AHHOTAIMAL.

Hacrosias pabodast mporpaMmma pa3padaTbiBaeTCsi HA OCHOBAHHUH CIEAYIOUINX HOPMAMUGHBLX
0O0KYMEHMO08:

®denepanbHbiM  3ak0HOM  Ne273-D3 ot 29.12.12r. «O6 ob6pa3oBanun B Poccuiickoi
Denepauun»;

TpedoBanusmMu denepanpHoro I'ocyaapcTBEeHHOr0 00pa30BaTENbHOIO CTaHIaPTa HAYAJILHOTO
o0miero o0pa3oBaHus U OCHOBHOTO 001iero oopazosanus (nanee GI'OC);

npukasom MuHncTepcTBa 00pa3zoBanus 1 Hayku Poccuiickoit @eneparmu ot 31.12.2015 Ne
1576 «O BHeceHMM H3MEHEHUH B (enepanbHBI TOCYIapCTBEHHBIH 00pa30BaTEbHBIN
CTaHIApT HAyYaJIbHOrO O00Iero oOpa3oBaHUs, YTBEPXKACHHBIH MNpHKa3oM MUHHCTEPCTBA
obpazoBanmsi u Hayku Poccuiickoit ®Denepammu ot 6 okTaops 2009 1. Ne 373»
(3apeructpuposan B Muntocte Poccun 02.02.2016 Ne 40936);

npuka3zoM MunucrtepcTBa oOpa3zoBanus u Hayku Poccuiickoit ®enepauun ot 31.12.2015 Ne
1577 «O BHeceHMM HW3MEHEHMH B (enepajbHbIi TOCyAapCTBEHHBI 00pa3oBaTeIbHbII
CTaHAApPT OCHOBHOTO OOMIEro 00pa3oBaHUs, YTBEP)KICHHBIM MpUKa3oM MMHHHCTEPCTBA
oOpazoBanust u Hayku Poccuiickoit ®epepaunu ot 17 nexabps 2010 r. Ne 1897»
(3apeructpuposan B Muntocte Poccun 02.02.2016 Ne 40937);

npukazoM MuHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit @eaepammu ot 31.12.2015 Ne
1578 «O BHeceHMM W3MEHEHHMH B (eaepalbHBId TOCYHAPCTBEHHBIH 00pa30BaTENbHBIN
CTaHIapT CpeaHero ooiero oOpa3oBaHUs, YTBEPXKACHHBIM mpukazoM MUHHCTEpPCTBA
oOpasoBanust u Haykum Poccuiickoit ®Demepammu ot 17 wmas 2012 1. Ne 413y
(3apeructpupoan B Munrocte Poccun 09.02.2016 Ne 41020);

Hacrosimass pabouass mporpamma  pa3paboTana Ha ocHoBe DYHIAMEHTAIBLHOTO sIpa

conmepkanusi obmero oOpasoBanusi W TpeboBaHuit K pe3ynbraTaM OCBOCHHS OCHOBHOM
0011e00pa3oBaTeIbHON MPOTPpaMMbl OCHOBHOT'O 00IIIero oOpaszoBanwus, npencraBieHHbIX B PI'OC
OOO wu cocraBneHa Ha ocHoBe IIpumepHO#l mporpamMmsel 1mo y4yeOHbIM mpenmeraMm. Pusmuka. 7-9
Kimaccel. — 2-¢ m3ganue. Mocksa: IIpocBemenune, 2010 r. — 48 c¢. — (CrangapTel BTOPOTO
MTOKOJICHUS ).

W3yyenue pusuku B 8 Kilacce HAIPaBJICHO HA JOCTHIKCHUE CICAYIOIUX LeJeil ¥ 3a1a4:

0C80€HUe 3HAHUN O TEIUIOBBIX, JJIEKTPUYECKUX SBJICHUAX; BEIUYMHAX, XAPAKTEPHU3YIOLIUX
3TU ABJICHUS; 3aKOHAX, KOTOPBIM OHU IOJYHMHAIOTCSA; METOAAX HAYYHOI'O ITO3HAHUS IIPUPOLBI
1 (GOpMUPOBAHUE HA 3TOI OCHOBE MPEACTABICHUHN 0 GU3NYECKON KapTUHE MUPA;

061a0eHue YMEHUAMU TPOBOIUTH HAOIIOAECHUS TPHUPOJIHBIX SBJICHUH, ONMCHIBATH U
00001maTh pe3yabTaThl HAOIIOIEHHUH, UCIIOIB30BaTh MPOCThIE U3MEPUTENbHBIC TPHOOPHI /IS
u3yuyeHus: (PU3NYECKUX SIBIICHUM; IPECTABIATh Pe3yibTaThl HAOIIOAEHUH WM U3MEPEHHH ¢
MOMOIIBIO0 TAONUIl, TPaQUKOB M BBIABIATH HA 3TOW OCHOBE SMIHMPUYECKUE 3aBHCHUMOCTH;
IPUMEHSTh NOJYYEHHbIE 3HAHUS U1 OOBACHEHMs Pa3HOOOpPA3HbIX MPUPOAHBIX SBICHUH U
IIPOLIECCOB, NPHUHILMIIOB ACUCTBUSA BAXKHEHIIMX TEXHUYECKUX YCTPOWMCTB, I PELICHUs
(Gu3nueckux 3aaay;

pazeumue TO3HABATEIILHBIX MHTEPECOB, MHTEUIEKTYaJbHBIX U TBOPUYECKUX CHOCOOHOCTE,
CaMOCTOSITEJIbHOCTH B MPUOOPETEHUH HOBBIX 3HAHWUN, IPU PEIIEHUH (U3NYECKUX 3a]ad U
BBINOJIHEHUH 3KCIIEPUMEHTAIBHBIX HCCIEAO0BAaHUIA C HCIOJIb30BaHHEM HH(POPMALMOHHBIX
TEXHOJIOTHH;

eéocnumanue yOEXKIEHHOCTM B BO3MOXXHOCTM IIO3HAHUS 3aKOHOB HPUPOABI, B
HEOOXOJMMOCTH Pa3yMHOTO HCIIOJIb30BAaHMS JIOCTM)KCHUH HAyKd UM TEXHOJOTUH st



JabHEUIEero pa3BUTHS YEJIOBEYECKOIO OOIECTBa, YBaXKEHHUS K TBOPLIAM HAYKU M TEXHUKHU;
OTHOIIEHHUS K (PU3UKE KaK K 3JIEMEHTY OOIIeUeI0BEYECKOMN KYIbTYPHI;

UCNOIb306AHUE NOJIYYEHHBIX 3HAHUI U YMEHuUl Ui PEIIeHUs IPAKTHYECKUX 3aad
MOBCEHEBHOM >KM3HHM, oOecneueHuss OE30MacHOCTH CBOEH JKU3HHU, pPallMOHAIBLHOTO
MIPUPOIOTIOIB30BaHUS U OXPaHbl OKPYKAKOLIEH CPEJIbI.

B ocHOBy Kypca pu3uKU MOJOXKEH psl UAeH, KOTOpble MOXHO paccCMaTpUBaTh KaK HPUHUUNbL

€20 nocmpoenu.

Hpess menocTHocTH. B COOTBETCTBMM € HEW KypC SBIISIETCS JIOTUYECKH 3aBEPIICHHBIM,
COJIEPXKUT MaTepuall U3 BCEX pas3/iesioB (GU3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHYECKOM, TaKk
¥ COBPEMEHHOW (DM3MKHU; YPOBEHb IMPEACTABICHUS MaTepualia YUYUTHIBAET MO3HABATEIHHBIC
BO3MOKHOCTH y4aIlIuXcsl.

HUnes npeemcrBenHocTu. CojepikaHue Kypca YUYUTBIBAET TMOATOTOBKY, TMOJYYEHHYIO
YYalIMMHUCS TPU U3YYEHUH €CTECTBO3HAHMS.

Hnest renepanusanmu. B COOTBETCTBUU C HEW BBIJIECJICHBI TAKUE CTEPKHEBBIC MOHATHS, KaK
SHEprus, B3aMMOJAEHCTBUE, BEIIECTBO, NOJIe. BeaynuMm B Kypce SBISETCS U NMPEICTABICHUE O
CTPYKTYPHBIX YPOBHSAX MATEPHH.

Hness rymanutapuzanuu. Ee peanuzanus mnpeanosaraeT HMCHOJIb30BAHUE T'yMaHUTAPHOTO
noTeHuana (QU3N4ecKod HaAyKH, OCMBICICHHE CBSI3U pPa3BUTUS (U3HKU C Ppa3BUTHEM
00111ecTBa, MUPOBO33PEHYECKHX, HPABCTBEHHBIX, SKOJIOTUUECKHUX MPOOIIEM.

Hnesi cnupajibHOro mocrpoeHusi kypea. Ee BoineneHue o0yclIOBIEHO HEOOXOAUMOCTHIO
y4eTa MaTeMaTUYECKOM MOATOTOBKM M II03HABATEJIBHBIX BO3MOXHOCTEH yYal[UXC.

CornacHo JeicTByIOIIEMy B JuIlee y4eOHOMY IiaHy pabodas mporpamMma B 8-X Kilaccax
npeanonaraer o0ydyeHue B oObeMe 68 uacoB (2 yaca B HEAENIO) M MpPEIycMAaTPUBAET Oa30BBIA
YPOBEHB U3yUeHUS (DU3HUKH.

U3 Hux:

KOHTPOJIbHBIX padoT — 3;
nabopatopHbIx padbot — 10.
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IHosicHUTEIBbHAA 3aIMUCKA

CopepxaHue MporpaMMbl HampaBlieHO Ha (OpPMHpPOBAHHE €CTECTBEHHOHAYYHOW TIpaMOTHOCTH
yYaluxcs W OpPraHu3alyio u3ydeHus (pU3MKH Ha JCSITeILHOCTHON OCHOBE. B Hel y4HTHIBAIOTCS
BO3MOKHOCTH TipenMeTta B peanuzanuu TpedoBanuiit ®I'OC OOO k miaHUpyeMbIM JTHYHOCTHBIM U
MeETarnpeJMETHBIM pe3yiabTaTaM OOyYEHHsI, a TaKKe MEXKIPEIMETHbIE CBS3M €CTECTBEHHOHAYUHBIX
y4eOHBIX MPEMETOB HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHusI.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA «®PU3UKA»

Kypc ¢usnkm — cucremoobpa3yromuii 11 eCTeCTBEHHOHAYUHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY
(u3nuecKkue 3aKOHbI JIe)KaT B OCHOBE IPOLECCOB M SBICHMH, M3y4YaeMbIX XHUMHEH, Ouosioruei,
acTpoHoMHed H (puzndeckoi reorpagueil. @usnka — 3TO MpeIMeT, KOTOPbI HE TOJIBKO BHOCHT
OCHOBHOH BKJIaJl B €CTECTBEHHOHAY4YHYIO0 KapTHHY MHpa, HO M NPEAOCTaBISET Haubojee SICHbIE
00pa3ibl MPUMEHEHHs] HAyYHOTO METOa MO3HAHUS, T.€. CI0C00a MOTYYeHHUs JJOCTOBEPHBIX 3HAHHUM O
mupe. Hakonen, ¢gusuka — 3TO HpeaMeT, KOTOPbI Hapsay ¢ JPYTMMH €CTECTBEHHOHAayYHBIMU
npeaMeTaMHu JOJDKEH JaTh HIKOJbHMKAM MpEICTaBICHHE 00 YBIIEKATEIbHOCTH HAyYHOTO HCCIE-
JIOBaHMS U PAIOCTH CAMOCTOSTENBHOIO OTKPBITHS HOBOTO 3HAHUS.

OnHa U3 TMaBHBIX 33/1a4 (PU3NUECKOro 0O0pa3oBaHUs B CTPYKType OOIIEro oOpa3oBaHMsS COCTOMT B
(OpMHPOBAHUN E€CTECTBEHHOHAYYHOH TI'PaMOTHOCTM M HHTEpeca K Hayke y OCHOBHOM Macchl
oOyyaromuxcs, KOTOpble B JajbHeimemM OyayT 3aHAThl B CaMbIX pa3HO o00pasHbIX cdepax
nesTebHOCTH. HO He MeHee Ba)KHOM 3aladyell SBIIACTCS BBIBICHHE M MOATOTOBKA TaJIaHTIMBBIX
MOJIOJIBIX JIFOACH ISl POIOJKEHUsT 00pa30BaHMs U JalbHeHIeH npodeccuoHalbHOM 1eATeIbHOCTH
B 00JIaCTH €CTECTBEHHOHAYYHBIX MCCIEIOBAHUNH U CO3JaHUM HOBBIX TexHoJorui. CoriaacHo
NPUHATOMY B MEXIyHapOJHOM COOOIIECTBE OIpenesieHnio, EcTecTBeHHOHAayuHasi TPaMOTHOCTb —
9TO CHOCOOHOCTh 4YeJOBEKAa 3aHMMAaTh AKTHUBHYIO TIPAXIJAHCKYIO MO3MLIHI0 IO OOIIECTBEHHO
3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAayKaMH, U €r0 TOTOBHOCTb MHTEPECOBATHCS
€CTCCTBCHHOHAYYHBIMM MAesAMH. HaydyHOrpaMOTHBIM 4YEIOBEK CTPEMHTCS y4acTBOBaTb B
apryMEHTHPOBAaHHOM  OOCYXJIEHHUHM MpPOOJeM, OTHOCSAIIMXCS K ECTeCTBEHHBIM HayKaM |
TEXHOJIOTHSIM, YTO TPeOYyeT OT HEro CIEAYIOUINX KOMIIETEHTHOCTEH:

Hay4YHO OOBACHATH SIBJICHUS,

OLCHMUBATh U IIOHUMATh 0COOEHHOCTH HAay4YHOI'0 UCCJICAOBAHU,

3. HHTCPIIPETUPOBATE JAaHHBIC U UCII0JIB30BAaTh HAYYHBIC JOKA3aTCIbCTBA JJIA MMOJTYUYCHHUA
BBIBOIOB.

o =

N3ydyenne (U3MKH CIIOCOOHO BHECTH PEINAIOIUK BKJIaJ B (OpPMHUpPOBAHHE ECTECTBEHHOHAYYHON
IPaMOTHOCTH O0YyYarOLINXCA.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJMETA «®U3UKA»

Henn uzyyenust pu3MKM Ha ypOBHE OCHOBHOTO 00mIero oOpasoBaHus omnpenencHsl B KoHnenuuu
npenojaBanus yuyeOHoro mpenmera «®dusmka» B 00pa3oBaTeIbHBIX oOpraHu3anusx Poccuiickoit
QDenepaly, pealM3yIIIUX OCHOBHBIE 001Ie00pa3oBaTeNbHbIE MPOTPaMMbl, YTBEPKAEHHOMN
pewennem Komnernn MunuctepcTtBa npocBemieHuss Poccuiickoit @enepanuu, TpOTOKOJI OT 3
nexadps 2019 r. Ne [TK4gBH.

Lenu uzydyenus pusmku:

e TNpHOOpETEeHHE UHTEpeca U CTpeMIIeHHUsI 00yUaloIuXcs K HAyYHOMY MU3YUEHHUIO TPUPOIBL,
pa3BUTHE WX UHTEUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;



e Dpa3BUTHE MPEJCTABICHMH O HAy4dHOM METOJ€ TO3HaHUs U  (OpPMHpPOBAHHE
HCCIIEI0BATENIBCKOTO OTHOLIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHUpOBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3Y4YCHHMS OCHOB CTPOEHHUs
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DH3HKH;

e (opMupoBaHME NPEACTABICHUN O PONU (PUMKU AJIS PAa3BUTHUS JIPYTHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH;

e Dpa3BUTHE TPEJCTABICHUMA O BO3MOXHBIX cdepax Oyaymeill mnpodeccuoHalIbHON
NESTENIbHOCTH, CBSI3aHHOM € (PU3MKOM, MOJArOTOBKAa K JajbHellieMy OOy4EeHHI0O B 3TOM
HaIpPaBJICHUU.

JlocTimkenne 3THX IeJied Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs 00ECIIEUNBACTCS PEIICHUEM
CIEIYIOIINX 3a7adu:

e mpuoOpeTeHHe 3HAHUM O AMCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXAHMYECKUX, TEIUIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e mpuoOpeTeHHEe YMEHUH ONHUCHIBATh U OOBACHATH (PU3MUYECKHE SBIICHHS C HCIIOJIb30BaHHEM
MOJTYYECHHBIX 3HAHUU;

e OCBOEHHME METOJIOB pPEIICHHs MPOCTEHIINX PACYETHBIX 3a7a4 C UCIOIb30BaHUEM (PU3MUECKUX
MoJieJIeH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHbBIX 33/1a4;

e pa3BUTHE YMEHUH HAOIIOAATh MPUPOIHBIC SBJICHUS U BBINOJHATH OIBITHI, JaOOpaTOpHbIE
paboThl W OSKCIEPUMEHTAJIbHbIE HCCJEIOBAaHUS C HCIOJIb30BAHUEM H3MEPHUTEIbHBIX
npubopoB;

e ocBOeHHME TNpuUEMOB paboThl ¢ HHPOpMaLMeld (UINYECKOrOo COJEp>KaHUs, BKIIOYas
UH(POPMALIMIO O COBPEMEHHBIX TOCTM)KEHUSIX (PU3UKH; aHAIU3 U KPUTHUYECKOE OLIEHHBAHUE
uHpopMaIuy;

e 3HAaKOMCTBO cO c(epamu HpodeccHOHANbHON NEATETbHOCTH, CBS3aHHBIMU C (DU3MKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JOCTHKEHUIX (PU3HMUECKON HAYKH.

MECTO YYEBHOI'O IIPE/IMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢dusuka siBisieTcs: 005S3aTENBHBIM MIPEIMETOM Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. [lanHas mporpamma npeaycMaTpyuBaeT u3ydeHne (GU3NKH Ha 0a30BOM ypOB-
He B 8 kimacce B 00bE€Me 68 wacoB mo 2 Yaca B HEIENIO.

COAEPKXAHUME YYEBHOI'O ITPEJIMETA

Pasnea 1. TemsioBblie ABJICHUSA

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KHHETUYECKON TeOpUH CTPOSHUS BelecTBa. Macca u pa3Mepsl
aTOMOB ¥ MOJIEKYJI. ONBITHI, TOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO- KHHETHYECKOM
TEOpUHU.

Mopnenun TBEPAOro, KUAKOTO M Tra3000pa3HOro0 COCTOSHUN BemiecTBa. Kpucraminueckue u
amop¢Hbie Tena. OObsICHEHUE CBOWCTB Ta30B, KUIKOCTEH M TBEPIBIX T HA OCHOBE MOJOXKCHHMA
MOJIEKYJIIPHO-KMHETUYECKOH Teopuu. (CMauumBaHME€ U KaoWULIpHbIE sABJICHHs. TermoBoe
pacUIMpeHne U CKaTue.

Temneparypa. CBs3b TeMIIepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS YaCTHII.

Buytpennss sneprusi CriocoObl U3MEHEHUS BHYTPEHHEH SHEPTHH: TEIUIoNepeaavya U COBEPIICHHE
paboTel. Buasl Terionepenaun: TerONpOBOAHOCTh, KOHBEKIHUS, H3ITyYCHHUE.

KonnuaecTBo TeruioTsl. YaenbHas TEIIOEMKOCTh BEIIecTBa. TermIooOMEH U TEIUIOBOE PaBHOBECHE.
VYpaBHenue TerioBoro 6ananca. [InaBnenue u oTBepAeBaHHE KPUCTAJUIMUECKUX BEIIECTB. Y IEib-



Has TerioTa rasienus. [lapoobpasoBanue u konaeHcanus. Mcnapenne (MC). Kunenne. Y nenpHas
TEIJI0Ta TMapooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATyphl KUIMEHHS OT aTMOC(EpPHOTO JaBIICHHUS.
BrnaxxHocTh Bo3IyXa.

DHeprust TOIINBA. Y IeJbHAs TEIJIOTa CTOPAHHSL.

[Mpuanune! pabotel TermoBbix asurateneid. KIIJ[ TerumoBoro nBurartens. TemsoBele ABHTATENd H
3amuTa okpyskatoueil cpenbl (MC). 3akoH coxpaHEHHs] M IPEBPALIEHHs] SHEPTUU B TEIUIOBBIX IPO-
neccax (MC).

JdemoHcTpauuu

. HaGmonenne OpOyHOBCKOTO JBMKEHUS

. Habmronenue nud¢ysuu

. Habnroienue siBieHuii cMauMBaHMs U KaWUISIPHBIX SIBJICHUI
. HaGnroeHnue TeroBoro pacuMpeHus Tel

. I3MeHeHune naBiieHus ra3a npu M3MeHEeHUH 00bEMa U HarpeBaHUU WK OXJIaKICHUH
. IIpaBuita u3MepeHust TeMIeparypbl

. Bunsl Teruionepenaun

. Oxnax7ieHre npu COBEPIICHUN pabOThI

9. HarpeBanue npu coBeplIeHUH padOThl BHEITHUMH CUIIaMU
10. CpaBHEHHE TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB

11. HabGnronenue kunenus

12 .HabnrogeHre noCcTOsSHCTBA TeMIIepaTyphl IIPH [UIaBJICHUN
13. Monenu TeroBbIX ABUTaTENEH

03N N~ W~

JlabopaTopHbie padoThl U ONBITHI

1. OnbITHI IO OOHAPYKEHHIO ICUCTBHUS CHUJI MOJICKYJISIPHOTO TPUTSHKEHUS

2. OnbITHI O BRIPANIMBAHUIO KPUCTAIIOB MOBAPEHHOM COJIM WIIM caxapa

3. OnbITHI 10 HAOJIOCHUIO TEIUIOBOT'O PACIIMPEHHUS T'a30B, )KUAKOCTEH 1 TBEPIBIX T

4. OmpeneneHue TaBJICHHS BO3AyXa B Oa/NIOHE IIMPHUIIA

5. OnbITHL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JABICHHUS BO3[yXa OT €ro 00b&éMa M HarpeBaHus WM
OXJIAXKICHUS

6. IIpoBepka runoTe3bl JTUHEWHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA XKHUJIKOCTH B TEPMOMETPUUYECKOMN
TpyOKe OT TeMIIepaTyphbl

7. HabmioneHne u3MeHEHHsI BHYTPEHHEH SHEpPIUU Tella B pe3ysbTaTe Teruionepenadyd U padboTbl
BHEIIIHUX CHUJI

8. MccnenoBaHue siBIEHUS TEIUIOOOMEHA IPU CMELIMBAHUN XOJIOJAHOM U TOpsYel BOJIBI

9. OmnpeneneHre KOJIWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJON MpHU TEIIOOOMEHE C HarpeThiM
METaUIMYECKUM [IUIHHIAPOM

10. Onpenenenne ynenbHON TEIIOEMKOCTH BEIIECTBA

11. UccnenoBanue mpouecca UCapeHust

12. Onpenenenrie OTHOCUTENBHOM BIIA)KHOCTH BO3yXa

13. Onpenenenue yaenbHOU TEIJIOTHI TUIABJICHHUS JIbJIa

Pa3nes 2. DiiekTpu4ecKue H MATHUTHBIE SIBJICHUSI

OnekTpuzaiusa Ten. [[Ba poja anekTpuyeckux 3apsaoB. BzaumoaencTBue 3apsyKeHHBIX Tel. 3aKOH
KynoHa (3aBucHMOCTD CHIIbI B3aMMOJEHCTBHS 3apsKEHHBIX TEJI OT BEIMYMHBI 3aps10B U PACCTO SIHUS
MEXIy TeJaMu).

Onextpuueckoe mnone. HanpsxénHocTe anexkTpudeckoro mnois. llpuHnun cynepno3unuu
AJIEKTPUYECKUX T0JIeH (Ha Ka4eCTBEHHOM yPOBHE).



Hocurenu snexTpuyeckux 3apsaoB. DIEMEHTApHBIA 3leKTpuueckuil 3apsan. CTpoeHHue aToma.
[IpoBOIHUKY M THUANEKTPUKU. 3aKOH COXPAHEHMSI SJIEKTPUUYECKOTO 3apsia.

DNEeKTpUYECKUA TOK. YCIIOBUS CYIIECTBOBAHMS IJIEKTPUYECKOTO TOKA. VMICTOUHHMKH MOCTOSHHOTO
ToKa. JIeHCTBUS SMEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPUUYECKUN TOK
B )KHJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuia Toka. JnekTpudeckoe HanpspbkeHue. CoNpOTHUBICHHE IPOBOJHMKA.
VYaenbHOe compoTHBIEHHE BemlecTBa. 3akoH Oma ans ydactka Ienu. [locrmegoBarenbHoe u
napajuleIbHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora u MOmHOCTH 3neKTpuueckoro Toka. 3akoH Jxoyns— JleHna. DnekTpudeckue Henu U
NOTPEOUTENH IIEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3ambikaHMe.

[TocrosisHHble MarHUTHL. B3aumoJeHCTBUE MOCTOSHHBIX MarHUTOB. MarHuTHOE mosie. MarHuTHoe
nojie 3eMiIuM W ero 3HadyeHwe Mg Jku3HU Ha 3emste. OnbiTt Opcerena. MarHuTHoe moje
3MeKTpUdeckoro Toka. [I[pumMeHeHne 3JeKTPOMarHuToB B TeXHHKE. J(elicTBME MarHUTHOTO TOJS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUTaTENh MOCTOSHHOTO TOKa. Vcronb3oBanue 37eKTpoABUTaTENIeH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE.

Onbrtel Dapajnes. SIBnenue snekrpomMarHuTHOW WHAYKIUHU. [IpaBuno Jlenma. DiekTporeHeparop.
CrnocoOsbl MOy4YeHUs ANEKTPUIECKOM IHEPTUU. DIIEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX UCTOYHHKAX
SHEPrUM.

JdemoHcTpanuu

DNeKTpu3aIus Tel

JIBa posa NEeKTpUYECKUX 3apsA0B U B3aUMO/ICHCTBHE 3apsyKEHHBIX Tell
YCTpOUCTBO U IEHCTBHE DIIEKTPOCKONA

DnekTpocTaTHuecKass MHIYKIUS

3aK0H COXpaHEHUS ANEKTPUUECKUX 3apsiI0B

[TpoBOAHMKY U TUAIIEKTPUKU

MoenupoBaHHe CUIIOBBIX JJUHHUM 3JIEKTPUUECKOTO TOJISI
HcTOYHMKY TOCTOSTHHOTO TOKA

. JIeMCTBUSA IEKTPUIECKOTO TOKA

10. DnexTpuyeckuii TOK B KUIKOCTH

11. I'a30BbIi1 pa3psg

12. VI3amepeHue Cuiibl TOKa aMIepMeTpOM

13. 3MepeHue 31eKTpUYECKOro HaIpsHKEHHUsS BOJIBTMETPOM

14. Peoctat u Mara3u COnpOTUBJICHUIN

15. BzaumopeiicTBrEe MOCTOSTHHBIX MAarHUTOB

16. MogenupoBaHre HEBO3MOKHOCTH pa3/ielieHus MOJI0COB MarHura
17. MoaenvpoBaHue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB

18. OnsIT OpcTena

19. MaruuTHOE 10JIe TOKa. DJIEKTPOMAarHuT

20. [leiicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM

21 DnexTpoaBUrareab NOCTOSIHHOTO TOKa

22. ViccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHON HHTyKITUU

23. OnbiTel dapanes

24. 3aBUCHMOCTb HaIIPaBJICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro BO3HUKHOBEHUS
25. DIEeKTpOreHepaTop NOCTOSHHOTO TOKa

00NN U AW~

JlabopaTopHbie padoThI U ONBITHI

1. OmeITH IO Ha6J'II-O,[[€HI/IIO QJICKTPU3alUU TCII HHﬂYKHHCﬁ " 1IpH COIIPUKOCHOBCHHUU



. HccnenoBanue neiicTBUs 3IEKTPUUECKOTO MOl HA MPOBOJHUKU U AUDICKTPUKHI

. COopka u mpoBepka pabOThl ANEKTPUUECKOM 1IETTH MOCTOSTHHOTO TOKa

. M3Mepenue u perynimpoBaHue CUIIbI TOKA

. VI3amepenue u perynupoBaHue HapsHKEHUS

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYILIETO Yepe3 PE3UCTOp, OT COMPOTHUBIICHUS
pe3ucTopa U HaNpsHKEHUs Ha PE3UCTOpe

7. OmnbITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBIICHHS MIPOBOJHUKA OT €0
JUTMHBI, TIOUIATU TIONEPEYHOTO CEYEeHHUs M MaTepuaa

8. IlpoBepka mpaBuia CIOKEHUS HANPSHKEHUW TpU TOCIEIOBATEIHHOM COCIUHEHHH JABYX
PEe3UCTOpOB

9. TlpoBepka mpaBuia JIsl CUIIBI TOKA MPHU MapalieIbHOM COETMHEHUU PE3UCTOPOB

10. Onpenenenue pabOThI 3IEKTPUUECKOTO TOKA, UAYLIETO YEPE3 PE3UCTOP

11. Onpenenenue MOUTHOCTH 3JIEKTPHUUECKOTO TOKA, BBIACISAEMON Ha pe3UCTOpe

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JaMITIOUKy, OT HAMPSDKEHHS Ha HeH

13. Onpenenenne KIIJI narpeBatens

14. VccnenoBanne MarHUTHOTO B3aUMOJICHCTBHS TOCTOSIHHBIX MarHUTOB

15. VI3yueHue MarHuTHOTO MOJIS MMOCTOSTHHBIX MarHUTOB MPU UX 00BEAMHEHUH U pa3/IeJIeHUN

16. UccnenoBanue AeMcTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJNIKY

17. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTyIIKU C TOKOM U MarHuTa
OT CHJIBI TOKA U HAIIPaBJICHUS TOKA B KaTyIIKe

18. M3yuenue neicTBUS MAarHUTHOTO TOJISl HA MPOBOJHHUK C TOKOM

19. KonctpyrpoBanue W u3ydeHUE paOOThI AJIEKTPOBUTATEIS

20. Usmepenue KIIJI anexkTpoaBuraTebHON yCTaHOBKH

21. OnbITH MO MCCIETOBAHUIO SIBICHHS DJICKTPOMATHUTHOW MHIYKIMU: HUCCIIEAOBAaHUE M3MEHEHUH
3HAYEHUS M HAMpPaBJICHUS UHIYKIIMOHHOTO TOKa

.O'\kh-lkU)[\.)

Pa3gen 4. CBeToBbI€ IBJICHUS

JlyueBas mozaenb cBera. Mcrounuku cseta. IlpsMonnHeliHoe pacnpocTpaHEeHHE CBeTa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue csera. Ilnockoe 3epkaiio. 3akoH OTpaKE€HUs CBETA.

[Ipenomnenue cBera. 3akoH mnpesomieHUs cBeTa. [lonHOe BHyTpeHHee OTpaKeHUE CBeETa.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX CBETOBOJAX.

Jlunza. Xox mydeit B muH3e. OnTuyeckas cucrema Qoroanmaparta, MUKpockona u teneckomna (MC).
I'na3 kak ontuyeckas cucreMa. ban3opyKkocTs U JalbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crekTtp. OnbiTel HbtoToHa. CroxeHue CHEKTPajbHBIX I[BETOB.
Hucnepcus ceera.

Hemoncmpayuu

[IpssMonMHEHOE pacIIPOCTPAaHEHUE CBETA.

OtpaxeHue cBerta.

[Tonyuyenne n300pakxeHni B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
ITpenomnenue cBera.

OnTHueckuil CBETOBO/I.

Xox mydei B coOMparoIieit JInH3e.

XoJ J1ydeil B paccenBarole JIMH3E.

[Tonmyuenue n300paxeHnit C MOMOIIIBIO JIHH3.

. IIpunnun aeiictBus ¢oToarnmnapara, MUKPOCKOIIA U TEJIECKONA.
10.Mozens riasa.

11.Pa3znoxxenue 6e10ro cBera B CIEKTP.

12.ITonydenue Genoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX IIBETOB.

00NN U AW~



Jlabopamopnovie pabomot u onvimeol

1. UccnenoBaHue 3aBUCUMOCTH YTJIa OTPaXKEHHsI CBETOBOTO JIyda OT yTJjia MMaJIeHusl.

2. M3yueHne XxapakTepUCTUK U300pakeHUs MpeIMeTa B IUIOCKOM 3epKaJie.

3. UccnenoBaHue 3aBUCMMOCTH yIJla MPEJIOMIICHHSI CBETOBOTO Jyda OT yrIjla MajeHHsl Ha TpaHule
«BO3YX—CTEKJIIO».

4. Tlomydenne n300pakxeHU# C TTOMOIILI0 COOMPAFOIICH JIMH3BI

5. Onpenenenue GOKYCHOTO pacCTOSHHS U ONITUYECKOM CHIIBI cOOMparoIeii TUH3BI.

6. OnBITHI 110 Pa3NIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbITH IO BOCIIPUATHUIO IIBETA PEAMETOB IPH WX HAOIIOJCHNUHU Yepe3 LIBETOBBIC (PUIIBTPHI.

IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

WN3yyenne ¢usukum B 8 Kiacce HANpPAaBICHO Ha JOCTHIKCHHE OOYYAIONIUMUCS JTHYHOCTHBIX,
MeTanpeAMETHBIX U MIPEIMETHBIX Pe3yIbTaTOB OCBOCHHUS yU€OHOTO MpeIMeTa.

JINYHOCTHBIE Pe3yabTAThI
Ilampuomuueckoe éocnumanue:
e MPOSIBICHUE MHTEpPECAa K MCTOPHUM M COBPEMEHHOMY COCTOSIHMIO POCCHUHCKOW (pusnueckont
HaYKH;
e IIEHHOCTHOE OTHOILIEHHUE K JOCTH)KEHUSIM POCCUHCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-npagcmeenHnoe gocnumanue:
e TOTOBHOCTb K AQKTUBHOMY YYaCTHIO B OOCYXKICHMM OOIECTBEHHO-3HAUYMMBIX U STHYECKHX
npo0seM, CBA3aHHBIX C MPAKTHUECKUM MPUMEHEHUEM TOCTIKEHUH pr3nku;
e OCO3HaHME BaXXHOCTH MOPAJIBHO-ITHYECKUX IMPUHIIUIIOB B IEATEILHOCTH YUEHOTO.

Icmemuueckoe éocnumanue:

e BOCIPHUATHE 3CTETUYECKHX KayecTB (PU3MUECKOW HAyKu: €€ TapMOHMYHOTO IOCTPOCHHUS,
CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH.

llermocmu HAYYHO20 NO3HARUA:

e OCO3HaHME LEHHOCTU (U3NYECKOM HAyKHM KaK MOIIHOTO WHCTPYMEHTa IO3HAaHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUILIEH COCTABIISIIOLIEH KyIbTYpPHI;
e pa3BUTHE HAYYHOU JHOOO3HATEIBHOCTH, HHTEPECA K HUCCIIEI0BATEIbCKON e TEIIbHOCTH.

@Dopmuposanue Kyabmypol 300P06bs U IMOUUOHATILHO20 O1A2ONOTIYHUA:

e OCO3HaHHE IIEHHOCTH 0€30MacHOro 00pa3a )KM3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MUDE,
BKHOCTH TPaBUJI 0€30MMaCHOTO TIOBEJACHUS HAa TPAHCIIOPTE, HA IOPOTrax, C AIEKTPUUECKUM U
TEIUIOBBIM 00OPY/I0OBaHHEM B IOMAIIIHUX YCIOBUSX;

e chOpPMHPOBAHHOCTH HABBIKA pedIIEKCHH, MPU3HAHKE CBOETO MpaBa Ha OUIUOKY M TaKOTO K€
npaBa y Ipyroro 4ejioBeka.

Tpyooeoe socnumanue:



e AKTHMBHOE yYacTHE B PEIICHUH MPAKTHYCCKUX 3a/1a4 (B paMKaX CEMbH, IIKOJIbI, TOPOJa, Kpas)
TEXHOJIOTHUECKON U COIMANBHON HAIMPABICHHOCTH, TPEOYIOMUX B TOM YUCIE U (DPU3HUECKUX
3HAHWM;

e HHTEPEC K MPAKTUYCCKOMY H3YUCHHUIO MPOQECCH, CBI3aHHBIX C (DU3HKOM.

IKxonozuueckoe eocnumanue:

e OpHEHTAlUsl Ha NOpUMEHEHHE (U3MUECKUX 3HAHUU I pelieHus 3axad B 001acTH
OKpY’Karollel cpeibl, INIAHUPOBAHUS ITOCTYIIKOB U OILIEHKH UX BO3MOXHBIX MOCIEACTBUN JUIS
OKpY Karollel cpenbl;

e OCO3HaHME IJIOOATBHOTO XapakTepa SKOJIOTMYECKUX MpOOJIeM U IyTeH WX pEelICHHUS.

Aoanmayus o6yuarue2oca K usMeHAI0WUMCA YC108UAM COUUATIbHOU U RPUPOOHOIL CPeObl:

e TOTPEOHOCTH BO B3aUMOJCHWCTBUM NP BBIMOJIHEHUH UCCIIEOBAHUN U MIPOEKTOB (pU3HuecKon
HaIPAaBJICHHOCTH, OTKPHITOCTh OIBITY ¥ 3HAHHSIM JIPYTHUX;

L] IIOBBIIIICHUEC ypOBH}I CBOCfI KOMIICTCHTHOCTHU qepe3 HpaKTquCKyIO ACATCIBHOCTD,

e TOTPeOHOCTh B (OPMHUPOBAHMHM HOBBIX 3HAHHWK, B TOM dYHCIEe (HOPMYIHPOBATH HJCH,
IIOHATHA, THUIIOTE3BI O (1)I/I3I/I‘IGCKI/IX 06’beKTaX U ABJICHUSAX,

e 0OCO3HaHHE NePUITUTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEHN B 00J1acTH (DU3UKH,

e IUIAHUPOBAHME CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMA;

e CTpPeMJICHHE aHAJTU3UPOBATH M BBIABJIATH B3aMMOCBSI3H MPUPOIBI, OOIIECTBA M SKOHOMHUKH, B
TOM YHUCJIC C UCITIOJIB30BAHUECM (1)I/I3I/ILICCKI/IX 3HaHHﬁ;

e OICHKA CBOMX JICHCTBUH ¢ Y4YETOM BIMSHHS Ha OKPYKAMOIIYIO CpEay, BO3MOXKHBIX
rII00AJILHBIX TTOCIIEACTBUMN.

MeTanpeaMeTHble pe3yJabTaThI

VHHBepcaJILHLIe no3HaBaTelbHbIE NEHCTBUS
ba3oBble JJornueckue AeiicTBUs:

e BBUIBIIATH M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKK O0OBEKTOB (SIBICHUI);

e YCTaHABIIMBATh CYIIECTBEHHBIH NPHU3HAK KIaCCH(PUKAIMH, OCHOBAaHUS UIsI 000OIIEHHS W
CpaBHEHUS,

e BBIIBISITh 3aKOHOMEPHOCTH W TIPOTUBOpPEYMS B pPacCMaTpUBaeMbIX (hakTax, TAHHBIX W
HaOJIIOJICHUSIX, OTHOCAIIMXCS K (PU3HYECKUM SIBIICHHSM;

e BBUIBISITh TPUYUHHO-CIICJICTBEHHBIC CBS3M TPH HW3YYCHUH (UIUUECKUX SIBICHUA W
IPOLIECCOB;  JIeNlaTh  BBIBOJBI C  HCIOJNB30BAaHWEM JIEAYKTUBHBIX W  HMHAYKTHBHBIX
YMO3aKJIIOYEeHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PU3UUECKUX BEIHMUHH;

e CaMOCTOSITENBHO BBIOMPATh CHOCOO pemieHus y4deOHOH (Qu3nueckoil 3amaum (CpaBHEHHE
HECKOJIBKMX BapHaHTOB PEIICHHUs, BEIOOP HANOO0IIee OIXOAAIIETO C YYETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPHUTEPHUEB).

Ba3oBble uccienoBareJLCKUeE AeliCTBHA:
e  HCIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEILCKUNA HHCTPYMEHT TMIO3HAHUS;

e TMPOBOJUTH IO CAMOCTOSATEIHHO COCTAaBICHHOMY IIJIaHY OIIBIT, HECIOXKHBIM (hU3MUeCKUui
AKCTICPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE (PU3UUECKOTO SIBICHHS;



OIICHMBAaTh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTH HH(OpPMAIMIO, TMOIYYCHHYIO B XOJe
MCCJICIOBAHMSI WJIH SKCTICPUMEHTA,

CaMOCTOSITENNbHO (POpMYIHpPOBaTH OOOOIIEHHS U BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJTIO/ICHUS, OTBITA, UCCIICIOBAHNS,

MPOTHO3UPOBATh BO3MOXKHOE JajbHeiiiee pa3BUTHE (U3MUYECKUX TMPOILIECCOB, a TaKxKe
BBIJIBUTATh TPETOIOKEHUS 00 MX Pa3BUTHH B HOBBIX YCIIOBUSX U KOHTCKCTAX.

Paborta ¢ unopmanmeii:

OPUMEHATh pa3IM4YHbIE METO/Abl, MHCTPYMEHTHl U 3alpochl IpH TMOHCKE M OTOOpe
uHGOpMaIMU WK JaHHBIX ¢ YUETOM IPeAIoKeHHON yueOHOo! (hu3nueckoi 3aaauu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIUIO PA3INYHBIX BUI0OB
U GopM IPECTABICHUS;

CaMOCTOSITENIbHO  BBIOMpaTh ONTUMAIBHYIO (OpMYy HpeAcTaBieHHs HHGOpMALMU U
WUITIOCTPUPOBATh pelIaeMble 33Jaul HECJIOKHBIMU CXEMaMHU, luarpaMMaMu, HHON rpadukoin
U UX KOMOMHALUSAMH.

YHI/IBCpcaJ'ILHBIe KOMMYHHUKAaTHBHBIC HeﬁCTBHﬂ

OO01menue:

B XOJIe 00CYXXJIeHHs y4eOHOTO MaTepualia, pe3yJbTaToOB JIA0OPATOPHBIX padOT U MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CY>KIaeMOi TeMbl U BBICKA3bIBaTh UJICH, HAIICTICHHBIE HA

pelIeHne 3a1auu 1 moiepkanue 01aroxenaTeIbHOCTH OOIICHHUS;

COTIOCTABJIATh CBOM CYXACHUS C CY>KICHHUSIMH JIPYTHX YYaCTHHKOB JUANIOTa, OOHAPYKUBATh
pasiiniuue U CXoACTBO HO3HHHﬁ; BbIpaXaTb CBOIO TOYKY 3PCHUSA B YCTHBIX W INMHCbMCHHBIX
TEKCTaxX; MyOJIMYHO TPEJACTABIATh PE3YNbTAaThl BBIMOJIHEHHOTO (DU3MUYECKOTO OIBITA
(9KCTIepUMEHTa, UCCIIEIOBAHMS, TIPOCKTA).

CoBMecTHasl 1eATEJHHOCTD (COTPYAHUYECTBO):

MOHUMATh W UCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M HMHIUBHIYaIbHOH padOTHI MpHU
pelIeHnN KOHKPETHON (hru3nyecKoil mpoOaemsl;

NPUHUMATh eI COBMECTHOW JIeATENbHOCTH, OPraHU30BBIBaTh JCUCTBUS 1O €€
JTOCTHKCHHIO: PaclpeesiATh PO, OOCYXKIaTh MPOIECCHl M PE3ylbTaThl COBMECTHOM
paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIOJIEH;

BBITIOJHATh CBOIO YacTh pabOThI, JIOCTHTash KAa4eCTBEHHOTO pe3ysbTrara II0 CBOEMY
HATPAaBICHUIO U KOOPAUHUPYS CBOM JCUCTBUS C APYTUMH YJICHAMH KOMAaH/IbI;

OIICHWBATh KAa4eCTBO CBOETO BKJIaJla B OOIIMH TPOJYKT MO KPUTECPHSIM, CAMOCTOSTEIHLHO
c(hOpMYyJIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

YHI/IBCpcaJ'ILHBIe PETYIITHUBHBIC HeﬁCTBHH

Camoopranm3anus:

BBISIBJISITH IPOOJIEMbI B JKM3HEHHBIX M Y4YEOHBIX CHUTyalUsiX, TPeOyOIIMX JUIsl pEeleHHUs
(bu3nuecKux 3HaHUil;

OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXO0AaX MPUHITUS peUIeHUH (MHIUBUAYaIbHOE, IPUHSITHE
peleHus B IpyIIie, IPUHATHE PeIIeHUH rpynmoil);



e CaMOCTOSITEJILHO COCTAaBJIATh ANTOPUTM peleHus (U3MYEecKOl 3ajauM WM IUIaHa
UCCIIEIOBAaHUA C YYETOM HMEIOIIMXCS PECYypcoB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBaTh MpeAaraeMble BapuaHThl peIIeHHIH;

e JenaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CamokoHTpOJIb (pediexcusi):

e J1aBaTh a/ICKBAaTHYIO OLEHKY CUTyalluH U IIpeJylaraTh IUIaH €€ U3MEHEHMS],

e OOBACHATH MNPUYMUHBI JOCTHXKEHUS (HEJOCTHIKEHMSI) pe3ysbTaToOB JESTENbHOCTH, IaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY;

e BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTb (B TOM YHCJIE B XOJ BBINOJIHEHUS (DU3HMUECKOTO
UCCIIEIOBaHMS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, U3MEHUBIIMXCS CUTYalHid,
YCTaHOBJIEHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUAM.

IMOUMOHAJILHBLIA HHTEJJIEKT:

e CTaBUTH ce0s Ha MECTO APYTOro 4YeloBeKa B XOJE CIopa WM JUCKYCCUU Ha HAy4YHYIO TEMY,
MOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOTO.

IIpunsiTHe ceds U APyrux:

e TpHU3HABaTh CBOE MPABO Ha OIIMOKY MPH PEIICHUU PU3NYECKUX 3a]ad WIH B YTBEPIKICHUAX
Ha Hay4YHBIE TEMBI U TaKOE K€ IIPaBO APYTroro.

IIpeameTHbIe pe3yabTaThI

[IpenmetHble pe3yibTaThl Ha ©0a30BOM YpPOBHE JOJDKHBI OTpakaThb C(OPMHUPOBAHHOCTH Y
00ydJaronmxcsi yMeHH:

e  WCIOJB30BATh MOHATHS: MAcca U pa3Mepbl MOJICKYJI, TEIIOBOE BM)KEHUE aTOMOB M MOJIEKY!I,
arperaTtHble COCTOSIHUSI BEIIECTBA, KPHUCTAJUIMYECKHWE W aMOp(HbIe Tena, HACBHIIICHHBIA H
HEHACBIIICHHBIN Tap, BIAXKHOCTh BO3/YyXa; TEMIIEpATypa, BHYTPEHHSS SHEPIUs, TEIJIOBOU
JBUTATENIb; SJEMEHTAPHBIA JIIEKTPUYECKHUH 3apsl, IIEKTPUUYECKOE TMOJie, MPOBOJHUKU H
JUIJICKTPUKU, IOCTOSIHHBIN BJIeKTpI/I‘IGCKI/Iﬁ TOK, MAarHuTHOE€ I10JIC,

e pasnMyaTh SIBJICHUS (TEIUIOBOE pacIIUpEeHUe/CxxaTHe, TeIonepeaada, TeIIOBOe paBHOBECHE,
CMa4dYunBaHUC, KalmnJIJIIPHBIC SABJICHUA, HCIIapCHHC, KOHJCHCAaIs, IIJIaBJICHUC,
KpucTaju3anus  (OTBEpACBaHME), KWUIICGHWE, Teruionepenadya  (TEIUIONPOBOJHOCTD,
KOHBEKIIMS, W3JIYyYCHHUE); OJICKTPHU3allds TeJ, B3aUMOJCHCTBUE 3apsAlOB, JICHCTBUSA
INEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aWMOJCWUCTBHME MAarHUTOB, JIEHCTBUE
MAariuMTHOI'O IIOJIA Ha MPOBOJHHUK C TOKOM, SJICKTpOMarHuTHasA I/IHI[YKIII/H{) 110 OIIMCAaHUIO UX
XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPHUPYIOMIMX ITaHHOE (HU3HUECKOe
SIBJICHUE;

e pacmo3HaBaTh MPOSIBICHHWE H3YyYEHHBIX (U3UYECKUX SIBICHUN B OKPYXAIOIIEM MHUPE, B TOM
YUCIIC (bHSI/I‘IGCKI/Ie SABJICHUA B MNPHUPOAC: IMNMOBCPXHOCTHOC HATAKCHUC W KaAIWJIAPHBIC
SIBJICHUSL B TMPHUPOJE, KPUCTAIIBI B mpupoje, uanydenue ConHIa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra; JJICKTPUUECKHE SIBIICHUS B
aTMocdepe, IeKTPUIECTBO KUBBIX OPTaHU3MOB; MAarHUTHOE ToJie 3eMIId, Ipeid Mmoo CoB,
POJIb MArHMTHOI'O IIOJA JJIA KU3HHM Ha 3€MJ'IC, IOJIAPHOC CHUAHHUC, IMPU O3TOM IHCPCBOIHTDH



NPaKTHUUECKYI0 3ajadyy B yueOHYI, BBIIEISATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU
(bu3NUECKUX SIBICHUI;

OMMCHIBATh HM3yUYEHHBIE CBOWCTBA Tel W (U3MYECKUE SIBICHUS, HCTOJIB3Ys (U3NUECKUE
BENIMYMHBI  (TeMIeparypa, BHYTPEHHSI OHEPrus, KOJMYECTBO TEIUIOTHI, yJAelbHas
TEIUIOEMKOCTh ~ BEIIECTBa,  yAeldbHAas  TEIoTa  IUIABJCHMs, yAeNbHas  TEIuloTa
napooOpa3oBaHusl, YIC/bHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOI(PQPHUIMEHT TOJE3HOTO
NEHCTBHS TEIUIOBOM MAIllMHBI, OTHOCHUTEIbHASI BIAXHOCTh BO3/AyXa, DJIEKTPUUECKHUM 3aps,
cuja TOKa, DJJCKTPUYECKOE HaIpsOHKEHUE, COMPOTHUBIICHUE TMPOBOJHUKA, YIEIBHOE
COTPOTHBIICHUE BEIIECTBa, paboTa W MOIIHOCTh S3JEKTPUYECKOTO TOKa); MPU OMHCAHUU
NPAaBWILHO TPAKTOBaTh (PU3WYCCKUI CMBICT HCIIOJb3YEeMbIX BEIUYMH, OOO3HAYCHUS U
eANHULIBI (U3UYECKUX BEIMYUH, HAXOAUTH (DOPMYIIbI, CBSA3BIBAIONINE AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTHMH BEIUYMHAMHU, CTPOUTh TpapUKd W3YYCHHBIX 3aBUCHUMOCTEH
bu3znYecKuX BETUUHH;

XapaKTepU30BaTh CBOWCTBA TN, (PH3UYECKHE SIBICHUS W TMPOIECCHI, UCIOJIB3YsI OCHOBHBIE
MOJIOKEHUSI ~ MOJIEKYJSIPHO-KMHETUYECKOW  TEOpUHM  CTPOCHHS  BEIIECTBA,  MPHUHIIMII
CyNEpIo3uINKU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsijia, 3akoH Oma
JUIsS ydacTka 1end, 3aKkoH J[xoyns - JleHna, 3aKkoH COXpaHEHUsl SHEPTUu; MPHU 3TOM JaBaTh
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U 3allUCBIBATH €r0 MATEMATHUECKOE BBIPAKCHHUE;
OO0BSACHATH (PU3MUECKHE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTyalul
MPaKTUKO-OPHUEHTUPOBAHHOTO  XapaKTepa: BBISIBISTh MPUUYUHHO-CIICICTBEHHBIE CBS3H,
CTPOUTH OOBsICHEHHE U3 | - 2 JTOTHMYECKHUX IAroB C Omopou Ha 1 - 2 M3y4YEeHHBIX CBOMCTBA
dusnyecKkux SBICHUN, (U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; peliaTh pacu&THBIC
3amaun B 2 - 3 fAeWCTBUSA, UCHONB3YS 3aKOHBI U (OPMYIIbI, CBS3BIBAIOIIME (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAllM3a YCJIOBUA 3aJaud 3aMUCHIBATh KPATKOE YCJIOBHUE, BBISBIIATH
HEJIOCTAaTOK JAHHBIX JJISl peUIeHMs 3a/ayd, BHIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE
Uit e€ pelIeHUs, TPOBOJUTh PAacyE€Thl WU CPABHUBATH IMONYYCHHOE 3HAUCHUE (DHU3HUSCKOM
BEJIMUMHBI C U3BECTHBIMH JTAHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIM (PU3NYECKHX METOJIOB;
UCIIOJIB3YSl ONKCAHUE HMCCIEAOBAaHUS, BBIICIATH MPOBEPAEMOE MPEANOI0KEHUE, OICHUBATD
MPaBUIILHOCTH MOPSIKA MPOBEACHUS UCCIIEIOBAHMUS, JIETIaTh BHIBOJIbI;

MPOBOAUTH OMBITHI MO HAOMIOJACHHUIO (DU3MUYECKUX SIBICHUNA WM (PU3NYECKUX CBOWCTB Tell
(KanmuJUIsIpHBIE SIBJICHUS, 3aBUCUMOCTH JABJICHHUS BO3JyXa OT €ro o0bEma, TeMIlepaTyphl;
CKOpPOCTH TpoIlecca OCTBhIBAaHWS/HArpeBaHWs TMPH  HMIIYYEHHMH OT IBeTa H3IY-
YArOIICH/TIOTJIOMIAIONIEH TMOBEPXHOCTH, CKOPOCTh HWCIAPEHHS BOJBI OT TEMIEPaTyphl
KUJAKOCTH M TUIOMAAM e€ TMOBEPXHOCTH; DSJEKTpHU3alMs Tel ¢ B3aUMOJEHCTBUE
SJIEKTPUYECKUX 3apsiioB; B3aUMOJICHCTBUE IOCTOSIHHBIX MAarHUTOB, BH3yaJlM3allusi Mar-
HUTHBIX TIOJIEH MOCTOSTHHBIX MAarHUTOB; IEHCTBUS MarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM,
CBOMCTBAa  DJICKTPOMArHuWTa,  CBOMCTBAa  JJIGKTPOABHUTATENIE  IMOCTOSIHHOTO  TOKA):
dbopMynupoBaTh MpoBepseMble MPEANOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEI0KEHHOTO
000pYyI0BaHUST; OTIMCHIBATEH XOJ ONBITA U (POPMYITHUPOBATH BEIBOJIBI;

BBITMIOJHATH MPSMbIE U3MEPEHUsI TEMIEPaTypbl, OTHOCUTENBFHON BIAXKHOCTH BO3/1yXa, CHIIBI
TOKa, HANPSDKEHUS C KCIIOJIb30BAHHEM AHAJIOTOBBIX MPHOOPOB M JATYMKOB (HU3HUECKUX
BEJIMYMH; CpPaBHUBATh pe3yJbTaThl HW3MEpPEHUl ¢ Y4ETOM 3aJaHHON  abCOTIOTHOM
MOTPEITHOCTH;

MPOBOANUTH HCCJIENOBAHUE 3aBHUCUMOCTH OJHOW (PU3NYECKOW BENIMYUHBI OT JAPYroil c
HCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH COIMPOTUBIICHUSI MPOBOJHHKA OT €ro
JUIMHBI, TUJIOMIAJAM TOMEPEeYHOr0 CEYEHHS U YyNEJIbHOIO COMPOTHBIICHUS BELIECTBA
MPOBOJIHMKA; CUJIBI TOKA, WAYIIETO 4Yepe3 MPOBOAHHUK, OT HANPSIKEHUS Ha MPOBOJIHUKE;
UCCIIEJIOBAaHUE TOCIEAOBATEIbHOTO U  MapajuieIbHOTO COCIWHEHUI  MPOBOJHUKOB):
IUIAaHUPOBATh HUCCIEAOBAaHUE, COOMpATh YCTAHOBKY U BBIMOJHATH HU3MEPEHHUS, CIeAys



NpeUIOKEHHOMY TIaHy, (UKCUPOBATh pPE3yJbTaThl MONYyUYEHHOM 3aBUCHUMOCTH B BUJE
TaOJHIl U TPaHKOB, A€TaTh BRIBOABI 10 pe3yJIbTaTaM HUCCIICAOBAHMS;

NPOBOJAUTH KOCBEHHBbIE M3MEpeHUs (PU3NYECKUX BeMMYUH (ylenbHas TeIUIOEMKOCTh
BEIIECTBA, COMPOTUBJICHHWE TIPOBOJHMKA, pabOoTa W MOIIHOCTh JJIEKTPHUUYECKOTO TOKA):
IUIAHUPOBAaTh M3MEPEHHUs, COOUpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY, CJeays Mpeio-
KEHHOW MHCTPYKIUH, U BBIYUCIIATh 3HAUEHUE BETUUYHHBI;

coOroAaTh MpaBuiia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 1a00paToOpHBIM 000PYI0BaHHEM;
XapaKTepU30BaTh MPUHIUIBI AEUCTBUS U3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpON Ha WX omucaHus (B TOM 4YHCIIE: CUCTEMa OTOIJICHHS JIOMOB, TUTPOMETp, MapoBas
TypOuHa, aMIIepMETp, BOIBTMETP, CYETUHUK DIIEKTPUICCKOIN SHEPTHH, HIIEKTPOOCBETUTEIILHBIC
npuOOpkI, HarpeBaTeIbHbIE EKTPONPUOOPHI (TIPUMEPHI), FNEKTPUUECKUE TPETOXPAHUTEINH;
3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb MOCTOSHHOIO TOKA), MCIOJb3Yysl 3HAHUS O CBOMCTBax
buznyeckux ABIEHUN 1 HEOOXO0AUMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCTbIE TEXHUYECKUE YCTPONCTBA M U3MEPUTENIbHBIE IPUOOPHI IO CXEMaM U
CXEMaTUYHBIM pPHUCYHKaM (GKUIKOCTHBIA TEPMOMETp, TEPMOC, ICHUXPOMETP, THUTPOMETD,
JBUTATE€Ib BHYTPEHHETO CrOpaHMs, JJEKTPOCKON, PEOCTaT); COCTaBIATh  CXEMBbI
3JIEKTPUYECKUX LIETeH € MOCIEI0BAaTEIbHBIM U MapaJUICIbHBIM COECIMHEHHUEM 3JIEMEHTOB,
pasnuyasl ycIIOBHbIE 0003HAYEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LETIEH;

MPUBOJIUTH MPUMEPHI/HAXOIUTh HHPOPMAIIHIO O MPUMepax MPAKTHYECKOTO HCTOIb30BaHUS
¢u3Muecknx 3HAHUN B TOBCEIHEBHOW JKM3HM s obOecrieueHus: O€30MacHOCTH TIpU
oOpaiieHuu ¢ mpuOOpaMH U TEXHHUYECKUMHU YCTPOWCTBAMH, COXpPaHEHHsI 3/I0pOBbS U
cOOII0ICHNSI HOPM 9KOJIOTMYECKOTO TIOBEJIEHUS B OKPY KAIOILIEH Cpele;

OCYHIECTBIISITh TOUCK uH(popMammu (usnueckoro cojepxkanus B cetu MHTepHeT, Ha
OCHOBE MMEIOIIMXCS 3HAHUN M MYTEM CPaBHEHUS JIOTNOJIHUTEIbHBIX HCTOYHUKOB BBIJCIATH
uHbOpMaIUIO, KOTOPas SIBISIETCS MPOTUBOPEUNBOM UM MOXKET OBITh HEZAOCTOBEPHOM;
UCIIOJb30BaTh IPU BBINOJHEHUH YYEOHBIX 3a/JaHuil HAay4YHO-IOIYJSIPHYIO JIUTEpaTypy
¢duznyeckoro conepikaHus, CIpaBOUYHBIE MaTepualbl, pecypchl ceTu VHTepHeT; BlaaeTh
npuéMaMH KOHCTIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus MHGOPMAIMHM W3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC TIMCbMEHHBIE W KpaTKHE YCTHBIE COOOIIeHusi, 00o00Imas
uHGOpPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB (PU3UYECKOTO COJEpKaHus, B TOM YHCIE
nyOJINYHO TIPEJCTABIATh PE3yJIbTaThl MPOCKTHON WM HCCIENOBATENbCKON JESTEeIbHOCTH;
OpU 3TOM TPaMOTHO HCHOJIb30BaTh M3YUYCHHBIH TMOHSATHUIHBINA ammapaT Kypca (uU3HKW,
COIPOBOXKAATh BBICTYIIJICHUE NTPE3EHTALUEH;

OpU  BHINOJHEHUH YYE€OHBIX TIPOEKTOB U HUCCIENOBaHMA (U3MUECKUX MPOLIECCOB
pacnpenenaTb 00s13aHHOCTH B IPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJjauaMu, CIEIUTh
3a BBINOJHEHWEM IUIaHA JIEWCTBHM M KOPPEKTHUPOBATH €ro, AaJeKBATHO OLIEHUBATH
COOCTBEHHBI BKJaJ B JESATEIBHOCTh TPYIIbI; BBICTPAaUBaTh KOMMYHUKATHBHOE
B3aMMOJCHCTBHE, IPOSBISASL TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

ITOYPOYHOE IIJIAHUPOBAHUE

Ne Tema ypoka KoanuecTBo yacos [ara Buasl, popmbl
n/n U3YYEeHUS | KOHTPOJIA
BCEro KOHTPOJIb | PaKTHYe
Hble cKHe
padoThI padoThI
1 TenoBbie sIBIEHUS. 1 0 0 1 Henensa YcrHblii onpoc

TermnoBoe NBUKEHHUE.
BHyTpeHHss SHEprus.




BBOAHBII HHCTPYKTAX 11O
TEXHUKE 0€3011aCHOCTH B
kaOuHeTe PU3nKH.

2 | CiocoObl M3MEHEHUS 1 Hemenst | YcTHBIN ompoc
BHYTpPEHHEHN 3HEPIUH.
TermmonpoBOAHOCT.

3 KonBekuus. N3myuenue. 2 Henena | YCTHBIN ompoc
[Ipumeps! Ternonepenaun TectupoBanue
B IIPUPOJIE U TEXHUKE.

4 KonnuecTBO TEILIOTHI. 2 Henens VYcrHblii onpoc
VY nenbHas TEIIOEMKOCTb Pemenue 3amau
BEIIECTBA.

5 . 3 nenens | KonrposbHas
BxonHO# KOHTPOJIB

paborta

6 | Pacuer xonnuecTBa 3 Henmenst | YCTHBIM orpoc
TEIUIOThI IPH HAarpeBaHUU Pemienue 3anau
WM OXJIQXKJICHUH.

7 | JJabopatopnas paGota Ne 4 venens | JlaboparopHas
1 «CpaBHEHHE KOJIUYECTB pabora
TEIJIOTHI IIPH
CMEIIMBAaHUM BOJIbI Pa3HOU
TEMIEepaTypbI».

8 | YpaBHEHHE TEIJIOBOTO 4 nenens | Pemenue 3amau
OanmaHca

9 | JJaGoparopnas pabota Ne Suenens | JlabopaTtopHas
2 «M3Mepenue yaenpHou pabota
TEIIOEMKOCTH TBEPJOTO
TEna»

10 | DHeprus Tomiauaa. SHenenss | YCTHBIN onpoc
VY nenpHas Termiora Pewenue 3anau
CTOpaHMsL.

11 | 3akoH coxpaHEeHUs U 6 Hexenss | YCTHBIH ompoc
IPEeBpalLEHNs SHEPTHU B Pemienue 3anau
MEXaHUYECKUX U
TEIUIOBBIX MTPOLECCaX.

12 | IIpoBepounas pabora Ne 1 6 nenenss | IlucpmeHHsIH
«TenoBble SIBICHUSDY KOHTPOJIb

13 | ArperaTHble COCTOSIHUS 7 Henmens | YCTHBIN OIpoc
BeniecTBa. [InaBnenue u
OTBEpJEBaHUE
KPUCTANINYECKUX TelL.

14 | YnuenbHas TemioTa 7 "Henenst | YCTHBIN onpoc
IU1aBiieHus. Pemenue Pemenue 3anau
3aJa4 Ha IUIaBJIEHUE U
OTBEpAEBaHUE TEIL.

15 | Ucnapenue u 8 Henens VYcrHblii onpoc

KOHIEHCAIHA.
ITornomenue u
BBIJICJICHUE YHEPTUH.

Pemenune 3agau




Hacepitenusiii u
HEHACBIILICHHBIN Nap.

16 | Kunenue. Y nenpHas 8 Henenst | YCTHBIM orpoc
TEII0Ta Pemmenue 3anau
napooOpa3oBaHusl.

17 | BnaxxHoCTh BO3AyXa. 9 "Henensa VYcrHblii onpoc
Crioco0bI U3MepeHus Pemienue 3amau
BJIQYKHOCTH.

18 | Pacuer xonuuecTtBa 9 nenensi | Pemenue 3amau
TEIJIOTHI IPU
napooOpa3zoBaHUU U
KOH/ICHCALIUH.

19 | Pemenue 3a1a4 1o Teme « 10 negenst | YcTHBIM orpoc
N3meHnenue arperaTHbIX Pewenue 3anau
COCTOSIHU BELECTBA»

20 | IIlpomexxyTouHas 10 nenens | KontponbHas
KOHTpOJIbHAs paboTa 3a 1- pabora
W TPUMECTP

21 | Pabota napa u rasa npu 11 Henenst | YcTHbIH omipoc
pacupenu. /[Burarens Pewenue 3anau
BHYTPEHHETO CrOpaHusl.

22 | Ilaposas Typ6una. KI1J] 11 nenensa | Pemenue 3anau
JIBUTATEJISI.

23 | Pemenue 3ama4 Ha 12 venensa | IlucrMeHHBIH
Haxoxaenue KII1/] KOHTPOJIb
TEIJIOBOTO JIBUTATEIISI.

24 | DnexTpusanus Tel npu 12 Henens | YcTHBIN onpoc
CONPUKOCHOBEHUH. Pemienue 3amau
BzaumoneiictBue
3apSKEHHBIX TEJl.

DJIEKTPOCKOIIL.

25 | DnekTpuyeckoe noJe. 13 Henenst | YcTHBIN omipoc
JlenumocTh
AIEKTPUUECKOTO 3apsija.

26 Crpoenue atoma. OnbIT 13 Henens | YcTHbINM onpoc
Pesepdopra. Pewenue 3amau
27 OO0ObsacHeHNE 14 nenenst | YcTHBIM ornpoc
AJIEKTPUYECKHUX SBJICHUM.
[IpoBonHUKH,
MOJIYTIPOBOJTHUKH U
HEIMPOBOIHUKHU
AJIEKTPUYECTBA.
28 ITpoBepounas padota Ne 3 14 nenensa | TectupoBanue
o TemMe
«DNEKTPOCTATUKAY.
29 DJEKTPUYECKUH TOK. 15 Henens | YctHbI onpoc
Hcrounnku Pemenue 3anau

SJICKTPUYCCKOTO TOKA.
9JI€KTpI/I‘{eCKa}I 1CIb U €€




COCTaBHBIC YaCTH.

30

DIIEKTPUUECKHI TOK B
meTamnax. JlelicTBue
AJIEKTPUYECKOTO TOKA.
Hamnpasnenue
AJIEKTPUYECKOTO TOKA.

15 Henens

VYcTHBII onpoc

31

Cuna Toka. I3mepenue
CHJIBI TOKa. AMIIEPMETD.

16 Henens

YeTHBIN onpoc
Pemenne 3anau

32

JlaboparopHas pabota Ne
3 «COopKa MEeKTPUIECKOM
LCMHU U U3MCPCHUC CUJIBI
TOKA B €€ pa3IMYHbIX
YYaCTKaX).

16 Henens

JlaboparopHas
paborta

33

DJIEKTPUYECKOE
HanpspkeHue. Enuanna
HanpspkeHus. BonbTmerp.
W3MepeHne HanpsKeHHUs!.

17 wenensa

VYcrHblii onpoc
Pemenue 3anau

34

JlaGopaTopHnas pabota No
4 «U3mepenue
HaNpsDKEHUs Ha
Pa3IMYHBIX yYaCTKaX
AIEKTPUUECKON LS.

17 wenensa

JlaGopaTopHas
paborta

35

3aBUCUMOCTH CHIJIBI TOKA
OT HaIpPsHKEHUS.
DIIeKTpUYECcKoe
COMPOTUBIICHUE
MPOBOAHUKOB. Eqununa
CONPOTHUBIICHHUS.

18 Henens

VYceTHBII onpoc
Pemenune 3agau

36

3axon OMa i ydacTka
Lenu. Y aenpHoe
cornpoTuBieHue. Pacuer
COINPOTHUBIICHUS
IIPOBOJIHUKOB. Perenue
3ajad.

18 Henens

VYceTHBII onpoc
Pemenue 3agau

37

Peocrartsl. JlaboparopHas
pabota Ne 5
«PerynupoBaHue CUibl
TOKa PEOCTATOM.

19 Henensa

JlaGoparopHas
pabota

38

JlaGopaTtopHnast pabota No
6 «3mepenne
COTIPOTHUBIICHUS
MPOBOIHHUKA MPH TOMOIIN
ammepMerpa u
BOJIETMETPAY.

19 genena

JlaGopaTopHas
pabora

39

ITocaenoBaTenbpHOE
COE€MHEHHE
ITPOBOJTHUKOB.

20 menens

VYcrHblii onpoc
Pemenue 3anau

40

[TapamnensHoe
COEIMHEHUE
IIPOBOJHUKOB.

20 uenxens

VYeTHBIN onpoc
Pemenune 3agau




41 Pertenuie 3amau o reme 21 uenena | Pemenue 3agag
«INEKTPUUCKUN TOK

42 Pabota u mourHOCTH 21 Henenst | YcrHbIM onpoc
AIEKTPUYECKOTO TOKA. Pemenue 3amau

43 Enunuiier paboTsr 22 Henenst | YCTHBIN onpoc
AIEKTPUIECKOTO TOKA, Pemenue 3amau
MpUMEHsIEMbIE Ha
MIpaKTHKE.

44 HarpeBanue npoBOJHUKOB 22 Hepens | YCTHBIN onpoc
AIEKTPUUYECKUM TOKOM. Pemenue 3amau
3akoH Jlxoyns-Jlenna.

45 JlamMna HakanuBaHus. 23 "Henenst | YCTHBIN onpoc
DIIEKTPUYECKHE Pemenue 3anau
HarpeBaTeJIbHbIE
pUOOPHI.

46 JlaGopaTtopHnas pabota No 23 menens | JlaGopaTopHas
7 «I3mepenre MOIHOCTH pabora
1 paboThI TOKA B
AJIEKTPUYECKON JIaMIIey.

47 24 menenst | YcCTHBIN onpoc
Konnencarop.

Pemmenue 3anau

48 Kopotkoe 3ambIkaHue. 24 penens | YCTHBIN ompoc
IIimaBkue Pemmenue 3anau
MPEAOXPAHUTEIIH.

Pemnrenue 3amad mmo reme
«DNEKTPUUECKUHN TOK.

49 [TpoBepounas pabora Ne 4 25 menens | [lucemeHHBIN
«DNEKTPUUECKUHN TOK. KOHTPOJIb

50 MarauTtHoe 1moJjie ToKa. 25 "Henenst | YCTHBINM onpoc
MarHuTHbIE JIMHUH. Pemenue 3agau

51 MaruutHoe noJie KaTyIKu 26 "Henenst | YCTHBIN onpoc
C TOKOM. D/MarHuThl ¥ UX Pemenue 3amau
IPUMEHEHHE.

52 JlaboparopHast pabota Ne 26 nenenst | JlaboparopHas
8 «COopka 3/MarauTa u pabora
UCIIBITAaHUE €TO
IEUCTBUS.

53 [TocTosiHHBIE MAarHUTHI. 27 venenst | YCTHBIN onpoc
MarnuTtHOe TIos1e
MTOCTOSTHHBIX MarHUTOB.

54 27 nenenst | YCTHBIN onpoc
MaruurtHoe noJsie 3eMJu.

55 JleiicTBME MarHuTHOTO 28 Henenst | YCTHBIN onpoc
TMOJIS1 HAa MPOBOJIHUK C Pemmenue 3anau
TOKOM. DJIEKTPUUYECKUM
JIBUTATEIh.

56 | JlabopaTtopHas pabota Ne 28 wenenst | JlaboparopHas
9 «M3yuenune paborta

QJICKTPHUICCKOI'O




JBUTATENS] TIOCTOSTHHOTO
TOKa (HA MOJICIIN ).
57 Hctounuku cBera. 1 0 0 29 venenst | YcrTHBIN onpoc
PacnipocTpanenue cBera.
58 Hrorosast KOHTpoOIbHAS 1 1 0 29 nenens | KonrtponbHas
pabora paborta
59 OtpaxeHnue cBera. 3aKOH 1 0 0 30 nenens | KonrposbHas
OTPa)KEHHS CBETA. paborta
60 ITnockoe 3epkaio. 1 0 0 30 Henenst | YcTHBIHM ompoc
N3o0pakeHne B TNIOCKOM Pemrenue 3anau
3epKaje.
61 [Ipenomienue cBera. 1 0 0 31 Henensa | YCTHBIN onpoc
3aKOH MPeIOMIIEHUS Pemenue 3amau
CBeTa.
62 Jlunzel. OnTuyeckas cumia 1 0 0 31 megenst | YcTHBIN ompoc
JIUH3BI. Pemenne 3amau
63 N3o06paxenusi, naBacmbie 1 0 0 32 "Henenst | YCTHBIH ompoc
JIMH30M. Pemienue 3agau
64 JlaGopaTtopHnast pabota No 1 0 1 32 megenst | YCTHBIH Ompoc
10 «ITonyyenue Pemienue 3amau
M300pakeHust Ipu
TTOMOIIH JTUH3BDY.
65 I'na3 u 3penue. 1 0 0 33 Henena | YCTHBIN onpoc
bimsopykocTs u
JTaJIbHO30PKOCTh. QUK
66 Oo6o6maroree 1 0 0 34 menmenst | YCTHBIN ompoc
MOBTOPEHHUE TEMBI Pemenue 3amau
«CBeTOBbIE SIBJICHUSY.
OBIIEE KOJIMYECTBO 66 3 10
YACOB I10 ITPOTPAMME
TEMATUYECKOE IIVIAHUPOBAHHUE
Ne HaumenoBanue KoanuecTBo yacos Hara Buasbi Buabl, | DuexkTpoH
n/m | pa3iesoB M TeM | BCero KOHTPO | mp | H3y4YeH AeATeJIbHOCTH dopma HbIE
NporpamMMel JbHbIE | AKT us KOHTpoOJ | (00pa3oBa
padoThl | Hue TeJIbHbIE)
CK pecypchl
ne
paoé
oT
bl
Pa3gen 1. TenioBbie sIBJICHUS
1.1 | TemnoBbie 12 1 2 1 O6ocHoBaHMe VYerueiii | http:/
sIBJICHUS HeZlens | MpaBWJI  U3MEpPEHUus | ompoc, class-
-6 TEMIEPaTyphI. pemenue | fizika.ru
Henenst | CpaBHeHHE 3ajad,
pa3IMYHBIX TecTupoB | http://
croco0oB aHue, www.fizk
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U3MEpEHHs] U IIKal
TEeMIIepaTyphl.
HabGnronenue u
00BSCHEHHE OITBITOB,
JEMOHCTPHUPYIOIINX
M3MEHCHHE
BHYTpPEHHEU
SHEPrUM  Tela B
pe3ynbTaTe
TerIonepenayn u
paboThI BHEIITHUX
CHIL.
HabGnronenue u
00BSCHEHHE OITBITOB,
o0cyxaeHne
MPAKTUYECKUX
CUTYyaLUH,
JEMOHCTPUPYIOLTUX
pa3inyHbIe BUIBI
TeTIonepeavun:
TEIUIONPOBOIHOCTD,
KOHBEKIIHIO,
U3Ty4YeHUE.
Uccnenopanue
SIBJICHUS
TEII000MeHa
CMEIINBAaHUHI
XOJIOJTHOM U TOpsSiYeit
Boapl. HaOmromenue
YCTaHOBJICHHS
TEIUIOBOTO
PaBHOBECHS] MEXIY
ropsiueil ¥ XOJI0JHOU
BOJIOM.
Onpenenenne
(u3mepeHue)
KOJIMYECTBA
TEIIOTHI,
MOJyYEHHOTO BOJIOU
npu TerIooOMeHe ¢
HarpeThIM
METaUTHYSCKUM
WIHHIPOM.
Omnpenenenue
(u3mepeHue)
YIAEIbHOU
TEIUIOEMKOCTH
BEICCTBA.
Pemenue 3ajad4,
CBSI3aHHBIX c

pu

nabopar
opHast
paborTa,
HCbMEH
HBIN
KOHTPOJ
B’
KOHTPOJ
bHasI
paborta

af.narod.ru

https://

kopilkauro
kov.ru/

fizika

https://
resh.edu.r

u

Enunasa
KOJIJIEKITH
s IHOP

Hudporoit
obpazoBare
JIbHBIN
KOHTEHT
«DUBUKOH
»
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BBIYHMCIICHUEM
KOJIMYECTBA TCIIJIOTHI
U TEIIOEMKOCTH npu

TEII000OMeHe.
AHanmu3  cutyauui
MIPAKTHIECKOTO
MCTIOJb30BaHUS
TEIUIOBBIX  CBOWCTB
BEIIIECTB u
MaTepUasoB,
HampuMep B HENIX
YHEPrOCOEPEIKEHNUS:
TETUTOU30JISIIIHS,
sHEprocoeperaroiye
KPBIIIIH,
TEPMOAKKYMYJISITOP
Bl U T. [I.
1.2 11 7 Habmronenune VYerueiit | http:/
HeZlens | SBIEHUM UCHapeHus | ompoc, class-
-12 u KOHJeHcauuu. | pemenue | fizika.ru
Henens | MccnemoBanue 3amad,
npoluecca ucnapeHus | nuceMeH | http://
pa3IMuYHBIX HBIN www.fizk
SKUIKOCTE. KoHTpon | afinarod.ru
OObscHEHUE b,
ABJICHUN ucCHapeHus | KOHTpoa | https:/
A KOHAEHCAIlMM Ha | bHas kopilkauro
OCHOBE aTOMHO- | paboTta kov.ru/
MOJIEKYJISIPHOTO fizika
YYCHUS.
Hab6mronenue u hitps://
H3MeHeHue o0BsicHeHNE resh.edu.r
mporecca KUIEHUS, u
arperaTHbIX =
COCTORHMIA B TOM qucIe
BelecTBa 3aBUCHMOCTH Eaunas
TEMIICpaTyPbl KOJIJIEKITH
KUTICHUS oT 1 LJOP
JTABJICHHS.
Onpenenenue Ludposoit
(u3mepeHue) obOpa3zoBare
OTHOCUTEIIbHOU JTBHBINA
BJIQXKHOCTHU BO34yXa. KOHTCHT
Ha6ronenue «DU3NKOH
mporiecca IUIaBJICHUS »
KPUCTAJUTHYECKOTO

BEIIIECTBA, HAIIPHMEP
JbAA.

CpaBHeHme
IpOIIECCOB
TUTABJICHUS
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KPUCTAJUTHYECKHUX
TeT U pPa3MATYCHUS
npu HarpeBaHUU
aMOP(QHBIX Tell.
Onpenenenue
(u3mepeHue)
YAETBHOM  TEIUIOTHI
IJIABJICHUS JbJIA.
OObsicHEHUE
SIBIICHUM ILIaBIICHUS
U KpUCTAITU3alUU
Ha OCHOBE aTOMHO-

MOJIEKYJISIPHOTO
YUCHHUS.

Pemenue 3ajad4,
CBSI3aHHBIX c
BBIYHCIICHUEM
KOJIMNYECTBA TEIIOTHI
B npoleccax
TerIonepeayu Mpu
IUIaBJICHUH n
KpUCTaJIU3aIUH,
UCIIapEHUU H
KOHJIEHCAIIHH.
AHanmu3  cutyauui
MPaKTUYECKOTO
MIPUMEHEHUS

SIBJICHUM TIIaBICHUS
U KpUCTAJTU3alUH,
Harpumep,
MOJTly4YeHUE  CBEpX-
YUCTBIX MaTEPUAJIOB,
coleBas TIpelka u
Ap.

AHanmu3 paboTel U
00BsACHCHHE
MPUHLINAINA JIeHCTBUS
TEIIOBOIO
JIBUTATEIIS.
Brrunciaenue
KOJIMYECTBA
TEIIOTHI,
BBIIEJSIOIIErOCS
npu CrOpaHuu
pa3NyYHBIX  BUJOB
tormBa, W KIIJ
JIBUTATEIIS.
OO6cyxaeHne
JDKOIOTHYECKUX
HOCJIENCTBUN




UCTIOJIb30BaHUS
JIBUTATEIICH
BHYTPEHHET O
CrOpaHHusl, TEIUIOBBIX
U
TUIPO3JIEKTPOCTAHI]
ui MC —
9KOJIOTHSL, XUMHSI)

Hroro no pasneny
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Paznen 2. DiiekTpuueckue siBJIeHUsA

2.1

DJIEKTpHYeCKHe
3apsabl.
3apsikeHHBbIE TeJ1a
U UX
B3alMOJelCcCTBHE

5

12
HEIeNnsI —
14
Henens

HaOmronenue u
MIPOBE/ICHHE
OITIBITOB o
SIEKTPHU3ALUU  Tell
npu
COTMPUKOCHOBEHHH
Y UHIYKUUEH.
HaGmonenue u
0OBsICHEHHE
B3aNMOICHCTBHS
OJHOUMEHHO "
Pa3HOUMEHHO
3apsKEHHBIX Tel.
O0bBsacHenne
MIPUHIIUIIA
JIEUCTBHUS
ANEKTPOCKOTIA.
O0bBsacHenne
SIBJICHUM
AIEKTPHU3ALUU TIPU
COTIPUKOCHOBEHUU
TeI U UHIYKIHEH ¢
HCII0JIb30BaHUEM
3HAHUHU 0
HOCHUTEIAX
AIEKTPUUECKUX
3apsaoB B
BCIIECTBE.
PacmosnaBanne u
00BSICHEHHE
SIBJICHUM
AIEKTPU3ALUU B
HOBCEIHEBHOM
JKU3HU.
HaOmronenue u
00BSICHEHHE
OIILITOB,

YcTHBIM
onpoc,
pelieHue
3aj1a4,
TECTUPOB
aHue,
MMMCBMEH
HBIH
KOHTPOJI
b.

http:/,
class-
fizika.ru

http:/
www.fizk

af.narod.ru

https://

kopilkauro
kov.ru/

fizika

https://
resh.edu.r

u

Ennnasa
KOJIJIEKIIH
s [1OP

Hudporoit
oOpasoBare
JIBHBIN
KOHTCHT
«Du3ukoH
»
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WITIOCTPUPYIOIINX
3aKOH COXpaHEHUS

ANEKTPUIECKOTO
3apsna.
HaOmronenue
OIBITOB o
MOJIETTUPOBAHUIO
CHJIOBBIX JIMHUH
ANEKTPUIECKOTO
TTOJISI.
HccaenoBanue
IencTBHs
ANEKTPUIECKOTO
TOJIst Ha
MIPOBOAHUKHU u
JIVDJICKTPUKHU
2.2 21 15 HaGmronenue Yerabiid | http:/
HeZeNs — | pa3fIMyHbIX BHJIOB | OMPOC, class-
25 IEUCTBUS pemenue | fizika.ru
HeIens ANMEKTPUIECCKOTO 3ajad4,
TOKa u | TectupoB | http://
oOHapy>XeHHE JTHUX | aHUE, www.fizk
BUJIOB JeiicTBus B | nabopar | af.narod.ru
ITIOBCETHEBHOM opHas
KHU3HU. pabota, | https://
Co6opka u | mucbMeH | kopilkauro
HCIIBITAHUE HBIH kov.ru/
BJIEKTPUYECKOMN koHTpon | fizika
LIEH ITOCTOSHHOTO | b,
TOKa. https:/
H3mepenne  cuibl resh.edu.r
TlocToAHHBIHM Toxa u
. aMIepMeTPOM.
JIeKTpPUYeCcKHii VismepeHue Eutias
TOK
ANEKTPUIECKOTO KOJUIEKIH
HaIPSDKCHUS 1 LJOP
BOJIbTMETPOM.
[IpoBenenue u udposoit
00BsICHCHHE obpasoBare
OIIBITOB, JIBHBIN
JEMOHCTPUPYIOLIHN KOHTCHT
X 3aBUCHMOCTb «Pu3NKOH
ANMEKTPUIECKOTO »
COIIPOTHBIICHUS

MPOBOJIHUKA OT €ro
JJIWHBI, Iomanu
MONIEPEUHOT O
CCUCHUA n
Marepuana.
Uccnenosanue
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3aBHCUMOCTH CHJIBI
TOKa,

MIPOTEKAOIETO
4gepe3 pe3ucTop, oT
COIIPOTHBIICHUS
pesucropa u
HanpsHKEHUs

Ha pe3UCTope.
IIpoBepka mpaBuia
CIIOKEHHUS
HalpsOKEHUN  1pu
10CJIEI0BATEIBHOM
COEJMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka mpaBuia
JUTSL CHJIBI TOKA TIPU
napajuieIbHOM
COCTMHEHUH
PE3UCTOPOB.
AHanmu3 curyauui
MOCJIEI0BATEILHOT
0 U THapaieabHOro
COEIMHEHHUS
MIPOBOTHUKOB B
JOMAIIHUX
AIEKTPUUECKUX
CeTsX.

Pemenne 3amau c
HCIIOJIb30BaHUEM
3akoHa Oma u
dbopmyn  pacuéra
AJIEKTPUYECKOTO
CONPOTHUBJIEHUS
npu
MOCJIeI0BAaTEIbHOM
U mapauieIbHOM
COE€IMHEHUH
MIPOBOTHUKOB.
Onpenenenne
paboThl
3IEKTPUUECKOTO
TOKa,
MIPOTEKAIOLLETO
yepes pe3ucTop.
Onpenenenne
MOIIIHOCTH
3IEKTPUUECKOTO
TOKa, BBIJCIISIEMO
Ha Pe3ucTope.
Uccnenosanue




3aBUCUMOCTH CHJIbI
TOKa yepes
JIAMIIOYKY oT
HaIpsKEHUS Ha
HEW.

Omnpenenenne KIT/]
HarpeBaTelis.
Uccnenosanme
npeoOpa3oBaHus
SHEPTUH npu
oABbEME rpysa
BJIEKTPOJBUTATEIIE
M.

OObsicHeHue
yCTpOMCTBA u
MIPUHITUTIA
EUCTBUS
JOMAIITHUX
3JIEKTPOHArpeBaTen
BHBIX IPHOOPOB.
OObscHeHune
MPUYHH KOPOTKOTO
3aMbIKaHUS u
MIPUHITUTIA
JNEUCTBUA TUIaBKUX
MIPEAOXPAHUTEIICH.
Pemenne 3amau c
HCTOJIb30BAHUEM
3akoHa JIxoynsa—
Jlenna.
HaOmronenue
BO3HHKHOBEHUS
3IEKTPUUECKOTO
TOKA B JKUJKOCTH

Hroro no pasneny
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Pa3znen 3. DjieKTpOMArHUTHBIE SABJIEHUS

3.1

MarnutHsbie
fABJICHUSA

7

0

25
HEIeNnsI —
28
Henens

HccaenoBanue
MarduTHOTO
B3aHUMOJIEHCTBUS
MOCTOSTHHBIX
MarHuTOB.
N3yuenne
MarHiMTHOTO  ITIOJIS
MOCTOSTHHBIX
MarHuTOB TpH HX
00BEeIMHEHNN u
pa3aeieHuHN.

YcrHbII
oIIpoc,
TECTUPOB
aHue,
nabopar
opHast
paborta,
pereHne
3aj1au.

http:/,
class-
fizika.ru

http:/
www.fizk

af.narod.ru

https://

kopilkauro
kov.ru/
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[IpoBenenue
OITIEITOB o
BHU3yaJIU3allu1
IOJIS TIOCTOSHHBIX
MarHuTOB.
N3ydenue siBieHUs
HaMarHW4YWBaHH
BEIIIECTBA.
HccaenoBanue
IencTBHs
3IEKTPUUECKOTO
TOKa Ha
MAarHUTHYIO
CTpEJIKY.
[IpoBenenue
OIIBITOB,
JE€MOHCTPUPYIOLIU
X 3aBUCHMOCTb
CHUIBI
B3aHUMOJCHCTBHUS
KaTyLIKHA C TOKOM U
MarsuTa OT CUJIbI B
Ha MpaBJICHUs

TOKa B KaTYIIIKE.
AHanu3 curyauui
MPAKTUYECKOTO
MIPUMEHEHUS
3JIEKTPOMATrHUTOB
(B OBITOBBIX
TEXHUYECKHUX
YCTPOMCTBAX,
MIPOMBIIIIICHHOCTH,
MEIUIIIHE).
N3yuenne
IEUCTBUS
MarsuTHOTO  MOJIS
Ha TPOBOJHHUK C
TOKOM.

N3yuenue
IencTBHs
3IEKTPOJBUTATEN.
N3mepenne  KII/]
3EKTPOJBUraTENb
HOHM YCTaHOBKH.
PacnosnaBanme wu
aHAIN3 Pa3TUIHBIX
MIPUMEHEHU N
BJIEKTPOJBUTATEIIE
i (Tpancmopr,
OBLITOBEIE

fizika

https://
resh.edu.r

u
Ennnasa
KOJIJIEKITH
s LIOP

Hudposoit
oOpasoBare
JILHBIN
KOHTEHT
«Duzukon
»
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| yerpoiictea u gp.) |

Hroro no pazgeny

Pa3gen 4. CBeToBbI€E IBJICHUS

4.1

3aKOHBI
pacnpocTpaHeHust
cBera

5

29
Henens —
31
Henens

Habmronenue
OTIBITOB,
JIEMOHCTPHPYFOIIH
X SIBIICHUE
IIPSAMOJIMHEHOT O
pacnpocTpaHeHUs
cBeTa
(BO3HUKHOBEHHUE
TEHU | TMOJYTECHH),
u ux
UHTEpIIpeTanus ¢
HCIIOJIb30BaHUEM
MIOHSITHST CBETOBOTO
nyya.

OObsicHeHnE u
MOJIETTUPOBAHUE
COJTHEYHOTO u
JYHHOTO 3aTMEHHH.
HccnenoBanue
3aBUCHUMOCTH yTJja
OTpaKCHHUS
CBETOBOI'O Jyya OT
yTia majaeHusl.
N3ydeHue cBOMCTB

M300paxKeHUs B
IUIOCKOM 3epKaJie.
Hao0monenue 51
0OBsICHEHHE
OIIBITOB o
MIPEJIOMIICHUIO

CBETa Ha rpaHulle
pa3IMYHBIX Cpell, B
TOM YHCJIE OIBITOB
c MOJIHBIM
BHYTPEHHUM
OTpPaXECHUEM.
HccnenoBanue
3aBUCUMOCTH  yTJIa
MpEJIOMJICHUsI  OT
yria najgeHus
CBETOBOTO Jyya Ha
TPaHMIIE  «BO3IYyX
—CTEKIIO».
Pacno3naBanue

YcrHBIN
ompoc,
petieHue
3a1ad4,
TECTUPOB
aHue,
KOHTPOJI
bHast
paborta

http:/

class-
fizika.ru

http:/
www.fizk

af.narod.ru

https://

kopilkauro
kov.ru/

fizika

https://
resh.edu.r

u

Ennnasa

KOJIUICKIIN
2 LIOP

Hudposoit
obpazoBare
JIBHBIN
KOHTEHT
«DHU3NKOH

»
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SIBJICHUM
OTpaKEHUS u
MIPEIOMIICHUS
CBETa

B ITIOBCETHEBHOU
KU3HUA. AHaau3 u
0OBsICHEHHE
SIBJIICHHUS
OINTHYECKOTO
Mupaxa. Pemenue
3a1a4 c
HCIIOJIb30BaHUEM
3aKOHOB
OTpaKEHUS

U TIPEJIOMJIEHUS
CBeTa

4.2

JIuH3bl 1
ONTHYECKHE
npuodopbI

31
Henens —
33
Hezens

[Tonmyuyenune
n300pakeHHi c
MTOMOIIIBIO
coOuparorein u
paccenBaronien
JUH3.
Omnpenenenne
¢dboxycHOrO
paccTostHUs u
ONTUYECKON CHIIBI
cobuparomei
JTUH3BL.

Ananuz
yCTpPOMCTBA u
TIPUHIIHAIIA
JEUCTBUSA
HEKOTOPBIX
ONITUYECKUX
puOOpOB:
¢doroanmnapara,
MHUKPOCKOTIA,
teneckona (MC —
ouoorus,
aCTPOHOMHUS).
AHanu3  sBJICHUH
ONMU30PYKOCTH U
JaTbHO30PKOCTH,
MIPUHIIUIIA
JIEACTBUS OYKOB
(MC — Guomnorus)

YcTHBIN
ompoc,
penieHne
3amad,
nabopat
opHasi
pabora,
MUCHbMEH
HBIN
KOHTPOJI
B’

http://
class-
fizika.ru
Enunasa
KOJUISKIIU
s 1HOP
Hudposoit
oOpasoBare
JILHBIN
KOHTEHT
«DuzukoH
»

Hroro no pazgeny

12

OBILIEE

66

10
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KOJIMYECTBO

YACOB 1o
[MTPOTPAMME

YUYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA30BATEJIBHOT'O
MPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

e 1. A.B IIépprukun. ®usuka 8 knacc. — M.: «IIpocsemenne», 2021
METOAUYECKHUE MATEPUAJIBI IS YUUTEJIA

e 1. B. W. Jlykamuxk, E. B. IBanoBa. COopHuk 3ana4 no ¢pusuke 7-9. — M.:
«ITpocsemenney, 2021

e 2. A.E. Mapon, E.A. Mapon. lunakruueckue matepuainsl. Guzuka §. — M.: IPODA, 2019

e 3. Ionsuckuii C.E. [Toypounsie pazpadotku mo ¢gusuke. 8 kimacc. —M.: «kcBAKOy, 2015.

e 4. 0. U I'pomniea. KoHTpOJBHBIE ¥ CAaMOCTOSITEIBHBIE pabOTHI TIO pu3nKe 8 Kimacc. — M.:
W3nmarenncTBO «OK3aMen», 2017

e 5. U.B. T'omoBa. KonrtpomnbHbie paboTel B HOBOM (opmare. ®Pusmka 8 kmacc. — M.:
«nTennexkt- LHentpy. 2015

e 6. A.B. UYeborapera. Tectsl o ¢usuke 8 knacc. — M.: UzmarenscTBo «OK3amen», 2017
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e www. zavuch.ru.fisika.

e http://www.fizkaf.narod.ru

e http://mipt.ru

o http://www.twirpx.com/files/pedagogics/pedagogics/preschool/

e http://ru.fizik/ru

e http://ru.wikipedia.org/wiki/

e www. k - yroky

e http://fcior.edu.ru/
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