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Ilnannpyemble pe3yJbTaThl OCBOCHUSI Y4eOHOM MPOrpaMMbl
npeamera (kypca) @u3nka Ha ypoBHEe OCHOBHOI'0 00111er0 00pa3oBaHus.

BpInyCKHUK HayYuTCH:

coOmoaTh npasuia 6€30MacCHOCTH M OXpaHbl TpyAa Mpu padoTe ¢ yueOHBIM U J1ab0paTOPHBIM
o0opynoBaHuEM;

MIOHMMATh CMBICII OCHOBHBIX (PM3NYECKUX TEPMHUHOB: (hpru3myeckoe Teno, (GU3NUECKOe SIBICHUE,
¢bu3nveckas BeIUYNHA, €TUHHUIIBI H3MEPECHUS;

pacro3HaBaTh NpPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh MPU TOMOIIM (U3NYECKUX METOIOB;
aHAJTM3UPOBATH OT/IEIbHBIC 3TAIbl POBEICHNS HCCICAOBAHUI  HHTEPIIPETUPOBATH PE3YIIbTAThI
HaOJII0IEHUI U OIIBITOB;

CTaBHUThH OTBITH N0 HCCIEAOBAHUIO (U3NYECKUX SBICHUH WM (U3NYECKUX CBOWCTB Ten 0Oe3
WCIIOJIb30BAaHUS TIPSIMBIX H3MEPEHUM; MpU 3TOM (HOpPMYyIUPOBaAThH MpobieMy/3amady ydeOHOTO
OKCTIEPUMEHTa; COOMpPATh YCTAHOBKY W3 TPEIJIOKEHHOTO O0OPYAOBAaHUS; MPOBOJUTH OIBIT H
(bopMyTHpOBaTh BHIBOIKI.

[Ipumeuanue. [Tpu nmpoBeeHNN UCCIeTOBAHUS PU3UICCKUX SIBICHUH U3MEPUTEIbHBIE TPHOOPHI
WCTIONB3YIOTCSl JIMIIh KaK JATYUKHA H3MEpeHUs: (U3NYECKUX BEIMYHMH. 3aluch TIOKa3aHWH
MPSIMBIX U3MEPEHUH B 9TOM cllydae He Tpedyercsl.

MOHUMATh POJIb SKCIIEPUMEHTA B TIOJTYYCHUU HAYYHOH WH(MOpMAIINK;

MIPOBOJIUTH MPSIMbIE U3MEPEHUST (PU3MUECKIX BEITMUMH: BPEMsi, PACCTOSIHUE, Macca Tela, 00beM,
CWJIa, TemIepaTrypa, aTMOocpepHOe JaBjeHHE, BIAKHOCTb BO3/lyXa, HANpsDKEHHE, CHJIa TOKa,
paavanvoHHBIH (OH (C MCHOJB30BAHUEM JIO3UMETpA); MPH 3TOM BBIOMPATH ONTHUMAJIBHBIN
Croco0 U3MepeHus U UCIOIb30BaTh MPOCTEUIIINE METOIbI OLIEHKU MOTPEIIHOCTEH N3MEPEHUI.
[Ipumeuanue. Jlrobass ydeOHas mnporpamMma Jo/KHA OOECIeYMBATh OBJAJACHHE MPSIMBIMU
M3MEpPEHUsIMU BCEX MEPEUNCICHHBIX (PU3NUECKUX BEIUYUH.

MIPOBOJUTH MCCIEIOBAHNUE 3aBUCUMOCTEM (PU3MUECKUX BEIMYUH C MCIOJIb30BAHHEM MPSMBIX
M3MEpEHUi: MpPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yabTaThl MOIYYEHHON
3aBUCHUMOCTH (HU3MYECKMX BEIMYMH B BHAE TaOnui u TpaduKoB, JAeiaTb BBIBOJABI IO
pe3yibTaTaM HcCle0BaHMUs;

MPOBOJUTH KOCBEHHBIE HU3MEpPEeHHsI (PU3MUECKUX BEJIMYMH: IPU BBINOJIHEHUU H3MEPEHUN
coOuparh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MNPEAJIOKEHHONM HHCTPYKLHHU, BBIYUCIATH
3HAYEHHUE BEJIMYMHBI U aHAJIU3UPOBATH MOJYYCHHBIE PE3YNIbTAThl C YUETOM 33JaHHON TOYHOCTH
HU3MEPEHMUI;

aHAJIM3UPOBATh CHUTYallMd MPAKTUKO-OPHUEHTUPOBAHHOTO XapakTepa, y3HaBaThb B HHX
MPOSIBIICHUE HW3YYEHHBIX (U3MUECKUX SBICHUN WJIM 3aKOHOMEPHOCTEH U MPUMEHSTH
MMEIOLIUECs 3HAHUS A7l X OOBSICHEHUS;

MOHUMATh MPHUHIMIBI JEHCTBUS MAIlWH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB, YCIOBHS HX
0€30MMacHOTO UCIOIb30BAHUS B IOBCETHEBHOM KHU3HU;

UCIOJIb30BAaTh MPHU BBIMIOJHEHUU YUYEOHBIX 3aJady HAYYHO-TIOMYJSPHYIO JIUTEPaTypy o
(bu3nyecKuX ABJICHUSAX, CIIPABOYHBIE MaTEpHUaIIbl, pecypchl IHTepHeT.

BbINYyCKHHK TOJYYUT BO3MOKHOCTb HAyYUTHCS:

0CO3HaBaTh LIEHHOCTh HAYYHBIX MCCIIEIOBAaHUM, POJIb (PU3UKHU B PAaCIIMPEHUHN MPECTaBICHUN 00
OKpY>KarollleM MHUpE U ee BKJIaJl B YJIyUllIeHHe KaueCTBa JKU3HU;

UCTOJb30BaTh MpPUEMBl TOCTPOEHHUs (U3UUECKUX MoJeel, moucka u (HopMyIHPOBKU
JI0Ka3aTeNbCTB BBIJBUHYTBIX THUIIOTE3 M TEOPETHUECKUX BBIBOJOB Ha OCHOBE SMIIMPHYECKU
YCTaHOBJICHHBIX (DaKTOB;

CpaBHUBaThb TOYHOCTh HU3MEPEHUS (PU3MUECKUX BEIMYUH IO BEIMYMHE HX OTHOCUTEIHHOMN
MOTPEUTHOCTH MPU MPOBEIECHUH MPSIMBIX U3MEPEHHIA;

CaMOCTOSITEJIbHO MPOBOJUTH KOCBEHHBIE M3MEPEHUsI M UCCIIEAOBAaHUS (PU3MUYECKUX BEIUYHMH C
UCTOJIb30BAHUEM PA3IMUYHBIX CIIOCOOOB M3MEPEHUs (PU3MUECKUX BEIMYHMH, BHIOMPATH CPEACTBA
U3MEPEHUsI ¢ Y4eTOM HEeOOXOJMMON TOYHOCTH HM3MEpeHHUi, 000CHOBBIBaTH BBIOOp crocoba




M3MEpEHHUs, AaJIeKBaTHOTO TIOCTAaBJIIEHHOW 3ajade, MPOBOJUTH OIIGHKY JIOCTOBEPHOCTH
IMOJIYYCHHBIX PC3YJIbTATOB,

BOCHPUHUMATh MHPOPMALNIO (PU3HUECKOTO COAEP)KaHUS B HAyYHO-TIOMYJSIPHOM JMTEpaType H
CpeAcTBax MAaccoBOM uWH(pOpMAIMU, KPUTHYECKH OIICHHWBATh IOJIYYCHHYIO HH(OopMaIuio,
aHATM3UPYA ee coJep KaHue U JaHHbIe 00 UCTOUYHUKE UH(OPMAIIHH;

cO31aBaThb coOCTBEHHBIE NUCBMEHHBIE U YCTHEBIC COO6H_I€HI/I$[ (6] (1)I/I3I/I‘-ICCKI/IX SIBJICHUAX Ha OCHOBC
HECKOJBbKHNX NCTOYHHUKOB I/IH(l)OpMaIII/II/I, COITPOBOXKAATh BBICTYIIJICHUC Hpe3€HTaHI/Ief/'I, YUYUTBIBas
0COOCHHOCTH ayAUTOPHH CBEPCTHUKOB.

Mexanuueckue aenenus

BoinyckHUK HAay4uTCS:

pacro3HaBaTh MEXaHHUYECKHUE SIBICHUS M OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHWUN OCHOBHBIC
CBOMCTBA WJIM YCIIOBHS MPOTEKAHUS ITUX SBJIICHUN: PAaBHOMEPHOE U HEPAaBHOMEPHOE JBUKEHUE,
paBHOMEpPHOE H  PaBHOYCKOPEHHOE  TMPSAMOJUWHEWHOE  JBWKEHHE, OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JBWKEHHUS, CBOOOTHOE TMaJICHUE TEJI, PABHOMEPHOE JIBIKEHHE IO OKPY>KHOCTH,
WHEPIUS, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE JIBI)KCHHE, TIepeiaya JaBJIeHUs TBEPAbIMU TEIaMH,
KUJKOCTSAMU M Ta3zaMu, atMoc(epHoe naBieHUE, IJIaBaHWE TeJl, PAaBHOBECHUE TBEPIBIX Tell,
MMEIOIINX 3aKpPEeIICHHYI0 OCh BpalleHHs, KoyeOaTeabHOe IBMKEHUE, PE30HAHC, BOJIHOBOE
JBUKEHHE (3BYK);

OTIMCHIBATh HM3yYEHHBIE CBOMCTBA TEI W MEXAaHUUYECKHE SBJICHHS, HCIOJB3Ys (PU3NUECKHE
BEJIMYUHBIL: TyTh, MEpPEMEIIEHUEe, CKOPOCTh, YCKOPEHHE, TEPHOJ OOpalleHus, Macca Tera,
TJIOTHOCTD BEIIECTBA, Chjia (CUia TSHKECTH, CHJla YIIPYTrOCTH, CHJIa TPEHHUS ), TaBJICHUE, UMITYJIbC
Tena, KHHETUYEeCKasi SHEPTHsl, MOTEHIIMaIbHasl YHEPTUs, MEXaHHUecKas padoTa, MeXaHUYeCKas
MmorHocTh, KIIJl mpu coBepmieHHr paboOThl C HMCIOJIB30BAHHEM IPOCTOTO MEXaHW3Ma, Chja
TpeHHs, AaMIUIMTyJa, MepuoJ M YacToTa KojeOaHWW, [UIMHA BOJHBI U CKOPOCTh €€
pacnpocCTpaHeHus; MpU ONMUCAHUM MPaBUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI HMCIIOJb3yEeMbIX
BEJIMYMH, UX 0003HAUYEHHUS U €IUHUIBI U3MEPEHUs, HAXOAUTh (OPMYIIbI, CBSI3bIBAIOIINE TAHHYIO
(bu3MYECKYIO BEIMUUHY C IPYTUMHU BETMUYUHAMU, BBIYUCIIATH 3HaYCHUE (PU3NUECKON BEITHUNHBL,

aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUYECKHE SIBICHUS M MPOIECCHI, MCIONb3ysd (U3NYECKUE
3aKOHBI: 3aKOH COXPAaHEHMS SHEpPrUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLUI CYNEPIIO3ULUN
cun (HaxoxkaeHue paBHojuercTBytromel cuibl), I, 11 u Il 3akonbl HeloTOHA, 3aKOH COXpaHEHHS
nMItynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumezna; IpU 3TOM pa3jMyarh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKEHUE;

pasnuyaTth OCHOBHBbIE NPU3HAKU M3YYEHHBIX (U3HUECKUX MOJENei: MarepualibHas TOYKa,
VMHEpLUaIbHas CUCTEMA OTCYETA;

pemarh 3aJadd, MCHOJb3yd (U3HUECKHe 3aKOHbI (3aKOH COXPAaHEHHUs OHHEPrHH, 3aKOH
BCEMUPHOI0 TAroTeHUs, npuHuun cynepnosuuuu cwi, I, II m III 3akonsr HbroroHa, 3akoH
COXpaHEHHUs HUMITylbca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) u (GOpPMYIbL,
CBSI3BIBAIOIIME (PU3UYECKHE BEITUYMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Tela, IIOTHOCTb
BEILIECTBA, CWJIA, JABJICHUE, UMILYJIbC TeJla, KHHETUYECKas >HEprus, MOTECHUUaIbHAs SHEPIuUs,
MexaHuuyeckas paboTa, mexaHudeckas mourHocth, KIIJ] mpocroro mexanmsma, cuiia TpeHUs
CKOJIbKEHUS, KOOPPHUIIUEHT TPEHUS, aMILTUTYy/a, IEPUO M YacToTa KoJeOaHuH, ATUHA BOJHBI U
CKOpPOCTh €€ pacHpOoCTpaHEHUs): Ha OCHOBE aHajiM3a YCJIOBUS 3aJla4M 3alKChIBATH KPATKOE
yCIOBUE, BBIACHATh (PU3WYECKHE BEITUYMHBI, 3aKOHBI W (OPMYIbI, HEOOXOAUMBIE IS €€
pelIeHus, TPOBOJIUTh PACUYeThl U OLIEHUBATh PEAbHOCTH MOJYYEHHOTO 3HAueHUs (PU3NYecKon
BEJINYMHBI.

BbINYCKHUK TOJYYUT BO3MOKHOCTb HAYUUTHCS:

WCIOJIb30BAaTh 3HAHUS O MEXaHWYECKUX SIBICHUSX B MOBCEAHEBHOW XU3HU Ui OOECIICYCHHS
0€30MacHOCTH TIPpHU OOpAIEHUH C MPUOOPAMU M TEXHUYECKUMH YCTPOMCTBAMH, JIJISI COXPAHECHHUS
3I0POBbSI U COOJIIOJIEHUSI HOPM IKOJIOTUYECKOTO TOBEACHUS B OKPYXKAIOIIEH Cpefe; MPUBOIUTh
MpUMEPbI MPAKTHYECKOTO UCIOIB30BaHUS (DU3MUECKUX 3HAHUH O MEXaHHMYECKHUX SIBICHUSIX W




¢u3nYecKuX 3aKOHAX; IPUMEpPbl HCIOJIb30BaHUS BO300HOBISEMBIX HMCTOYHHKOB OJHEPTHUH;
9KOJIOTMYECKUX MOCIEACTBUN UCCIIEJOBAHNS KOCMUYECKOTO ITPOCTPAHCTB;

pa3nuyaTth TPaHWIB MPUMEHHUMOCTH (U3MYECKHX 3aKOHOB, MOHHMMAaTh BCEOOIIMH XapakTep
(byHIaMEHTAJIBHBIX 3aKOHOB (3aKOH COXPaHEHHsS MEXaHMYECKOW >HEPruu, 3aKOH COXpAaHEHUS
HMITYJIbCa, 3aKOH BCEMUPHOTO TSATOTEHMSI) U OTPAaHUYEHHOCTh UCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u 1ip.);

HAXOJUTh aJCKBATHYIO MPEUIOKEHHOH 3a7ade GU3MUECKYI0 MOJIENb, pa3pemaTs IpodiieMy Kak
Ha OCHOBE MMEIOILMXCSI 3HAaHUI N0 MEXaHHKE C MCIOJIb30BAaHMEM MAaTEMaTHYECKOIo alnapara,
TaK Y MPH MOMOIIY METOJIOB OIICHKHU.

Tennoegvie aenenusn

BhInycKHMK HAYyYUTCSL:

pacrno3HaBaTh TEIUIOBBIE SIBICHUS M OOBACHATH Ha 0a3e HMEIOLUXCS 3HAHUNW OCHOBHbBIE
CBOMCTBa WJIM YCIIOBUS MPOTEKaHHUS ITHX sBJIEeHUMN: TudQys3us, n3MeHeHne odbeMa Tel IpU
HarpeBaHuu (OXJIAKIEHHUH), OOJIbIIasi COKUMAEMOCTh Ta30B, Majas C)KMMAEMOCTh KHUJIKOCTEH U
TBEpAbIX TEJN; TEIIOBOE PAaBHOBECHUE, MCIAPEHUE, KOHJIEHCAIlHs, MJIaBJICHUE, KPUCTAJUIU3aLHs,
KHUIIEHHE, BIQXKHOCTh BO3/AYXa, pPa3IMYHbIe CIOCOOBI Terjonepeaayn (TerIonpoBOJHOCTS,
KOHBEKIIUS, W3JIy4€HHE), arperaTHbleé COCTOSIHUS BEIIECTBA, IOIJIOIIEHUE DJSHEpPruu Mpu
WCIIApEHUU KUJKOCTH M BBIJIEJICHHE €€ NPHU KOHJEHCAIMHM Iapa, 3aBUCUMOCTb TeMIEepaTyphbl
KHUIIEHUS OT JaBJICHMUS,

OTHCHIBATh U3YUYECHHbIE CBOWMCTBA TEJ U TEIJIOBBIE SIBJICHMS, UCTIOIbB3Ys (PU3MUECKHUE BEITUUNHBI:
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPIHsl, TEMIIEpaTypa, ylelbHas TeIIOEMKOCTh BEIleCTBa,
yaenbHas TeIJIoTa TIUIaBJIEHUs, YJelbHas TeIuloTa MapooOpa3oBaHMs, YAeNbHas TemioTa
CrOpaHusl TOIINBA, KOA(P(GUIIUEHT MOJIE3HOTO NEHCTBUS TEIJIOBOTO JIBUTATENs; MPU OMUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3MUECKUN CMBICI HCIOJIB3YEMbIX BEJIMYMH, MX OO0O03HAYEHUS U
€IMHULIBI U3MEPEHUs, HAXOIUTh (OPMYbI, CBA3BIBAIONINE JAHHYIO (PM3UUYECKYIO0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU, BBIYUCISATH 3HaU€HUE (PU3NUECKON BETUUHUHBI;

AQHAJIM3UPOBATh CBOMCTBA TeEJ, TEIUIOBBIE SIBICHHUS U TIPOLECCHI, HCIOJb3Yysl OCHOBHBIE
MOJIOKEHUSI ATOMHO-MOJIEKYJIIPHOTO YY€HHsS O CTPOCHMM BEIIECTBA W 3aKOH COXPaHEHUs
SHEPIUH;

pa3nauyaTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (PU3MUECKUX MOJIENEN CTPOEHUS ra3oB, KUIKOCTEH
Y TBEPJBIX TEN;

MPUBOJIUTh MPUMEPHl MPAKTHUYECKOTO HCHOJIB30BaHUS (DU3MUECKUX 3HAHUH O TEIUIOBBIX
SIBJICHUSIX;

pelarh 3a/la4M, UCIHOJIB3Ysl 3aKOH COXPAaHEHHUS 3HEPTHH B TEIUIOBBIX Mpoleccax U (POpPMYIbI,
CBS3BbIBANOIIME (PHU3MYECKHE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TeMIepaTypa, y/elbHas
TEIJIOEMKOCTh BELIECTBa, y/AeIbHas TEIUIoTa MIIABJICHHUs, YAelIbHas TEIioTa mapooOpa3oBaHus,
ylenabHas TeIjoTa CropaHus TOIUIMBA, KOIPQPHUIIMEHT IMOJIE3HOrO MAEWCTBUSI TEIJIOBOTO
JIBUTATENs1): HA OCHOBE aHajW3a YCIOBHUS 3a/1addl 3alHChIBATh KPATKOE YCIOBHE, BBIICIATH
(busznyecKkue BEIUYUHBI, 3aKOHBI M (DOpPMYIbI, HEOOXOMUMBIE AJIsi €€ PElICHUs, MPOBOIUTH
pacueTsl U OI[EHUBATh PEAIbHOCTH MOJYY€HHOTO 3HAYeHUs (PU3NUECKON BETTMUMHBI.

BbINYCKHUK TOJYYUT BO3MOKHOCTh HAYYUTHCS:

UCIOJb30BaTh 3HAHUS O TEIUIOBBIX SIBJIEHUSX B IOBCEAHEBHOM JXKM3HM JUIs oOOecredeHus
0€30MacHOCTH MpHU 00pallleHUH ¢ MPUOOPaMH U TEXHUUECKUMH YCTPOHUCTBAMH, Ul COXPAHEHUS
3JI0pOBBS U COOJIOZCHUSI HOPM JKOJIOTHYECKOTO MOBEJICHUS B OKpYXKarollel cpesie; MpUBOANUTh
IIPUMEPHI SKOJIOTUYECKUX MOCIEACTBUN pabOThI IBUTaTeNell BHYTPEHHETO CrOPaHUs, TEIIOBBIX
U THJIPOAJIEKTPOCTAHLINAN;

pa3nuyaTth TpPaHWUIBl NPUMEHHUMOCTH (U3MYECKUX 3aKOHOB, TMOHUMATh BCEOOLIMI XapakTep
(byHIaMEHTaIBHBIX (PU3MUYECKUX 3aKOHOB (3aKOH COXPAHEHHUS SHEPTUH B TEMJIOBBIX MPOIECCax)
1 OTPaHUUYEHHOCTh UCIOJIb30BaHNUs YACTHBIX 3aKOHOB;




HAXOJUTh aJCKBATHYIO MPEIOKEHHON 3a1aue (PU3MUECKYI0 MOJIENb, pa3pemaTh MpodIemMy Kak
Ha OCHOBE MMEIOIIUXCS 3HAHUN O TEIUIOBBIX SIBIICHUSIX C MCIOJIb30BAHUEM MaTeMaTHYECKOTO
amnmnapara, Tak ¥ Ipu MOMOIIU METOJIOB OLIEHKH.

Inexmpuueckue u MacHUMHbslE A671€HUA

BhlnycKHUK HAYYUTCSL:

pacro3HaBaTh JJEKTPOMATHUTHBIC SIBICHUS M OOBSACHATH HA OCHOBE HMEIOIIMXCA 3HAHUU
OCHOBHBIE CBOICTBAa WM YCJIOBUS MPOTEKaHMsSI OTUX SBJICHUH: AJIEKTpU3aLUsg Tell,
B3aUMO/JICHICTBUE 3apsA]I0B, JJEKTPUYECKUH TOK U €ro JeHCTBUS (TEIJIOBOE, XUMHUUECKOE,
MarHuTHOE), B3aUMOJICHICTBUE MAarHUTOB, IEKTPOMArHUTHAsT MHAYKIUS, AEHCTBUE MAarHUTHOTO
[oJisI Ha IMPOBOJHUK C TOKOM M Ha JBIKYUIYIOCS 3apsyKEHHYIO 4acTully, JecTBHE
AIIEKTPUYECKOTO TMOJIsl Ha 3apsSHKEHHYIO YacTHILy, AJIEKTPOMAarHUTHBIE BOJIHBI, MPSIMOJIMHEHHOE
pacnpocTpaHeHue CBeTa, OTPAXKEHHUE U IPEJTOMIIEHHE CBETA, AUCIIEPCHS CBETA.

COCTaBJISATh CXEMBbI AIEKTPUUYECKUX LeNell ¢ IoCIeA0BaTeIbHbIM U MapaJljIelIbHbIM COETUHEHUEM
AJIEMEHTOB, pa3jinyasl YCIIOBHbIE OOO3HAUEHUS AIIEMEHTOB 3JIEKTPUUECKUX Lened (MCTOYHHUK
TOKa, KJII04, PE3UCTOP, PEOCTaT, JIAMIIOYKa, aMIIEPMETP, BOJIBTMETP).

UCIO0JIb30BATh ONTUYECKHE CXEMbI Uil IOCTPOEHUs M300paKeHUH B IUIOCKOM 3€pKaje U
cobuparome TuH3e.

OTHCHIBATh M3y4YEHHBIE CBOMCTBA TEN U JIEKTPOMATHUTHBIE SIBJICHUS, UCIOJb3YsS (PU3NUECKHE
BEJIMYMHBI: AJIEKTPUUYECKUI 3apsl], CHJIa TOKa, JJIEKTPUYECKOE HAMNpsKEHUE, 3IEKTPUYECKoe
COTMPOTHBIIEHHUE, YACIbHOE COMPOTHUBIIEHUE BEIIECTBA, paboTa 3JEKTPHUUECKOTO MOJIsI, MOIIIHOCTh
TOKa, (POKYCHOE pAcCCTOSIHHE W ONTHUYECKas CHJIa JIMH3bI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH,
JUIMHAa BOJIHBI M YacTOTa CBETa; MpPU ONHCAHUU BEPHO TPAKTOBATH (PU3UUYECKUH CMBICI
UCIOJIb3YeMbIX BEJIWYUH, WX OO0O3HAUEHUS M EAMHUIIBI HM3MEPEHHUS; HaXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (U3NYECKYIO BEIMYUHY C APYTUMHU BEIMUYUHAMHU.

AHAJIM3UPOBATh CBOWCTBA TEJ, DJJEKTPOMArHUTHBIE SIBJICHHMS M MPOLIECCHI, HCIOJIb3Ys
(bu3nyecKre 3aKOHbI: 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3apsiia, 3akoH OMa Jyid yyacTKa LenH,
3akoH Jlxoyns-JleHua, 3aKOH OPSIMOJIMHEWHOTO PacIpOCTPAHEHHS] CBETA, 3aKOH OTPa)KEHUS
CBETa, 3aKOH IPEJIOMJICHHUS CBETa; MPU 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
€ro MaTeMaTH4eCKOe BbIpaKEHUE.

MPUBOJUTh  OpPUMEPhl  MPAKTHYECKOTO  HUCHOJb30BaHUSA  (U3MYECKUX  3HAHMM O
3NIEKTPOMArHUTHBIX SIBJICHUSAX

peliaTth 3a1a4u, UCTONb3ys Pusnueckue 3akoHbI (3akoH OMa It ydacTKa 1enu, 3aKoH Jxoyns-
JleHua, 3aKoH MPSAMOJIMHEMHOIO pPACIPOCTPAHEHMS] CBETA, 3aKOH OTPAKECHHS CBETA, 3aKOH
MpeioMIIeHUs cBeTa) U (GOpMyJbl, CBs3bIBarolie (U3NYECKUE BEIUYMHBI (CHJIa TOKa,
JNEKTPUUECKOE HANpsHDKEHUE, SJIEKTPUUYECKOE CONPOTUBIICEHUE, YIIEIbHOE COIPOTUBIICHUE
BEIIECTBA, pa00Ta JIEKTPUUYECKOTO MOJIs, MOIIIHOCTh TOKa, (JOKYCHOE PAaCCTOSIHUE M ONTHYECKast
CWJIa JIMH3BI, CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa, (OPMYIIbI
pacyera 3JeKTPUYECKOr0 CONMPOTUBIICHUS IPH MOCIEN0BATEIbHOM U MapajluIeIbHOM COECIMHEHUH
MIPOBOJHUKOB): HA OCHOBE aHajM3a YCIOBHUS 3aJayd 3alUCBIBATH KPATKOE YCJIOBHE, BBIACIATH
¢busznuecKkue BENIUYUHBI, 3aKOHBI U (DOpPMYIbI, HEOOXOIUMBIE AJIsi €€ pEelIeHUs, MPOBOIUTH
pacyeThbl ¥ OI[EHUBATh PEaIbHOCTh MOJy4E€HHOTO 3HAaUeHUs! (PU3UUECKON BETMYUHBI.

BhINyCKHMK MOJYYUT BO3MOKHOCTD HAYYUTHCS:

UCTOJb30BaTh 3HAHHUSA 00 OJJIEKTPOMArHUTHBIX SIBICHUSX B IOBCEJHEBHON KHU3HM IS
oOecrieyeHns 6e30MacHOCTH MU 0OpalleHUH ¢ MPUOOpaMH U TEXHUUYECKHUMHM YCTPONUCTBAMH, IS
COXpaHEeHHUs 370POBbS U COONIIOJICHUS HOPM KOJIOTHYECKOTO MOBEJICHUS B OKpYXarolel cpee;
IIPUBOIUTH IIPUMEPBI BIMSHUS 2JIEKTPOMAarHUTHBIX U31y4EHUN Ha KUBBIE OpPraHU3MBl;
pa3nuyaTth TPaHMUIBl MPUMEHUMOCTH (DU3MYECKUX 3aKOHOB, MOHHMMAaTh BCEOOIIMH XapakTep
(GyHAMEHTAJIbHBIX 3aKOHOB (3aKOH COXPaHEHUsS JJIEKTPUUYECKOTO 3apsia) U OTrPaHUYEHHOCTh
MCIOJIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMa Juid yyacTka 1enu, 3akoH Jpxoynsa-Jlenua u ap.);




UCIOJb30BAaTh IPUEMBl TOCTPOCHHUS (U3UYECKUX MOJeneil, Moucka #u (QOPMYIUPOBKU
JI0Ka3aTeIbCTB BBIABHUHYTBIX THUIIOTE3 M TEOPETHUECKUX BBIBOJOB Ha OCHOBE SMIIMPHYECKU
YCTaHOBJICHHBIX (DaKTOB;

HAXOJUTh aJCKBAaTHYIO MPEIOKEHHON 3a1aue (PU3MUECKYI0 MOJIENb, pa3pemaTh MpodaemMy Kak
Ha OCHOBE HMEIOIIUXCS 3HAHWH OO0 SIEKTPOMArHUTHBIX SIBJICHHUAX C HCIIOJIb30BaHUEM
MaTEeMaTHYECKOTO aIapara, Tak ¥ P MOMOIIN METO/IOB OI[CHKH.

Keanmoeuie aenenus

BoinyckHUK HAay4uTCS:

pacro3HaBaTh KBAHTOBBIC SIBIICHHS M OOBSCHATH HA OCHOBE HMMEIOUIMXCS 3HAHWN OCHOBHBIC
CBOMCTBAa WJIM YCJIOBMUSI NPOTEKAaHUs OTUX SBJICHUN: €CTECTBEHHass U HCKYCCTBEHHas
PaaMoOaKTUBHOCTh, O-, - M Y-U3Iy4eHHs, BOSHUKHOBEHHE JIMHEHYATOro CHEKTpa H3JIy4eHUs
aToMa;

ONMCHIBATh M3yYCHHbIE KBAHTOBBIE SIBJICHMSI, UCMOJB3Ysd (PU3MUECKHE BEIMYMHBI: MacCOBOE
YHCII0, 3apsI0BOE YMCIIO, NEPHO] MoJTypacnaa, SHeprus (pOTOHOB; MpU ONMMCAHUM NPABUIBHO
TPakTOBaTh (PU3MUECKUN CMBICH HCHOJIb3yEMbIX BEIMYMH, HUX OOO3HAYEHMS] U EIUHHIIBI
U3MEpEeHUs; HaXOAUTh (OpMYJbl, CBSA3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEJIUYUHY C JPYTHUMHU
BEJIMYNHAMH, BEIYUCISITH 3HaYeHUE (PU3UYECKOMN BEIIMUNHEI;

aHAJIM3UPOBATh KBAHTOBBIE SBJICHUS, MCMONb3yd (PU3MUECKHE 3aKOHbI W TOCTYJIAThl: 3aKOH
COXPAaHEHHUs DSHEPruu, 3aKOH COXPAaHEHHUs JJIEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHHs
MaccoBOIO YHCJIA, 3aKOHOMEPHOCTH H3JIY4Y€HMs] M TIOTJIOIIEHHUsS] CBETa aTOMOM, IPH 3TOM
pa3nanyath CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAYKEHUE;

pa3nuyaTh OCHOBHbBIE MPHU3HAKU IJIAHETApHOM MOJIENH atoma, HYKJIOHHOW MOJeNM aTOMHOIO
sa1pa;

MPUBOJUTH TOpPUMEpPHl TPOSBICHUS B MPUPOJE U  MPAKTHUYECKOrO  HCIHOJB30BaHUS
PaAMOaKTUBHOCTH, SIEPHBIX U TEPMOSTCPHBIX PEaKIMii, CIEKTPAILHOTO aHATN3A.

BbINyCKHUK TOJYYUT BO3MOXKHOCTb HAyYUThCS:

WCIO0JIb30BaTh MOJYYCHHbIEC 3HAHUS B MOBCEAHEBHOW >KU3HM MpH oOpallleHuu ¢ mpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMU (CUETYUK HMOHU3HUPYIOLIUX YACTHUI, TO3UMETP), Uil COXpaHEHUs
3JI0pPOBbSI U COOIOICHUS HOPM SKOJIOTUYECKOTO MOBEJCHHS B OKPYKaIOIIEH Cpe/ie;

COOTHOCHUTH SHEPTHIO CBSI3U ATOMHBIX si7iep ¢ Ae(heKTOM Macchl;

MPUBOJIUTH MPUMEPHI BIUSHUS PAJUOAKTUBHBIX M3IyYCHUN Ha >KUBBIE OPraHU3MBbI; TOHUMATh
MPUHIIMI JEHCTBUS T03UMETPA U PAa3InyaTh YCIOBUS €ro UCIOIb30BaHUS;

MOHUMATh JKOJOTUYECKHE MPOOJeMbl, BO3HUKAIOLUIME TMPU HMCIOJIb30BAaHUM ATOMHBIX
AIIEKTPOCTAHIINM, U MyTH PEHICHHs] 3TUX MPOOJIEM, EPCIIEKTUBBI UCIIOJIb30BAHUS YIPABISEMOTO
TEPMOSIIEPHOTO CUHTE3A.

dnemenmul acmponomuu

BbIyCKHUMK HAY4YUTCS !

yKa3bpIBaTh Ha3BaHUs IU1aHeT COJHEYHOM CHUCTEMBI; Pa3IMyaTh OCHOBHBIC IIPU3HAKU CYTOYHOIO
BpallleHus 3Be3H0ro Heba, AprkeHust JIynol, CoJHIIA U MJIaHET OTHOCUTENBHO 3BE3I;

IIOHUMATh Pa3INYUsA MEXIY TeIUOLEHTPUYECKON U NeOLICHTPUUECKON CUCTEMaMH MUDA;
BbINYCKHUK TOJIYYUT BO3MOKHOCTb HAYYHUTHCS

yKa3bIBaTh OOIIME CBOMCTBA U OTJIMYMSA IJIAHET 3eMHOU I'PYMIbI U IUIAaHET-TUTaHTOB; MaJbIX TeJl
CosiHe4yHOM cucTeMbl M OOJBIIMX IJIAHET; I0JIb30BaThCS KapTOM 3BE3AHOr0 Heba Ipu
HaOJI0IEHUSAX 3BE3/IHOTO HEOa;

pa3nuyaTh OCHOBHBIE XapaKTepUCTHKH 3Be3] (pa3Mep, LBET, TeMIepaTypa) COOTHOCUTH ILIBET
3BE3/IbI C €€ TEMIIEPATYPOH;

pa3nuyaTh TMIOTE3bl O MPOUCXO0XKAeHUN COJTHEUHON CHCTEMBI.




OcHoBHoOe coaepkaHue npeamera (Kypca) Pusuka
HA YPOBHE OCHOBHOI0 0011ero 00pa3oBaHusl.

dwusnueckoe 00pa3oBaHWE B OCHOBHOW IIKOJE JOJDKHO oOecreduth (opMuUpoBaHHE Y
oOyJaromuxcss MPeACTaBICHUA O HAaydyHOW KapTHHE MHpa — BaXXHOTO pecypca Hay4dHO-
TEXHUYECKOTO Mporpecca, 03HaKOMIICHHE 00YyJarouXcsi ¢ (PU3MYECKUMH ¥ aCTPOHOMUYECKUMU
SIBIICHUSIMH, OCHOBHBIMH TPUHIMIIAMHU PA0OTHI MEXaHU3MOB, BBICOKOTEXHOJIOTHYHBIX YCTPOMCTB
U TpuOOpPOB, pPA3BUTHE KOMIETCHIUH B PpEIICHUH HWHXEHEPHO-TEXHUYECKHX W HAay4HO-
HCCIIEI0OBATENILCKUX 3a/1a4.

OcBoenne yueOHOro mpenMera «@PuU3MKa» HAMPABIEHO HA pa3BUTHE Yy OOydYaIOMIUXCS
MPEJCTAaBICHUNA O CTPOCHWH, CBOWCTBAaX, 3aKOHAX CYIIECTBOBAHMS W JIBW)KCHUS MaTepUH, Ha
OCBOEHHE 00YJArOIIUMUCS OOIINX 3aKOHOB M 3aKOHOMEPHOCTEH MPHUPOTHBIX SIBIICHUH, CO3/TaHHE
ycnoBuid it (OPMHPOBAaHUS ~ WHTEIUIEKTYyalbHBIX,  TBOPYECKHX,  TPaXKIAHCKHUX,
KOMMYHHUKAIIMOHHBIX, WHPOPMAIMOHHBIX KoMIleTeHInH. OOyJaronuecs: OBIaCIOT HAyYHBIMHU
METOJJAMH  pEIIeHHs] Pa3IMYHBIX TEOPETUYECKUX M TPAKTHYECKUX 3a/1a4, YMEHHUSIMHU
(dbopMynmHpOBaTh THIIOTE3bl, KOHCTPYHPOBATh, NPOBOIUTH OSKCIIEPUMEHTHI, OICHHBATH U
aHAJM3UPOBATH MOJTyYCHHBIC PE3YIIBTATHI, COMOCTABIATH MX C OOBEKTUBHBIMHU PEATUSMH KU3HH.
VYueOnblii npeaMer «®Pusnkay cnocoOCTBYyeT (OPMHUPOBAHHIO Yy OOydYaroOUIUXCSd YMEHHM
0e30macHO HKCTOJB30BaTh JIA0OPATOPHOE O00OPYyIOBaHME, IPOBOJUTH €CTECTBEHHO-HAYYHBIC
WCCIICIOBAaHUSI W OKCIIEPUMEHTHI, aHAJTM3UPOBATh MOJYYEHHBIC PE3YyNbTaThl, MPEACTABIATh U
HAyYHO apryMEHTHUPOBATH IOJTyYCHHBIE BHIBOIBL.

N3yuenne mnpeamera «@Pusnka» B yacTH (GOpMUPOBaHMS Yy OOydYalOIIUMXCS HAyYHOTO
MHUPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX METOJOB (HAOIIOJCHUE, U3MEPEHHUE, SKCIIEPUMEHT,
MOJIEIUPOBAHHUE), OCBOCHMS MPAKTUYECKOIO NPUMEHEHUS HAyYHBIX 3HAHUM (PU3MKKM B JKU3HU
OCHOBaHO Ha MEXKIPEIMETHBIX CBs3sAX ¢ mnpeameramu: «Marematuka», «HpopmaTukay,
«XHUMHAY, «buomorusy, «I"eorpadusy, «OKOIOTHSI, «OcHOBBI 0e30macHOCTH
KHU3HenesTenpHoCcTHY, «cropusay, «JIuteparypa» u ap.

®usrka ¥ QU3NIECKUE METOALI U3YUCHHUS MPUPO B

Odusnka — Hayka o mnpupoae. dusmyeckue Tena | sBiIcHWA. HaOmromeHue W omucaHue
¢bu3uveckux sBICHUH. DU3MYECKUI SKCHEepUMEHT. MojenupoBaHue SBICHUH W OOBEKTOB
MIPUPOBI.

®u3nyeckue BEJIMYMHBI W HMX MW3MEpeHue. TOYHOCTh M MOTPEIIHOCTh H3MEPEHHUIA.
MexyHapoHas cucTeMa €IUHUII.

®du3nyecKkre 3aKOHbl U 3aKOHOMEpHOCTH. Pu3uka U TexHuka. Hayunslidi MeTo no3Hanus. Posnb
¢bu3uKu B JOPMUPOBAHUYU €CTECTBEHHOHAYUYHON TPAMOTHOCTH.

MexaHndecKue SIBJICHUS

Mexanudeckoe JBWXKEHHWE. MaTepualbHas TOYkKa Kak MoOJenb  (U3HYECKOro  Tela.
OTHOCUTENHLHOCTh MEXaHWYeCKoro JBIKeHHs. Cucrema orcuera. Ou3HUeCKHe BEIWYMHEL,
HEOOXOIUMBIEC JJIsi ONMUCAHMS IBMXKEHUS M B3aMMOCBS3b MEXIy HUMHU (IIyTh, MEpeMelleHue,
CKOPOCTh, YCKOpEHHUE, BpeMs ABUKEHUs). PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOIMHEHHOE
nsuxkeHue. PaBHOMepHOe nBMKeHUME 10 OKpykHOCTU. IlepBeiii 3axkoH HbroToHa n
nHepuusa.Macca tena. [ImotHocTh BemectBa. Cuna. Equnauipl cuibl. Bropoii 3akon HeroToHa.
Tperuit 3akon Herorona. CBobGognoe mnaaeHwe Ten. Cuia TSHKECTH. 3aKOH BCEMHPHOTO
tarotenus. Cuna ympyroctu. 3akoH ['yka. Bec tema. HeBecomocTh. CBsI3p MeXAy CHIION
TsKeCTH M Maccod Ttena. J(unamomerp. PaBHopeiicTBytomasi cuna. Cuna tpenus. TpeHue
CKOJIb)KEHUS. TpeHue nokos. TpeHue B IpUPOJE U TEXHUKE.

Nmmynsc. 3akoH coxpaHeHUss UMMylbca. PeakTWBHOe BIKeHHEe. MexaHudeckas padora.
MomtHocts. DHeprus. IloTeHunanbHass 1 kuHeTHueckas sHeprus. lIpeBpaiiienue oHOTO BUJIA
MEXaHUYECKOM PHEPTUHU B JIpYroil. 3aKOH COXpaHEHUsI MOJTHOW MEXaHUYECKON SHEpruu.
[IpocTble MeXxaHM3MBI. YCJIOBHUS PAaBHOBECHS TBEPAOrO TENa, UMEIOLIETO 3aKPEIUIEHHYI0 OCh
nBrkeHus. MoMeHt cunel. LleHTp Tskectu Tena. Peruar. PaBHoBecue cui Ha peiyare. Peiuaru B
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TeXHUKE, ObITy M mpupone. lloaBmwkHble W HEMOABIWXHBIE OJ0KH. PaBeHCTBO paboT mpu
UCTOJb30BAHMU TPOCTBIX MEXaHU3MOB («30J0TO€ mpaBwiIo MexaHuku»). Koaddumuent
IIOJIE3HOTO ACUCTBUSA MEXaHU3MA.

HaBnenue TBepAbIX Ten. Enumuunel m3mepenus nasineHus. CriocoObl W3MEHEHHS JIABJICHUS.
JaBnenue xuakoctedt u razo 3akoH [lackans. JlaBieHue KMAKOCTH HA THO M CTEHKHU COCY/a.
CooOmarommecs cocynsl. Bec Bozmayxa. ATmocdepHoe naBiieHue. M3mepenne arMochepHOTO
nainenus. Oneir Toppuderun. Bapomerp-anepoun. AtmocdepHoe NaBiIeHHE Ha Pa3IHYHBIX
BbIcOTax. [miapaBnuueckue MexaHuU3Mbl (mpecc, Hacoc). JlaBieHHe >XUAKOCTH U raza Ha
MOTPY’KEHHOE B HUX Te0. ApxumenoBa cuia. [lnaBanue ten u cyno BosayxomnnaBanue.
Mexannueckue  konebanusd. llepuoxn, wuactora, ammiuutyga kosneOanui.  Pesonanc.
MexaHnnyeckue BOJHBI B OJHOPOJHBIX cpefax. [{nnHa BojHBI. 3BYK Kak MEXaHUYECKasl BOJIHA.
I'poMKOCTB 1 BBICOTA TOHA 3BYKA.

TermoBble ABACHUS

CrpoeHnue BemiecTBa. ATOMBI U MOJIEKYIBI. TerioBoe ABMKEHUE aTOMOB U MoJieKyl. JAuddyzus
B rasax, *KHMJIKOCTSIX M TBEpJbIX Tesax. bpoyHoBckoe nBukeHue. B3anMoaelictBue (mpUTshKeHUe
U OTTAJKHWBAHME) MOJIEKYJ. ArperatHble COCTOSIHMS BelllecTBa. Pazinuune B CTPOEHUU TBEPIBIX
TeJ, JKHUIKOCTEH 1 ra3os.

TennoBoe paBHOBecue. Temmeparypa. CBs3p TeMImeparypbl €O CKOPOCTBIO XaOTHYECKOTO
IBUKEeHHs yacTull. BHyTpeHHss sHeprus. Pabora u Temonepenaya Kak crnocoObl M3MEHEHHS
BHYTpPEHHE dSHepruu Ttena. TermonpoBogHocTb. Koweekuumsa. Uzmywenwme. Ilpumepst
Tervionepeayl B MpupoAe U TexHuke. KoiauuecTBO TemoThl. Y7enbHas TEMIOEMKOCTb.
VYaenpHas TemjaoTa CropaHusi TOIUIMBA. 3aKOH COXPAaHEHUS M TPEBpAIICHUs DHEPTUU B
MEXaHWYECKUX U TEIJIOBBIX Mpoleccax. [lnaBneHue u oTBepieBaHNE KPUCTAIIMYECKUX TeI.
VnenbHas temnoTta IuaBieHus. Mcnapenume u koHzaeHcaums. [lorsonieHue sHeprum npu
WCIIAPEHUN JKUJIKOCTH W BBIACIIEHHE €€ IpH KOHAeHcanuuu mnapa. Kunenue. 3aBHCHMOCTH
TEeMIIepaTypbl KUIEHHsS OT JaBJICHUA. YJelbHas TeIIoTa MapooOpa30BaHMsI U KOHJCHCAIIMH.
Brnaxxnocte Bo3ayxa. PabGoTa ra3za mpu pacmupenuu. [IpeoOpa3zoBaHusi SHEpPTrUuu B TETUIOBBIX
MalrHax (mapoBasi TypOWHa, IBUTATENIb BHYTPEHHETO CrOpaHusl, peaKTUBHBIN aBurarens). KIT/]
TEIJIOBOM MaIlIMHBIL. DKOJOTHYECKHE MPOOIeMbl UCTIOIB30BaHNUS TETNIOBBIX MAILIKH.
OJIEKTPOMAarHUTHBIC SIBJICHUS

Onextpuzanus ¢puznyeckux Tei. BzaumonencTBue 3apspkeHHBIX Tel. [[Ba poaa 3IeKTpUUecKUuX
3apsaa0B. JlenMMOCTh 3JEKTPUYECKOTO 3apsija. DJIEMEHTApHBIM 3JIEKTPUYECKUM 3apsna. 3aKoH
COXpaHEHUsl JJIEKTPUYECKOTO 3apsnga. I[IpoBOOHMKM, TOJYNPOBOJHUKHM M H30JATOPHI
ANIEKTPUYECTBA.  DIJIEKTPOCKOIL. ~ DJEKTPUYECKOE TMOoje Kak OcoObIi  BUA  MaTEpHH.
HamnpsikeHHOCTD 3nekTpudeckoro mouis. [[efcTBHE 3JEKTPUYECKOTO IMOJIsI HAa SJIEKTPUUYECKUE
3apsanabl. KongeHcatop. DHeprus 3JeKTpUYECcKOro MoJjs KOHAeH caTopa.

DOnekTpuyeckuil TOK. VICTOUHHMKHU 3JIEKTPUYECKOT0 TOKA. DIJIEKTpUUYECKAsl LIENb U €€ COCTaBHbIC
yacTi. HampaBiieHue u nelcTBUS 31€KTpUUECKOTro Toka. Hocurenu snexkTpudeckux 3apsioB B
Metauiax. Cuna Toka. DJIEKTPUYECKOE HAINpsKEHUE. OJEKTPUYECKOE COIPOTUBIICHUE
MIPOBOJIHUKOB. ETMHULIBI COPOTUBIICHUS.

3aBUCUMOCTh CHJIBI TOKAa OT HampspkeHus. 3akoH Owma s y4yacTKa Lenu. Y JIedbHOe
conporusyieHne. Peocratel. IlocnenoBarensHOe coenvHEHHME MPOBOAHMKOB. [lapannenbHoe
COEIMHEHUE NTPOBOJHUKOB.

PaboTta »sneKkTpuuecKOoro MO IO NEPEeMEIEHHI0 IEKTPUUYECKHX 3apsAaoB. MOIIHOCTh
UIEKTpUYECKOro Toka. HarpeBaHue NpOBOJHUKOB JJIEKTPUYECKUM TOKOM. 3akoH JDxoyms -
JleHua. DnekTpuyeckre HarpeBaTeabHbIe U OCBETUTEIbHBIE MPHOOphl. KopoTkoe 3aMbIkaHUeE.
MaruutHoe mnone. MHaykuuss mMarHuTHOro nojisi. MarHutHOoe mnone Toka. OmnblT Opcrexa.
MarauutHoe 10JI€ TOCTOSIHHBIX MAarHutoB. MarHutHoe mnosie 3eMid. OJIEKTPOMAarHwur.
MarautHoe mojie KaTymKkd ¢ TOKOM. [IpumeHeHue aneKTpoMarHuToB. JleficTBHE MarHUTHOTO
IIOJIsI Ha NPOBOJHUK C TOKOM M JBIKYLIYIOCS 3apspkeHHY0 yactuny. Cuna Ammepa m cuia
Jlopenna. DnekTpoaBuraress. SBiaeHue anekTpoMarainTHol nHaykuus. Oneitel @apazes.




OnexkrpomarauTHeie KosneOanus. KoseOartenbHbIl KOHTYp. DnexrtporeHepatop. llepemeHHSBIH
Tok. Tpanchopmarop. [lepenada >neKTPUUECKON PHEPTUH HA PACCTOSIHHUE. DIIEKTPOMATHUTHBIE
BOJIHBI U MX cBOWcTBa. [IpMHIMIBI paguoOCBsI3U U TEIEBUACHUS. BiusHUE 3JIEKTPOMAarHUTHBIX
U3JIy4YEHUI Ha )KUBbIE OPraHU3MBI.

Ceet — anekrpomarHuTHasi BosiHa. CkopocTh cBeTa. McTouHMKHM cBeTa. 3aKOH MPSIMOJIMHENHOTO
pacnpocTpaHeHue cBeTa. 3aKOH OTpakeHMsl cBera. llimockoe 3epkano. 3akoH MpeOMIIEHUs
cBeta. JIun3pl. POKYCHOE pacCTOsiHWE M ONTHYECKas cuia JuH3bL M300paxkeHue mpenmera B
3epkane u auH3e. OnTudeckue npubOopsl. ['na3 kak onThueckas cuctema. Jlucnepcus cpera.
WuTepdepentys u qudpaxus cBera.

KBaHTOBBIE SIBJICHHS

Crpoenue artomoB. IlmanerapHas wmojenb atoMa. KBaHTOBBIM XapakTep MOIJIOLIEHUS WU
HCMyCKaHUs CBETa aTOMaMu. JIMHeWdaTbie CEKTPHI.

Omertel Pesepdopna.

CoctaB artomMHoro sapa. IIpoToH, HEHUTpoH U 3JeKTpoH. 3akoH OWHIITEHHa O
MPOMOPLIMOHAIIBHOCTY Macchl W 3Hepruu. Jledpekr macc M 3HEprusi CBsI3U aTOMHBIX SIZIEP.
PamnoaktuBnocts. Ilepwon momypacmama. Aunbda-uznydenue. bera-uznydenune. ['amma-
n3nyuyenue. Snepueie peakunu. Vcrounuku sueprum ConHua W 3Be3[. SlnepHas sHepreTuka.
DKoJIOTHYEeCKHEe TpoOaeMbl pabOThIl aTOMHBIX JJIeKTpocTaHui. Jlozumerpusa. Bnusaue
PaZMOaKTUBHBIX U3TyYEHUI Ha )KUBbIE OPraHU3MBI.

Crpoenue u 3BoJironus BeeneHHo

I'eouenTpryeckas u rexvoneHTpudeckas cucteMbl Mupa. dusnueckas npupoja HEOECHBIX Tel
Conneunoit cucreMsl. IIponcxoxnenne ComHeuHoit cucremsl. @Pusnueckas npupona CosHIA U
3Be3n. Ctpoenue Beenennoit. DBomronusa Beenennoii. ['umoresa bosnbmioro B3peisa.

[IpumepHbIe TEMBI Ta00OPATOPHBIX U MTPAKTUYECKUX PabOT
Jlabopamopueie pabomwvl  (HE3aBUCUMO OT TEMATHYCCKOW NPHHAIICHKHOCTH)  JEISITCS
CJIEIYIOLIME THUIIBIL:

[IpoBenenue npsMbIX U3MEpEHUI PUINUECKUX BETUUNH

Pacuer mo momy4eHHBIM pe3yiabTaTaM OPsIMBIX M3MEPEHUN 3aBUCHUMOIO OT HHMX IapaMerpa
(KOCBEHHBIC U3MEPCHHS).

Habmonenue sBieHU M MOCTAaHOBKA OMBITOB (HAa KaYECTBEHHOM YpPOBHE) MO OOHApPYKEHHUIO
(akTOpPOB, BIAUSIONINX HAa MPOTEKAHUE TAHHBIX SBJICHUH.

HccnenoBanue 3aBUCUMOCTH OAHOM (DU3MUECKON BENWYMHBI OT JPYrod € MpeaCTaBICHUEM
pe3yNnbTaTOB B BUAE rpaduka uiu TaOIHIIbL.

[IpoBepka 3a7aHHBIX MPEANOIOKEHHUH (IIpsiMble U3MepeHus: (PU3NYECKUX BEJIMYUH U CpPaBHEHUE
3aJJaHHBIX COOTHOIICHUM MEXKYy HUMH).

3HAKOMCTBO C TEXHHYECKHUMH YCTPOMCTBAMHU U UX KOHCTPYHPOBAHHUE.

JIro6as pabouasi mporpaMma JI0JDKHA MpeyCMaTpUBaTh BHIMIOJIHEHHE J1TA00OPAaTOPHBIX padOT BCEx
yKa3aHHBIX TUIOB. BbIOOp TeMaTuku U uncia paboT KaKIOro THUIIA 3aBUCUT OT OCOOCHHOCTEH
paboueit mporpammsl 1 YMK.

[IpoBenenue npsAMbIX U3MEpPEHUI PU3NUECKUX BETHUNH

N3mepenue pazmepos Tell.

N3mepenue pa3MepoB MallbIX TeJl.

N3mepenue maccol Tena.

N3mepenue o6bema Tena.

N3mepenue cussl.

W3mepeHue BpeMeHH mpoliecca, neproaa KoieOanui.

N3mepenue TemnepaTypsl.

W3mepenue naBiaeHus Bo3ayXa B OAJIOHE TO TOPIIHEM.

W3mepenue cuibl TOKa U €T0 PETyJINPOBaHUE.

N3mepenune HanpspKeHMsL.

W3mepenue yrioB naieHus U NpeaoMIICHUS.

W3mepeHne pOKyCHOTO pacCTOSHUS JTMH3BI.




W3mepenune paanoakTUBHOTO (OHA.

Pacuer mo moyiydeHHBIM pe3yJabTaTaM HpPSAMBIX HW3MEPEHHMH 3aBHCHMOIO OT HHUX IapaMerpa
(KOCBEHHbBIE U3MEPEHMUST)

M3MepeHne mIOTHOCTH BEIIECTBA TBEPOTO Tea.

Onpenenenne KodhUITUEHTA TPEHUS CKOJIBKCHHUSL.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenre BhITAIKUBAIOIIEH CUITbI, IEHCTBYIOIIEN HA MOIPYKEHHOE B KUJKOCTb TEJO.
Ornpenenenre MOMEHTA CHJIBI.

W3mepenne CKopoCTH paBHOMEPHOTO JBHKEHUSI.

N3mepenne cpeaHel CKOpOCTH JIBUKEHUS.

W3mepenne yckopeHHs! paBHOYCKOPEHHOTO JBKEHHS.

Omnpenenenre pabOTH ¥ MOIIHOCTH.

OmnpeneneHne 9acTOThI KOJIeOaHU Tpy3a Ha MPYKUHE U HUTH.

OmnpeneneHne OTHOCUTEILHOW BIaKHOCTH.

OmnpeneneHne KOJINYECTBA TETUIOTHI.

Omnpenenenne yaenbHONW TEIIOEMKOCTH.

W3mepenne paboThl M MOIITHOCTH 3JIEKTPUIECKOTO TOKA.

N3mepenue conpoTUBICHUS.

OmnpeneneHne ONTHYECKON CHITBI JIMH3HI.

HccnenoBanne 3aBUCUMOCTH BBITAJIKUBAIOMIEH CHJIBI OT 0OBeMa MOTPY)KEHHOH YacTH OT
TUTOTHOCTH KHJIKOCTH, €€ HE3aBUCHMOCTH OT TUIOTHOCTH M MaccChl TeJa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS OT XapakTepa MOBEPXHOCTH, €€ HEe3aBHCUMOCTH OT
TUIOLIA/IH.

HaGnronenue siBjeHUN M MOCTaHOBKA OMBITOB (HAa KAYECTBEHHOM YPOBHE) MO OOHApYKEHUIO
(akTOpOB, BIAUSIOMIMX Ha MPOTEKAHUE JAaHHBIX SABJICHUI

Habmonenue 3aBucuMocTy nepuo/ia KojiebaHuil rpy3a Ha HUTU OT JJIMHBI U HE3aBUCHUMOCTH OT
MaccChl.

Habmonenue 3aBUCHMOCTH NepHo/ia KoJieOaHu rpy3a Ha MPYKUHE OT MacChl U JKECTKOCTH.
Habmonenue 3aBUCHMOCTH JJaBJI€HUs ra3a 0T 00beMa U TeMIepaTyphl.

Habmronenue 3aBUCHMOCTH TeMIIEPATyphl OCTHIBAIOIIEH BOJBI OT BPEMEHH.

HccnenoBanue siBieHUs B3aUMOICHCTBYS KaTYIIKU C TOKOM M MarHUTa.

HccnenoBanue siBiICHUS IEKTPOMArHUTHOM MHIYKIIUU.

Habmronenue siBjaeHMs OTpa)KEHUS U MIPEIIOMIICHUS CBETA.

Habmronenue sBIeHUs AUCIIEPCUU.

OO6HapyxeHue 3aBUCUMOCTH COMPOTHUBIICHUS ITPOBOJAHHUKA OT €r0 IMapaMeTPOB U BEIlIeCTBA.
HccnenoBanue 3aBUCUMOCTH Beca Tella B )KUJIKOCTH OT 00beMa MOTPYKEHHOM YacTH.
HccnenoBanue 3aBUCUMOCTH OAHOM (PU3MYECKON BENWYMHBI OT JPYrod € MpeCTaBICHUEM
pe3ynbTaToOB B BUAE rpaduka vin TaOIHUIIbL.

HccnenoBanue 3aBUCUMOCTH MacChl OT 00beMa.

HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHHM NPU PaBHOYCKOPEHHOM JBIDKEHUU 0€3
HaYalbHOM CKOPOCTH.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHH U ITyTH MPU PaBHOYCKOPEHHOM JIBUKEHUH.
VccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS OT CHIIBI JABJICHUSL.

HccnenoBanue 3aBUCUMOCTH Jie(opMaIiy IPY>KUHBI OT CHJIBL.

HccnenoBanue 3aBUCUMOCTH NEPHOA KOJIEOaHUH Ipy3a HA HUTH OT JUINHBL.

HccnenoBanue 3aBUCHMOCTH IEpHOa KOJIeOaHUi rpy3a Ha MPY)KUHE OT )KECTKOCTU M MACCHhI.
HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA Yepe3 MPOBOJAHUK OT HANPSHKEHUS.

HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA Yepe3 JIAMITIOUKY OT HalpsHKEeHUsI.

HccnenoBanue 3aBUCUMOCTH yIila MPEJIOMIICHUS OT yIila MaJeHuUs.

[IpoBepka 3aJaHHBIX MPEAIOJIOKEHUH (TpsMble U3MEpeHHs (PU3NUYECKUX BEIMYUH M CPaBHEHHE
3aJJaHHBIX COOTHOILIEHUH Mex 1y HUMH). [IpoBepka rumores



[IpoBepka rHIOTE3Bl O JUHEWHOW 3aBUCHMOCTH JJIMHBI CTOJOMKA >KUIKOCTH B TpyOKe OT
TEMIEPATYPHI.

[IpoBepka rumoTe3pl O MPSIMOH NPONOPLUOHAIBHOCTU CKOPOCTH IIPU PaBHOYCKOPEHHOM
JBUKEHUU ITPOUJIEHHOMY ITYTH.

[IpoBepka runoressl: MpU NOCIEA0BATENBHO BKIIIOUEHHBIX JIAMIIOYKM U IIPOBOJHUKA WIM JBYX
IIPOBOJHUKOB HAIIPSKEHUS CKJIAJbIBATh HENb35 (MOXKHO).

[IpoBepka npaBuiia ci0KeHHsI TOKOB Ha JIBYX NapajuleIbHO BKIIOYEHHBIX PE3UCTOPOB.
3HAKOMCTBO C TEXHUYECKMMH YCTPOICTBAMH U UX KOHCTPYHPOBAHUE

KoHcTpynpoBanne HaKJIOHHOM IUIOCKOCTH € 3aAaHHbIM 3HaueHuem KII/I.

KoHnctpynpoBanue apeomMeTpa v UCTIBITAHUE €TO PAOOTHI.

COopKa 3IeKTPUUECKON e U U3MEPEHHUE CUITBI TOKA B €€ Pa3IMYHBIX yJacTKax.

COopka 2JIeKTpOMAarH1uTa U UCTIBITAHUE €TO JICUCTBHS.

N3ydeHune eKTpu4ecKoro ABUraTelisl MOCTOSIHHOTO TOKa (Ha MOJENN).

KoHcTpyrpoBaHue 35eKkTpoiBUraTess.

KoHcTpyrpoBanue Mojienu Teneckorna.

KoHcTpyrpoBanue Moienu JOJKY ¢ 3aJaHHON TPY30110AbEMHOCTHIO.

OneHka cBOEro 3peHus U no100p OYKOB.

KoHcTpyrpoBanue npocTeifiiero reueparopa.

N3ydeHnue cBONCTB N300pakeHUs B TMH3AX.
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