKHOBEHMSI.
18 3aKkoH coxpaHeHus sHepruu | Mccnenyor 3aBUCUMOCTh TIeproa @O0, 1O, P3 HOSIOpb

KoJIeOaTEILHOM TIpoIIecce.

Koe0aHui MaTeMaTHYEeCKOrO0 MasTHHKA
OT €T0 JUIMHBI, MACChI U aMILJIUTYbI
KonebaHuil. BuucasioT nepuos
MaTeMaTU4eCKOro MasTHHKA 110
M3BECTHOMY 3HAUEHUIO €T0 JJIUHBI.
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19 JlaGoparopnasi padora Ne3| 3., XapaKTEPUCTUKH KO1e0aTeabHOro JIP3 H0A0pb
«H3vepenne yCKopeHus JIBYD)KEHUS, YMETh OTIPENIeNATh
CBOOOIHOIO NAeHHsD. YCKOpEHHE CBOOOAHOIO MaACHUS
20 ['apmonnyeckue konebanus.| BcnoMuHAOT XapakTepuCTUKA @0, O, P3 HOS0Pb
Pemenue 3anau. rapMOHUYECKHX KOJICOAHUH, 3HAKOMSTCS
C YpaBHEHUEM IapMOHUYECKHUX
Koj1e0aHMi, peraoT 3a1a4H.
21 KonebarenbHbIi KOHTYD. 3HaTh ypaBHEHHE rAPMOHHYECKHX @O0, P3 HOSIOpB
Yen0Bust BOSHUKHOBEHHS | 5jerrpoMarHUTHBIX KOMeGaHMUil
KOJICOaHHIA.
22 [IpeBparteHue HEPrUn [Tpumenstor 3YH no teme P3 HOSI0pb
IIPHU 3JIEKTPOMAarHUTHBIX «MexaHnueckue KojaedaHus» npu
KOJICOAHUSIX. pElICHUH 3a/1a4.
23 [TepeMeHHBIN TOK. 3HaTh MOHATUE «IIEPEMEHHBIN TOK. @O0, 1O, P3 HOSAODD
3HaTh MOHATHE «AKTUBHOI'O
COIIPOTHUBIIEHU». BBIUNCIIATE EMKOCTHOE
COINPOTHUBIIEHHUE. BhruncisaTh
WHIYKTUBHOE COIIPOTUBJICHHUE.
24 MomHocTs nepeMeHHoro | Pemaror 3agaun @0, P3 HOSIOpB
TOKa, COIPOTHUBIICHUE
KOJIe0aTeIbHOTO KOHTYpa.
25 BbIHYXI€eHHBIE M3yyaroT HOBBIN MaTepUal u @O0, P3 nexaopb
AIIEKTPOMArHUTHBIE MOJIyYEeHHBIE 3HAHUS IPUMEHSIOT Ha

KoyicOanus. Pesonanc.
Pemenue 3angau.

MPaKTUKE. 3HATH/TTIOHUMATh CMBICT
pe3oHaHca. IMeTh npecTaBieHue o
pe3oHaHce B KojeOaTelbHOM KOHTYpE.
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IIpencraBisTh, KaKyr poJib UTPAET
KoJIe0aTEIbHBIN KOHTYD B paJiiONIpHEME.
Hmets npencrasienue oo
aBTOKOJIE0ATEIbHBIX CUCTEMAX.

26 Pemenue 3anau. [IpuMeHSAIOT NOIy4YEHHbIE 3HaHUS IIPU @O/, DO neKadpb
pELICHUH 3a]a4
27 Kontpoabhas padora Ne 2| 3HaHUE OCHOBHBIX OHATUN U POPMYIL, KP2 neKadpb
1o TemMe yYMEHUE IPUMEHSTh UX MPU PEIICHUU
«JIeKTPOMArHUTHBbIE 3a/1au.
KOJIe0aHHUS»
28 I'enepupoBanue OOBACHATH YCTPOMCTBO U MPUBOJIUTH @O0, 1O, P3 neKadpb
3IEKTPUUECKOU SHEPIHH. pUMEepHI IPUMEHEHHsI TpaHchopMaropa.
Tpanchopmaropsl. [ToruMars TpUHIUIT 1ENCTBUSA
TpaHcgopmaropa.
29 [TpousBoacTBo U 3HaTh NPUHLUIINAIBHOE YCTPOUCTBO @O0 neKadpb
HCIIOJIb30BaHUE redeparopa. [lonnmars npuHIUn
IEKTPUYECKON DHEPTHH. neicTBus TpaHcdopMaropa.
ITepenaua >neKTPOIHEPTUH.
30 MexaHnndeckue BOJIHBI. 3HaTh XapaKTEPUCTUKU BOJTHOBOIO 0 nexabpb
Pacnpoctpanenue JBUKEHHUS. 3HATh TOHUMATh CMBICIT
MEXaHUYECKUX BOJIH. bu3HYECKUX MOHATHI MeXaHUYecKast
Jnuna BosHbl. CKOPOCTH BOJIHA, TIEPUO/1 BOJIHBI
BOJIHBI.
31 3HaTh MOHUMATh CMBICIT (PU3UYECKUX @0, N0 nexaopb
3BYKOBBIE BOJIHBI. 3BYK. .
MOHSTUI 3BYKOBAs BOJIHA, IPUHITUTI
Pemenue 3amau.
pacnpoCTpaHeHus BOJIH
32 DnekTpoMarHuTHas BojiHa, | [loHMMare mponeccel B onbiTax lepna. @0, 1O neKkadpb

€€ CBOIICTBa U

HpC,Z[CTaBJ'I}ITL mponece NoJIyuYCHUA
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XapaKTEPUCTHUKHU. AJIEKTPOMArHUTHBIX BOJIH. [IpeacTaBnsiTh
uneu teopun Makcseina. Mccnenyror
CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH MIPU
MOMOIIIM MOOHIILHOTO TenedoHa.
33 [TpuHIMn HazpiBare 1rana3oHbl JUIMH BOJH IS DO SIHBApb
panuoTeneOHHOU CBA3M. | KaKJIOro ydacTka. Paznuyars BUabI
[Ipocreitmmii pPaanoCBA3H. YCBOUThH IPUHIIUIIBI
PaaNONPUEMHUK. panuonepenayu u paauonpuema.
34 PacripocTpanenue [ToHMMaTh NPUHIMIIBI PAIUOTOKALUH. @0 AHBapb
SMCKTPOMATHUTHBIX BOTH. | TTogyvare npuHIUEl paboTh!
Pajonoxanus. TeNeBUICHNS. 3HATH Mephl 0E30TIaCHOCTH
Tenesunenne. Paspurne npu paboTe co CpeCTBaMH CBSI3U.
CPEJICTB CBSI3U.
35 KonrposabHasi paGora Ne3 | 3HaHUE OCHOBHBIX IOHATHI 1 HOpMYI, KP3 SIHBapb
«MexaHu4yeckue u yYMEHUE TPUMEHSTh UX TIPU PEIICHUU
3J1eKTPOMATHUTHBbIE 3a1a4
BOJIHBD)
OnTuka (13 yacoB)
36 Kopnyckynspuas u N3y4aroT 3aKOHBI FEOMETPUYECKON @O0, 1O, P3 SIHBApb
BOJIHOBAasI TECOPUU CBETA. ONTHUKU. 3HATh MOHSTHE JTyYa.
[Tpunnun [Moitrenca. [IpencraBisTh CBET KaK MOTOK YAaCTHUI] U
3aKOH MPSMOJIMHEINHOTO Kak BoJIHY. OOBSICHSITH Mpoliece
pacupoCTpaHeHHUs CBeTa U | OTpakeHus. PopMyaupoBaTh NPUHLHUIT
3aKOH OTPaKEHUS. [toifrenca u ero yrounenunem dpenenem.
OOBSCHATH IOTHOE BHYTPEHHEE
OTpa’KEHUE.
37 [TonHoe oTpaxenue. 3akoH | OOBSICHSITH MPOLIECC TPETOMIICHHUS. @O0, P3 SIHBaph
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IMPECIOMIICHUA. Ilonxoe
OTPAKCHUC CBCTA.

[TorumaTs GU3HUYECKUN CMBICI
10Ka3aTessl IPEeJOMIICHHS CBETA.
[IpuMeHsIOT 3HaHUS 110 TEOMETPUUECKON
ONTHUKE HA IIPAKTUKE, IPU PELICHUU

3aad.
38 JladopaTopHas pa6ora N3mepsroT nokasarennb NpeaoMIIEHUs JIP4 STHBAPh
Ne4 «U3mepenue CTeKJIa.
nokasareJist
NpeJIOMJIEHHS CTEKJIaY.
39 JIunza. Iloctpoenue PacnioznaBarh pacceuBaroniye u @0, 1O, P3 beBpanb
n300paKeHHH, 1aBaeMbIX coOuparommue auH3bl. HaxonuTs
JIMH3aMH. (oKyCHOE pacCTOsIHHE ¥ ONTHYECKYIO
cuty JuH3bl. CTPOST N300paKeHus,
JlaBaeMbI€ JIMH3aMHU. PaccunuThIBatOT
pacCTOsHUE OT JIMH3BI JI0 U300paKEHUS
npeaMera. PaccunuThIBalOT ONTHYECKYIO
CHUJTY JIMH3BI, U3MEPSIOT (DOKYCHOE
paccTosiHuE JINH3HI.
40 ®opmyna nuH3EL. Pemenne | YmeTs onpenensaTs ontuueckyto cuny 1 | ©O, MO, P3 dheBpainb
3a/1au. dboxycHOE paccTosiHuEe coOuparoIe
nuH3bl. CTPOUTH N300paKeHUsI B TUH3AX.
3Hath (HOpMYITY TOHKOM JTMH3BL.
[TpuMeHsTH ee AJis peleHus 3aaay.
41 JlaboparopHas padora YMeThb onpenensath ontudeckyto cuny u | JIPS dheBpainb

Ne§ «Onpenesnenne
ONTHYECKOH CHJIbI U
(¢poxkycHoro paccrosinust
coduparuei JUH3bI».

(dhoKyCcHOE paccTostHUE coOMparomen
JIMH3HBI.
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42 Pewrenue 3amaq no IIpuMeHSIOT OIy4YEHHbIEC 3HAHUA U @0, O, P3 ¢beBpanb
IIOCTPOEHUIO N300paKEHUsI | YMEHMSI B HOBOM CUTyalluu
B JIMH3aX.

43 Hucnepcus ceera. 3HaTh CMBICH NOHATUSA Aucniepcus ceera, | PO ¢beBpanb
WuTepdepenmus YMETb OOBSICHSITH C IIOMOIIBIO BOTHOBOU
MEXaHUYECKUX BOJIH. TEOpUU. 3HATh CMBICII IOHSTHS
Wutepdepenuus ceeta. KOT€PEHTHBIE NCTOYHUKH, 3HATh
[Tpumenenne oIpeJiesIeHUs SIBICHUSI HHTep(hEepEHIINH
UHTEephEpEeHIINH Ha IPAKTHUKE.

44 Judpaxius BoIH. N3yyaroT CylHOCTh SABJICHUS JIP7 (dheBpaib
JudpakunonHas pemerka. | Jupakiuy, YCIOBUS U €0 HaOMoaeHue.
JlaGoparopnasi padora [IpencraBisTs siBIeHUE AUDPAKIIH.
Ne7 «Ouenka
HH(POPMALMOHHOM [IpencraBisTe yCTPOMCTBO U
€MKOCTH KOMIIAKT-IMCKAa | IpUMEHEeHHEe TU(PAKIIMOHHON PEIIeTKH.
(CD)».

45 Jlaboparopnas pabora W3MepuTh 1IIMHY CBETOBOM BOJIHBI C JIP6 ¢beBpanb
Ne6 «3mepeHue AJIUHBI | TIOMOIIBIO JUPPAKIIMOHHON pEIIeTKH
CBETOBOI BOJIHBI».

46 [ToniepeduHOCTH CBETOBBIX VMeTh MpeCTaBIeH e O MONEPeqHOCTH @O0 (deBpanb
BomH. [Tonspusanus CBeTa. | cperoppix poH u NOJIIPU3ALMH CBETA

47 N3iy4eHns U CHEKTPHI. N3y4aroT CruIOmHOMN U JINHEWYaThId @1, JIP8 MapT

HNHuctpykTax no Th,
JlaGoparopHnasi padora
Ne8 «HabOmronenue

CIIEKTPBI; 3HAKOMSATCA C YCTPOHCTBOM U
paboToil CIEKTpOCKOMa. Ydarcst
pa3indarb CIICKTPBI U3TYYCHUA U
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CILIOLIHOTO B HOMIOIIEHUS. 3HAKOMSATCS C POJIBIO
JIMHEHYAaToro CeKTPOB». | CIEKTPaJbHOIO aHAIN3a B HAYKE U
CHeKTphl U CHEKTPAJIbHBIM | TEXHHKE.
ananu3. [lIxana
AIIEKTPOMArHUTHBIX BOJH.
48 KonTpoabHas pa6ora Ned4 | Jlemoncrpupyrot 3YH no reme KP4 MapT
«OnTuka» «OnTuka»
DJIeMEeHTbI TEOPHH OTHOCUTEILHOCTH (3 yaca)
49 3aKoHbI AEKTpoAuHaMUKN | PaccMaTpuBaroT 3aKOHBI @0, N0 MapT
Y TIPUHITATT AIIEKTPOJUHAMUKH M TIPUHITATT
OTHOCHUTEJIBHOCTH. OTHOCHUTEJIBHOCTH.
50 ITocrynarer Teopun 3HAKOMATCS C MOCTyJaTaMu TEOPUU @O0, 1O, P3 MapT
OTHOCHUTEJIBHOCTH. OTHOCHUTEJIBHOCTH U UX CIICACTBHUIIMH,
OTHOCHUTENBHOCTD pelaloT 3aa4u 10 TEME.
OJTHOBPEMEHHOCTH.
Pewenne 3anay.
CnenctBus Teopuu
OTHOCUTEJIBHOCTH
51 3aBHCHMOCTh MacChl OT Pemraror 3agauun @0, 1O, P3 MapT
ckopocTu. CBsI3b MEXKIY
MaccoM ¥ SHEpruen.
Pemenne 3anaq
KBantoBasi ¢pusuka (14 yaco)
52 3apokIeHre KBAaHTOBOM 3HaTh UCTOPHIO 3apoXkieHus kBaHToBoM | @O, 1O MapT
Teopun. PoTOAIPPEKT. TEOpHH, CYTh ABIeHUS hoTorPdekra,
Teopus portosddexra. 3aKOHBI PoTOIPPEKTA.
Pemenue 3amau
53 ®oronsl. [Ipumenenue 3HaTh 0OBSICHEHUE SIBIICHUS @0, P3 MapT
dotorddexra. Jlapnenne dotorddexra, yMeTp permars 3a1a4u Ha
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cBeta. Pemnrenue 3amaq.

3aKkoH GorodPdeKTa u XapaKTepUCTHKI
dorona.

54 Omnsit Pezepdopna. 3uare onbIT Pesepdopna, crpoenHme @O0, P3 MapT
SlnepHas Moaens aToma. aroma 1o Pesepdopay. 3Hats nyTh
KBaHTOBBIE TOCTYNATHI BBIXO/1a U3 KPU3HCaA KIACCUUYECKON
bopa ¢bu3uku, nmoctynarsl bopa.

55 Tpyanoctu Teopuu bopa. 3Harh yCTpOUCTBO M npuHuun aeicteus | O, MO anpenb
BoinykeHHOE U3IydeHHe. | KBAaHTOBOI'O reHepaTopa.
Jlazep.

56 MeTonap! HAOTIOIEHUS | Habmomarot Tpeku anbda-4acTuil B @O0, 1O, P3 amnpelib
perucTpanuu Kamepe BuiibcoHa, peructpupyror
PalMOaKTUBHBIX SJIepHbIE U3TYUYEHUS C IOMOILBIO
W3JIyYEHUM. cuyerumka [eiirepa.

57 PagnoakTUBHOCTB. 3HaTh CYIIHOCTb SIBJICHUS ®O, T anpenb
PannoaktuBHbIE pPaZMOaKTUBHOCTH, CBOKCTBA - B- U Y-
IIPEBpALCHMUSL. U3Iy4yeHuil. 3HaTh CYLHOCTb

IPEBPAICHHS] XUMUYECKUX JIIEMEHTOB.

58 3aKOH paguOaKTUBHOIO N3y4aroT 3aKOH paJOaKTUBHOIO @O0, P3 amnpelib
pacnana. M3oronsl. pacmaja, ydarcs pelarb 3a1a4H.

59 Pemenue 3a1a4 Ha 3aKOH ITpumenstoT nonyueHHsie 3YH Ha P3 amnpelib
paZlOaKTUBHOIO pacrnazia. | MpaKkTUKe, IPU pelleHuy 3aaad. M3ydaror
OTkphITHE HEUTpPOHA. HUCTOPHUH OTKPBITHS HEUTPOHA

60 CrpoeHue aTOMHOTO si7jpa. | 3HaTh CMBICI MOHATHS IPOYHOCTH @0, 1O, P3 anpesnb
SnepHble cuibl. DHEPrusl | aTOMHBIX AJIEp; «IeeKTa Macey.
CBSI3U

61 SInepHble peakuuu. PaccunThIBatoT SHEPrHUIO, @O0, P3 anpelib
OHepreTu4ecKuil BbIX0/ OCBOOOXKJAIOIIYIO TPH SJIEPHBIX
AJIEPHON PEaKIINH. peaxkuusx.

62 Henenue siaep ypana. 3Harh mporiecc AeseHus saep ypana, ero | ©@0O. MO amnpeb
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IlenHble snepHbIC
peakuuu. SnepHsii
peaktop. TepmosnepHbie
peakuuu. [Ipumenenue
AIEPHON DHEPIUH.

MPUYUHBI U CICJICTBUS. YMETh OOBSICHSITH
YCTPOMCTBO U MPUHIIUI AEHCTBUSA
AJIEPHOTO PEaKTopa.

63 [Tonyuenue Hzyyaior u 00Cyk/1at0T OMOJIOTHYECKOe o0, 1O Mai
paMOAaKTUBHBIX U30TONOB. | JeHCTBUE U3IIy4EHHUH
buonornueckoe aevicreue
W3JTy4YEHHU I

64 Oransl pa3BUTUS (PU3UKU W3yyarot sTansl pa3BuTus Gu3nku @1, O Mait
AJIEMEHTAPHBIX YaCTHULI. 3JIEMEHTAPHBIX YaCTHULI.
OTKpbITHE IO3UTPOHA.
AHTHYACTHULIBIL.

65 KonTpoabHas padora NeS | Jlemoncrpupytor 3YH no reme «Atomu | KP5 Mai
«ATOM H aTOMHOE SIAP0» | aTOMHOE AIPO»

IloBTOpenue (3 yaca)

66 Pemenue TecToBbIxX 3HaHHWE OCHOBHBIX MOHATHH U HopMyI, P3 Mait
3a/laHuil U3 BapUaHTOB YMEHHE IPUMEHSTH UX NIPU PELICHUH
EI'D 3a1a4

67 Pemmenue TecTOBBIX 3HaHUE OCHOBHBIX MOHATHH U popMy, P3 Mau
3a/laHuil U3 BapUaHTOB YMEHHE IPUMEHSTH UX NIPU PELICHUH
EID. 3a1a4y

68 Pemenue TecToBbIX 3HaHHWE OCHOBHBIX MOHATHH U HopMy, P3 Mait

3a/1aHUI U3 BapUAHTOB
EI'D

YMCHHEC NPUMCHATH UX IIPHU PCIICHUN
3aJa4

®opma KOHTPOJIA 3HAHUI U YMEHHH

dopma KOHTPOJIS 3HAHUM U YMEHU I
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no

NunuButyanbHbId 0poc

o0 OpOHTAIBHBIN OIIPOC
CP CamocrosiTenbHas paboTa
P3 Pemenue 3amau
T TeCT
(I PuU3NYECKUN JUKTAHT
K NunuButyanbHbI KOHTPOJIb
C) DKCIEepUMEHTAIBHOE 3aaHUE
JIP JlaGoparopnas pabota
KP KontponpHas padota
1P Huarnoctudeckas padbora
I[TPO [IpoexTHas pabora
Ipeamer KoummuectBo Brinosinenue OtcraBanue puunna Komnencupyromme
4acoB M0 YerBepTh OTCTAaBaHUS MepOonpUsITUSsI
IUIAHY 1 2 3 4
Inan/paxr | [nan/paxr | Hnan/paxr | Ilnan/dpaxt
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6. PecypcHoe o0ecnieuenue nporpaMmmabl

Jluteparypa ajs yuureis
1. Msxkumes [.5., byxosues b.b., Uapyrun B.M. / Tlox pen. H.A.IlapdentreBoii. @usmka. 11 xiacc.
WznarenscTBo «IIpocBenienne
2. PeivkeBuu A.I1. Coopruk 3ama4 no ¢pusuke. 10 — 11 xmace. — M.: JIpoda
3. CrenanoBa ['H. COopauk BompocoB u 3amad mo ¢usuke 10-11 xmaccel. - Cn6: CrnenuanbHas
JTUTEpaTypa.
4. Mapon A.E., Mapon E.A. lugaktuueckue marepuaisl 11 kimacc.- M.: JIpoda
Jlureparypa 1t y4eHUKa
1. Msxkumes [.5., byxosues b.b., Uapyrun B.M. / Tlox pen. H.A.IlapdentreBoii. @usmka. 11 kiacc.
WznarensctBO «IIpocBenienne»
2. CrenanoBa I'H. COopuuk BompocoB u 3amad mo ¢usuke 10-11 kmaccel. - Cn6: CnenumanbHas
JaUTEeparypa
HNuTepHer pecypcebl
. Www. edu - "Poccuiickoe obpazoBanue" deepanbHbIi mOpTAall.
. Wwww. school.edu - "Poccuiickuii 00111e00pa3zoBarTenbHbIil mopran'.
Enunas xomeknus nudpoBbix 00pa3oBaTeibHbIX pecypcoB WwWw.school-collection.edu.ru

www.mathvaz.ru - docbe IIKOIBHOTO yunTess MareMartuku WWW.it-n.ru "Cerb TBOpUYeCcKHX yuuTenei"
bubnnoreka — Bce no npeamery «dusuka» Www.proshkolu.ru

Buneoonsiter Ha ypokax Www.fizika-class.narod.ru

WutepecHble MaTepuaibl K ypokaM (HU3WKHA 10 TeMaM, TECThl [0 TEeMaM, HarIsAAHBIC MOCOOHS K
ypokam Www.class-fizika.narod.ru

8. Iudpossic 0OpazoBaTeabHBIC pecypchl WWW.openclass.ru

9. DnekTpoHHble yueOHUKH 1Mo (pusuke Www.fizika.ru

10. ®ectuBanp neparorudeckux uaen "OTkpeiThiil ypok" www.festival.1september.ru

11. CpenctBo i BUICOCBSI3U_ WWW.ZOOM.US

No gk owdPE

12. JIucTaHIMOHHBINA TPEHUHT [T IIKOJILHUKOB_ WWW.Yaklass.ru
13. Caiir yunrens www.lbs.ucoz.club

27


http://www.edu.ru/index.php#_blank
http://www.school.edu.ru/#_blank
http://www.school.edu.ru/#_blank
http://www.school.edu.ru/#_blank
http://www.school-collection.edu.ru/
http://www.mathvaz.ru/#_blank
http://www.mathvaz.ru/#_blank
http://www.it-n.ru/
http://www.proshkolu.ru/
http://www.fizika-class.narod.ru/
http://www.class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.festival.1september.ru/
http://www.zoom.us/
https://www.yaklass.ru/

