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IlnannpyemMble pe3ybTaThl
BbINyCKHUK HAYYUTCSH:

e coOmoaaTh mpaBwia 0O€30MACHOCTH W OXpaHbl TpyAa Npu pabore ¢ y4yeOHBIM H
J1a00paTOPHBIM 000PYIOBAaHUEM;

® [OHUMATh CMBICI OCHOBHBIX (PU3NUYECKUX TEPMHHOB: (PU3UUECKOE TENO, (PU3UIECKOEe
SBJICHHUE, (PU3NYECKasi BEIIMYMHA, CIUHHUIIBI H3MEPEHUS;

® pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXXHO PELIUTh IPHU TMOMOIIU (HU3HUECKUX
METOJIOB; aHAJTU3UPOBATh OTJIEIbHBIC 3TAlbl MPOBEICHUS HCCIEAOBAHUN U HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUHN U OTIBITOB;

® CTaBUTHh ONBITHI MO MCCIECIOBAHUIO (PU3NYECKUX SIBJICHUM WM (PU3MUECKUX CBONCTB
Ten 0e3 HMCMHOJb30BaHUS NPSIMBIX H3MEPEeHMid; Mpu 3ToM (QOopMyIHpoBaTh MpodiieMy/3agady
y4eOHOr0 3KCIEPUMEHTa; COOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OPYIOBAHHUS; TIPOBOIUTH
OTIBIT ¥ POPMYITUPOBATH BHIBOIBI.

[Tpumeuanue. Ilpu mpoBeneHUM UCCIENOBaHHUS (PU3MUECKUX SIBICHUH H3MEpUTEIbHBIC
npuOOpbl  UCHOJB3YIOTCS JIMIIb KaK JaTYUKH HM3MEPEeHUS (PU3NYECKUX BEJIIMYMH. 3amucu
MOKa3aHUM NMPSIMBIX U3MEPEHUM B 3TOM Cily4yae He TpeOyeTcs.

® [IOHUMATh POJIb HKCIIEPUMEHTA B MTOJIyYEHUH HAy4YHOH MH(OpMaIuu;

® [POBOAMTH NIPsAMbIE H3MEPEHUs (PU3MUECKUX BEIUYMH: BpPEMsl, PACCTOSHUE, Macca
Tesna, o0beM, cujia, TEeMIlepaTypa, aTMOC(epHOe aBJIE€HUE, BIAXKHOCTh BO3yXa, HAIpsDKEHHE,
CHWJIa TOKA; IIPU ATOM BBIOMpATh ONTUMAJIBHBINA CIIOCOO M3MEPEHMS U UCIOIb30BaTh MpOCTEUIINE
METO/Ibl OLICHKU IIOTPEIIHOCTEN U3MEPEHUM.

® TMPOBOAMTH HCCIIEAOBAHUE 3aBUCHUMOCTEH (PU3MUYECKMX BEIMYHMH C HCIOJIH30BAHHUEM
OPSAMBIX W3MEPEHUIl: NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (DMKCHPOBATh pe3yJbTaThl
MOJTYYCHHOU 3aBUCHUMOCTH (PM3MYECKHX BEJIWYHMH B BHJE TaOIHIl U TpadUKOB, JIEIaTh BHIBOIBI
10 pe3yJbTaTaM UCCIIEI0BaHNUS;

® [POBOAMTH KOCBEHHBbIE HW3MEPEHUs (PU3MUECKUX BEJIWYMH: TPU BbINOJIHEHUH
U3MEpPEHUIl coOupaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys HpPEJIOKEHHOW HHCTPYKLUHU,
BBIUNCIIATh 3HAYCHHUE BEJIMYMHBI U aHAJIM3UPOBATh MOJIYUCHHBIE PE3YJIbTAThl C YUETOM 3alaHHOMN
TOYHOCTH U3MEPEHU;

® AHAIU3MPOBATH CUTYallMU IPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, y3HABaTh B HUX
OpPOSIBIIEHUE M3YYEHHBIX (U3UYECKUX SBJICHMH WM 3aKOHOMEPHOCTEH M IPHUMEHATh
MMEIOLINECs 3HAaHUS 7151 UX OOBSCHEHMS;

® [IOHMMAaTh NPUHIMIIBI JCWCTBUS MAallUH, NPUOOPOB M TEXHUYECKUX YCTPOICTB,
yCIIOBHS UX 0€30M1acHOT0 MCII0JIb30BAaHMs B TIOBCETHEBHOM JKU3HU;

® JCMOJb30BaTh MPHU BHIIOJHEHUH YYE€OHBIX 3a7jauy HAyYHO-TIONYJSPHYIO JUTEPATypy O
(bu3NYEeCKUX SIBICHUSAX, CIIPAaBOYHBIE MaTepUabl, pecypchbl IHTepHET.

BBINYCKHUK MOJYYHUT BO3MOKHOCTbD HAYYUThCH:

® O0CO3HaBaTh LIEHHOCTb HAYYHBIX MHCCJIEIOBAaHUM, poJiib (QU3UKU B paCHIMPEHUU
IpeJICTaBICHU 00 OKpYXKaIOIIeM MUPE U €€ BKJIaJ B YJIYYIlIEHUE KaueCTBA KU3HU;

® 1CIIOJIB30BaTh MPHUEMBI OCTPOEHUS (PU3NUECKUX MOJIENe, MoucKa U (OPMYIUPOBKH
JTIOKa3aTeNIbCTB BBIJABUHYTHIX THIOTE3 U TEOPETUYECKUX BBIBOJIOB HAa OCHOBE ASMIIMPHUYECKHU
YCTaHOBJIEHHBIX (DAKTOB;

® CpaBHMBATh TOYHOCTh W3MEpeHHs] (U3MUECKUX BEIUYMH TI0 BEIMYUHE UX
OTHOCHUTEJIbHOM MOTPENIHOCTH MPU IPOBEACHUH MPSIMBIX U3MEPEHUI;

® CaMOCTOSITEJIbHO MPOBOJUTH KOCBEHHBIE H3MEpPEHHs] M HCCIEIOBAaHUS (PU3UUYECKUX
BEJIMYMH C MCIIOJIb30BAHUEM PA3NIUYHBIX CIIOCOO0OB M3MepeHUs (PU3HUECKUX BEIMYUH, BEIOUPATh
CpeICcTBa M3MEPEHHsI C y4eTOM HEOOXOIUMON TOYHOCTH H3MEPEHHI, 0OOCHOBBIBATH BHIOOP
crioco0a M3MepeHHsl, aJeKBaTHOTO MOCTABJICHHOM 3a/aue, MPOBOJUTH OLIEHKY JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3y/IbTaTOB;

e BOCHpUHUMATh HH(MOpPMANNIO (U3HUECKOTO COACpPKAHHUS B HAYYHO-TIOMYIISIPHOMN



JUTEpaType W CPEACTBaX MAacCOBOM HMH(POpPMALMHU, KPUTUYECKH OICHUBATH IOJyYCHHYIO
nH(popMaInio, aHATM3UPYs €€ COJIeP )KaHKe U TaHHbIe 00 NCTOYHHUKE H(OpMAIUH;
® (CO31aBaThb CO6CTB€HHBIC IMUCbMCHHBIC U YCTHBIC COOGH_IGHI/IH 0 (bPISI/I‘-ICCKI/IX SABJICHUAX
HA OCHOBE HECKOJBKMX MCTOYHUKOB MH(OPMAINH, COITPOBOXKIATH BHICTYIJICHUE MTPE3CHTALIUEH,
YUYUTBIBAA OCO6€HHOCTI/I ayaAuTOpUn CBCPCTHUKOB.
MexaHn4yeckue siBJICHHUS

BbINyCKHHUK HAYYUTCS:

® pacro3HaBaTh MEXaHUYECKUE SIBJICHUS U OOBACHATh HAa OCHOBE MMEIOLIMXCS 3HAHUM
OCHOBHBIE CBOMCTBA WJIN YCIIOBHUS MPOTCKAHUS 3THUX SIBICHUI: pABHOMEPHOE U HEPABHOMEPHOE
JBUKECHHE, PABHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEWHOE JBUKCHUE, OTHOCUTEIBHOCTH
MEXaHUYECKOro JBMKEHHs, CBOOOHOE MaJleHUEe TeJl, PABHOMEPHOE JIBUXKEHUE 110 OKPYKHOCTH,
WHEpLUs, B3aUMOJEHCTBUE TEJl, PEAKTUBHOE JBHKEHUE, IIepeada JaBICHUs TBEPABbIMU TEIAMU,
KHUJIKOCTSIMM U Ta3aMH, aTMOC(EepHOEe JaBliIeHHE, IUIaBaHUE TeJl, PaBHOBECUE TBEPABIX Tell,
UMEIOIMX 3aKpPEIUIEHHYI0 OCh BpalleHMs, KOJeOaTeNbHOE IBI)KEHHE, PE30HAHC, BOJIHOBOE
JBIDKEHUE (3BYK);

® ONUCBHIBATh H3Y4YEHHBbIE CBOMCTBA TE€I M MEXAHUYECKUE SBICHMS, MWCIOIb3Ys
¢u3nyecKkue BEITUUUHBL: MIyTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHHE, MIEPUO/1 00paleHus], Macca
TeJsa, IJIOTHOCTh BEIECTBa, CHJla (CHUJa TSAXKECTH, CUJla YNPYTroCTH, CUiIa TPEHUs), JaBlieHHE,
UMIYJIbC TeJla, KUHETUYECKas HHEprusi, NOTEHUUalbHAs DSHEPIUs, MexaHuueckas padora,
MexaHudeckass MoinHocTh, KIIJ[ mpu coBepmieHuMH paboThl C HCHOJIb30BAHUEM IPOCTOrO
MeXaHM3Ma, CHJla TPEHUsI, aMIUINTY/1a, IEPUOJ] U YacToTa KojaeOaHuM, JUIMHA BOJIHBI U CKOPOCTb
€e paclpoCTpaHEHMs; IpU ONUCAHUU MPABWIBHO TPAKTOBaTh (PU3UYECKUH  CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, WX OO0O3HAU€HUs M E€IUHUIBI W3MEPEHMs, HaXOAUTh (HOPMYIIbI,
CBSI3bIBAIOIME JTAHHYIO (DU3UYECKYIO BEIUYMHY C IPYTMMHU BEIMYMHAMH, BBHIUUCIATH 3HAUEHUE
(U3UYECKON BEIIMYUHBL;

® AHAJIN3UPOBATh CBOMCTBA TE€J, MEXAHWYECKUE SIBICHHUA M IIPOLIECCHI, HCIOJb3YS
¢u3nueckrue 3aKOHbI: 3aKOH COXPAHEHUS HEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPHHLIUII
CYMEPIIO3UINH CHII (HaXOXKIeHue paBHoaAecTByomIel cuibl), I, I1 u Il 3akonst HetoToHa, 3aK0H
COXpaHEHHs MMITyJIbca, 3aKoH ['yka, 3akoH Ilackais, 3akoH ApxuMmena; Npu 3TOM pas3jinyarhb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BhIPAKEHUE;

® pasnuuaThb OCHOBHBIE MPU3HAKM H3YYEHHBIX (PU3MUECKUX MoJeNel: MaTepHuaabHas
TOYKa, MHEPLMAJIbHAS CUCTEMA OTCYETA;

e pemaTh 3a7auu, UCHOJIb3Yys PU3NYECKUE 3aKOHBI (3aKOH COXPaHEHUs SHEPTuH, 3aKOH
BCEMHUPHOI'O TATOTeHUs, NpuHUMN cyneprnosunuu cwi, [, II m III 3akonsl HeroToHa, 3akoH
COXpaHeHMsI HMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (Hopmynsl,
CBS3BIBAIOIIME (PU3NYECKUE BEIUYMHBI (IIyTh, CKOPOCTb, YCKOPEHHME, Macca Tesa, IIOTHOCTh
BEILECTBA, CHJIA, JABJICHUE, UMIIYJIbC TeJla, KUHETUYECKas DHEPrus, MOTCHIUAIbHAs JHEPIUs,
MexaHuuyeckass pabora, mexaHuyeckass mourHocTs, KIIJl mpocroro mexaHusma, cuila TPEHUS
CKOJIbXKEHUs, KO3 PULIMEHT TpeHus1, aMILTUTY/1a, IEpUOJ U YacToTa KoJeOaHuil, UIMHA BOJIHBI U
CKOPOCTh €€ pAacIpOCTPaHEHHs): Ha OCHOBE aHalM3a YCIOBHS 3aJadyl 3alUChIBaTh KPaTKOe
yCIIOBHE, BBIIEIATH (U3UYECKHUE BEIMYUHBI, 3aKOHBI U (OPMYIbI, HEOOXOIUMBIE Ui €€
pelIeHus, TPOBOJUTh PAacUeThl U OLEHUBATh PEAIbHOCTH MOJYYEHHOTO 3HAYeHUs (pU3nuecKon
BEIIMYUHBI.

BBINYCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

® UCNONBL306AMb 3HAHUA O MEXAHUYECKUX SBNEeHUAX 6 MNOBCEOHEHOU JHCUZHU OJis
obecneyenuss 6e3onacHocmu npu oopaweHuu ¢ nPUOOPamu U MeXHUYeCKUMU YCmpoucmeamu,
OISl COXpAHeHUsi 300P06bsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOEeHUsl 8 OKpYicaroujel
cpede;  npueoOUMb NpUMepbl  NPAKMUYECKO20  UCNOAb306AHUSL  (PUBUYECKUX 3HAHUL O
MEXAHUYECKUX ABNEeHUAX U QUUYeCKUX 3AKOHAX;, NpUMepbl UCHONb308AHUSL 60300HOGNAEMbIX
UCMOYHUKOS — DHepauu,  IKOA0SUHECKUX  NOCNeOCMBULl  UCCAe008aAHUSI  KOCMUYECKO20
NPOCMPAHCMS;



® paziuuamv Spanuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6CeoOuUl
xapakmep @OYHOAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUS. MEXAHUYeCKOU JHepeuu, 3aKOH
COXpAaHeHUss UMNYIbCd, 3AKOH 6CEMUPHO20 MALOMEHUs) U O2PAHUYEHHOCHb UCNONb308AHUSA
yacmHwIX 3aKkoH08 (3akon I yka, Apxumeoa u op.),

® HAX0O0UMb A0EKEAMHYI0O NPEONONCEHHOU 3a0aye @U3UYECKYI0 MOOelb, paspeulams
npobnemy KAk HA OCHO8e UMEIOWUXCS 3HAHUUL NO  MeXaHuke ¢  UCHONb308aAHUeM
MAmMemMamuyecKoeo annapama, max u npyu NOMOwiU Memooo8 OYeHK.

TenoBble ABIEHUSA

BbINyCKHUK HAY4YUTCS:

® pacro3HaBaTh TEIUIOBBIC SIBICHUA M OOBICHATh Ha 0aze HMMEIOUIMXCS 3HaHUM
OCHOBHBIC CBOWMCTBA WJIM YCJIOBHUS MPOTEKAHHS 3TUX SBICHUHN: MudQy3us, u3MeHeHne odbeMa
TeJ IpU HarpeBaHUM (OXJIAXAEHUM), OONblIas CKUMAEMOCTb Ia30B, Majas CKHUMAEMOCThb
JKUJKOCTEH W TBEPABIX TeEJ; TEIJIOBOE PAaBHOBECHE, UCIAPEHUE, KOHACHCALMS, IUIABJICHHE,
KpUCTANIN3alMsl, KUIEHHE, BIAXKHOCTh BO3[yXa, pa3jMyHble CHOCOOBI TeIonepesadn
(TEenIonpoBOHOCTh, KOHBEKIUS, U3JIyYE€HUE), arperaTHble COCTOSIHUS BELIECTBA, MOTJIOLICHUE
SHEPIUM IPU MCIAPEHUU KUAKOCTH U BBIACICHUE €€ IPU KOHACHCALMM Iapa, 3aBUCUMOCTb
TEMIIEpaTyphl KAIIEHUS OT JaBJICHUS;

® OIUCHIBATh M3YYEHHbIC CBOWCTBA TEJI M TEIJIOBBIEC SIBICHUS, UCIONB3YS (pusnueckue
BEJIMYMHBI: KOJIMYECTBO TEILIOTHI, BHYTPEHHSAS DHEPIUs, TEMIIEPATYpPa, yACIbHAs TEIJIOEMKOCTh
BEIIECTBA, YJACIbHAs TEIUIOTA IUIABJICHHS, YyJENbHAas TEIIoTa MapooOpa3oBaHUs, yelbHas
TEIUIOTa CrOpaHUs TOIUIMBA, KO3(QQUIMEHT MOJE3HOrO NEHCTBUS TEIUIOBOIO JBUTATENs; IpU
ONHCAaHWM TPABWIBHO TPAKTOBATh (PUIUYECKUN CMBICI HCIOIB3YEMBIX BEIHYUH, WX
0003HaueHMsI U €AMHUIBI U3MEPEHUS], HAXOAUTh (POPMYJIbl, CBSI3bIBAOLINE TAHHYIO (PU3NUYECKYIO
BEJIMYHMHY C APYTUMH BETMUYMHAMH, BEIYUCISTh 3HAUCHHE (PU3NIECKON BEITUUNHBL;

® aHAJINM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIEC SIBJIECHUS U IIPOLECCHI, UCIIOIb3Ysl OCHOBHBIE
MIOJIOXKEHUSI aTOMHO-MOJIEKYJIIDHOIO Y4Y€HUs O CTPOCHHMM BEIIECTBA U 3aKOH COXpaHEHUs
DHEPIHUY;

® pasnauyaThb OCHOBHBIE NMPU3HAKU M3YUYEHHBIX (PU3MUECKUX MOJIeNel CTPOEHHUs Ta3oB,
JKUJKOCTEN U TBEPABIX TEIl;

® [PUBOJUTH NPUMEPHl MPAKTUYECKOTO MCHOIb30BaHUS (U3MUECKUX 3HAHUU O
TEIJIOBBIX SIBJICHUSX;

® pemarh 3a1a4yd, UCIOJb3YsA 3aKOH COXPAHEHUs DHEPrUU B TEIUIOBBIX IpoLEccax U
dbopMynbl, CBsA3bIBalOIIME (PU3MUECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHL, TEMIEparypa,
yAEIbHAs TEIUIOEMKOCTh BEIIECTBA, YJe€IbHAs TEIUIOTa IUIABJIICHMS, YIElbHAs TEIIOTa
napooOpa3oBaHus, y/AeiabHas TEMJOTa CTOPAaHUS TOIIMBA, KOA()(UIMEHT MOJE3HOro AeHCTBUS
TEIUIOBOTO JIBUTaTessl): Ha OCHOBE aHaliM3a YCJIOBMS 3ajJjaud 3alMChiBaTh KpaTKoe YCIIOBHE,
BBIIETATh (PU3MUYECKHUE BEJIUYMHBI, 3aKOHBI M (QOpPMYJbl, HEOOXOIMMBIE IJIsl €€ pEelIeHUS,
IPOBOJUTH PacyeThl U OLIEHUBATh PEAIbHOCTH MOJyYCHHOTO 3HauUeHHsI (PU3MUecKor BEJIMYHMHBI.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYUThCS:

® UCNONBL306AMb 3HAHUSL O MENNI0BbIX SGICHUAX 6 NOBCEOHEeBHOU JHCU3HU  OJlsl
obecneuenusi b6e3onacHocmu npu 0OpaweHuu ¢ nPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU,
OISl COXpAHeHUsi 300P06bsi U COONOOEHUS HOPM IKOJIOSUYECKO20 NOBEOEeHUsl 8 OKpYicaroujel
cpede; npugoOUMb NpUMeEpPbl IKONOSUHECKUX NOCIe0CMEUll pabomsl 0gucameinei 6HYMpeHHe20
c2opamusl, Meniosvix U 2UOPOINEKMPOCAHYULL

® paziuuamv 2panuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6CeoOuull
xapakmep QyHOamMeHmanbHulX Qu3uUYecKux 3aKOHO8 (3aKOH COXPAHEHUSl dHEpeUU 8 MeNnn08blX
npoyeccax) u 02PAHUYeHHOCMb UCNOIb308AHUS YACTHBIX 3AKOHO8;

® HAXO00UMb AOEKBAMHYIO NPEONIONCEHHOU 3a0aue Qu3UYecKyr0 MOO0elb, pa3peuams
npobnemy Kak HA OCHO8E UMEIOWUXCA 3HAHULL O MEeNI08bIX SGIEHUAX C UCNONIb308AHUEM
MAmemMamuyecKoeo annapama, max u npyu NOMOWwiU Memooo8 OYeHKI.



DJleKTpUYeCKNe H MATHUTHbIE SIBJICHUS
BbINyCKHUK HAYYUTCSH:

® paCrO3HaBaTh AJIEKTPOMATHUTHBIE SIBIICHHUS M OOBSCHATH HAa OCHOBE HMEIOIIUXCS
3HAHUI OCHOBHBIE CBOMCTBA WJIM YCJIOBUSA IPOTEKAHUS ASTUX SBJICHHI: 3JEKTpU3aLMs Tell,
B3aMMOJICMCTBUE 3apsAJ0B, AIEKTPUYECKUH TOK M €ro JEHCTBUS (TEIUIOBOE, XUMHYECKOE,
MarHuTHOE), B3aUMOJICIICTBHE MAarHUTOB, JIEKTPOMAarHuTHAas MHAYKLHUA, AEHCTBUE MarHUTHOTO
[oJii Ha IPOBOAHMK C TOKOM M Ha JBIXKYIIYIOCS 3apsOKEHHYIO 4YacTHIly, JeHCTBUE
3JIEKTPUYECKOTO TO0JI Ha 3apsKEHHYIO YacTHUIy, 3J€KTPOMArHUTHBIE BOJIHBI, IPSIMOJIMHEWHOE
pacnpoCcTpaHEHHUE CBETA, OTPAXKEHUE U IPEJIOMIICHUE CBETA, AUCIIEPCHS CBETA.

® COCTaBJIATh CXEMbl 3JEKTPUUYECKUX LENEl C IMOCIEI0BAaTEIbHBIM M MNapajlieIbHbIM
COETMHEHUEM DJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYCHUSI SJIEMEHTOB AJIEKTPUUYECKUX LieTei
(MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTAT, JJAMIIOUKA, aMIIEPMETP, BOIBTMETP).

® JUCIOJb30BaTh ONTHYECKHUE CXEMBI JIJISl TOCTPOCHUS M300paKeHU B IUIOCKOM 3epKajie
¥ coOMparoIen JuH3e.

® ONUCHIBATh M3YUYCHHBIE CBOMCTBA TEJI U 3JIEKTPOMArHUTHBIE SIBICHHUS, HCIOJIb3Ys
¢u3nyecKkue BEIMYMHBL: JJIEKTPUYECKUI 3apsii, cuila TOKa, BJIEKTPUUYECKOE HampsKeHUeE,
AIIEKTPUYECKOE COMPOTUBIICHUE, YIEIbHOE COMPOTHBIICHHUE BEIIECTBA, paboTa 3IEKTPUIECKOTO
1OJI, MOIIHOCTh TOKa, (POKYCHOE pacCTOsIHUE M ONTHYECKas CHJla JIMH3bl, CKOPOCTh
3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETA; IPU ONMCAHUU BEPHO TPAKTOBATh
¢u3nyeCKUil CMBICI HCIOJIb3YEMBIX BEJIUYMH, MX OOO3HAYEHUS U €AMHULBI U3MEPEHMUS;
HAXOJHUTh (POPMYIIBI, CBS3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIUYUHAMH.

® aHAJIM3UPOBATh CBOMCTBA TeEJl, 3JIEKTPOMArHUTHBIE SIBJICHHS U IMPOLIECCHI, UCIONb3YsI
(u3nyecKue 3aKOHBI: 3aKOH COXPaHEHUs IEKTPUUECKOro 3apsaa, 3akoH OMma /115 yyacTka Leny,
3akoH Jlxoyns-JIeHna, 3aKOH NPSIMOJIMHEWHOIO PaclpOCTPAHEHUsI CBETA, 3aKOH OTPaKEHUS
CBETa, 3aKOH TPEIOMJICHHS CBETA; MPU STOM pa3inyaTh CIOBECHYIO (hOPMYITUPOBKY 3aKOHA U
€ro MaTeMaTH4eCKOEe BbIpaKEHUE.

® TMPUBOJIUTH TPHUMEPHl MPAKTUYECKOTO MCIONB30BaHUS (U3NYECKUX 3HAHUUH O
AJIEKTPOMAarHUTHBIX SIBJICHUSIX

® peraTh 3a/1a4M, UCTIONb3Ys (PU3NUECKUEe 3aKOHBI (3akoH OMa 11 yJacTKa [EeMnH, 3aKOH
Jlxoynsa-JIeHna, 3aKOH NPSMOJMHENHOTO pacHpOCTPAHEHUS CBETa, 3aKOH OTPaKCHHs CBETA,
3aKOH MPETOMJICHHsI CBeTa) W (HOPMYJIbI, CBS3bIBAIOIINE (DU3UUYECKUE BEIMYMHBI (CHJIa TOKa,
IIEKTPUYECKOE HANPSDKEHUE, DJJIEKTPUYECKOE COIPOTUBIIEHHUE, YIEIbHOE CONPOTHUBIICHUE
BElIECTBa, paboTa MEKTPUUYECKOTO MOJIs, MOIIHOCTh TOKA, (JOKYCHOE PACCTOSIHUE U ONTHYECKast
CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHWTHBIX BOJH, JUIMHA BOJIHBI M 4YacTOTa CBeTa, (HOpMYJIbl
pacuera 3JIEKTPUYECKOr0 COMPOTUBIIEHUS MPUIIOCIEA0BATEIbHOMUIIAPAIIETIbHOMCOEIMHEHUN
IPOBOJIHUKOB): Ha OCHOBE aHajJM3a YCJIOBHA 33Ja4yM 3alMChIBATh KPAaTKOE YCJIOBHUE, BBIJICISATH
¢buznyeckue BEIWYUHBI, 3aKOHBI M (HOPMYJIbI, HEOOXOIUMBIE Ji1 €€ pEeIlIeHUs, IPOBOAUTH
pacyeThl U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOTO 3Ha4eHUs (PU3MUECKON BETMYMHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTD HAYUHUThCSH:

® UCNONL306AMb 3HAHUS 00 JIIEKMPOMACHUMHBIX SGIEHUAX 8 NOBCEOHEBHOU HCUZHU OISl
obecneuenusi b6ezonachocmu npu 06pawjeHul ¢ npubOPaAMU U MEXHUYECKUMU YCMPOUCmeamu,
0151 COXpaHeHUst 300P08bsi U COONIOOCHUS HOPM IKOIOSUUECKO20 NOBCOCHUS. 6 OKpYjicaroujel
cpeoe; npusoouUms npuUMepbl GIUSHUSL INEKMPOMASHUMHBIX UZTYYEHULL HA HCUBbLE OPSAHUZMBL,

® paziuuamv 2paHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 8Ceobuyull
xapaxkmep @OYHOAMEHMATbHbIX 3AKOHO8 (3AKOH COXPAHEHUS 2NeKMpUieckoeo 3apsoa) u
O2PAHUYEHHOCMb UCNONIb308AHUSL YACTHbIX 3aKOH08 (3akon Oma Onsl yuacmka yenu, 3aKOH
Iicoyns-Jlenya u op.);

® UCNONL306AMb NPUEMbL NOCMPOCHUS PUUUECKUX MOOeLel, NOUCKA U (HOPMYIUPOBKU
00KA3aMenbCme BblOGUHYMBIX 2UNOMe3 U MeoPemudeckux 8bl80008 HA OCHO8E IMAUPUYECKU
YCMAHOBIEHHbIX PaKmos;



® HAXO00UMb AOEKBAMHYIO NPEONIONCEHHOU 3a0aye QuU3UYecKyl0 MOoOelb, pa3peuams
npoobnemy Kax Ha OCHOBe UMEWUXCS 3HAHUL 00 91eKMPOMACHUMHBIX —SABIEHUAX C
UCNONb308AHUEM MAMEMAMULECKO20 annapama, max u npu NOMowu Memooo8 OYeHKU.
KpaHTOBBIE IBJIEHHUA

BbINyCKHHUK HAYYUTCS:

® pacro3HaBaThb KBAHTOBBIC SIBIECHUS U OOBACHATh HAa OCHOBE MMEIOUIMXCS 3HAHUM
OCHOBHBIE CBOWCTBA MJIM YCIIOBHS IIPOTEKAaHUs JTUX SIBICHHUN: €CTECTBEHHAs U MCKYCCTBEHHAas
pPaIuOaKTUBHOCTh, O-, - W Y-U3Iy4YECHHUs, BOSHUKHOBEHHE JIMHEHUYATOrO CIIEKTpa W3Iy4YCHUs
aToMa;

® ONUCHIBATh HM3y4YCHHbIC KBAHTOBBIC SIBICHHS, HCHOJIB3yd (PU3HUECKUE BEIUYMHBI:
MaccoBO€ YHCIO, 3apsAJ0BOE YHUCIO, MEPUOJ MOTypacnaaa, SHeprusi (OTOHOB; MPU OMUCAHUU
IPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, MX OO0O3HA4YeHUs Hu
€IMHUIBI U3MEPEHUS; HaXOAUTh (HOPMYJIbI, CBSI3BIBAIOILINE JAHHYIO (PH3UYECKYIO BEITMUMHY C
JPYTUMH BEJITMYMHAMM, BBIYUCIATH 3HAUCHUE (PU3NUYECKOIN BEJTMUNHBL;

® aHAIM3UPOBATh KBAHTOBBIC SBJICHUS, UCHOJB3Yd (U3NUYECKHE 3aKOHBI M MOCTYJATHI:
3aKOH COXPAaHEHHs SHEPIHM, 3aKOH COXPAHEHHS JIEKTPUUYECKOro 3apsja, 3aKOH COXpPaHEHUs
MacCOBOI'0 YHCJIA, 3aKOHOMEPHOCTH H3JIY4Y€HMs M IIOIVIOLICHHsS CBETa aTOMOM, IIPH 3TOM
pa3auyaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAYKEHUE;

® pa3IMyaThb OCHOBHBIC NPU3HAKM ILIAHETAPHOM MOJEIM aToOMa, HYKJIOHHOW MOJAEIU
aTOMHOTO S/1pa;

® [PUBOJUTH IPUMEPHI MPOSIBICHUS B HIPUPOJIE U TPAKTUYECKOTO HCIOIb30BAHUS
PaAMOAaKTUBHOCTH, SAJIEPHBIX U TEPMOSJAEPHBIX PEAKIINI, CIEKTPAIIbHOTO aHAIN3A.

BbInyCKHHK IOJIYYHT BO3MOKHOCTh HAYYHUThCH:

® UCNONBL306AMb NONYYEHHbIE 3HAHUA 6 MNOBCEOHEGHOU JICUSHU Npu obpawjenuu ¢
npubopamu U MexHudecCKUMU YCmpoucmeamu (Cuemyux UOHUUPYIOWUX 4acmuy, 003umemp),
0/l COXpaHeHusi 300p06bs U COONIOOEHUS HOPM IKOJIO2UYECKO20 NOBEOEHUsl 8 OKpYIcaroujel
cpeoe;

® COOMHOCUMb IHEPIUIO CEA3U AMOMHBIX A0€EP C 0ePeKmoM MACChL;

® NPUBOOUMb NPUMEPLI GAUAHUAL PAOUOAKMUBHBIX USTYUEHU HA JICUBLIE OP2AHUZMbL,
NOHUMAMb NPUHYUN OEUCMBU 003UMEMPA U PA3IUYAMDb YCII08US €20 UCNOb308AHUS,

® NOHUMamMb IKoAO2UYECKUe Npobaembvl, GO3HUKAIOWUE NPU UCNONb308AHUU AMOMHBIX
NEKMPOCMAHYUL, U NYyMU peuwlenus dMmux npobrem, nepcneKmugvl UCHOIb30BAHUS
YAPABAAEMO20 MEPMOA0EPHO20 CUHMESA.

DJIEeMEHTBI ACTPOHOMMH

BbInyCKHUK HAYYUTCS:

e yKa3bIBaTh Ha3BaHUs MiaHeT COJIHEYHON CHCTEMBbI; pa3iuyaTbh OCHOBHBIE MPU3HAKH
CYTOYHOTO BpalleHHs 3Be3AHOoro Heba, nBukeHus Jlynol, CoJHIA W IUIAHET OTHOCHTEIBHO
3BE3I;

® [OHUMATh pa3IUUYUs MEXIY TeJIMOLEHTPUYECKOH U TeOLEHTPUYECKON cucTteMamu
MUDA;

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® yKazvlieamv o0Owue CceOUCMEA U OMIAUYUS NIAHEem 3eMHOU 2pYnnvl U NIaHem-
eueanmos; manvix men ConneyHou cucmemvl U OONLWUX NIAHEM,; NONb308AMbCA KAPMOU
36€30H020 Heba Npu HabIIOOEHUSAX 36€30H020 Hebd,

® paziuuamv OCHOGHbIE XAPAKMEPUCMUKU 36e30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee MeMNepamypoll,

® paznuuams eunomesvi 0 npoucxoxcoenuu CorHeuHol cucmemul.



COJEPKAHUE

10 xnacc

BBenenune.®@usuka n pusnyeckue MeTOAbl U3YyUYeHHS MPUPOIAbI

®uznka — Hayka o npupoje. Pusnueckue tena u sBieHus. Habmronenue u onmcanue
buznveckux sBiIeHUN. DU3MYECKUN SKCIEepUMEHT. MopaenupoBaHuE SBICHUH M OOBEKTOB
npupoabl. Puznyeckue BEIWYMHBI M UX HU3MepeHue. TOYHOCTh M MOrPEUIHOCTh H3MEPEHMH.
MexnyHnapoanas cuctema equHul. PU3nuecKue 3aKOHbI U 3aKOHOMEpHOCTH. DU3MKa U TEXHUKA.
Hayunsrit Meton moznanus. Pons ¢gusuku B popMHUpOBaHUH €CTECTBEHHOHAYYHON IPAMOTHOCTH.

Mexannyeckue siBJICHUSA

Mexannueckoe JABMKGHHE. MarepuaibHas TOYKa KakK MOJelb (PU3UYecKoro Tena.
OTHOCUTENBHOCTh MEXaHUYECKOro JBHkKeHHs. CucremMa otcyera. Du3MUECKHUE BEIUYUHBI,
HEOOXOUMBIC NJIsi ONMUCAHMS JBM)KCHUS W B3aMMOCBSI3b MEXIYy HUMHU (IIyTh, MEpEMEICHUE,
CKOpPOCTb, YCKOPEHHUE, BpeMsi JBIKeHUs). PaBHOMepHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE
IBUKeHHE. PaBHOMepHOEe [BM)KEHME 1O OKpykHOCTH. llepBwlii 3akoH HproTOHa w
unepuusi.Macca tena. [notHocts BemecTBa. Cuna. Enununbl cuiibl. Bropoit 3akon HeroToHa.
Tpernii 3akoH HproroHa. CBoOomnoe manenune Ten. Cuia TsDKECTH. 3aKOH BCEMHUPHOTO
tarotenusi. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocth. CBA3b MEXAy CHIION
TSDKECTH U Maccod Tena. Junamomerp. PaBHopmeiicTByromasi cuna. Cuna tpenus. Tpenue
cKoibxkeHus. Tpenue nokos. TpeHue B IpUpPOE U TEXHUKE.

Hmmynbe. 3akoH coXpaHEeHUsl UMITylIbca. PeakTnBHOE nBMKeHHEe. Mexanudeckasi padoTa.
MouHocts. OHeprus. IloteHnuanbHas u KuHeTHdeckas sHeprus. lIpeBpamnienue onHoro Buuaa
MEXaHUUYECKOM 3HEPTUU B APYroil. 3aKoH cOXpaHEHUs IOJHOW MEXaHUUYECKOM SHEPIuu.

VYcnoBusi paBHOBECHS TBEPAOIO Tela, HMEIOIIET0 3aKPEIJIEHHYI0 OCh JIBH)KECHMS.
MOMEHT CUJIBI.

OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOIl TeOpHHU

Crpoenue BemiecTBa. ATOMBI U MOJEKYJbl. TemioBoe ABMKEHHE aTOMOB M MOJIEKYIL.
B3aumoneiictBue  (NIpUTSDKEHHWE W OTTAJIKMBAHUE) MOJEKyJl. TerioBoe paBHOBECHE.
Temneparypa. CBs3b TeMmieparypbl CO CKOPOCTBIO XAaOTHYECKOI'O JBM)KEHHS YaCTHULL.
Buytpennss sHeprusi. PaboTa u Termonepenaya Kak crnocoObl H3MEHEHHs] BHYTPEHHEN SHEpruu
tena. KommyecTBO TemnoTel. 3aKOH COXpaHEHMs M MPEBpAICHMs] 3HEPIMM B TEIUIOBBIX
npoueccax. Mcnapenne n konaeHcanus. [lormomenue sHepruy Nnpu UCHApeHUU XUIKOCTH U
BbIIEJICHHE €€ Npu KOoHJeHcauuu mnapa. Kumenue. 3aBUCHMOCTb TEMIIEpaTypbl KHUIEHHS OT
JaBJieHUs. BrnaxxHOCTB Bo3myxa.

OcHoBbBI TEPMOAUNHAMHUKHU

Pabota rasa mpu pacumpeHuu. IIpeoOpazoBaHHMs SHEprMM B TEIJIOBBIX MalIMHAX
(mapoBasi TypOvHa, ABUTaTENb BHYTPEHHETO CrOpaHusi, peakTUBHBIN ABurarens). KIIJ] TernoBoit
MallIUHBI.

OCHOBBI 3/1€eKTPOANHAMHUKH

DJeKkTpudecKoe mojie Kak ocoOblii Bua MaTepuu. HanpsKeHHOCTh 3JIEKTPUYECKOTO
noJis. [lelicTBue 27EKTPUUECKOro MOJIs Ha eKTprueckue 3apsaasl. Konaencatop. Oneprus
ANEKTPUYECKOTO TOJIsI KOHJEHCATOpa.

OJIeKTpUYECKU TOK. VICTOYHHMKM SJIEKTPUYECKOrO0 TOKA. JJEKTpUYEcKas LENnb U €€
cocTraBHble 4yacTU. HampasiieHre U JENCTBUS 3IIEKTPUYECKOro ToKa. Hocurenu sinekTpuyeckux
3aps0B B MeTayuax. Cuiia Toka. DIIEKTPUUYECKOe HapsKeHHE. DJIEKTPUIECKOe COMPOTUBICHHE
IIPOBOAHUKOB. EAMHUIIBI CONMPOTUBIEHN.3aBUCUMOCTD CHJIBI TOKA OT HamnpspkeHus. 3akoH Oma



JUIsL y4acTKa LeNnu. YJIenbHoe conpotusieHue. Peocrarsl. IlocimenoBarenbHoe coequHEHUE
npoBOJHUKOB. [lapamienbHoe coeauHEHHE NPOBOAHMKOB.PaboTa 31eKTpUYEcKOro mojis Io
MIEPEMELICHUIO JJIEKTPUYECKUX 3apsAoB. MOIIHOCTE 3iIeKTpuueckoro Toka. Harpesanue
IIPOBOJHMKOB JIEKTPUYECKUM TOKOM. 3akoH Jxoyid - JIeHna. DinekTpudeckue HarpeBaTeabHbIe
U ocBeTHTENbHBIE TprOOpsl. KopoTkoe 3ambikanue. Tok B pa3auuHBIX cpenax.

Pe3eps (2 yaca)
11 knacc.
OCHOBBI JIEKTPOAMHAMMKH (MIPOI0JIKEHHUE).
MarbauTHoe 1moJje

B3aumoneiictBue TokoB. MaruutHoe noje toka. MarautHas uHaykuus. Cuna Amrmepa.
Cuna Jlopenua.

DJIEeKTPOMATrHUTHASI MHAYKIHSA

SIBieHME 3IEKTPOMArHUTHOM MHIYKIMU. MarHUTHBINA NOTOK. 3aKOH AJIEKTPOMarHuTHOM
unaykuuu. [Ipasuno Jlenna. Camonnnykuusa. MHAYKTHBHOCT. B3aMMOCBA3b 2IEKTPUYECKOTO U
MarHMTHOIO NOJI€H. DJIEKTPOMAarHUTHOE MOJIE.

DJIeKTPOMArHUTHbIE KOJIe0aHUsI U BOJIHbBI

CBoboaHbIe Kosebanus B KosiebaTrenbHOM KOoHTYpe. [leprnon cBOOOIHBIX dIEKTPUIECKUX
kojieOanuii. IlepeMeHHBIN SJIEKTPUYSCKU TOK. ['e€HEpUpOBAaHHME AJIEKTPHUYECKOW HSHEPTHUH.
Tpanchopmarop. Ilepenada 3meKTpUdecKOrd SHEPTHH. DIEKTPOMArHUTHBIE BOJHBI. CBOHCTBa
3JIEKTPOMAarHUTHBIX BOJIH. [IpuHIunel paguocssizu. TeneBuaeHue.

Onruka
CeeToBELI€ BOJIHBI.

CKopocTh CBETa M METOAbl €€ U3MEPEHUs. 3aKOHbl OTPAXEHUS U IPEJIOMJICHUS CBETA.
BonHoBble cBOMCTBa cBeTa: Jucrnepcus, UHTepdepeHIus cBera, JIUdpakluus CBeTa.
KorepenTtHocts. [Ionepednocts ¢BeTOBBIX BOJH. [lossgpu3anus ceera.

J1eMeHTBI TCOPHHU OTHOCUTECJIBbHOCTH

[TocTynaTel TeOpUH OTHOCHTENBHOCTU. [IpMHIIMI OTHOCHTENHHOCTH OWHINTEIHA.
[TocrosucTtBO  ckopoct  cBera. IIpocTpaHcTBO M BpeMss B CIELUAIbHOM  TEOPUU
OTHOCUTENBLHOCTH. PensiTuBucTCKas nuHamMuka. CBsI3b MacChl C YHEPTUECH.

H3nydeHnus u CieKTpbI

Paznuunble BUABI DIIEKTPOMAarHUTHBIX M3JIYYEHHH W MX IPAKTUYECKOE IPUMEHEHMHE:
CBOWCTBA M TNpPHUMEHEHHE HH(PPAKPACHBIX, YIbTPa(UOJIETOBBIX U PEHTTCHOBCKUX H3Iy4YEHUH.
[IIxana 31€eKTPOMarHUTHBIX U3JIY4ECHUM.

KBanToBas ¢usuka

['unoreza Ilnanka o kBanTtax. ®otodrpdexr. YpaBuenne DiiHmrerHa s Gororddexra.
®oronsl. ['unoreza ne bpoinst o BOMHOBBIX CBOMCTBax yacTul. KopmyckylsspHO-BOJIHOBOM
nyanu3sM. CooTHomieHue HeompeneineHHocTH [eiizenOepra.Ctpoenne aroma.  ONBITHI
Pesepdopna. Kanrossie noctynarsl bopa. Mcnyckanue u norsiomieHue ceeta aromoM. Jlazepsl.

Mopenn cTpoeHUsi aTOMHOTO SiAjpa: MPOTOHHO-HEUTPOHHAS! MOJENIb CTPOEHHUSI aTOMHOTO
anpa. SAnepusie cuibl. JledhekT Macchl U SHEPTHsl CBSI3U HYKJIOHOB B sijipe. SlnepHas sHepreTuka.
Binsaue woHM3MpyOIIEW paaMaldd Ha JKHMBbIE OpraHu3Mbl. Jlo3a wW3iIydeHMs, 3aKOH
PaZMoOaKTUBHOIO pacnaja U €ro CTaTUCTUYECKUH XapakTep. DJIeMEHTapHbIE YaCTULIbI: YACTHIIbI
1 aHTUYacTUIpl. OyHIaMEHTAIbHBIE B3aUMOACHCTBUSA

Ctpoenue BeesieHHoi



Crpoenue conHeynoit cucremsl. Cucrema «3emist — Jlyna». O6mue cBeaenus o ComHie
(BMI B TENECKOI, BPALEHHE, pa3Mepbl, Macca, CBETUMOCTb, TEMIIEpaTypa COJHIIA U COCTOSHUE
BELIECTBA B HEM, XMMHUYECKHUI cocTaB). VIcTOUHMKM 3Hepruu u BHyTpeHHee crpoeHue CouHua.
dusnueckas npupoaa 3se3l. Hama [ManakTuka (cocras, cTpoeHue, BUKEHUE 3Be3] B ['anakTuke
u ee BpauieHue). IIlpoucxoxienue 1 3BOIIOLUS TaJaKTUK U 3BE3/.

IToBTOpEHME.

TemaTHueckoe IJITAHUPOBAHHE ¢ YKA3AHUEM KOJIUYECTBA YaC0B, OTBOAUMbBIX HA OCBOCHHUEC

KaKJI0M TeMbl

10 xknacc
No Paznen KonnuectBo KonTposbHas JlaGopaTopHbie
9acoB pabota paboThI

1. Beenenue. @usnka u pusnyueckue 1
METOJIbI U3YICHHSI IPUPOIBI

2. Mexanuka 25 2 2

3. OcHoBBI MOJIEKYJISIPHO- 10 1 1
KHHETUICCKOU TeOpUHr

4, OCHOBBI TEPMOJIMHAMUKHU 8 1

5. OCHOBBI 2JIEKTPOJIMHAMUKHU 24 1 1

Hroro 68 yacos

11 xknace

Ne Paznen KonnuecTso KoHnTponbHas JlaGopaTopHsble
4acoB pabora paboThI

1. MarnuTHOe nosue 5

2. DNeKTpOMarHuTHasE UHIYKITUS 7 1 1

3. DJeKTpOMarHUTHbIE KoJeOaHUs U 10 0 0
BOJTHBI

4 Ornrtuka 15 1 2

5. KBanroBas ¢usuka 17 2 1

6 Crpoenue Beenennoit 7

7 IToBTOpEeHME 5 1

HUtoro 66 yacos




