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IHosicHUuTeIbHAS 3aNIMCKA K aJaNTHPOBaHHOM padoyeii mporpamme, Aas yyaumxes ¢ 3[IP no npeamery «®@usuka» aas 7-9 kiaccon

HopMaTuBHasi 6a3a nmporpaMmbiI:

AnantupoBanHas paboyast mporpamma yaeOoHoro npeamera «Pusuka» st 7-9 kiaaccoB 001m1e00pa3oBaTeNbHBIX YUPEXKICHUN COCTaBICHa HA OCHOBE
DAOOII u cnenyronmMx JOKYMEHTOB:

1. Bakona P® «O0 obpazoBanuu B Poccuiickoit @eneparum» Ne273-03 ot 29.12.2012

2. ®enepanbHOr0 TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO 001ero oopasosanus (IIpuka3z MunuctepcTBa 06pazoBanus u
Hayku Poccuiickoit ®enepanuu ot 17 nexadps 2010 r. Ne 1897, B penakuuu npukaza Munuctepctsa oopa3oBanus u Hayku PO ot 29.12.2014
r.Ne 1644, ot 31 nexabps 2015 r Ne 1577)

3. AOOIT I'bOY OOII Ne 4 r.0.Otpagnbrii

4. DenepanbHOTro NepeyuHs yueOHUKOB, pEKOMEHI0BaHHBIX (JI0MyIeHHbIX) MuHHCTEpCTBOM 00pazoBanus U Hayku Poccuiickoil @enepanuu K
HCIOJIb30BAHUIO B 00pa30BaTELHOM MPOLIECCe B 0011€00pa30BaTEeIbHbIX OPraHU3ALMSX [IPH PeATH3alMi UMEIOIUX TOCY1apCTBEHHYIO aKKPEIUTALUIO
00pa3oBaTeNbHBIX IPOrpaMM HA4aJIbHOI'O 00ILEro, OCHOBHOTO OOIIEro, CPpeIHEro o0Iero oopa3oBaHmsl, yTBEpKACHHBIH IPUKa30M MUHUCTEpPCTBA
oOpazoBanus u Hayku PD ot 28 nexadps 2018 roma Ne 345 ¢ u3MeHEHUSIMU U TOTIOTHEHUSMHU.

5. ®usuka. 7-9 knaccer : pabouas nmporpamma K muanA Y MK A.B. [lepeimkuna, E.M. I'ytHuK: yueOHO- MeToandeckoe nocodue H.B.@unonosuy, E.M.
I'yrauk.- M. @ Ipoda. 2020.-76,(2)c.

YpoBeHb peajinzanuu: 6a30BbIi
Cpoxk peanuzanum: 3roma
ABTOp(BI) pado4eil MPOrpamMMBbl: yuutenb Gpusnku u marematuku Epémuna JI. A.

1. Ilnanupyempie pe3vabTATEI 0CBOEHH VYEOHOI0 NMpeIMeTa, Kypca

BbInycKHUK HAy4YuTCS:
e coOxroaTh npaBuiia 0€30MaCHOCTH M OXpaHbl TPy/ia MpH padoTe ¢ yueOHbIM U Ta0OpaTOPHBIM 000y I0BaHUEM;
® [IOHMMAaTh CMBICJI OCHOBHBIX (PM3UUECKUX TEPMUHOB: (PU3NUECKOE TeNO0, (hru3nyeckoe sBieHue, GU3ndecKas BeIUIHHA, eIUHUIBI U3MEPEHUS;

° pacrio3HaBaTb HpO6J'IeMI)I, KOTOPBIC MOXHO PCHIMTL IMPU IMOMOIIN CbI/ISI/I‘-IeCKI/IX MCTOOOB; AaHAJIM3UPOBATH OTACJIBHBIC 3TAllbl MPOBCIACHUA
WCCIIETIOBAaHUH U UHTEPIIPETUPOBATH PE3YNbTaThl HAOIIOACHHIA U OIBITOB;

®  CTaBUTH OMBITHI IO MCCIEAOBAHUIO PUBNYECKUX SIBICHUN WU (HU3MUECKUX CBOMCTB TeNl Oe3 MCIOIb30BAHUS MPSMBIX U3MEPEHUH; IIPH 3TOM
dbopmynupoBaTh TpoOiemMy/3amady Y4eOHOTOo HSKCIIEPUMEHTa; COOMpaTh YCTAHOBKY W3 TPEMIOKEHHOTO OO0OPYIOBAaHHUS, NPOBOIUTH OMBIT H
(GbopMyIHUpOBaTh BBHIBOJIBI.

[Tpumeuanue. [Tpu npoBeneHnn ucciaenoBaHus GU3NUECKUX SBICHUN M3MEPHUTEIbHBIC TPUOOPHI HCIIONB3YIOTCS JIUIIb KaK JATYHMKH WU3MEPEHUs



(bu3nyecKrX BeMYHMH. 3aliCH MOKa3aHUN MPSMBIX U3MEPEHUI B 3TOM cllydae He TpedyeTcs.

®  [IOHMMATh POJIb HKCIIEPUMEHTA B MTOJyYCHUH HAYYHOH HH(OpMAIIHH;

® [POBOJIUTH NIpsAMBbIE H3MEpeHHs (U3NYECKUX BEJIMYUH: BpEeMs, pAcCTOSIHME, Macca Tella, 00beM, CHia, TeMIepaTypa, aTMochepHoe
JaBlieHHE, BIAKHOCTh BO3/yXa, HANPSDKEHHE, CHJIa TOKA, PaJUallMOHHBIN (OH (C MCHOJIB30BAHUEM JI03UMETpA); MPH STOM BBIOMPATH ONTHUMAJIbHBIH
CTIO0cO0 M3MEPEHHSI U MCII0JIb30BaTh MPOCTEHIIINE METOIbI OLICHKH MOTPEITHOCTEH N3MEPEHUH.

® [IPOBOJIUTH HCCIEIOBAHMWE 3aBUCUMOCTEH (PU3UUECKUX BEIMYMH C HCIOJIH30BAHMEM NPSMBIX H3MEPEHUI: MpU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThl IOJYYCHHON 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BHJIE TAaOIMIl U rpaduKOB, A€1aTh BHIBOJBI 110 PE3ysIbTaTaM
UCCIICIOBAHMS;

®  TIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PH3NUECKUX BEJIMYUH: MPU BBIOJHEHUN U3MEPEHUI COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYsI
IIPEI0KEHHOW MHCTPYKLUHU, BBIYUCIIATH 3HAYCHUE BEJIMYHUHBI U aHAIM3UPOBATh IOJTYYCHHBIE PE3YJIbTATHI C yYETOM 3aJaHHOM TOYHOCTH U3MEPEHMUI;

®  AHAJIU3UPOBATh CUTYAallMH NMPAKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa, y3HaBaThb B HUX IPOSBICHUE M3YYEHHBIX (U3NYECKUX SBICHUN WIIH
3aKOHOMEPHOCTEN U IPUMEHATH UMEIOLUECS 3HAHUSI 111 UX OOBSICHEHUS],

e [IOHMMAaTh NPUHIUIBI AEUCTBUS MAIIMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB, yCIOBHUS MX OE3011aCHOrO HCIIOJIb30BAHUS B IOBCEIHEBHOU
KHU3HU;

®  UCMOJb30BaTh IPU BBINOJHEHUHM YYEOHBIX 3a/lay HAayYHO-HOMYJSPHYIO JIMUTEPATypy O (U3MYECKUX SIBICHUSX, CIPABOYHBIC MaTepHalbl,
pecypcbl HTepHeT.

BbInyCKHUK OJYYHT BO3MOKHOCTh HAYYUTHCH:

®  0CO3HABAMb YEHHOCHb HAYYHBIX UCCIE008AHULL, POb QUIUKU 68 PACUUUPEHUU NPEOCABIeHUll 00 OKPYMCalouwem Mupe u ee 6K1ao 8
VAVUUeHUe Kauecmea HCUHU,

®  UCNONBL308aMb NpUEMbl NOCMPOEHUS (DUIULECKUX MoOelell, NOUCKA U DHOPMYIUPOBKU OO0KA3AMENbCME 8bIOSUHYMBIX 2UNOme3 U
meopemuyeckux bl80008 HA OCHOBE IMNUPULECKU YCIMAHOBIEHHbIX (DAKMO8,

®  CPasHUBAMb MOYHOCMb USMEPEHUs PUIUUECKUX BETUYUH NO BeUYUHE UX OMHOCUMENbHOU NOSPEUHOCIU NPU NPOBEOCHUU NPIMbIX
usMepeHull,

®  CamMOCmMOosAmMenbHO NPOBOOUNb KOCBEHHbIE UBMEPEHUS U UCCIe008AHUS (DUUYECKUX BeIUYUH C UCNOTIb308AHUEM PA3IUYHBIX
CcnocobosuzMepenus: PusuUvecKux eUdUH, 8blOUPAMb CPEOCMBa USMEPEHUSL C YHemoM HeoOX00UMOU MOYHOCMU U3MePeHUll, 0O0CHO8bI8AMb 8bLOOD
cnocoba uzmepenusi, a0eK8amHo20 NOCMABIeHHOU 3a0ade, NPOBOOUNb OYEHK) O0CMOBEPHOCIU NOJIYYEHHBIX Pe3YIbmamos,

®  BOCHpUHUMAMb UHDOPMAYUIO PUBULECKO2O COOEPHCAHUS 8 HAYUHO-NONVIAPHOU Jaumepamype U Cpeocmeax Maccos8ol uHgopmayuu,
KpUmuyecku OyeHu8ams noiyyeHHy0 UHQOPMAYUI, AHAIUSUPYSL ee COOepHCanue U OaHHble 00 UCIOYHUKe UHpopMayuu,

®  co30asamb cOOCMBeHHbIe NUCLMEHHbIEe U YCHHblEe COOOWEeHUS O PUUYECKUX S8IEeHUAX HA OCHO8€ HECKOIbKUX UCHOYHUKO8 UHopMayul,
CONPOBOAHCOAMb BbICMYNICHUE Npe3eHmayuell, Y4umoleédas 0COOEeHHOCMU AYOUMOPUU C8ePCIMHUKOS.

Mexanndyeckue siBJeHUS

BbInyCKHUK HAy4YuTCH:

®  pacro3HaBaTh MEXaHUUYECKHE SIBJICHUS M OOBSCHITH Ha OCHOBE MMEIOIIMXCS 3HAHWH OCHOBHBIC CBOMCTBA WJIM YCJIOBUS MPOTEKAHHUS THUX



SIBJICHUI: pPAaBHOMEPHOE M HEPaBHOMEPHOE JABWKEHUE, PABHOMEPHOE W PABHOYCKOPEHHOE MPSAMOJIMHEHHOE JBUKEHHE, OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBIKEHHUS, CBOOOJHOE TMaJleHUE TeJ, PAaBHOMEPHOE [BIKEHUE IO OKPY)KHOCTH, HMHEPIHUS, B3aUMOJICHCTBUE TeJ, PEaKTHBHOE
IBUKEHHE, TIepeqaya JaBJICHUs TBEPIbIMH TelaMH, XHAKOCTSAMU M razaMu, arMocdepHOe [aBlieHHE, IJIaBaHHE TeJ, PaBHOBECHE TBEPIBIX Tell,
HMMEIOLINX 3aKPEIJIEHHYIO OCh BpaLEHMsI, KOJIeOaTeIbHOE ABM)KEHNE, PE30HAHC, BOJIHOBOE ABUKEHUE (3BYK);

®  ONUCHIBATh H3YYCHHbIC CBOMCTBA TEI U MEXaHUUYECKHUE SIBIICHUS, HCIONb3ysd (PU3NYECKHE BEIUYUHBI: IMYTh, MEPEMEIIEHUE, CKOPOCTb,
YCKOpEHUE, MepuoJi oOpallleHus, Macca Tela, INIOTHOCTh BEILECTBA, cuja (Cuia TSKECTH, Cujla YOPYTOCTH, cuja TPEHUs ), AaBJIEHUE, UMITYJIbC Teia,
KHHETUYEeCKas DHEPrusi, MOTEHIUANbHAs DSHEPrus, MeXaHWueckas pabora, MexaHudeckas MomHOCTh, KIIJ[ mpu coBepmieHun pabOTHl C
MCIOJIb30BAHNEM MTPOCTOr0 MEXaHU3Ma, CHJIa TPSHHSI, aMILTUTY/[a, IIEPUOJT U YacTOTa KOJIeOaHUH, UTHHA BOJTHBI U CKOPOCTh €€ PACIIPOCTPaHEHUS; TIPH
ONMCAaHUU TMPABUIBHO TPAKTOBATh (PU3UYECKHI CMBICT HCIIOJIb3YEMbIX BEJIMYUH, UX OOO3HAYCHMS] U €OUHUIIBI U3MEPEHUS, HaXOAUTh (HOPMYIIbI,
CBSI3bIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTMMH BEJIMYMHAMHU, BEIUMCIIATH 3HAaUeHNE (PU3UYECKON BEIMYMHBL;

®  aHaJIM3UPOBATH CBOWCTBA TEJ, MEXAaHUYECKHE SBJICHHS U MPOLECCHI, UCMONB3Ys (PU3NUECKHE 3aKOHBI: 3aKOH COXPaHEHMsI PHEPTHH, 3aKOH
BCEMHUPHOI'O TATOTEHUS, MPUHIUI CYHEPIO3UIUU Cull (HaxoxkaeHue paBHoxercTByromei cuibl), I, II u III 3akonsl HploToHA, 3aK0H coxpaHEeHUs
uMIyabca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Hpu 3TOM pas3ivyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U €ro MaTeMaTHYecKoe
BBIPAYKCHHUE;

®  pa3nuYyaTh OCHOBHBIC MPU3HAKU U3YUYEHHBIX (PU3NYECKUX MOJIEJIei: MaTepuaabHas TOUKa, UHEepIHallbHAs CUCTEMAa OTCUETA,

e  pemiaTth 33/1a4M, UCTHOJIb3Yys (U3HUECKUE 3aKOHBI (3aKOH COXPAHEHHS YHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUII CYNEPIIO3UIIUN CUII,
I, I u III 3akonsr HeloTOHA, 3aKOH COXpaHEHHs UMITYJNbCa, 3aKoH ['yka, 3akoH Ilackans, 3akon Apxumena) u Gopmysbl, CBS3bIBAIOLINE (PU3UUECKHE
BEJIMYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, IJIOTHOCTh BEIIEeCTBa, CUJIA, JABJICHHUE, UMITYJIbC TeJla, KHHETUYECKAsl YHEPTHUs, MOTEHIIMAIbHAS
SHEPTHUsI, MEXaHUUYecKasi paboTa, MexaHnuueckast MmomHocTh, KIT/[ mpocToro Mexanusma, cuiia TpeHUsl CKOJbXKEHUs, KOADPHUITUEHT TPEHUsI, aMILTUTY/A,
MepHOJ U YacToTa KoJIeOaHUM, JJIMHA BOJHBI U CKOPOCTh €€ PAaclpOCTPaHEHMsI): Ha OCHOBE aHAJM3a yCJIOBHS 33Ja4y 3allMChIBaTh KPAaTKOE YCIIOBUE,
BBIJICJISITH (PU3UYECKHE BETUYMHBI, 3aKOHBI U (hOPMYJIbI, HEOOXOJMMBIE JJIsSI €€ PEeIIeHUs, MPOBOJAUTH PACUEThl U OIIEHUBATh PEATbHOCTh MOJTYUYEHHOTO
3HaueHUs GU3NYECKON BETUUHHEI.

BbINyCKHUK MOJYYUT BO3MOKHOCTHh HAYUYUTHCH:

®  UCNONBL308AMb 3HAHUS O MEXAHUYECKUX S8NEHUAX 8 NOBCEOHEBHOU JHCU3HU O obecneuenus 6e30nacHocmu npu oopaweHuu ¢ npubopamu u
MeXHU4eCKUMU YCmpOoUCmeamu, 01 COXPAHEeHUsl 300p08bs U COONI0OeHUs HOPM IKOJIO2UYECKO20 NOBEOeHUs 8 OKpyxcarouel cpede; Npusooums
npuUMepbl NPAKMU4ecKo20 UCNOIb308AHUS DUUYECKUX 3HAHUNL O MeXAHUYECKUX SGNeHUAX U QUUYECKUX 3aKOHAX, NpUMepbl UCHOIb30BAHUS
80300HOBIAEMbIX UCHOYHUKOB IHEP2UU, IKOLOUYECKUX NOCIe0CMEUN UCCIe008AHUSL KOCMULECKO20 NPOCIPAHCNS,

®  paziuuame 2paHuybl NPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb 6ceoOwull xapakmep (QYHOAMEHMANbHbIX 3AKOHO8 (3AKOH
COXpAHeHUs. MeXaHU4ecKoll 3Hep2uu, 3aKOH COXPAHEHUS UMNYIbCA, 3AKOH 8CEMUPHO20 MASOMEHUs) U 02PAHUYEHHOCMb UCNONb308AHUSL YACHHbBIX
3axonos (3axon I'yxka, Apxumeoa u op.);

®  HAX0O0UMmMv A0EeK8AMHYIO NPeOdlONHCeHHOU 3adaye U3UYeCKYI0 MOOelb, paspeuams npooiemy Kak HA OCHO8e UMEIOWUXCS 3HAHUL NO
MeXaHuKe ¢ UCNONb308AHUEM MAMEMAMUYEeCKO20 annapama, max u npu NOMouju Memooo8 OYeHKuU.

TemioBbie AAIBJICHU A

BbINnyCKHUK HAYYHTCS:



®  pacro3HaBaTh TEIUIOBBIC SABJICHHS M OOBSICHATH HA 0a3e UMEIOIMXCS 3HAHUH OCHOBHBIE CBOIMCTBA MJIM YCJIOBUS MPOTEKAHMS TUX SBICHUI:
muddy3us, n3MeHEeHHe 00beMa Tell PU HarpeBaHUU (OXJIAXKACHUH), OOJIbIIAs CXKMMAaEMOCTh I'a30B, Majas C)KUMAeMOCTh KMIKOCTEH U TBEPIBIX TEI;
TEIUIOBOE PAaBHOBECHE, UCIIAPEHME, KOHJICHC AL, TUIaBIeHUE, KPUCTAJUIN3ALUs, KUIIEHHE, BIaXXHOCTh BO3/yXa, pa3IMuHble CIIOCOObI TEIUIONepeaaun
(TerIonpoBOJHOCTb, KOHBEKIUS, U3JIyUYCHHE), arperaTHble COCTOSIHUS BEIIECTBA, IMOIJIOLIEHUE YHEPTUU IPU UCIAPEHUHU JKUJKOCTU U BBIJEIICHUE €€
IIpY KOHJEHCALUU 1apa, 3aBUCUMOCTb TEMIIEPATypPhbl KUIICHUS OT JABJICHUS;

° OMHCHIBATh U3YYCHHBIC CBOMCTBA TEJ U TEIJIOBBIC SBJICHHS, HCIIOIB3Yys (PU3HUYECCKUE BETUIMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SJHEPT U,
TEeMIIEpaTypa, yaelbHas TEIUIOEMKOCTh BEIIECTBA, yeIbHAs TEIUIOTa IUIABJICHHUS, ySIbHAS TEIUIOTa MapooOpa3oBaHus, yAelbHas TEIUIOTa CTOPAHUS
TOIUIMBA, KOA(Q(HUIMECHT MOJIE3HOTO JCHCTBUS TEILUIOBOTO JIBUTATEN; NPU ONMHMCAHWUU TPAaBUIBHO TPAKTOBATh (DU3UYCCKUI CMBICI HCIOIB3YEMbBIX BEIIMYUH, UX
0003HaYEHUSI W EIWHUIBI U3MEPEHHs, HaXOAWTh (DOPMYIBI, CBS3BIBAIOIINE MAHHYIO (DH3MUYECKYIO BEIWYHHY C IPYTUMH BEITUYWHAMH, BBIUHCIATH 3HAYCHHE
(hM3UYECKOI BETHYUHBL;

®  AHAIM3HUPOBATH CBOWCTBA TEJ, TEIUIOBBIC SIBJICHUS M IPOLIECCHI, MCIIOIb3Yys] OCHOBHBIE ITOJIOKEHUS ATOMHO-MOJIEKYJSIPHOTO YYE€HUS O
CTPOEHUU BEIIECTBA U 3aKOH COXPAHEHUS SHEPTUU;

L4 pa3jindaTb OCHOBHBIC IIPU3HAKU U3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MO,Z[GJICI;'I CTPOCHHUA I'a30B, )KH,Z[KOCTeﬁ H TBEPAbIX TCJI;
L4 IMPHUBOAUTH NPUMEPHI HPAKTUUCCKOTI'0 UCIIOJIb30BaAHUSA (1)I/I3I/I‘-IGCKI/IX 3HAHWH O TEIJIOBBIX SABJICHUSAX

e pemath 3a/layM, UCIOJIB3Ys 3aKOH COXPAHEHHS SHEPTUU B TEIUIOBBIX Mpoleccax U (HOpMyIbl, CBS3bIBAIOIINE (PU3NYECKUE BEIMYUHBI
(KOIMYECTBO TEIUIOTHI, TEMIEpaTypa, yJelbHas TEIJIOEMKOCTh BEILECTBA, YZEJIbHAs TEIUIOTa IUIABJIEHUS, yIelbHas TEIJIoTa MapooOpa3oBaHus,
yIeIbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOA((UIIMEHT MOJIE3HOTO ICHCTBHUS TEIUIOBOTO JIBUTATENIs): HA OCHOBE aHAJIM3a yCIOBHS 3a/Ja4Y 3aIlvChIBATh
KpaTKO€ YCJIOBHE, BBIIETATh (DU3NYECKUE BEIMYUHBI, 3aKOHBI M (OpMYJbl, HEOOXOAUMBIC [JIsi €€ PEeIIeHHUs, MPOBOJUTH PACUEThl U OIEHUBATH
peabHOCTh MOTYYEHHOTO 3HAYCHUS (PU3UIECKOMN BETMYUHBI.

BBINYyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

®  UCNONL308aMb 3HAHUSL O MENJOBbIX AGIEHUAX 8 NOBCEOHEBHOU JHCU3HU OJisl obecneyeHus 0e30nacHocmu npu oopaweHuu ¢ npubopamu u
MEXHUYeCKUMU YCmpOoUCmeamu, 018 COXPAHEeHUsl 300p08bs U COONIOOEHUs. HOPM IKOJI02UHECKO20 NOBEOeHUsl 8 OKpyxcaioujeli cpeoe; Npueooums
npumMepbl IKON02UYECKUX NOCTe0CmEUL pabomvl 08uzameneli 6HYMpeHHe20 C2OPanusl, Meniosblx U 2UOPOINEeKMPOCMAHYULL,

®  paziuuamov SpaHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 8ceoOwull xapaxkmep @yHOAMeHmAalbHblX QU3UYECKUX 3AKOHO8
(3aKOH COXpaHeHus SHepeUl 8 MeNI08bIX NPOYeccax) U 02PanUdeHHOCMb UCNOIb30BAHUS YACHBIX 3AKOHO8,

®  HAX0OUMb AOEKBAMHYI0 NPEONONCEHHOU 3a0aue QU3UYECKYI0 MOoOelb, pazpeuwams npoodnemy KAk HA OCHOBe UMEWUXCA 3HAHUU O
MENN0BbIX ABNEHUAX C UCHONb30BAHUEM MAMEMAMUYECKO20 annapama, max u npu NOMouwju Memooo8 OYeHKuU.

DJIeKTpuYecKHe 1 MATHUTHBIE SIBJICEHHUS

BeinyCcKHUK Hay4uTCH:

®  pacro3HaBaTh JJICKTPOMATrHUTHBIC SBJICHHUS U OOBSCHATH HAa OCHOBE MMEIOIIMXCS 3HAHWW OCHOBHBIC CBOWCTBA WJIM YCIIOBHUS MPOTCKAHHS
ITHX SIBJICHUH: SJEKTPHU3AIHMs TeJ, B3aUMOJCHCTBHE 3apsOB, JJIEKTPUYECKHA TOK M €ro JeicTBHA (TEIIOBOE, XMMHUYECKOE, MarHWTHOE),
B3aMMO/ICHCTBIE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIHS, NEHCTBHE MArHUTHOTO IOJII HAa MPOBOJHUK C TOKOM M Ha JBMKYIIYIOCS 3apsKCHHYIO



4JacTUlly, ACUCTBHE D3JIEKTPUYECKOIO TOJS Ha 3apsHKEHHYIO YacTHUIly, 3JIEKTPOMATHUTHBIE BOJHBI, INPSMOJMHENHOE PpacHpOCTPAaHEHUE CBETa,
OTpa)XKEHUE U MPEJIOMIICHUE CBETA, IUCIIEPCHS CBETA.

®  COCTaBJIATH CXEMBI JJIEKTPUYECKUX LENEeH ¢ IO0CIEeNOBAaTEIbHbIM M IapaJlICIbHBIM COCIMHEHUEM DJJIEMEHTOB, pa3jiudas YCJIOBHBIE
0003HAYCHHS HIIEMEHTOB JICKTPUUECKUX LIeNei (MICTOYHUK TOKa, K04, Pe3UCTOP, PEOCTaT, JaMII04Ka, aMIIEpPMETP, BOJILTMETP).

o HCII0JIB30BATh OIITUYCCKUE CXEMBI IJI ITIOCTPOCHUA H306pa)KeHI/Iﬁ B IIJIOCKOM 3€PKaJIC U CO6I/IpaIOHIeI7[ JINH3C.

L4 OITMChIBATh U3YUYCHHBIC CBOMCTBA T U OJICKTPOMAardHuTHEIC SABJICHUSA, UCIIOJIb3Ys1 (bI/ISI/ILIeCKI/Ie BCJIMYHHBI: 3HCKTpI/I‘ICCKHﬁ 3apiaa, ChJjia TOKa,
QJICKTPHUYCCKOC HAIIPAKCHHUC, DJICKTPUICCKOC COIMPOTUBIICHUEC, YACIBbHOC COIIPOTUBJIICHHUC BCIICCTBA, pa60Ta QJICKTPHUYCCKOI'0 IMOJId, MOIMHOCTL TOKaA,
(bOKYCHOC PacCTOsAHNE M OITHYECKasd CHjia JHUH3bI, CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, AJIMHA BOJHBI W 4YaCTOTa CBETA, IIPpU OIIMCAaHHUH BECPHO
TPaKTOBATb (bH3H‘I€CKHfI CMBICII HUCIIOJB3YEMBIX BCIWYMH, UX 0003HaYEeHUs U CANMHUIBI U3MCPEHUA, HAXOIAUTH (bOpMYJ'H:»I, CBA3BIBAIOIIWEC OAaHHYIO
(bHSI/I‘ICCKYIO BCJIMYNHY C ApYTUMHU BECIIMYNHAMU.

L4 AHAJIIM3UPOBATDH CBOICTBa TCJI, OJJICKTPOMArHUTHBIC ABJICHHUA MW IIPOLCCChI, HCIIOJIb3YA (1)I/ISI/I‘I€CKI/IG 3aKOHBI: 3aKOH COXpaHCHUA
QJICKTPHUUYCCKOI'0O 3apsaa, 3aKOH Oma AJI1 ydaCTKa O, 3aKOH I[)KOYJ'IS['.HCHH&, 3aKOH HpﬂMOJ’IHHGfIHOFO PacCIpoCTpaHCHUA CBC€TA, 3aKOH OTPAKCHUS
CBCTA, 3daKOH IPCIOMIICHUS CBETA; IIPU 3TOM pa3JINvdaTh CIOBECHYHO Q)OpMYHHpOBKy 3dKOHa U €ro MaTeMaTUICCKOC BLIPAKCHUC.

° IMPHUBOAUTH HPHUMEPHI MMPAKTUYCCKOI'0 NCII0JIb30BAHUA (1)I/I3I/I‘-IGCKI/IX 3HAHUH O SJICKTPOMArduTHBIX ABJICHUAX

e pemarb 3agadd, MCIONB3YyS (HU3NYEeCKHe 3aKoHBI (3akoH OMma s ydactka nenw, 3akoH JDxoyns-JIeHma, 3akoH NTPSIMOIUHEHHOTO
pacrpoCcTpaHeHHUs CBETa, 3aKOH OTPAKCHHUSI CBETAa, 3aKOH IPEJIOMJICHHS CBeTa) U (OpMyIibl, CBs3bIBaONINe (PU3NUYECKHE BEIMYMHBI (CHIIa TOKa,
ANIEKTPUYECKOE HAIPSHKEHUE, DIIEKTPUUYECKOE COMPOTUBIICHUE, YACIbHOE COMPOTUBICHHUE BEIIECTBA, padOTa AJIEKTPUUYECKOTO IMOJIsI, MOIIHOCTh TOKA,
(OoKyCcHOE pacCTOSHHME W OINTHYECKas cuja JHMH3blI, CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBeTa, (pOpMylbl pacuera
3JIEKTPUUYECKOTO COMPOTHUBIICHUS MPUIIOCIEIOBATEIbHOMH TapajuIeIbHOM COEIMHEHUHM IPOBOJHUKOB): Ha OCHOBE aHalu3a YCIOBUS 337a4yM
3allUCBIBaTh KPATKOE YCIIOBHE, BBLICIATH (PU3UUECKUE BEIMYUHBI, 3aKOHBI U (OPMYIIbI, HEOOXOAMUMBIE Ul €€ peIIeHUs, MPOBOJIUTH PAaCUeThl U
OLIEHHUBATh PEAILHOCTD MOJIyU€HHOT0 3HaYeHUsI (PU3NUECKON BEIUYUHBI.

BbInycKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

®  UCNOIB308aMb 3HAHUSL 00 JIEKMPOMACHUMHBIX SIGIEHUSX 6 NOBCEOHEBHOU JHCU3HU OJisi 0OecneveHus: 6e30NacCHOCmuU npu 00pawjeHuu ¢
npubopamu u MexXHUYeCKUMU YCmpoucmeamu, OJisk COXPAHEHUst 300P08bsi U COONIOOEHUsL HOPM IKOTOSUHECKO20 N0BeOeHUsl 8 OKpydcaloujell cpeoe;
npUBOOUMb NpUMEPbl GIUAHUS INEKMPOMASHUMHBIX UZTVUEHUL HA JMHCUBbIE OP2AHUZMbLPA3IUYAMb SPAHUYbI NPUMEHUMOCMU DUUYECKUX 3AKOHOS,
NOHUMAmy 8ceoOwull xapakmep QYHOAMEHMANIbHbIX 3AKOHO8 (3AKOH COXPAHEHUS NeKMPU4ecKo2o 3apsaoa) U 0SPAHU4eHHOCHb UCHONb308AHUS.
yacmuwix 3axkono8 (3akon Oma 01 yuacmka yenu, 3akow [coynsa-Jlenyau op.);

®  UCNOTB308AMb NpUEMbl NOCMPOEHUs Qu3UYecKux Mooeiel, NoucKka u GopmMyIuposKu 00KaA3amenbCme BblOGUHYMbIX 2unomes U
MeopemuyecKux 6bl80008 HA OCHOBE IMNUPULECKU YCIAHOBIEHHBIX (DaKmos;

®  HAX0O0UMb A0eKBAMHYI0 NPEeONONHCEHHOU 3adade QuU3UYecKyr0 MOOelb, paspeuams Npobiemy KAk HA OCHO8e UMEHUWUXCS 3HAHUL 00
SNIEKMPOMACHUMHBIX SGLEHUSAX C UCNOTIb30BAHUEM MAMEMAMUYECKO20 Annapamd, max u npu NOMOwU Memoo08 OYeHKU.



KBanToBbIe sIBJIeHHS

BbInyCKHUK HAYYHUTCS:

®  pacro3HaBaTh KBAHTOBBIC SIBJICHUS M OOBSICHATH Ha OCHOBE MMEIOIIMUXCS 3HAHWM OCHOBHBIC CBOMCTBA WJIM YCJOBHUS IMPOTCKAHUS ITHX
SIBIICHUI: €CTECTBEHHASI U HCKYCCTBEHHAS PaIUOAKTUBHOCT, O-, B- U Y-U3IIyuyeHUs, BOSHUKHOBEHUE TUHEHYATOTO CIICKTPA U3TYyUCHHS aTOMa;

®  ONKCHIBATh U3YYCHHBIC KBAHTOBBIC SBJICHUS, UCIIOJIB3Ysl (PU3UYECKHE BEIIMUMHBI: MAaCCOBOE YHCIIO, 3apSAA0BOE YHCIIO0, IIEPUO]T MTOJTypaciaa,
sHeprusi (POTOHOB; MPHU OMHCAHUHU MPABWIBHO TPAKTOBATh (PU3MUECKHH CMBICT HCIIOIb3YEMBIX BEIWYWH, UX OOO3HAYEHUS W CIMHMIIBI U3MEPEHUS,;
HaxOJUTh (OPMYIIBI, CBA3BIBAIONINE JAaHHYIO (U3UYECKYIO BETUYHHY C IPYTHUMH BEJIMYMHAMH, BBIYUCISITh 3HaUYCHUE (PU3HUUECKON BEIMYHHBI;

®  aHAIM3UPOBATh KBAHTOBBIC SBJICHUS, HCIOJIL3YSA (PU3MUECKHE 3aKOHBI M IOCTYJIATHI: 3aKOH COXPAHCHHsI DHEPTUH, 3aKOH COXpPaHEHHUs
ANEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHHUsI MAcCCOBOTO YHCIIA, 3aKOHOMEPHOCTH HM3JyYeHHUs M TOTJIOIMICHHs] CBETa aTOMOM, IPH 3TOM pa3jinyaTh
CJIOBECHYIO ()OPMYITMPOBKY 3aKOHA M €T0 MaTeMaTHYECKOE BBIPAKCHHE;

®  pa3nuyaTh OCHOBHBIC MPU3HAKHU TUTAHETAPHON MOJIETTM aTOMa, HYKJIOHHOW MOJIEJIM aTOMHOTO SIIpa;

®  [IPUBOJWTH IIPUMEPHI MPOSBICHUS B IMPUPOAE U IPAKTUYECKOTO HCIIOIb30BAHUS PAJMOAKTUBHOCTH, SEPHBIX M TEPMOSIECPHBIX PEAKLUH,
CIEKTPAJIBHOIO aHAJIN3a.
BbInyCKHUK OJYYHT BO3MOKHOCTh HAYYUTHCH:

®  UCNOIB308aMb NOJYYEHHble 3HAHUSL 8 NOBCEOHEBHOU JICU3HU NpU 00pawjeHur ¢ npubopamu u mexHudeCKUMu YCmpoucmeamu (Cuemuux
UOHUBUPYIOWUX YACTNUY, O03UMEMP), 0151 COXPAHEHUsL 300P08bs U COONI00EHUSL HOPM IKOJ02ULECKO20 NOBEOCHUSL 8 OKPYIHCarouell cpeoe;

L4 COOMHROCUMb IHEP2UIO CBA3U AMOMHBIX }léep c ()6@61(7’)’10]!/1 macenvl,

npueodumb npumepbsl 6JIUAHUA paduoakmueHblx Z/L’)’lelleHMlZ Ha Jrcuesvle OpeanHUu3mMbl, NOHUMANb NPUHYUN Oeticmeus dos’wwempa U paziudamus)yCcilosusl

€20 UCNOJIb306AHUA,

L] NOHUMAmMb SKoJlocudecKue npO6JZ€Mbl, BO3HUKAawwue npu ucCnojlb306aHuu amomHsblx aﬂekmpocmaHuuﬁ, u nymu pewernust smux I’lpO6]l€M,
nepcneKkmussbl UCNONb306AHUS YNPABIAEMOCO mepmo;l()epHozo CuHmesd.

JIEeMEeHTBI ACTPOHOMMH

BbhinycKHUK HAy4YUTCSH:

e yKa3pIBaTh Ha3BaHUs TulaHeT CONHEYHOM CHCTEMBI, pa3NudyaTh OCHOBHBIE MPU3HAKU CYTOYHOTO BpAIlleHUs 3BE3THOTO HEOa, ABMKCHUS
Jlynpl, ConHIa U MUIAHET OTHOCUTENIBHO 3BE3]I;

®  [IOHMMATh PA3JIU4Ms MEXK]Y TEJIMOLEHTPUYECKON U T€OLIEHTPUIECKON CHCTEMaMH MUPA;
BBINyCKHUK MOJTYYUT BO3MOKHOCTh HAYYHTHCS:

®  yKaszwbleamv 0OwUe CEOUCMBA U OMAUYUS NIAHEeN 3eMHOU 2pynnel u niaHem-cuecanmos, manvix men Conneunol cucmemvl U OOIbUUX
nianem, noib308amvCsl KApmolu 36e30H020 Heba npu HAOI0OeHUsX 36€30H020 Heba,

®  paznuyamsv OCHOBHbIE XaAPAKMePUCMUKU 36€30 (pasmep, yeem, memnepamypa) COOmHOCUMb Ygem 36e30bl C ee memMnepamypou;,

L4 pasiudams cunomesvl 0 npoucxowcdenuu Conneynoti cucmemol.



2. Conepixanue y4eOHOro nmpeaMera
Duzuka u pu3nvecKue MeToAbl H3yYeHUs MPUPOIbI

dusnka — Hayka o mpupojge. Puzmveckue tena U sBiaeHus. HaOmronenwe u onucaHue (u3HUeCKUX sBICHUN. DU3MYECKUN SKCIEPUMEHT.
MonenrpoBaHue sIBI€HUN U 00BEKTOB PUPOIBL.
@uU3NYECKUE BEIMYMHBI U UX U3MepeHHe. TOYHOCTh U OTPEIIHOCTh U3MEPEHHUI. MexXaAyHapoaHas CUCTEMA €IMHULL.

dusnueckre 3aK0HbI U 3aKoHOMepHOCTH. Dr3uKka u TexHuka. Hayunerit Meron no3nanus. Ponb ¢usnku B GOpMHUPOBaHUM €CTECTBEHHOHAYYHOM
IPaMOTHOCTH.
Mexanunueckue siBJICHUSA

Mexanuyeckoe ABUKEHHE. MarepuanbHas TOYKa Kak Mojeib ¢u3udeckoro tena. OTHOCHUTENIBHOCTh MEXaHWYECKOro JBmKeHus. Cucrema
orcuera. OU3nUecKre BEIMYUHBI, HEOOXOIUMBIC JIJISi ONMUCAHUS JBMKCHHSI U B3aUMOCBSI3b MEXKy HUMU (ITyTh, TICPEMEIICHUE, CKOPOCTh, YCKOPCHHE,
BpeMsl JBUXKEHHs). PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE IBMXKEHHE. PaBHOMEpHOE MABIKEHHE MO OKpY>KHOCTU. [lepBblii 3akoH
Hprorona n unepnus. Macca tena. [lnmotHocTs BemectBa. Cuna. Enununel cubl. Bropoii 3akon Herotona. Tperwit 3akoH Herotona. CBobOogHOE
najgeHue ten. Cuna TsKecTH. 3aKoH BceMUpHOro Tsarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocts. CBSI3b MEXAYy CHIION TSKECTU U
Maccoil tena. lunamomertp. PaBHoaeiicTBytomas cuna. Cuna tpenust. Tpenue ckoiibxkeHud. TpeHue nokos. TpeHue B mpupojie U TEXHHUKE.

Nmnynec. 3akoH coxpaHeHHMs uUMIyJibca. PeakTuBHOe [BMKeHHe. MexaHudeckas pabota. MomHocTs. DHeprus. lloreHuuanbHas u
KUHeTH4eckas sHeprus. [IpeBpanienue 0JHOTO BU1a MEXaHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHUS IIOJIHOM MEXaHUYECKOU SHEPIHUH.

[IpocTble MexaHU3MBIL. Y CIOBHUSI PaBHOBECHUSI TBEPOTO TENA, UMEIOIIET0 3aKPETUIEHHYIO OCh IBUKEHUSI. MOMEHT culibl. [Jenmp msdcecmu mena.
Prryar. PaBHoBecue cun Ha peryare. Peruaru B TexHuke, ObiTy U npupoje. [logBuxHbIe 1 HEMOABIKHBIE OJI0KH. PaBeHCTBO pabOT MpHU UCTIOIH30BAHUN
MIPOCTBIX MEXAHU3MOB («30J10TO€ MPABUIIO MEXaHUKN»). Koo puiueHT nonesHoro 1eHCTBUS MEXaHU3Ma.

HaBnenue TBepabix Ten. EgumHunel mamepenus nasienusi. CriocoObl u3MeHeHUs naBiieHus. J[aBieHue XuakocTted u ra3oB 3akoH [lackans.
JlaBneHue >XUIKOCTH Ha NHO U CTeHKU cocyna. CooOmaromuecs cocyabl. Bec Boszmyxa. ATmocdepHoe nasieHue. M3mepenue armochepHOTO
nasnenusa. OneiT Toppuuennu. bapomerp-anepous. ATMocepHOe NaBIeHUE HA Pa3IMUHBIX BhICOTaX. [ MapaBiuyeckue MeXaHu3MbI (TIpecc, Hacoc).
JlaBneHue )XKUIKOCTH U ra3a Ha IOTPYKEHHOE B HUX Teno. ApxumezoBa cuia. [InaBanue ten u cyqoB BozayxomnnaBanue.

Mexannueckue konebanus. [lepron, yacrtora, aMmauTyaa Konebanuii. Pezonanc. Mexannueckre BOJTHBI B OAHOPOIHBIX cpefax. [[nnHa BOTHBEL.

3BYK KaKk MeXaHU4eckasi BoJaHa. [ pOMKOCTh U BBICOTA TOHA 3BYKA.
TenjoBbie ABJICHUA

Crpoenue BemecTBa. ATOMBI U MOJIEKYJbl. TeruioBoe OBUKEHHE aTOMOB W Mojekyl. Juddysus B razax, *KUAKOCTAX U TBEPIbIX Telax.
bpoynosckoe Osuswcenue. B3aumoneiictBue (MpUTSHKEHHE U OTTAJKMBAaHUE) MOJIEKYN. ArperatHble COCTOSIHMS BelecTBa. Pasnmuuue B cTpoeHUU
TBEPABIX TeJ, )KUAKOCTEN U ra30B.

TemoBoe paBHOBecue. Temmneparypa. CBsizb TeMImepaTypbl CO CKOPOCThIO XaOTHUECKOTO JIBUXKEHUS yacTull. BHyTpeHHsst sHeprus. Pabora u
TeIuIonepeiaya Kak crnocoObl M3MEHEHUs BHYTpEHHEW sHeprum Tena. TeruonpoBoiHocTh. KonBekuus. Mzmydenue. Ilpumepsl Temsonepenaun B
npuposae U TexHuke. KoianuecTBo TEIIOTHL. YenabHas TEIJIOEMKOCTh. YElbHas TEIUIOTa CrOPAaHMs TOIIMBA. 3aKOH COXPAHEHWsS W IPEBpAIlCHUs



SHEPIUM B MEXAaHWYECKUX M TEIUIOBBIX Mpoueccax. [ImaBneHne u oTBepAeBaHNE KPUCTAUIMYECKHUX Tel. Y AeNIbHAS TEIJIOTa IaBieHus. Mcnapenue u
KoHJeHcauus. [lorionieHne >Hepruym Npu MCHAPEHWH KUIKOCTU U BBIIEICHUE €€ NPU KOHAeHcanuuu napa. Kumenue. 3aBUCUMOCTb TeMIIEpaTypbl
KHUIICHUS OT JaBlieHUs. Y JellbHas TEIioTa napooOdpa3oBaHus U KOoHJAeHcauuu. Binaxknocts Bo3ayxa. Pabora raza npu pacmmpenuu. [IpeobpasoBanus
SHEPruy B TEIUIOBBIX MallMHaX (mapoBas TypOWHA, ABUraTelb BHYTPEHHETO CropaHus, peakTuBHbIM nasuratens). KIIJ[ TemioBoil MaliuHbIL
OKonocuueckue npodaremul UCNONb30BAHUSL MENTOBbIX MAULUH

JIEKTPOMAarHUTHBIE SIBJICHUSI

Onexrpuzanus gusnueckux Ten. B3aumopelicTBue 3apsikeHHBIX Tell. J[Ba poaa 3leKTpuYecKux 3apsanoB. JeauMMocTh 3J1eKTpUYECKOro 3apsjia.
DneMeHTapHBIN 3JCKTPUUECKUH 3apsa. 3aKOH COXPAaHEHHs AJIEKTPHUYECKOro 3apsiia. [IpoBOIHUKHM, MOTYNPOBOJHUKN M M3OISTOPHI JIEKTPUUECTBA.
DneKTpOoCcKoN. DJIEKTPUUYECKOE IMOJ€ KaK O0coOblil BUJI MaTepuu. Hanpsowcennocmuv snekmpuyecko2o nofis. JIedcTBUE 3JIEKTPUYECKOro IMOJs Ha
ANIEKTpUYECKHe 3apaasl. Kondencamop. nepeus 21eKmpuiecko2o nois KOHOeHcamopa.

DNeKTpUYecKuii TOK. VICTOUYHMKHM SIIEKTPHYECKOTO TOKA. OJEKTpHUUYECKash Ienb M €€ COCTaBHble 4YacTH. HampaBieHue u  JeicTBHA
3JIeKTpUUeckoro Toka. Hocurenu snexkTpudeckux 3apsioB B Merauiax. Cuia Toka. DIEKTpUYECKOe HampsiKeHHe. DJIEKTPUUYECKOe CONPOTUBICHHE
IIPOBOJIHUKOB. ENMHUIIBI CONPOTUBIIEHHUS.

3aBUCUMOCTh CHJIBI TOKA OT HanpspkeHus. 3akoH Oma Juis yyacTka 1enu. Y aenbHoe conporusieHue. Peocrarsl. [locnenoBaTenbHoe coeguHEHHE
poBOAHMKOB. [lapanienbHoe coeiMHEHNE IPOBOIHUKOB.

PaboTa »1meKTpUYECKOTO MOJISl MO TMEPEMEUICHUIO SJIEKTPUYECKUX 3apsiioB. MOIIHOCTh 3JIEKTPHUECKOro ToKa. HarpeBanume mpOBOIHUKOB
AIIEKTPHUYECKUM TOKOM. 3aKkoH J[koyist - JIeHna. DiiekTpruuecKie HarpeBaTeIbHbIE U OCBETHTEIbHBIE TPpUOOpsl. KopoTkoe 3aMbIkaHue.

MarnutHoe noje. MHIyKIust MarHUTHOTO 1oJsl. MarautHoe mose Toka. OneT DpcTtena. MarHUTHOE 10JIe TOCTOSHHBIX MarHUTOB. MarHuTHOE
nojie 3eMiu. DIEKTPOMAarHUT. MarHuTHOE MoJjie KaTyIIKH ¢ TOKOM. [IpuMeHeHue 371eKTpoMarHuToB. JleficTBMe MarHUTHOTO MOJII Ha MPOBOJHUK C
TOKOM M JIBUXKYILYIOCS 3apsbkeHHyto dactuny. Cuna Amnepa u cuna Jlopenya. DneKTpoABUraTesb. SIBIeHUE IEKTPOMAarHUTHON MHAYKLUSA. OTBITHI
@dapanes.

OneKkTpoMarHuTHele Konebanus. Konebamenvuwiti xonmyp. Onekmpozenepamop. Ilepemennvii  mox. Tpancgopmamop. llepenaua
ANEKTPUYECKOM HHEPruM Ha pacCTOsHUE. OJEKTPOMAarHUTHbIE BOJIHBI U UX CBOWMCTBA. [lpunyunel paduoceszu u menesuoenus. Brusnue
INEKMPOMASHUMHBIX USTYUEHUL HA HCUBbLE OPSAHUZMBI.

Ceer — anexkTpomarautHas BojiHa. CKOpocTh cBeTa. VIcTOUHMKHM cBeTa. 3aKOH MPSIMOJMHEWHOTO paclpOCTpPAaHEHHE CBETA. 3aKOH OTpa)KeHUs
cgeta. [Imockoe 3epkaio. 3akoH npenomiieHus cBeta. JInH3bl. @OKyCHOE pacCTOsSIHUE U ONTUYECKas CUIla JUH3bI. M300pakeHue npeamera B 3epKajie u
muH3e. Onmuueckue npubopsl. 'na3 kak ontudeckas cucrema. Jlucnepcus csera. Mumepghepenyus u ougpaxyus ceema.

KBanToBbIe iBJICHUS

Crpoenue atomoB. [InanerapHast Mmojens aroma. KBaHTOBBIN XapakTep MNOIVIOUIEHUS U UCITYCKAaHUs cBeTa aToMaMHu. JInHelyaTbie CIeKTpHI.
Omnerter Pezepdopaa. CocraB aromHoro sjpa. [IpoToH, HEHTPOH M SJEKTPOH. 3aKOH DUHIITEHHA O MPOMOPIUOHATHPHOCTH MAacChl U
sHEpruu. Jepexm macc u snepeus ceazu amomuuix s0ep. PaqnoaktuBHocTh. [lepron nonypacnaga. Anbda-uznyuenue. bema-uznyuenue.
[Namma-uznyuenue. SAnepusie peakiuu. Mcrounuku sHeprun ConHIa U 3Be3A. SaepHas sHepreTHka. Jxono2uyeckue npodiemvl pabomol
amomHuIX dnekmpocmanyuil. Jlo3uMeTpust. Bauanue paouoakxmusHuixX U3nyyeHull Ha HCUgble OP2aAHUIMBI.

Ctpoenue u 3Bo0NUsA BeeneHHoi



['eonenTprueckass ¥ TeNMOLGHTpUYECKass cucTeMbl mupa. dusmyeckas npupoma HeOecHbIX Ten ComaHedHOM cucTembl. [IpomcxokaeHue
Conueunoii cuctembl. Guznueckas npupoja Coinnia u 38e31. Ctpoenue Beenennoid. DBomtonus Beenennoit. 'unore3a bonbioro B3peisa.
IIpumepHbIe TeMbI J1a00PATOPHBIX U MPAKTUYECKHUX PaboOT

JlaGopaTopublie paboThI (HE3aBUCUMO OT TEMAaTHUECKOW MPUHATICIKHOCTH) JACTATCS CISTYIOIINE TUIIBL:
1. IlpoBeneHue NpsAMbIX U3MEPEHUN PU3NUECKUX BEIUYHH
2. Pacuer 1o mojy4eHHbIM pe3yibTaTaM MPsIMbIX U3MEPEHUH 3aBUCUMOTO OT HUX MapaMeTpa (KOCBEHHbBIE U3MEPEHUS).

3. HaOmronenue siBICHMI M TOCTAHOBKA OIBITOB (Ha KAYECTBEHHOM YPOBHE) MO0 0OHApYKEHHIO (PAKTOPOB, BIUSIOIINX HA MPOTCKAHUE JaHHBIX
SIBJICHUH.
4. HccnenoBaHue 3aBUCUMOCTH OJTHOM (PU3MYECKON BEIIMYMHBI OT APYTOH ¢ IPEICTABICHHEM PE3yJIbTaTOB B BUJE IpadrKa WU TAOIHIIBI.

5. IIpoBepka 3amaHHBIX MPEANONIOKEHHUH (IPsIMBbIE U3MEPEeHUS (PU3NUECKUX BEIMYMH U CPABHEHHE 3aJJaHHBIX COOTHOIICHUN MEXy HUMH).
6. 3HAKOMCTBO C TEXHHYECKHUMH YCTPOICTBAMH U UX KOHCTPYHPOBAHHE.

Jrobas pabouasi mporpamma J0JKHA TIPEyCMaTPUBATh BHITIOJIHEHHE Ja0OPAaTOPHBIX pabOT BCEX YKa3aHHBIX TUIMOB. BbIOOp TeMaTUku U yucia
paboT Ka)X10TO THIIA 3aBUCHUT OT 0OCOOCHHOCTEH padoueii mporpamMmer 1 Y MK.
IIpoBeaenne npsiMbIX U3MepeHUl (PU3NMYECKUX BeJTUYMH

H3mepenue pa3mepoB Ted.
W3mepenue pazmMepoB MajbIX Tell.
W3mepeHue maccsl Tena.
N3mepenue oobeMa Tena.

N3mepenue cuibl.
M3mepeHue BpeMeHH npoliecca, nepuojia KojaeOaHHi.

N3mepenne temmnepaTypsl.

N3mepenne cuitbl TOKa U €ro peryanpoBaHue.
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N3mepenne HanpsKeHus!.
10. M3mepenue (HhOKyCHOTO PacCTOSTHUS JTMH3
Pacuer nmo nosiy4eHHbIM pe3yJibTaTaM NPSAMbIX U3MEPEHN 3aBHCUMOI0 0T HUX MapaMeTpa (KOCBeHHbIe U3MepeHMs)

1. I/I3MCpCHI/IC IJIOTHOCTHU BCHICCTBA TBEPAOIO TCIIA.



Omnpenenenne kKodHPuUIMEHTa TPEHHUS CKOJIbKCHUS.
OrnpenenieHne KECTKOCTH PYKUHBI.
OrnpezienieHre BHITAIKMBAIOIICH CUITBI, IEUCTBYIOIIEH HAa TOTPY>KEHHOE B JKUJIKOCThH TEJIO.
Onpenenenre MOMEHTA CUIIBIL.
Ornpenenenue padOThl U MOIITHOCTH.
Omnpenenenre 4acTOThl KOJIeOaHU Ipy3a Ha MPYKUHE U HUTH.

OnpeﬂeneHHe KOJIMYECTBA TCIIJIOTHI.
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Onpenenenue ynenbHON TEMJIOEMKOCTH.

-
o

I/ISMepeHI/Ie pa6OTH U MOIIHOCTH 3JICKTPHUYCCKOI'O TOKA.

[
=

N3mepenue conpoTUBIICHUS.

[
no

Omnpenenenne oNTUYECKOM CUJIIbI JINH3BI.

13. HccnenoBanue 3aBUCHMMOCTH BBITAJIKMBAIOMIEH CUIIBI OT ob0beMa HOprx(GHHOfI 4aCTu OT INIOTHOCTH XHMAKOCTH, €€ HC3aBHUCHUMOCTH OT
INIOTHOCTHU U MAcCChI T€J1a.
14. HccnegoBaHue 3aBUCUMOCTH CHJIBI TPCHUA OT XapaKTEpa IMOBEPXHOCTHU, €€ HC3aBUCHUMOCTHU OT IJIOIIaIH.

Hao6u1101eH1e ABJIEHUI M NMOCTAHOBKA ONBITOB (HA KAYeCTBEHHOM YPOBHE) M0 00OHAPY:KEeHHIO (PAKTOPOB, BJIMSIONIUX HA MPOTEKAHHE
JAHHBIX SIBJIEeHUH

Habuntoienue 3aBucuMocCTy neprojia KojedaHuii rpy3a Ha HUTH OT JUIMHBI U HE3aBUCUMOCTH OT MacChl.
HabntoneHue 3aBUcMMOCTH Tiepro/a KojaeOaHuii Tpy3a Ha MPY>KHHE OT MacChl M )KECTKOCTH.
HabmtoneHnue 3aBUCUMOCTH J1aBJIeHUA Ta3a OT 00beMa U TeMIepaTyphl.

Habumroienue 3aBucuMOCTH TeMIEpaTyphbl OCTHIBAOIIEH BOJIBI OT BPEMEHH.

HccnenoBanue sBIIEHUS B3aUMOIEHCTBUS KaTyIIKK C TOKOM U MarHuTa.

HccnenoBanue ABIEHUS JIEKTPOMArHUTHON MHIYKLIUH.

OO6Hapy>keHue 3aBUCUMOCTH COTPOTUBIIEHUS IIPOBOJIHKKA OT €ro MapaMeTpoB U BELIECTBaA.

HccnegoBaHue 3aBUCUMOCTH Beca Tella B ) KMIKOCTH OT o0BeMa HOI‘py}KCHHOI\/’I qacCTH.
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HccnegoBaHue 3aBUCUMOCTH OJJHOM (bHBPI‘-ICCKOfI BCIIMYHUHBI OT prr()ﬁ C MPEACTABJIICHUECM PE3YJILTATOB B BUAC rpaq)mca NN Ta6J'II/II_[LI.



10. HccnenoBaHue 3aBUCUMOCTH MAcChl OT 00bEMA.

11. UccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JBMKEHHH 0€3 HaualbHOU CKOPOCTH.

12. UccnenoBaHue 3aBUCMMOCTH CKOPOCTH OT BPEMEHH U ITyTH IIPU PABHOYCKOPEHHOM JIBUKCHHH.

13. UccnenoBaHue 3aBUCUMOCTHU CUIIBI TPEHUS OT CHJIBI JABICHHUS.

14. UccnenoBanue 3aBUCUMOCTH AepopMalviu MPYKUHBI OT CUIIBL.

15. UccnenoBanue 3aBUCUMOCTH eproia KoieOaHul rpy3a Ha HUTU OT JJIMHBL.

16. UccnenoBanue 3aBUCUMOCTH Teproia KoieOaHul rpy3a Ha MPYKUHE OT )KECTKOCTU M MACCHI.

17. VccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pe3 MPOBOJIHUK OT HAIPSIKCHMUSL.

18. UccnenoBanue 3aBUCUMOCTHU CHIIBI TOKA YE€PE3 JTAMIIOYKY OT HAMPSIKEHUSI.

19. HccnemoBanue 3aBUCUMOCTH YTJIA TIPEJIOMIICHUS OT YTJIa IMaICHUsI.

IIpoBepka 3aJaHHBIX NPEANOJIOKeHHT (MPsiMble H3MepeHusi PU3NUeCKNX BeJIUYUH U CPABHEHHE 32/IaHHBIX COOTHOIIEHUH MeKITy HUMH).
ITIpoBepka runores

1. IlpoBepka nmpaBuia cI0KEHHUS TOKOB Ha JIBYX MapauiebHO BKIIOYEHHBIX PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKHMH YCTPOHCTBAMHU U UX KOHCTPYHPOBaHUE

1. KoHctpyupoBaHue HaKJIIOHHOU TUIOCKOCTH ¢ 3aaHHbIM 3HaueHueM KIT/I.

2. COopKa dIEeKTPUYECKOM LIeTH U U3MEPEHUE CUITBI TOKA B €€ PA3IUYHBIX YUaCTKaX.

3. COopka 3JIeKTpOMarHuTa M UCIBITAHNE €T0 ICHCTBUS.

4. V3yuyeHue 1eKTPUUECKOTO ABUTaTENs TOCTOSHHOTO TOKA (HA MOJIEINN).

5. U3ydenne cBONCTB M300pakeHUs B JTMH3AX.

Koppexuuonnas padora

- pa3BUTHC CBOICTB BHUMAaHUA,
- IpeIoCTaBJICHUE Yy4eOHOTO MaTepHalia C ONOPOi Ha COXPaHHBIE CTIOCOOBI BOCTIPUATHSA U TepepaboTKu HHPOPMAIIHH;
- Pa3BUTHE MBICIUTENbHBIX ONEpaLUi CPABHEHUS M 0000IIEHNS, YCTAHOBJIEHUS JIOTUUECKUX CBsI3el (PakTOB, COOBITHI U T.11.;

- paCliup€HUE aKTUBHOI'O CJIOBApPHOTO 3armaca, OCBOCHHUEC Hpe)IMeTHOI\/II TEPMHUHOJIOTUH;



- OCBOEHHE IPUEMOB 3aIIOMUHAHMS C UCTIOJIL30BAHUEM OMOPHBIX CXEM, TaOJHI], MaMITOK, aJITOPUTMOB;

- IOATAHOE (IOPLUOHHOE) YCBOCHUE NIPEIMETHBIX 3HAHUM, CMEHA BUJIOB JI€ATEIBHOCTH C YUETOM MOBBILIEHHONH YTOMIJIIEMOCTH U UCTOLIAEMOCTH;
- HaIpaBJIsIOMIas, OPraHU3yIoUIast U CTUMYJIUPYIOIIAsk IOMOIIb CO CTOPOHBI MIEIarora JJisi IOBBIICHUS MOTUBAINH K y4eoe;

- pa3BUTHE HABBIKOB CAMOCTOSITEIBHOIO MIOMCKA HH(OPMALIMK B Pa3IMUHBIX HCTOYHUKAX, €€ JaibHelell 00paboTKH U aHAIN3a;

- (popmupoBanme cnocOOHOCTH K IUTAHWPOBAHUIO YUEOHBIX IEHCTBHIA C yI€TOM BPEMEHHBIX HHTEPBAJIOB



& TemaTuueckoe IJIAHUPOBAHUE C VKAZAHHUEM KOJUIECTBA YACOB, OTBO/IMMbBIX HA OCBOCHHE KaEQ!Oﬁ TEMDbI

7 xjaace
N /o Tema Koa-Bo yacoB
®a3a 3anycka (COBMeCTHOE IPOEKTHPOBAHUE U IJIAHNPOBAHME Y4eOHOro roaa) — 34
1 dusnka U GU3NUECKUE METOIb H3YUECHHUS TIPUPOIBI 3y
da3a NOCTAHOBKM U pPellleHUs CUCTeMbl yueOHbIX 3a1a4—614

2 [lepBoHavasibHBIEC CBEJICHUS O CTPOCHUU BEIIECTBA 6u

3 B3aumoneiictBue Ten AR

4 JlaBiieHHE TBEPABIX TEI, )KUIKOCTEHN U ra3oB 214

5 PaboTa 1 MontHOCTB. DHEPrUs 134

PedaexcuBnas paza — 4u

6 O6o061aronee mMOBTOpEeHNE 4y

Hroro 68 u
8 kiacc
N n/n Tema Koxa-Bo yacos
da3a NOCTAHOBKHU H PelIeHHsI CHCTeMbI Y4eOHBIX 3a1a4 — 64 4

1 TemnoBklie ABICHUS 16 4

2 H3MeHeHune arperaTHoro COCTOSTHUS BELIECTBA 104

3 DIIEKTPUUYECKUE SBIICHUS 254

4 DJIEKTPOMArHUTHBIE SBJICHUS 54

5 CBETOBEIC SIBICHHS 10y




PeduekcuBnas dasza — 24

6 O6o061matoniee mMOBTOpEeHNE 24

HTtoro 68 u

9 kiaace

N /i Tema KoJu-Bo yacos
1 3aKOHBI B3aUMOEHCTBUS 1 ABUKEHUS TEI 41y
2 Mexanuyeckue KojaeOaHust U BOJIHBI. 3BYK 13y
3 DIEKTPOMarHUTHOE I10JIC 124
4 CrpoeHue aToMa ¥ aTOMHOTI'O s]Ipa 204
3) Crtpoenue u 3Bodtonus Beenennoi 114
6 [ToBTOpeHue 54

Hroro 102 4
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