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Yposenb: OCHOBHOE OBIIEE OBPA3OBAHUE
MNpeametHan obnacrb: ECTECTBEHHOHAYYHbIE NPEAMETDI

Mpegmet: PUSUKA

Knaccbi: 7-9
Mpozpamma paspabomaHa Ha ocHose Caedyu,ux 00KYMeHMOs:

®denepallbHBII  TOCYIapCTBEHHBIA 00pa30BaTENbHBIA CTAaHAAPT OCHOBHOTO OO0IIEro 0oOpa3oBaHWS,
YTBEP)KJICHHBI TpHKa3oM MuHHUCTEpCcTBa 0Opa3oBaHuss W Hayku Poccmiickoit ®eneparuu ot
17.12.2010 Ne 1897 (c n3MEHEHUSIMU U JJOTIOJIHEHUSIMU )
[TpumepHas ocHOBHas oOpa3oBareibHas MporpamMmMa OCHOBHOIO 00Iiero oOpaszoBaHus (0400peHO
pemeHreM  (eaepasbHOTO  y4eOHO-METOJNYECKOr0 OOBEOUHEHHsT MO 0oO0IeMy OoOpa30BaHHIO
(mpotokos ot 8 ampenst 2015 1. Ne 1/15 https://edu.crowdexpert.ru/results-000)
aBTopckast mporpamma E.M. I'yrauk, A.B. Ilepsiukun, H.B. ®unonosuu u3 cobopuuka «Paboune
nporpammel 7-9 kimace» coct. E.H. Tuxonosa, - M.: JIpoda, 2015
Jannas paboyasi mporpaMma OpUEHTHPOBaHA HA paboOTy ¢ yueOHUKaMuU

o [leprimkuna A.B. ®usuka. 7 xnacc. M.: Jlpoda, 2013-2018

o ollepeimkun A.B. @usuka. 8 kiacc. M.: lpoda, 2014-2018

e *[lepeiukun A.B., I'yrauk E.M. ®usuka. 9 knace. M.: Ipoda, 2015-2018




l. INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YUYEBHOTI O IPEIMETA, KYPCA

Pduszuka
BbiNnyCKHUK HayuuTtca:

cOo0JTI0/1aTh MpaBUiIa 0E30MAaCHOCTH U OXPaHbI TPy/a MpU paboTe ¢ y4eOHBIM U J1ab0OPaTOPHBIM
o0opynoBaHUEM;
MOHUMATh CMBIC] OCHOBHBIX (DU3MYECKUX TEPMHHOB: (U3MUCCKOE TENO, PU3MYECKOE SBICHUE,
(bI/I3I/I‘IeCKaSI BCJIMYMHA, CIUHUIBI U3MCPCHUA,
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO PEIIUTh MPU TOMOIIM (DU3NYECKUX METOJIOB;
AHAJIIM3UPOBATH OTACIBHBIC 3TAllbl TPOBCACHUA I/ICCJICIIOBaHI/Iﬁ " UHTCPHPCTUPOBATL PC3YJIbTAThI
HAOJIIO/ICHUIN U OIBITOB;
CTaBUTH OIIBITHI IO HUCCJICAOBAHUIO CI)I/I3I/I‘-IGCKI/IX SIBJICHUU WU (1)I/I3I/I‘-ICCKI/IX CBOMCTB Tea Oe3
UCIIOJIb30BAHUS TPSAMbBIX HU3MEpPEHHH; TPU 3TOM (HOPMYIUpPOBATh MpobieMy/3a1ady y4eOHOro
AKCIEPUMEHTa; COOMPATh YCTAHOBKY M3 MPEJIOKCHHOTO 00OPYIOBaHUS; MPOBOAUTH OIBIT U
(bOpMyITUPOBATH BBHIBO/IBI.

[pumeuanue. I[lpu mnpoBeneHun wuccinenoBaHus (UINYECKUX SBICHUNA H3MEpPUTEIbHBIC

npuOOpPBI UCIIONB3YIOTCA JIMIIb KaK JaTYMKU U3MEpeHUs (U3MUECKUX BENUYHMH. 3alucH MOKa3aHUU
TPSIMBIX H3MEPEHUI B ATOM ClIydae He TpeOyeTcs.

IIOHUMATh POJIb SKCIIEPUMEHTA B MOJTYYEHUU HAYyYHOU HH(pOpMALIUY;

IIPOBOAUTH MPSIMbIE U3MEPEHMSI (PU3NUECKUX BEIUYUH: BPEMS, PacCTOSIHUE, Macca Tena, o0beM,

cujla, Temreparypa, arMoc(epHoe JaBieHUE, BIAXKHOCTb BO3/yXa, HANpsKEHHE, CHUJa TOKa,

panuanuoHHBIE (GOH (C HMCIONB30BaHUEM JO3MMETpa); MPH STOM BBIOMPATH ONTHUMAJILHBIN

CIoco0 U3MEpPEHHMsI U UCII0JIb30BaTh IPOCTEUIIINE METOAbI OLIEHKH MOIPEIIHOCTEH N3MEPEHUH.
[pumevanue. JlroGasi yueOHas mporpamMma JO0DKHA OOECHEeYMBATh OBIIAJACHUE MPSIMBIMH

HU3MCPCHHUAMU BCCX IMMCPCUUCIICHHBIX (bHSH‘leCKI/IX BCJINYHH.

MIPOBOJIUTH HCCIIECOBAHUE 3aBHCUMOCTEH (PM3UYECKUX BEIMYMH C HCIOJIB30BAHHEM IPSIMBIX
W3MEPEHUN: MpU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (DUKCHUPOBATh PE3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BUAEC TaONMMIl W TpapuKOB, J€NaTh BBIBOJABI IO
pe3yJibTaTaM MCCIEA0BaHNUs;

MIPOBOAUTh KOCBEHHBIE H3MEpEeHMs] (U3MUECKHUX BEJIUWYMH: MPU BBHIMOJHEHUH H3MEPEHHM
coOHMpaTh SKCIEPUMEHTAJIBHYIO YCTaHOBKY, CIeIys MpPEUIOKEHHOW HHCTPYKLUH, BBIYUCIATH
3HAQYECHHUE BEJIIMYMHBI U AHAIIM3UPOBATH MOJYYEHHBIE PE3yJIbTaThl C YYETOM 3aJaHHOW TOYHOCTHU
U3MEPECHU;

AQHAIM3UPOBATh CHUTyalluH IPAaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, y3HaBaTb B HHX
NPOSIBJICHWE M3YYEHHBIX (U3NYECKUX SBJICHUM WM 3aKOHOMEPHOCTEH U TMPUMEHSTh
MMEIOIIUECS 3HAHUS IS UX O0BSCHEHUS;

MOHMMAaTh MPUHLUIMBI JIEHCTBUA MallH, NPUOOPOB M TEXHUYECKHUX YCTPOHCTB, YCIOBUS HX
0€30MMacHOT0 UCIOIb30BaHMSI B IOBCEAHEBHON KU3HU;

UCMOJb30BaTh IpPHU BBINOJHEHWH Y4YEOHBIX 3aJad HAay4YHO-INOMYJISPHYIO JIMTEpPaTypy o
(u3NYeCKUX SIBICHUSAX, CIIPAaBOYHbIE MaTepUabl, pecypchl IHTepHET.

BBINYCKHUK MOJYYHUT BO3MOKHOCTD HAYYUThCSH:

0CO3HABAMb YEHHOCMb HAYYHBIX UCCIE008AHUL, POb QUUKU 6 pacCuUpenuy npeocmasienuti 0o
OKpyJHCcaloujem mMupe u ee 6kaao 8 YIyuuileHue Kaiecmed JHCUsHu,

UCNONb306AMb  NPUEMbl  NOCMPOCHUs  (QU3UYECKUX Mooenel, Noucka u QopmyIuposKu
00KA3amenbCme GblOGUHYMbIX 2UNOMe3 U Meopemuyeckux 6bl600068 HA OCHOBE IMNUPUHECKU
VCMAHOBNIEHHBIX (haKmos;

CPAGHUBAMb MOYHOCMb USMEPEHUs (QUIUYECKUX GelUYUH NO BeIUHUHE UX OMHOCUMENbHOU
noz2pewHoCcmuy npu NPOBeOeHUU NPAMbIX USMEPEHULL,

CamMoCmosmenbHO NPOBOOUMb KOCEEHHble USMEPEHUs U UCCIe008aAHUA PUIUYECKUX BETUHUH C
UCNONb30BAHUEM PATUUHBIX CNOCOO08 UBMEPEHUs (PUUUECKUX BeIUYUH, 8blOUpamb cpeocmea
U3MepeHusi C y4emom HeoOX0OUMOU MOUYHOCMU USMepeHuli, 0060CHOBbI8AMb BblOOP Cnocoba
UMepeHusl, aodekeamHo20 NOCMAGNEeHHOU 3a0aye, NPOBOOUMb OYEHKY OO0CHOBEpHOCU
NONYYeHHbIX Pe3ylbmamos;



BOCHPUHUMAMb UHDOPMAYUIO PUIUYECKO20 COOEPHCAHUA 8 HAYUHO-NONYIAPHOU Tumepamype u
cpeocmeax Maccosol UH@opmMayuu, KpUmuyecku OYeHUusamv MNoAVYeHHYI0 UHGopMmayuro,
AHAnU3UpYs ee cooepatcanue u OaHHwvle 06 UCMOYHUKe UHGOpMaAyUU;

€030a8amv cOOCMEEHHbLE NUCLMEHHbIE U YCIHble CO0OUleHUsl O QUUYECKUX ABTeHUAX HA OCHOBE
HEeCKONbKUX — UCMOYHUKO8 — UHGOpMAYUU, CONpoBo#cOams  blCMYNIeHUue npeseHmayuetl,
VUUMb18as 0COOEHHOCMU aYOUMopUU C8epCMHUKOS.

Mexanu4eckue siBJICHUS

BbINyCKHUK HAYYUTCS:

pacro3HaBaTh MEXaHUYECKHUE SBJICHUS U OOBACHATH Ha OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIC
CBOMCTBA WJIM YCIIOBUSI IPOTEKAHUS ITUX SIBJICHUN: PAaBHOMEPHOE U HEPABHOMEPHOE JBUKEHHUE,
PAaBHOMEpPHOE M PAaBHOYCKOPEHHOE  IPSAMOJIMHEMHOE  JBHJKEHHE, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBH)KEHUS, CBOOOIHOE MMaJIeHHE TeJl, PABHOMEPHOE JIBH)KEHHUE 10 OKPY>KHOCTH,
HMHEepLUs, B3aUMOJCHCTBHE TEJI, PEAKTUBHOE BUKECHHE, IIE€pelada JaBICHUs TBEPABIMU TEIIAMH,
KHUJKOCTAMU U TrazaMu, aTMoc(epHoe [aBieHHe, IJIaBaHUE TEJ, PAaBHOBECHE TBEPIbIX TEIl,
HUMEIOLIUX 3aKpEIUIEHHYI0 OCh BpalleHMs], KojeOaTelbHOE ABU)KEHHE, PE30HAHC, BOJIHOBOE
JBIKEHUE (3BYK);

OINMCHIBATh H3YYEHHBIC CBOMCTBA TEN M MEXaHUYECKUE SIBJICHUSA, HCHOJIBb3yd (PHU3UUECKUE
BEJIMYUHBL: MyTh, MEpEMEIICHHUEe, CKOPOCTh, YCKOpEHHue, mepuoi oOpalleHus, Macca Tena,
IUIOTHOCTD BEILIECTBA, cuja (CUjla TSYKECTH, CUJIa YIPYTOCTH, CUJIa TPEHUSI), JaBICHHUE, UMITYJIbC
Tena, KUHEeTUYecKasl SHeprus, MOTEHIMallbHAs dHEPrusi, MEXaHu4yeckas pabdora, MexaHU4ecKas
momrHocTh, KIIJ| mpu coBepmieHun padOTHI ¢ HMCIOJB30BaHMEM MPOCTOTO MEXaHW3Ma, CHja
TPeHHs, AaMIUIMTyJda, MEepUoJ M 4YacToTa KoyeOaHWil, JJuHA BOJHBI U CKOPOCTh €€
pacrpoCTpaHeHHs; IPU ONMUCAHUHU MPABHIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI HCIIOJIB3YEMBIX
BEJIMYMH, UX 0003HAYEHUS M €AUHULIBI U3MEPEHUS, HAXOIUTh (DOPMYIIBI, CBSA3BIBAOIIUE JAHHYIO
(GU3NIECKYIO BETMYHHY C APYTHMH BETMYMHAMH, BBIYUCIISTH 3HaAYCHHE (DPU3NIECKOI BETMUMHBI;
aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHWYECKHE SIBICHUS M MPOIECCHI, UCHONB3Ys (PU3NYecKue
3aKOHBI: 3aKOH COXPAaHEHUSl HEPruH, 3aKOH BCEMUPHOI'O TATOTEHHUS, NPUHUMUI CYNEPIO3ULIUU
cun (HaxoxkaeHue paBHojercTBytomen cuibl), I, 11 u Il 3akonsr HetoToHa, 3aK0H coxpaHeHUs
uMItynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena; Mpu 3TOM pasiinyaTh CIOBECHYIO
(bopMyYIHPOBKY 3aKOHA U €T0 MAaTEMAaTUIECKOE BBIPAKECHUE;

pa3nuyaTh OCHOBHBIE TPU3HAKUM M3YYEHHBIX (DU3MYECKMX MOJENel: MarepuanbHas TOUKa,
VMHEpLUaIbHasl CUCTEMA OTCYETA;

pemaTh 3ajaud, HUCHONb3ysd (HU3UYECKHE 3aKOHbl (3aKOH COXpPAaHEHHsS DJHEPruH, 3aKOH
BCEMUPHOIO TAroTeHUs, npuHuun cynepnosumuu cui, |, II u III 3axonst HeloToHa, 3akoH
COXpaHeHMs uMOyibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u  (GOpMyIbL,
CBsI3bIBAIOLME (PU3NYECKUE BEIUYHMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, IUIOTHOCTh
BELIECTBA, CHJIA, J1aBJICHUE, UMITYJIbC Tea, KHHETUYECKAs DHEPIHUs, MOTCHLIMAIbHAS DHEPIUs,
MexaHuueckas pabota, mMexaHuueckas mouHocTh, KIIJ] mpocroro mexanusma, cuia TpeHUs
CKOJIbXKEHUS, KO3()(DUIIMEHT TpeHUs, aMIUTUTY/Aa, IEPUOI U YacToTa KoleOaH!M, AJTMHA BOJIHBI U
CKOPOCTb €€ pacIpOCTpPaHEHUs): Ha OCHOBE aHajJu3a YCIIOBUS 3a/layd 3alluChiBaTh KpaTKoe
yCJIOBHE, BBIIENATH (U3UUYECKUE BEIMYMHBI, 3aKOHbI M (OPMYNbI, HEOOXOIUMBIE Ul €€
pelIeHns, TPOBOJIUTh PAacyeThl U OLIEHUBATh PEAJbHOCTh MOJYYEHHOI'O 3HAYeHMs (PU3HUECKOM
BEJIMYHHBI.

BbInyCKHUK MOJIYYHT BO3MOKHOCTD HAYYHUThCSH:

UCNONb306AMb 3HAHUA O MEXAHUYECKUX ABNEHUAX 6 NOBCEOHE8HOU JHCU3HU O/ obecneyeHus:
be3onacnocmu npu obpaweHuy ¢ npudOPAMU U MEXHUYECKUMU YCMPOUCMEamu, OJisl COXPaAHeHUs
300p06bsL U COONIVOCHUSL HOPM IKOTIO2UYECKO20 NO0BeOeHUsl 8 OKpYicalouell cpede; npugooums
npumepvl NPAKMUYECKO20 UCHONb308AHUSL (PUUYECKUX 3HAHUL O MeXAHUYeCKUX SGNeHUsX U
QuzuyecKux 3aKOHAX; NpUMEPbl UCHONBLIOBAHUA B0300HOBNAEMbIX UCMOYHUKOE IHEPIUlL;
9KOJI02UYECKUX NOCTIeOCMBULL UCCTEe008AHUSL KOCMUYECKO20 NPOCMPAHCME,

Paziuuams epanuybl NPUMEHUMOCU DUIUYECKUX 3AKOHO8, NOHUMAMb 6CeoOWUll Xapakmep
@PyHOAMEHMATLHBIX 3AKOHO8 (3AKOH COXPAHEHUsl MEeXAHUYEeCKOU 3SHepauul, 3aKOH COXPAHeHUs
UMNYNIbCA, 3AKOH BCEMUPHO20 MALOMEHUs) U O02PAHUYEHHOCMb UCNONIb308AHUS  YACHHBIX
3axonos (3axou I'yka, Apxumeda u op.);



HAX00UmMb A0eK8AMHYI0 NPEONIONCEHHOU 3a0ade husuuecKyro Mooeib, paspeulams npooiemy KaxK
HA OCHOBE UMEIOWUXCS 3HAHULL N0 MEXAHUKE C UCNOIb308AHUEM MAMEeMAMUYecKkoeo annapama,
Max u npu NOMOWU Memooo8 OYeHKU.

Temnosbie ABJICHUSA

BbInycKHUK HAYYHTCS:

pacrio3HaBaTh TEIUIOBBIC SIBJICHHUS M OOBSICHATH Ha 0a3e WMEIOIIMXCS 3HAHWA OCHOBHBIC
CBOWMCTBA WJIM YCJIOBUS TPOTCKAHUS ATUX sBICHUN: nuddysus, m3mMeHeHue oObemMa Tel MpU
HarpeBaHuU (OXJIAXJICHUH), OOJIbIIAsi CKUMAEMOCTh ra30B, Majlasi COKUMAeMOCTh JKUIAKOCTEH |
TBEPIBIX TEJ; TEIJIOBOE PaBHOBECHE, MCIIAPEHUE, KOHACHCAIMs, ITUIABJICHUE, KPUCTAJUIN3AIuS,
KHUIICHUE, BJIXKHOCTh BO3/yXa, pa3jMyYHbIe CHOCOOBI TeIulonepenayn (TeIIONPOBOJIHOCTS,
KOHBEKIIMsI, W3JIyYCHUE), arperaTHble COCTOSHUS BEIIECTBA,MOTJIONICHUE JHEPruu NpU
UCTIAPEHUH JKUJKOCTH M BBIJCIICHUE €€ NMPU KOHJCHCAIUU Tapa, 3aBUCUMOCTh TEMIIEPATYPHI
KHUIICHUS OT JIaBJICHHUS,

OIMCHIBATh M3YYCHHBIC CBOMCTBA TEJNl M TEIUIOBBIC SBJICHUS, HCIIONb3YS (U3NYCCKHE BEIIMYHHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DHEPIHs, TeMIIepaTypa, yAeldbHas TEIUIOEMKOCTh BEIECTBA,
ylenbHas TEIUIOTa IUIABJICHHUS, YIENbHAs TEIUIOTa NapooOpa3oBaHMs, YHACIbHAs TEIUIoTa
CrOpaHUs TOILINBA, KOA(P(GUIIMEHT MOJIE3HOTO JNEHCTBUS TEIUIOBOTO JABUTATEINS, MIPH OMHCAHUU
MPAaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIWYHMH, WX OOO3HAYCHHS H
SIMHUIIBI U3MEPECHHS, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINEC TAHHYIO (DH3UYECKYIO BEIUYHHY C
JAPYTUMH BEJITMYUHAMHM, BBIYUCIISATH 3HAUYCHHE (PU3NUCCKOM BETHUNHBL;

aHAJIM3WPOBATh CBOMCTBA TeEJN, TEIUIOBBIC SIBIICHUS W TIPOIECCHI, HCIOJB3Ys OCHOBHBIC
MOJIOKCHHSI aTOMHO-MOJICKYJIIDHOTO YUYEHHUS O CTPOCHUHM BEIIECTBA W 3aKOH COXPaHCHHS
JHEPTUH;

pa3nuyaTh OCHOBHBIC IPU3HAKH U3YYCHHBIX (H3UUCCKUX MOJICIICH CTPOCHHS T'a30B, KUIAKOCTECH
Y TBEPJIBIX TEII;

MPUBOAMUTH TMPUMEPBI TPAKTUYECKOTO HCIOJIb30BaHUS (U3NYECKUX 3HAHUH O TEIUIOBBIX
SIBIICHHSIX;

peliaTh 3a7a4M, UCIOb3Ysl 3aKOH COXPAHCHHWsS DHEPTHH B TEIUIOBBIX Ipoleccax U (HOpMYIIbI,
CBSI3bIBAIOIIME (U3NYCCKHE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIEpaTypa, yaAeibHas
TEIUIOEMKOCTh BEIECTBA, y/EIbHAasl TEIUIOTa IUIABJICHHUS, yJelbHas TeIIoTa mapooOpa3oBaHus,
ylenbHas TEeIMJoTa CropaHdsl TOIUIMBA, KOX(PQOUIMEHT TMOJE3HOr0 JCHCTBHS TEIJIOBOTO
JBUTATENIs): HAa OCHOBE aHaM3a YCIIOBUS 3aJlayMl 3alMChIBaTh KPATKOE YCJIOBHE, BBIICIATH
(bu3nuecKkue BEIWYUHBI, 3aKOHBI U (QOPMYJIbl, HEOOXOAMMBIE ISl €€ PpeHIeHHs, TPOBOAUTH
pacyeTsl U OIICHUBATH PEATbHOCTH IMOTYICHHOTO 3HAYCHHSI (PH3UICCKON BEITMYNHEI.
BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS:

UCNONb306AMb 3HAHUA O MENN0BbIX SAGIEHUAX 6 NOBCEOHEBHOU JHCU3HU OJisl 0becnedeHus
bezonacnocmu npu 06paweHuU ¢ NPUOOPaMU U MEXHUYECKUMU YCMPOUCMEAMU, OISl COXPAHEHUs.
300p08bsl U COONIOOEHUSI HOPM IKOJIOSULECKO20 NOBEeOeHUsl 8 OKpycarouell cpeoe;, npusooums
npUMepbl IKOJI02UYECKUX NOCIeOCMEUll pabomvl 08ueameneil 6HyMpeHHe2o C2oPanus, Mmenio6blx
U 2UOPOINEKMPOCMAHYULL,

Paziuuams Sparuybl NPUMEHUMOCMU DUUYECKUX 3AKOHO8, NOHUMAMb 6CeoOwull Xxapaxkmep
@PyHOaMEHMATbHBIX PUUYECKUX 3AKOHO8 (3AKOH COXPAHEHUS IHePeUll 8 MeNnI08bIX NPoyeccax) u
02PAHUYEHHOCHb UCNOIb308AHUS YACMHBIX 3AKOHO8;

HAXo00Uums A0eK8amuyr0 NpeojloAHCeHHOU 3a0ade Pu3uLecKyro Mooeb, pa3peulams npooiemy KaxK
Ha OCHOB8e UMEIOWUXCS 3HAHULL O MENN08bIX AGNEHUAX C UCHOIb30BAHUEM MAMEeMAMUYecKo2o
annapama, max u npu NOMowu Memoo08 OYeHKHU.

DJIeKTpUYecKHe 1 MATHUTHBIE SIBJICHUS

BbInyCKHUK Hay4YuTCH:

pacmo3HaBaTh JJIEKTPOMATHUTHBIC SIBICHUS M OOBICHATHP HAa OCHOBE HMEIOIIUXCS 3HAHUU
OCHOBHBIC CBOWCTBAa WJIM YCIOBHS TMPOTCKAHWS OTHUX SBJICHWHA: ODJICKTPU3ALUS Tell,
B3aMMOJICHCTBUE 3aps0B, JJIEKTPUYECKUH TOK W €ro JeHCTBUS (TEMJIOBOE, XUMHUYECKOE,
MarHMTHOE), B3aUMOJICHCTBIUE MAarHUTOB, YJICKTPOMArHUTHAS WHAYKIIHS, JEHCTBHE MarHUTHOTO
MoJis Ha TMPOBOJHUK C TOKOM U Ha JABWXKYINYIOCS 3apsDKCHHYIO YacTHUIly, JeWCTBUE
ANEKTPUYECKOTO TIOJI Ha 3aPSKEHHYIO YaCTHUILY, AJIEKTPOMArHUTHBIC BOJIHBI, IPSIMOJIHHEHHOE



pacipoCcTpaHEeHUE CBETa, OTPAKCHHUE U IPEITIOMIICHUE CBETA, UCIIEPCHS CBETA.
COCTaBJISITh CXEMBI JIEKTPUUYECKUX IIeTIeH ¢ MOCIeI0BaTeNbHBIM 1 NapaieIbHbIM COSAMHEHUEM
AJIEMEHTOB, pa3Niuyasi YCJIOBHBIE OOO3HAUEHHUS DIIEMEHTOB JJIEKTPHUYECKHX Ieneil (MCTOYHUK
TOKa, KJII0Y, PE3UCTOP, PEOCTaT, JaMIIOYKa, aMIIEpPMETP, BOILTMETP).

WCIOJIb30BaTh OMNTHUYECKHE CXEMbI I TOCTPOSHUS H300paKEHUN B TUIOCKOM 3€pKaje u
coOuparoIe JuH3e.

OIMHCHIBATh M3yYEHHBIC CBOWCTBA TET U AJICKTPOMATHUTHBIC SBICHUS, UCHONB3Ys (DU3HUECKUE
BEJIMYMHBL: JJIEKTPUYECKUN 3apsl, CHJIa TOKa, SJIEKTPUUYECKOEe HANpSDKEHUE, SJICKTPUUECKOe
COIIPOTHBIICHHUE, Y/IEIbHOE CONPOTHUBIICHHE BELIECTBA, Pa0OTa IEKTPUYECKOTO OIS, MOIIHOCTh
TOKa, (POKYCHOE PACCTOSHME W ONTHUYECKas CHJIa JHUH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI M YacTOTa CBETAa; NPU OMHCAHWHM BEPHO TPAKTOBATh (PHUIUYECKHI CMBICT
UCIIOJIb3YEMBIX BEJIIMYUH, UX O0O3HAUEHUsS U EIUHUIBI W3MEPEHHS; HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3HUYECKYIO BEIMUUHY C APYTUMHU BEITHUYNHAMMU.

aHAJIM3UPOBATh CBOWCTBA TEJ, OJJIGKTPOMArHUTHBIE SBJICHUS U TPOIECCHI, HCIONb3Ys
¢bu3nvecKkre 3aKOHBI: 3aKOH COXPAHEHUS HIIEKTPUUYECKOTo 3apsia, 3aKkoH OMa /71 y4acTKa HernH,
3akoH Jlxoyns-JleHna, 3aKOH MPSMOJUHEHMHOIO PacHpOCTPAHEHHUS! CBETa, 3aKOH OTPaKEHUS
CBETa, 3aKOH NPEJIOMJICHHUS CBETa; MPU ITOM Pa3NIU4aTh CIOBECHYIO (HOPMYIHMPOBKY 3aKOHA U
€ro MaTeMaTU4YeCKOE BhIPAKEHUE.

NPUBOJIUTh  TPUMEPHl  MPAKTUYECKOIO  HKCIOJIb30BaHHUA  (PU3MYECKUX  3HAHUH O
ANEKTPOMATrHUTHBIX SIBJICHUSX

pemiaTh 3a/1a4u, UCNoJib3ys GU3NYEeCKre 3aKOHBI (3akoH OMa JJisl yJacTKa 1en#, 3akoH [xoyis-
JleHma, 3aKOH NPSAMOJMHEWHOTO PACIPOCTPAHEHMSI CBETA, 3aKOH OTPAKEHHUs CBETa, 3aKOH
MPEIOMIICHUsT CBeTa) ©W (OPMYIIbI, CBsI3BIBAONIME (DU3MYECKHE BEIMYUHBI (CHJIa TOKa,
ANEKTPUYECKOE HAIpPsHKEHHUE, JIIEKTPUYECKOE COMPOTHUBICHUE, YACIbHOE COMPOTUBICHHE
BEIIECTBA, paboTa AEKTPUUYECKOTO IOJISl, MOITHOCTh TOKa, (DOKYCHOE PACCTOSIHME U ONTHYECKAast
CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJWHA BOJHBI U 4YacTOTa CBeTa, (Hopmysbl
pacdera IJIeKTPUYECKOT0 COIPOTHUBIICHUS IPUITOCIICIOBATCIFHOMH MMAPAIIICIIBHOM COCTUHEHUH
MIPOBOJHHUKOB): HA OCHOBE aHAIM3a YCJIOBUS 3aJa4d 3allMChIBAaTh KPAaTKOE YCIOBUE, BBIICIATH
(du3nyuecKkre BEIMYUHBI, 3aKOHBI M (OPMYIBI, HEOOXOAMMBIE ISl €€ PEHICHHS, MPOBOIHTH
pacueTsl U OLICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAaYeHHsI (PU3NUECKON BEITHUMHBI.
BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

UCNnoIbL308amsb  3HAHUS 00 INEKMPOMASHUMHBIX AGNEHUSX 6 NOBCEOHEGHOU JHCUHU O
obecneuenusi 6e30nacHOoCmu npu 0oOpawjeHuy ¢ npudopamu U MmexHUYecKUMU yCmpoucmeamu,
OJIsl COXPAHeHUsl 300P06bsi U COONOOEHUS. HOPM IKOJIOSUYECKO20 NOBEOEeHUsl 8 OKpYicaroujel
cpede; npusoOUmMb NPUMEPHL BIUAHUS DNEKIMPOMACHUMHBIX U3TYYEeHUL HA HCUBbLE OP2AHUZMBL,
Paziuuams Spanuybl NPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb 8Ce0Owull xapakmep
@DYHOAMEHMATILHBIX 3AKOHO8 (3AKOH COXPAHEHUsl INeKMPULEecKo2o 3apaidad) U 0SPaHU4eHHOCMb
UCNONIb308AHUS YACMHBIX 3aKOH08 (3akon Oma 01 yuacmka yenu, 3akon /coyna-Jlenya uop.);
UCNONb306aMb  NpUEeMbl  NOCMPOeHUs (QU3UYLeCKUX Modenel, Noucka u GopmyauposKu
00KA3aMenbCme 6bl0BUHYMBIX 2UNOMe3 U MeopemuidecKux 6bl80008 HA OCHO8E IMRUPUYECKU
VCMAHOBNIEHHBIX (PaKmos,

HAxXo00ums a0eK8ammuyro NpeojloAHCeHHOU 3a0ade YUu3uULecKyro MOOelb, pa3peulams npooiemy KaxK
Ha OCHOBe UMEIWUXCS 3HAHUN 00 JJIeKMPOMACHUMHBIX AGIEHUSAX C UCHONb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOwU Memooos8 OYeHKU.

KBanrtoBble siBJIeHUS

BbInycKHUK HAYYHTCS:

pacrio3HaBaTh KBAaHTOBBIC SIBJICHHUS W OOBSACHATH Ha OCHOBE WMMEIOIIUXCS 3HAHHWHA OCHOBHBIC
CBOMCTBA WJIM YCJIOBHS TPOTEKAHUS OJTUX SBICHUN: €CTECTBEHHass U MCKYCCTBEHHAas
PaJMOaKTUBHOCTh, O-, - M Y-U3IydeHUs, BOSHUKHOBEHHE JIMHEHYATOTO CIEKTpa H3TyUCHHS
aToMma;

OIMCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBJICHHS, WCIOIL3YS (PH3NYECKHE BEITUYHHBI: MacCOBOE
YHCII0, 3apsIIOBOE YUCIIO, MEePHO/I MoJIypacnaaa, SHeprus (OTOHOB; MPU OMUCAHUU MPABUIHHO
TPaKTOBaTh (DU3MUECKUN CMBICIT HCIOJIB3YEMBIX BEIMYHMH, WX OOO3HAYCHHS W CIUHUIIBI
M3MEpeHUs; HaXOAUTh (DOPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYUHY C IPYTHMH



BEJTMYMHAMU, BEIYUCIISTH 3HAUCHUE (PU3NYECKON BETUIHUHEI;

aHAJTM3UPOBATh KBAHTOBBIC SIBJICHUS, WCIOJB3ys (U3NYECKHE 3aKOHBI W IOCTYJAThl: 3aKOH
COXPAaHEHUS DHEPruu, 3aKOH COXPAHCHHS OJICKTPHUUECKOTO 3apsifa, 3aKOH COXpaHEHUs
MaccoBOTO 4YHCJIA, 3aKOHOMEPHOCTH H3JIyYEHHUS M TIOTJIONIEHHUS CBETAa aroMOM, TP ATOM
pa3nuyaTth CIOBECHYIO OPMYITUPOBKY 3aKOHA U €70 MATEMaTHIECKOE BBIPAKCHHCE;

pa3nuyath OCHOBHBIC NMPHU3HAKH IUIAHETAPHON MOJETH aroMma, HYKJIOHHOHW MOJIENIM aTOMHOTO
Aapa;

NPHUBOAMTH TPUMEPHl  TMPOSBICHHWS B TNPUPOAE H  NPAKTUYECKOTO  HCIOJIH30BAHMS
PaIMOAKTUBHOCTH, SJICPHBIX U TEPMOSACPHBIX PEAKIIHHA, CIEKTPAILHOTO aHATN3A.

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

UCNOIb306aMb NOJYYEHHble 3HAHUS 8 NOBCEOHEeBHOU JHCUZHU Npu obpawenuu ¢ npubopamu u
MEeXHUYECKUMU YCIMPOUCBAMU (CUEMYUK UOHUBUPYIOWUX YACUY, 003UMEmp), O COXPAHEHUs.
300p08bsL U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOCHUS 8 OKpYIicalowell cpeoe,

COOMHOCUMb DHEP2UIO CBA3U AMOMHBIX A0ep ¢ 0edeKmom Maccyl;

npUBOOUMb NPUMepPbL GIUSHUS PAOUOAKMUBHBIX USTYYEHUN HA JHCUBbIE OPSAHU3MbL, NOHUMANMb
NPUHYUN 0eticmeust 003UMempa U pasiudamy YClo8Us e20 UCNONb308AHUS,

NOHUMAmMb ~ 3KoA02U4ecKue npobiemvl, BO3HUKAIOWUE NPU  UCNONb30BAHUU — AMOMHBIX
INEKMPOCMAHYUU, U NYMU peuleHus OMux npooaem, NepCcneKmubl UCHONb308AHUSL
VAPABIAEMO20 MEPMOSOEPHO20 CUHME.

DJIeMeHThI ACTPOHOMHHU

BbInyCKHUK HAYYHTCS:

yKa3bIBaTh Ha3BaHHs TUTaHET COJIHEYHOW CHCTEMbI; pa3iNyaTh OCHOBHBIC MPU3HAKUA CYTOYHOTO
BpalleHus 3Be3JHOro Heba, ABvkeHus JIyHnbl, CoHIIA U TTAHET OTHOCUTEIILHO 3BE3]T;

MOHUMATh Pa3IMYMs MEXKIy TeITHOIEHTPUIECKON U TeOIIEHTPUYECKON CHCTEMaMU MHPA,
BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

VKA3b16aMb 00wue c8OUCMEA U OMAUYUA NIAAHEM 3eMHOU SPYRNbL U NIAHEeM-2UeAHMO8, MAlblX
men ConHeuHou cucmemvl U OOIbUUX NAAHEM, NOJIb308AMbCS KAPMOU 36€30H020 Heba npu
HaOI00eHUAX 36€30H020 Heba,

Paziuuams OCHOBHbIE XAPAKMEPUCUKU 36€30 (pasmep, yeem, memnepamypa) COOMHOCUMb
yeem 36e30bl C ee memMnepamypou,

paznuuams eunomeswvl 0 npoucxodicoeruu CoarHeuHol CUCmembl.



. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPE/IMETA,
KYPCA

PDu3zuka

@dusnueckoe 00pa3oBaHHE B OCHOBHOHM IIKOJE JOJDKHO oOecnednTh (OPMHUPOBAHHUE Y
oOyyaroImuxcsl MpeJCTaBIeHUH 0 HayyHOU KapTHHE MHMpa — BaXXHOI'O pecypca HayyHO-TEXHUYECKOTO
nporpecca, O3HaKOMJICHHE OOydJalommxcs ¢ (U3NYECKUMH M aCTPOHOMUYECKHMH SIBICHUSIMH,
OCHOBHBIMHM HIPHUHIUIAMU pabOThl MEXaHHU3MOB, BBICOKOTEXHOJIOTMYHBIX YCTPOWCTB U INPUOOPOB,
pa3BUTHE KOMIIETCHLIMN B PELICHUU UHKECHEPHO-TEXHUYECKUX U HAyYHO-MCCIIEIOBATEIbCKHUX 3a/1a4.

OcBoenne yueOHoro mnpeamera «@Pu3MKa» HANPaBIEHO HA pa3BUTHE Yy OOYyYaIOLIMXCS
IIPEICTABIICHUI O CTPOCHUH, CBOMCTBAX, 3aKOHAX CYLIECTBOBAHUS U JBUKECHUS MAaTEPUH, HA OCBOCHUE
o0yyaromuMucs o0IIKMX 3aKOHOB M 3aKOHOMEPHOCTEH NMPUPOAHBIX SBICHUMN, CO3/1aHUE YCIOBUH AJs
dbopmupoBanus MHTEJUICKTYaJIbHBIX, TBOPYECKUX, IpaXXAaHCKUX, KOMMYHHKAI[MOHHBIX,
UHPOPMALIMOHHBIX KoMmmeTeHIMH. OOydJarolmecss OBIAJCIOT HAyYHBIMH METOJAMHU  PELICHMS
pa3IMYHBIX TEOPETHUECKUX M TPAKTHYECKUX 33134, YMEHHSIMU (QOPMYJIHUpOBAaTH THIIOTE3HI,
KOHCTPYMPOBaTh, IPOBOJUTH SKCIIEPUMEHTBI, OLICHUBATh U aHAJIM3UPOBATh IOIYYCHHBIE PE3YJIBTATHI,
COIIOCTABJIATh UX C OOBEKTUBHBIMU PEATHSIMHU KU3HH.

VYuebubiii npeaMer «@Pusnka» CcrnocoOCTBYeT (OPMHUPOBAHUIO Yy OOYYaIOMIMXCS YMEHMH
0e30MacHO  HCIIOJIb30BaTh  JabopaTopHOe 000OpyIOBaHHWE, TPOBOAWTH ECTECTBEHHO-HAYYHBIC
WCCIIEIOBAHMS U DKCIIEPUMEHTHI, aHAJIM3UPOBATh IOJyYEHHBIE PE3YJIbTAThI, IPEACTABIATE U HAYYHO
apryMEHTHUPOBATh IIOJIYYCHHBIC BBIBOJIBI.

Nzyuenne mnpeamera «®Pusuka» B yactu (opMUpOBaHMS Yy OOYyYaIOLIUXCA HAYyYHOI'O
MHUPOBO33PEHUS, OCBOCHHs OOIICHAYyYHBIX METOAOB (HAOJIOJCHWE, W3MEPEHHE, SKCIEPUMEHT,
MOJICJIUPOBAHKUE), OCBOCHMS IPAKTHUECKOrO0 INPUMEHEHHUS Hay4HbIX 3HAHUH (U3MKU B JKU3HU
OCHOBAHO Ha MEXITPEIMETHBIX CBS35X ¢ mpeaMeramu: «Matematukay, «HpopmaTtukay, «XuMus»,
«buonorusy, «I'eorpadpusy, «konorus», «OCHOBbI 0€30IaCHOCTH )KU3HEAESITEIbHOCTHY, «cTOopus»,
«JImreparypa» u np.

dusuka ¥ PpusnyecKue MeToAbl U3yYeHUs NPUPOABI
dusnka — Hayka o mnpupone. dusuueckue Tena u sBiaeHus. HabmroneHwe u onucaHue
dusndeckux spreHuid. GU3nUecKuii SKCIepUMEeHT. MoIeTMpPOBAaHUE SIBICHUH U 00BEKTOB IPUPO/IBI.
dusnuecKkue BEIUYMHBI U UX U3MepeHue. TOYHOCTh U MOrPEIHOCTh U3MEPEHHU.
MexnyHapoaHas cucTemMa eIMHHUL.

dusnueckue 3aKOHbI U 3aKOHOMEpHOCTH. Pu3nka u TexHuKa. Hay4yHslil MmeTon rnosHanus. Pois
¢u3KKK B OPMUPOBAHUU €CTECTBEHHOHAYYHON TPAMOTHOCTH.

Mexannuyeckue siBJIeHHUS

MexaHnuueckoe JBIM)KEHHE. MarepuanbHas TOYka Kak MoJenb (U3MYECKOro Telna.
OTHOCHUTENBHOCTh MEXaHMYeCKOro JABMKeHus. Cuctema orcyera. Puznueckue BETUYMHBI,
HE00XO0/IMMbIE JJIsl OTIMCaHMS IBM)KEHUS U B3aUMOCBS3b MEXKy HUMH (TIyTh, IEPEMEIIEHUE, CKOPOCTb,
yCKOpeHUe, BpeMs JBUXKEHMs). PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBH)KEHUE.
PaBHomMepHOe nBMKEHHE 10 OKpYKHOCTH. IlepBeiii 3akoH HerooroHa u umHepuusa. Macca Ttena.
[InotHocts BemectBa. Cuna. Enununel cunbl. Bropoit 3akon Hetotona. Tperuii 3akoH HproToHa.
CBobGosnHoe maneHue Ten. Cuia TsDKECTH. 3aKOH BCEMHpHOro TAroreHus. Cuia ynmpyroctu. 3akoH
I'yka. Bec Ttema. HeecomocTh. CBSI3b MEXIy CHUIION TSXKECTH W Maccol Tena. JluHamomeTp.
PaBnopeiicTByromas cuia. Cuna tpenus. Tpenue ckonpxenus. TpeHue nokos. TpeHue B npupoae u
TEXHUKE.

WNmnynbe. 3akoH coxpaHeHHs uUMIyibca. PeakTuBHOE ABIKeHHE. MexaHudeckas padorta.
MommHocts. Oneprus. I[loTeHumanpHas M kuHeTnueckas HHeprus. llpeBpamieHune onHoro Buaa
MEXaHUYECKON YHEPTUU B APYrod. 3aKOH COXPAHEHUS MTOJTHOW MEXaHUYECKON YHEPTUN.

IIpocTsle MeXxaHU3MBL. Y CJIOBHUS PABHOBECUS TBEPAOrO TENAd, UMEIOLIET0 3aKPEIIEHHYI0 OCh
JIBWXKEHUs. MomeHT cunbl. [Jenmp msaxcecmu mena. Peruar. PaBHOBecHe cui Ha peryare. Peruaru B
TeXHUKe, ObITy W mpupone. [lonBmkHBIE W HEMOABWXHBIE ON0KUM. PaBeHCTBO paboT mpH
WCITOJIb30BAHUN MPOCTHIX MEXaHMW3MOB («30JI0TOE TPaBUIO MEXaHHWKW»). KodpduimeHT moae3Horo
JIEHCTBHS MEXaHU3MA.



JlaBnenve TBepabIX Ten. EnuHuilel u3mepenus aapineHus. CrnocoObl M3MEHEHUs JIaBIICHUS.
HaBnenue sxkunkocted u ra3oB 3akoH I[lackans. JlaBieHwe »UJIKOCTM Ha JHO M CTEHKHU COCYJa.
CooOmarommecss  cocyasl. Bec Bo3ayxa. AtMocdepHoe naBineHue. M3mepenue armochepHOro
nasnenus. Oneir Toppudennu. bapomerp-anepons. ATMochepHoe JaBiIeHNE HA PA3IUYHBIX BHICOTaX.
I'unpaBnuueckue MexaHusmsl (mpecc, Hacoc). JlaBieHue >KUIKOCTH U ra3a Ha IOTPYKEHHOE B HUX
Teno. Apxumenona cuia. [1naBanue ten u cyaos BozayxoniaBanue.

Mexannueckue konebanus. Ilepumon, wacrora, ammiauryna koneOanwil. Pe3onaHc.
Mexanudeckue BOJHBI B OJHOPOAHBIX cpenax. JlmHa BOdHBL. 3BYK KAaK MeEXaHUYecKas BOJIHA.
I'poMKOCTB 1 BBICOTA TOHA 3BYKA.

TenJioBble sIBJICHUA

Crpoenue BemiecTBa. ATOMBI M MOJEKYlbl. TemioBoe IBHXEHHE aTOMOB U MOJIEKYJ.
Huddysus B razax, >KUIKOCTAX U TBEPABIX Tenax. bpoynoeckoe osudicenue. B3ammopencTBue
(mpuTsSKEHHE M OTTAKUBAHME) MOJEKYJ. ArperaTHble COCTOSHUS BellecTBa. Paznuuue B CTpOCHUU
TBEPABIX TEJ, )KUAKOCTEU U ra3oB.

TennoBoe paBHoBecue. Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO XaOTHYECKOTO
IBIDKEHUS vacTull. BHyTpeHnss sHeprus. PaGora um Temiomepenada Kak CHOCOObI WM3MEHEHHS
BHYTpEHHEH sHepruu tena. TemnonpoBoaHocTsh. KouBekius. M3nydenue. [Ipumeps! Temionepenayu B
npuposie U TexHuke. KoinyecTBo TEmaoThl. YaenpHas TEIJIOEMKOCTh. YIelIbHas TEIUIOTa CrOpaHUs
TOIUIMBA. 3aKOH COXPAHEHMsI M TPEBpPALICHUS PHEPrUM B MEXAHMYECKUX M TEIUIOBBIX IpoIleccax.
[InaBneHve u OTBepJEBaHUE KPUCTAIMYECKUX Te. YJelbHas Terjora masieHus. Vcnapenue u
KoHJeHcauusd. [lornomenue sHepruv npu UCHAPEHUH KUAKOCTH U BBIJCIICHHE €€ IPU KOHJEHCAUU
napa. Kunenue. 3aBUCUMOCTh TeMIlepaTypbl KWIIEHUS OT JaBleHUS. YJelnbHas TeIuloTa
napooOpa3oBaHusi M KOHAEHcanuu. BrnaxHocth Bo3ayxa. Pabora rasza mnpu pacHIMpeHUH.
[Ipeobpa3oBanusi 3HepruM B TEIUIOBBIX MallMHaX (mapoBas TypOMHA, JBUraTeilb BHYTPEHHETO
cropanus, peakTuBHbId nBurarens). KIIJ| TemnoBodt MamuHbl. Jkonocuueckue npobdiemvl
UCNONb308AHUS MENLOGbIX MAUUUH.

DJIEeKTPOMarHUTHbIE SIBJICHUS

Onexrpuzanys GU3NIecKux Tei. BanmopencTBre 3apsHKeHHBIX Tel. [IBa pona AIIeKTpHYecKrX
3apsiioB. JleMMMOCTh 3JIEKTPUYECKOro 3apsia. OJIEMEHTApPHBIM 3JIEKTPUUYECKUM 3apsa. 3aKoH
COXpaHEHHUsI AIIEKTPUYECKOro 3apsiia. [I[poBOJHUKH, MOIYNPOBOAHUKU U U30JIATOPHI 3JIEKTPUUYECTBA.
DIEKTPOCKOI. DJIEKTPUYECKOE TOJIe KaK OCOObIN BUA Marepuu. HanpssicenHocms 31eKmpuieckoz2o
nons. JIeCTBUE »SJIEKTPUYECKOTO0 TOJs Ha dIeKTpuueckue 3apsaabl. Kowoewcamop. Onepaus
INEKMPULECKO20 NOJIsi KOHOEHCAmopa.

DneKTpUuecKuid TOK. VICTOUHHKH 3JIEKTPUYECKOrO TOKA. DJEKTpUYecKas LEelb U €€ COCTaBHbIE
yacTu. HampaBneHue u JeWcCTBUS 3JeKTpuyeckoro Toka. HocurTenum snexkTpuyeckux 3apsioB B
Metayax. Cuiia Toka. DIeKTpUUEcKOoe HalpsbKeHHe. DJIEKTPUUECKOe CONPOTHBIIEHUE MPOBOJHUKOB.
Eannunel conpoTuBieHus.

3aBUCUMOCTh CHJIBI TOKa OT HampspkeHus. 3akoH Oma g ydacTka Ienu. YJenbHoe
conporusiieHune. Peocrarel. IlocnemoBarenbHoe coenMHEHHME MNpOBOAHUKOB. [lapannensHoe
COEIMHEHHE NTPOBOTHUKOB.

PaboTta »sneKTpHuecKOro mojs MO MEPEMEIICHUI0 BIIEKTPUUYECKHX 3apsAoB. MOIIHOCTh
3JIEKTPUYECKOro Toka. HarpeBanue mpoBOJHUKOB 3JIEKTpUYECKUM TOKOM. 3akoH JIxoyns - JleHua.
DneKTpUUecKue HarpeBaTelbHbIE H OCBETUTENbHbIE TPHOOPHI. KopoTkoe 3aMbIkaHue.

MaruauTtHoe mone. Muaykuuss MarHUTHOTO mojsi. MarmuTHoe mojie Toka. OmbeIT Jpcrena.
MaruuTHO€E 1oJie TOCTOSIHHBIX MarHUTOB. MarHuTHoe nojie 3emMiid. DJIeKTpOMarHuT. MarautHoe mnose
KaTylIKu ¢ TOKOM. [IpumMeHeHHe 371eKTpoMarHUToB. J[efiCTBME MAarHUTHOTO MOJIsi Ha NMPOBOJHUK C
TOKOM U ABWXKYIIYIOCA 3apshkeHHY0 dactuny. Cuna Amnepa u cuna Jlopenya. DNEKTPOABUTATEND.
SIBnenune snexkTpoMarHuTHOM MHAYKIUA. OnbiTel Papaes.

dnekTpomarHuTHble  KonebaHnua.  KonebamenbHelli  KOHMyp.  3neKmpozeHepamop.

lMepemeHHbili mok. TpaHcchopmamop. Tepepada 3SNEKTPUYECKOM 3SHEpPruM Ha paccTosiHue.
dNeKTPOMarHuTHble BOJIHbI M UX CBOWMCTBA. [lpuHyumnel paduoces3u u menesudeHusa. BausHue
3/1eKMPOMA2HUMHbIX U31y4YeHUull Ha HUBble OP2aHU3MbI.

CBer — oanexkTpomarHuTHele BosnHa. Ckopocth cBera. lcrounukm cBera. 3akoH
IPSIMOJIMHEMHOTO PAcIIpOCTpaHEHHE CBETA. 3aKOH OTpaskeHus cBeTa. [1mockoe 3epkano. 3akoH



npenomneHua ceeta. JIMH3bl. POKyCcHOe paccTOAHWE WM OMNTMYECKAa CUMNA JIMH3bl. M306parkeHune
npeameTa B 3epkane v AnH3e. Onmuyeckue npubopel. Tna3 Kak onTuyeckas cuctema. ucnepcua
cseTa. MHmepgepeHyua u dugpakyua ceema.

KBaHTOBBIE SIBJIEHHS

Ctpoenne aromoB. Ilmanerapnas wmonenb aroma. KBaHTOBBIM XapakTep TMOIJIOMICHUS H
WCITyCKaHUs CBETa aToMaMu. JInHelyaTsie CIIeKTPHI.

OmnerTel Pe3epdopra.

CoctaB aToMHoro Aagpa. [IpOTOH, HEWTPOH W 3NEKTPOH. 3aKOH JDWHWTeNHa O

NPONOPLMOHANBbHOCTM Maccbl W 3Heprun. Jegekm Macc U 3SHepa2us CBA3U AMOMHbIX Adep.
PagnoaktmBHoCTb. Mepuon nonypacnaga. Anbda-usnyyeHme. bema-usnyvyeHue. Famma-usnyyeHue.
AnepHble peakumn. UCTouyHMKM sHeprum ConHua W 3Be34. AgepHasa aHepreTuKa. IKoso0z2u4ecKue
npobnemol pabomsl AMOMHbIX 3nekmpocmaryul. [Jo3umeTpua. BausHue paduoakmueHbIX
u3nyyeHull Ha ¥ugble op2aHU3Mbl.

Crtpoenue u 3BoJIonus Beesrennoit
I'eonieHTpUUECKast U TeIUOLEHTPUYECKasi CUCTeMbl Mupa. Pu3udeckas Npupoia HeOECHBIX Tell
Comnneunoii cuctemsl. [Ipoucxoxnenne Conneunoit cucrembl. @usnueckas npupoaa CoyiHIa U 3BE3/I.
Crpoenue Beenennoit. Opomtouust Beenennoit. ['unoresa bonbiioro B3peiBa.
IIpumepHbIe TeMBI J1A00PATOPHBIX U MPAKTHYECKUX PadoT
JIaGopatopHble pabOThl (HE3aBUCUMO OT TEMaTHYECKOM MPHUHAIJIEKHOCTH) JEJIATCS
CJIEIYIOIINE TUIIBI:
1. IIpoBeneHue NpsMbIX U3MEPEHUN (PU3NUECKUX BEIUUHH.
2. Pacuer mO TONYyYEeHHBIM pe3yiabTaTaM TMPSMBIX H3MEPEHUH 3aBHCHMOTO OT HHUX Iapamerpa
(KOCBEHHBIE U3MEPEHU).
3. HaOxromenue siBIEHHH U TIOCTAHOBKA OIBITOB (HA KAUECTBEHHOM YPOBHE) 110 OOHAPYKEHHIO
(akTOpOB, BIUAIOIIUX HAa IPOTEKAaHUE JAHHBIX SIBICHUH.
4. VccnenoBanue 3aBUCUMOCTH OJHOW (DU3UYECKOM BEIMYUHBI OT JIPYroi C MpeCTaBICHUEM
pe3yabTaToOB B BUJE rpaduka Wiy TaOIULbL.
5. [IpoBepka 3a1laHHBIX IPEANOI0KEHUH (TIpsMble U3MepeHUsl GPU3NYECKUX BEIMYMH U CPABHEHHE
3aJJaHHBIX COOTHOILEHUH MEXTy HUMH).
6. 3HAaKOMCTBO C TEXHUYECKUMH YCTPOWCTBAMH U MX KOHCTPYHPOBAHHUE.
JIrobast pabouyass mporpaMma JOJDKHA INPEIyCMaTpHUBATh BBIIOJHEHHE JTAOOPAaTOPHBIX pPabOT
BCEX yKa3aHHBIX TUIOB. BpiOOp TemaTuku M ymcia paboT KaKAOro THUIA 3aBUCUT OT OCOOEHHOCTEN
paboueii mporpammsl 1 YMK.
IIpoBenenne npsiMbIX H3MepeHUl (PU3NIECKHX BeJIUYNH
N3mepenue pasmepos Tell.
N3mepenue pazmMepoB MaJbIX Tell.
N3mepenue maccel Tena.
N3mepenue oobema Tena.
N3mepenue cuisl.
W3mepenue BpeMeHu nporecca, nepuoaa KojaeOdaHuu.
W3mepenue teMneparypsl.
N3mepenue naBieHus Bo3ayXa B OaJIJIOHE MOJT TTOPIIHEM.
W3mepenue cuipl TOKa U €ro peryjaupoBaHue.
N3mepenne HanpsKeHus..
N3mepenue yrioB najieHus U IpeaoMIIeHUs.
N3mepenue poKycHOT0 pacCTOSHUSI TUH3BI.
W3mepenue paanoakTUBHOTO (poHa.
Pac4er nmo nosry4eHHbIM pe3yJibTaTaM NPSIMbIX H3MEpPEHUH 3aBHCUMOI0 OT HUX
napamMerpa (KOCBeHHbIe H3MEpPeHHsl)
1. M3mepenue MI0THOCTH BeLIeCTBa TBEPAOIO Tela.
2. Omnpenenenune k03 (HUITMEHTA TPEHHS CKOJIBKEHHUS.
3. OnpeneneHne )KeCTKOCTH TPYKUHBI.
4. OnpeneneHue BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha MOTPYKEHHOE B )KUIKOCTh
TENO.
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OrnpezenieHe MOMEHTA CHUJIBI.

N3mepenune ckopocT paBHOMEPHOTO JBUKEHHUS.

W3mepenue cpeiHel CKOpOCTH IBHIKEHUS.

N3mepenune yckopeHus paBHOYCKOPEHHOTO JIBHKEHUSI.

Onpenenenre pabOTH M MOIITHOCTH.

0. Ompenenenue 4acToThl KojeOaHUM Tpy3a HAa IPYKUHE U HUTH.

11. Omnpepnenenue OTHOCUTEIbHON BIAXKHOCTH.

12. OnpeneneHre KOJUYECTBA TETUIOTHI.

13. Omnpenenenue yaenbsHON TETNIOEMKOCTH.

14. V3mepenne pabOTHI M MOIIIHOCTH AJICKTPHUECKOTO TOKA.

15. M3mepeHue conpoTuBIEHUS.

16. OmpeneneHue ONTUYECKON CUIIBI JIMH3BIL.

17. WccnenoBaHue 3aBUCHMOCTH BBITAIKHBAIONICH CHIIBI OT 00beMa MOrpyKEHHOHN 4acTh

OT IJIOTHOCTH XHUJKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH U MaccChl Tela.

18. HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHSI OT XapaKTepa MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT

TUIOLIA/IH.
HabOaronenne siBjeHUiliT M INOCTAHOBKA ONBITOB (HA KAa4YeCTBEHHOM YPOBHe) 110
0o0HapYy:KeHUI0 (PAKTOPOB, BIUSIIOIIUX HA MPOTEKAHHME JAHHBIX ABJIEHUI

1. HaGuroneHne 3aBUCUMOCTH TTEpHOIa KOJICOAHUH Tpy3a Ha HUTH OT JUIMHBI M HE3aBUCUMOCTH OT

MAacCCBI.

Habnronenune 3aBUCHMOCTH TIepro/ia KojeOaHHid Tpy3a Ha MPYKUHE OT MAcChl M )KECTKOCTH.

Habmroienne 3aBUCHMOCTH JJaBJICHHsI ra3a OT 00beMa U TeMIePaTyphl.

HabnroneHne 3aBUCHMOCTH TEMIIEPATYPhl OCTHIBAIOIIEH BOJBI OT BPEMEHH.

HccnenoBanue siBieHUs B3aUMOJCHCTBHS KaTYIIKU C TOKOM M MarHUTa.

HccnenoBanue siBeHUS AIEKTPOMarHUTHOM HHYKIIUH.

Habmtoienue siBjeHus OTpa)XEHUS U MPEIOMIICHHS CBETA.

Habmronenue siBieHUs TUCTIEPCHH.

Oo6napy>keHue 3aBUCUMOCTH COIIPOTUBIICHUS ITPOBOAHHUKA OT €ro MapaMeTpoOB U BEUIECTBA.
HccnenoBanue 3aBUCMMOCTHU Beca Tejla B )KUJIKOCTH OT 00beMa MOTpyKEHHOW 4acTH.
HccnenoBanue 3aBUCUMOCTH OJTHOM (PU3MUECKON BEIMUUHBI OT IPYTO# C MPEACTaBICHUEM
pe3yabTaTOB B BUJE Tpadrika Uil TaOIUIIbI.

12. HccnenoBaHue 3aBUCUMOCTH MAcChl OT 00beMa.

13. HccnemoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HaualbHOM

CKOPOCTH.

14, HMccnenoBaHue 3aBUCHMOCTH CKOPOCTH OT BPEMEHM U ITYTH MIPU PAaBHOYCKOPEHHOM JIBUKECHHH.

15. HMccnenoBanue 3aBUCHMOCTH CHIIBI TPEHUS OT CHITBI IaBIICHUSI.

16. HccnemoBaHue 3aBUCUMOCTH J1e()OpMAIHX TPY>KUHBI OT CHITBI.

17. HccnenoBaHue 3aBUCHMOCTH MEPHO/Ia KOJIeOaHH Ipy3a Ha HUTU OT JUIUHBI.

18. HccnemoBaHue 3aBUCUMOCTH TEPHOAA KOIEOaHUH Tpy3a Ha MPYKUHE OT )KECTKOCTH M MACCHI.

19. HMccnenoBanue 3aBUCHMOCTH CHJIBI TOKA Y€pe3 MPOBOJHUK OT HAMPSIKEHUS.

20. HccrenoBaHue 3aBHCHUMOCTH CHJIBI TOKA Y€pe3 JIAMITOUKY OT HANPSKEHHSL.

21. VccnepoBaHue 3aBUCUMOCTH YTJia MPEIOMJICHHS OT YIJia MajeHHusl.

IIpoBepka 3aJaHHBIX NPEANOJI0KEHUH (IPsIMble U3MepeHus1 (PU3NYeCKHUX BeJINYUH U
CpaBHEHMeE 32JaHHBIX COOTHOLIEeHN I Me:xx1y HuUMH). IIpoBepka runores
1 TIpoBepka runotessl 0 JMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KHUIKOCTH B TPYOKE OT
TeMIIepaTyphl.

2. IIpoBepka THMOTE3BI O TPSMOW TPOMOPIUOHAIBHOCTH CKOPOCTH TIPH PaBHOYCKOPEHHOM
JBUKEHUHU MTPOMIEHHOMY ITYTH.

3. ITIpoBepka rumoTe3bl: MPH MOCIIEIOBATEIHHO BKIFOUEHHBIX JJAMITOYKH U MIPOBOIHNKA WU JIBYX
MIPOBOJHUKOB HAMPSKEHHSI CKJIAIBIBATh HEIb3s (MOYKHO).

4. TlpoBepka mpaBuiia CJI0KEHHsI TOKOB Ha IBYX NMapauIeIbHO BKIIOUEHHBIX PE3UCTOPOB.

3HAKOMCTBO C TEXHUYECKMMH YCTPOMCTBAMH U UX KOHCTPYHPOBAHHE

KoncTpynpoBanue HakJIOHHOM MIIOCKOCTH € 3alaHHbIM 3HaueHueM KII/1.

KoHncTpynpoBanue apeomerpa 1 UCIIBITAHUE €70 PAOOTHI.
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COopka AJIeKTPOMAarHuTa U UCTIBITAHUE €TO JICHCTBHS.
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10. KoucTpynpoBaHue 3JIEKTPOABUTATEIIS.
11. KoncTpyupoBaHue MOJIEIH TENECKOIIA.

COopKa 3JeKTpUIECKOil ey U U3MEPEHUE CUIIBI TOKA B €€ Pa3IMYHBIX yYacTKaXx.

N3yuenune 3neKTpUiecKoro ABUraTelis MOCTOSTHHOTO TOKa (Ha MOJACIIN).

KOHCTPYI/IpOBaHI/IC MOACIIN JIOAKH C SaﬂaHHOﬁ Ir'py30II0AbEMHOCTBIO.

12

13. Omnenka cBoero 3peHust U TOAOOp OYKOB.

14. KoHnctpympoBaHue mpocTeiero reneparopa.
15, HM3yuenue cBOMCTB U300pa’KeHHs B JTMH3AX.

1. TemaTu4yeckoe NJIaHUPOBAHHE

7 xnacc (2 yaca B HeJlento, 68 4acoB)

Ko B Tom uncie
No | Paznensl 50 Kontponbnbix | JlabopaTopHBIX
pabor pabor
1. | Beenenue. 4 1
2. | llepBonauansHbIC CBEICHUS °lg 1 1
CTPOCHHH BEIIECTRA.
3. | B3aumoseticTBue Tell. 23 2 5
4. | aBneHue TBEPABIX TEII, KUIAKOCTEH U 21 5 5
ra3os.
5. | Pabora. MomntHoCTh. DHEprHUs. 13 2 2
6. | IToBTOpeHue. 1
8 kiacc (2 Jyaca B Hezemto, 68 4acoB)
Ko B Tom uucie
Ne | Paznenst 50 KonTponbubix | JlabopatopHbix
pabor pabort
1. | TertoBbIC SBICHUS. 24 2 3
2. | DNeKTpUYecKue SBICHUS. 25 2 4
3. | DIeKTpOMarHUTHEIE SBJICHHUS. 6 2
4. | CBeToBBIC SBICHUS. 8 1
5. | IloBTropenue. 5 1

9 kmacc (3

vaca B
HEJIEeIIo,

102 gaca)



B ToMm uncne

No | Paznensl ]If(?ﬂ_ Kontponbabix | JJabopaTopHbIX
pabort pabor

1. | 3akoHBI B3aUMOJCHCTBUS U TBUKCHUS 36 2 2
TeNl.

2. | Mexanndeckue kojaeOaHus. 3BYK. 17 1 1

3. | DNeKTpoOMarHuTHOE IoJIe. 25 1 2

4. | CtpoeHue aTomMa U aTOMHOTO fJIpa. 13 1 1
Hcnonws3oBanue 3HEprum.

5. | Ctpoenue u 3Bomonus Beenennoi )

6. | [ToBTopenne u 0600IICHUE. 6 1




