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Ilnanupyemblie pe3yabTaThl 0CBOCHUA Y4eOHOI0 MpeaIMeTa

JInuHOoCTHBIE pe3yabTaThl

JINMIHOCTHBRIMU pe3yjibTaTaMU U3YUYCHUA NPECAMCTA «DuU3nKa» IBISIOTCSI CICAYIOINEC YMCHUSA:

1. OCO3HaBaTh EAMHCTBO U IEJOCTHOCTh OKPYKAIOLIEr0 MHUpPa, BO3MOXKHOCTHU €ro
MO03HABAaEMOCTH M OOBACHHUMOCTH Ha OCHOBE JOCTHXXEHUH Hayku. llocTemeHHO BBICTpauBaTh
COOCTBEHHOE LIEIOCTHOE MHUPOBO33PEHUE:

L4 BBIpa6aTBIBaTB CBOU COOCTBEHHBIE OTBETHI HA OCHOBHEIC KU3HEHHbBIE BOIIPOCHI, KOTOPBIC
CTaBUT JUYHBINA KU3HCHHBIN OIIBIT,

o YUYUTLHCA IIPpU3HABATh IPOTUBOPCYUBOCTL U HCBaBepH_IéHHOCTB CBOUX B3IJIAJ0B Ha MHD,
BO3MOXHOCTb UX UBMCHCHMHI,

o YUYUTBCA UCIIOJIB30BATh CBOW B3IJIAAblI HA MUP IJIA 0O0BSICHEHHS Pa3INIHbIX CHTyaHI/Iﬁ,
pPEUICHNA BOSHHUKAOINUX npo6neM 1 U3BJICYCHUS ) KU3HCHHBIX YPOKOB;

2. OCO3HaBaTb CBOW HUHTCPCCHI, HAXOAWUTbL W H3Yy4YaTb B y‘IGGHI/IKaX IO pa3HbIM IMpcaAMCTaM

MaTepuall, UMEIIINI OTHOIIEHUE K CBOMM HHTepecaM. Mcrnosib30BaTh CBOM MHTEPECH! I BbIOOpa
WHJUBUYyallbHON 00pa3oBaTeNbHOM TPAaeKTOPUH, NOTEHUHAIbHON Oyaymeil mnpodeccun u
COOTBETCTBYIOIIETO MPOGUIHLHOTO 00pa30BaHMUS;

3. NpUOOpPETaTh OMBIT YyYaCTUA B JejaX, IPUHOCALIUX MOIb3Y JTIOISIM;

4. OI[EHUBATh KU3HEHHBIE CUTYAIIUU C TOYKH 3PEHHS 0€3011aCHOTO 00pa3a JKU3HU U COX pAaHEHHUS
3710pOBbsl. YUUTHCS BBIOMpPATh CTWJIb NIOBEIEHUS, MPUBBIUKU, oOecrnednuBaroniue 0e3onacHblii o0pas
JKU3HU U COXPAHEHHE CBOETO 3/I0POBBSI, a TAK)Ke OJIM3KUX IO U OKPYKAIOIINX;

5. OI[EHMBATh JKOJIOTMYECKUU PUCK B3aUMOOTHOIICHUN 4YeIOBEeKa U Nmpupojasl. DopMuUpoBaTh
9KOJIOTUYECKOE MBIIUICHHE: YMEHUE OLICHUBATh CBOIO JEATEIHHOCTh M MOCTYNKHU JPYTUX JIOJEH C
TOYKH 3PEHUS COXPAHEHUS OKPYKAIOIIEH Cpebl.

MeTaHpeIlMeTHble pe3yJdbTaThbl

MertanpeaMeTHBIMU pe3yjbTaTaMH U3ydeHHs npeaMera «Pusnka» spusercs popmupoBanue Y'Y /1.

PerynstuBubie YY /I

. CamocTosTeIbHO 00HAPYXKHUBATh U (HOPMYIUPOBATh MPOOJIEMY B KJIIACCHOM U
UHJUBUIyaIbHOW Y4eOHON 1eATebHOCTH.

. BriBuraTte Bepcuu penieHust npoOjaeMbl, 0CO3HaBaTh KOHEUHBIN pe3ysbTaT, BHIOUpaTh U3
IPEIIOKEHHBIX CPEJICTB M MCKATh CAMOCTOSATENIBHO CPEICTBA JOCTHIKCHHUS IISIIH.

. CocTaBnsaTh (MHAMBUAYAJIBHO WIH B TPYyIIE) IUIaH pelIeHus NpoOIeMbl.

. PaGoTas o npenyioxxeHHOMY U (MJIM) CAaMOCTOSTEIRHO COCTaBICHHOMY ILIAHY,

UCIIOJIb30BaTh HApSAy C OCHOBHBIMHU CPEICTBAMU U JOTOJHUTEIbHBIE: CIIPABOYHYIO JIUTEPATYPY,
¢usnuyeckue npudopsl, KOMIBIOTEP.

e  [InaHupoBaTh CBOIO MHIMBHUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

e  PaboraTh MO CaMOCTOSATEIBHO COCTABICHHOMY IUIaHY, CBEPSISICh C HUM U LIEJBIO JeATEIbHOCTH,
UCIpaBJIsis OMMOKH, UCIOJIB3YsI CAMOCTOSATENBHO OA00paHHbIE CPEJCTBA.

e  CaMOCTOSITEIPHO OCO3HABAaTh NMPUYMHBI CBOETO YCI€Xa WJIM HEyCcleXa W HaXOJUTh CIOCOOBI
BBIX0JIa U3 CUTYallMu HEeyCIexa.

e VYMeTh OIEHHBAaTH CTETNEHb YCHENIHOCTH CBOEH WHIWBHUAYAITRHOW 00pa3oBaTelbHOM
NeSITeTbHOCTH.

e  JlaBaTh OIIEHKY CBOMM JIMYHOCTHBIM KaueCTBaM W UepTaM XapakTepa («KakoB si»), OMPEeaesaTh
HAIpaBJICHUS CBOETO PAa3BUTHUS (KKAKHUM 51 XOUY CTaThy», «4TO MHE JJIsI ’TOTO HAJIO CIENATh»).



ITo3naBaTesbHBIE YY ]|

e  AHamM3UpPOBaTh, CPABHUBATH, KIACCHPUIIUPOBATH U 0000IIaTh U3YYCHHBIC TIOHSITHS.

e  CTpouUTb JOTHUYHOE PACCYXACHUE, BKIIOYAIOIIEE YCTAHOBICHNE TPUIMHHO -CIEACTBEHHBIX
CBsI3CH.

e [lpeacraBnsaTh HHPOPMALMIO B BHJI€ KOHCIIEKTOB, Ta0JIHII, CXEM, rpauKOB.

e [IpeoOpa3oBriBaTh HHGOPMAIIMIO U3 OJHOTO BHAA B IPYTrOi M BEIOUPATH YIOOHYIO 115 ceOst
dopmy ¢ukcanuu u npeacTaBiIeHUS HHGOpMAIUU.

e  Hcnonbs30BaTh pa3iMYHbIC BUJIBI UTCHHS (M3ydaroliee, MpOCMOTPOBOE, 03HAKOMUTEIBHOE,
MOMCKOBOE), TPUEMBI CITyIIAHHUS.

e CamoMmy co3/aBaTh UCTOYHHMKHU WH(OPMAIIMU PA3HOT'O THUIIA U AJIS PA3HBIX ayJUTOPHHA,
co0JIro1aTh MpaBuiIa HHPOPMAITMOHHON 0€30TTaCHOCTH.

e  YMeTh HCIOJB30BaTh KOMIIBIOTEPHBIC U KOMMYHHKAIIMOHHBIC TEXHOJIOTUU KaK HHCTPYMEHT JIJIst
JOCTH)KCHHS CBOUX IICJICH.

e  YMeTb BHIOMpaTh aJ€KBaTHBIC 3a7a4€ MPOTPaMMHO-aNIapaTHbIe CPEACTBA U CEPBUCHI.
IIpeamernsie YV /I

[Ipu oOyueHun Qu3uke ACATEIHHOCTH, CBA3aHHAS C IMPOBEACHHEM (PU3MYECKOTO HKCIEPUMEHTA,
OKa3blBaeTCsl KoMIieKcHOW. OHa BkiroyaeT B ceOsi psJ 3TaloB: IUIAHUPOBAHME, MOJEIUPOBAHUE,
BBIIBUKEHUE THUIIOTE3, HaOmoaeHrne, moadop mpubOOpOB M TOCTPOCHUE YCTAaHOBOK, HM3MEpEHHe,
npejacTaBieHrue M o0000lieHue pe3ynbTaTtoB. J[Is OCBOEHHMS YKa3aHHBIX 3TaloB IMPUMEHsETCS
SKCIEPUMEHTAIbHBIA METOJ U3y4eHUsl (PU3NUECKUX SBJICHUN U IPOLIECCOB.

[Ipu moaroroBke ygamuxcs 11 knacca k cnade EI'D o dusuke cineayer chopMUpoBaTh y HUX YMEHHE
pemaTh SKCIepuMeHTalbHbIE 33/1a4l. B mpoecce ux BHIMOJHEHUS MOXKHO MOBTOPUTH 3HAUYUTENIbHBIH
00BEM MPOMEHHOTO YUeOHOTO MaTepuaa.

[Ipumep 3KcriepUMEHTAIBHOTO 3aaHus

3akpenuTe k€100 B MITATUBE U YCTAHOBUTE HAKJIOH k€1100a TaKUM 00pa3oM, 4TOOBI IapUK TPOXOUIT
BCIO JUTUHY k€n00a.

Hcnonws3ys uMmeromue 3HaHHS, OMPENENINTE: a) YCKOPEHUE MIapuka; 0) CKOpOCTh IIapuka B KOHIIE
xénoba.

VYkaxure, Kak U3MEHSAIOTCS cleayromue (GU3ndecKue BEIUYMHBI P ABUKEHUU IIApUKa BBEPX IO
KEMo0y: a) CKOpPOCTh; 0) YCKOpEeHHE; B) MOTCHIHAIbHAs DHEPTrUs; T') UMIIYJbC; J1) KMHETHYECKas
SHEPTHUsl; €) MOoJHas MEeXaHMuYecKas SHEpPrHus B PealbHbIX YCIOBUAX (C YYETOM TpeHHs); ) MOIHas
MEXaHHMUYECKasi SHEPTHS B HAealbHbIX YCIOBUX (0€3 yuéTa TpeHus).

Pemenune skcriepuMeHTaIbHBIX 331249 GOPMUPYET y yUAITUXCS CIAEAYIONINE YMEHUS:

L4 NpoOBOAUTH Ha6J'IIO)IeHI/I$I U OIMUCBhIBATDh HUX,

L4 3a4aBaThb BOIMMPOCHI U HAXOAUTh OTBCTHI HAa HUX OIIBITHBIM l'Iy'TéM, T. €. IINITaHUPOBATH
BBIINIOJIHCHUEC HpOCTCfII.HPIX OIIBITOB,

L4 MMpOBOAUTH MPAMBIC UBMCPCHUS IIPU TOMOIIIN HauOoJiee 4acTo HCITOJIB3YEMBIX HpI/I60pOB;

° MPEJCTABISTh PE3yIbTaThl H3MEPEHUH B BUJIE TaOIUII,
° JeJIaTh BBIBOAGI Ha OCHOBE HAOIIONCHHUN;
° HAXOJUTh MPOCTEUIINE 3aKOHOMEPHOCTH B IPOTEKAHUHU SBJICHUN U OCO3HAHHO UCIOJIb30BaTh

WX B MOBCEJHEBHOM KU3HU, COONIOas pa3yMHbIe TpaBUiia TEXHUKH 0€30MIaCHOCTH U MPOTHO3UPYS
MOCJIEACTBUS HENPABUIbHBIX IEHCTBUH.

Brinmonnenne nabopaTopHBIX paboT PU3HUIECKOT0 MPAKTUKYMa JJOJKHO OBITH CBSI3aHO C OpraHu3aIuen
CaMOCTOSITEJILHON U TBOPUYECKOM AEATEIbHOCTH yHYallnXcsa. BO3MOXHBINA BapUaHT MHIUBUAYyaIU3alU1



paboThl — 3TO MOAOOp HEeCTaHAAPTHBIX 3aJaHUM TBOPUYECKOTO XapaKTepa, Halmpumep, MOCTAaHOBKA
HOBOH abopaTopHOU paboThl. OpUTHHAIBHOCTH TAKOTO 33/IaHUS 3aKTI0YAETCSI B TOM, YTO YUYaIlUHCs
MEePBBIM COBEpIIAET OMpe/eEHHbIe ACHCTBUS MO BBIMOJHEHUIO JabopaTopHbld pabotsl. [Ipu sTom
pe3yJIbTAT €ro SKCIEPUMEHTAIBbHOM IEATENbHOCTH NIEPBOHAYAIBHO HEU3BECTEH HU €EMY, HU YUHUTEIIIO.

daxTH4eCKH 3/1€Ch IPOBEPSAETCS HE CTOJIBKO 3HAHUE KAaKOTr0-1100 PU3NIECKOro 3aK0Ha, SIBJICHUS WIH
nporecca, CKOJIbKO CIOCOOHOCTb Yy4allerocs K IIOCTAHOBKE M BBIIOJHEHUIO (DU3HUECKOro
sKcriepuMeHTa. lIpoBeas cepuro HEOOXOIMMBIX WM3MEPEHHH | BBIUUCICHHWH, OH OLEHUBAET
HOTPENIIHOCTH U3MEPEHHH U, €CITH OHU HEJOIIYCTHUMO BEJIMKH, HAXOIUT OCHOBHBIC HCTOYHHUKH OIINOOK
¥ IpoOyeT UX YCTPaHUTh.

JApyrum ywamuMmcs Kjiacca MOXHO IIPEMJIOKHUTh MHIUWBHAYAIbHBIE 3aJaHHUS HCCIEJOBATEIIBCKOIO
XapakTepa, B XOJ€E BBIIIOJIHEHUS KOTOPBIX OHU I10JIy4aT BO3MOYKHOCTb OTKPBITh HOBBIE, HEU3BECTHBIC
3aKOHOMEPHOCTH WJIM 1aKe co37aTh U300pereHne. CaMoCTOSATEIbHOE OTKPHITHE U3BECTHOTO B (pU3HKE
3aKOHA WU «H300peTeHue» crnocoda u3MepeHus (U3MYECKON BEIUYUHBI SBISETCI OOBEKTHBHBIM
JI0Ka3aTeJIbCTBOM CIIOCOOHOCTH y4YalIMXCsl K CaMOCTOSTENbHOMY TBOpuYecTBY. B pesynbrare Takoii
NeSATEeIBbHOCTH Y HUX (pOpMUPYETCsl yBEPEHHOCTh B CBOUX MHTEUIEKTYaJIbHBIX CHOCOOHOCTSX.

B mporecce 3KkCrepUMEHTAIBHOTO HCCICIOBAHUS (PU3UISCKUX SBICHHUH (IIPOIECCOB) M 0000IICHHS
MOJIYYCHHBIX PE3yJbTaTOB yUaIllHeCs JOJKHBI HAYUUTHCS:

. yCTaHABIUBATHh (PYHKIMOHAIHHYIO CBA3b U B3aUMO3aBUCUMOCTb SIBIICHHH (TIPOIECCOB);

o MOJIEIUPOBATh SABJICHUS (IIPOLECCHI);

. BBIJIBUTaTh T'MIIOTE3bl, SKCIIEPUMEHTAIBHO IPOBEPATH UX U UHTEPIPETUPOBATH MOJYyUEHHbIE
pe3yJbTaThl;

o u3y4aTh (PU3MYECKUE 3aKOHbBI U TEOPUHU, YCTAaHABIMBATH T'PAHULIBI UX IPUMEHUMOCTH.

KommyHukatuBHbie YV /|

. OTtcrauBasi CBOIO TOUKY 3PEHUS, IPUBOAUTH aPTYMEHTHI M TIOJITBEPKAATh UX (PaKTaMH.

o YMeTh B IUCKYCCHM BBIIBUT'aTh KOHTPapryMEHTHI, Tepedpa3upoBaTh CBOIO MBICIb
(BmazeHMEe MEXaHM3MOM SKBUBAJICHTHBIX 3aMEH ).

. YuuThCcs KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, YMETh IIPU3HABATh OIIMOOYHOCTH CBOETO
MHEHHS U €r0 KOPPEKTUPOBATh.

. Paznuuarh B NMCbMEHHOW U YCTHON pedyu MHEHHE (TOUKY 3peHUs), 1I0Ka3aTeIbCTBA
(apryMeHTsl, pakThl), TUIIOTE3bl, AKCUOMBI, TEOPUH.

o YMeTh B3IISIHYTh Ha CUTyallMI0 C MHOMW MO3ULUH U JOTOBApPUBATHCS C JIFOJbMH,

MNPpUACPKHUBAOIMINXCA UHBIX TOYCK 3PCHUA.

HpenMeTHue peE3yJbTaThbl

BrinyckHuK HayduTCA:

. J€EMOHCTPUPOBATh HA MPUMEPAX POjib U MECTO (GU3UKU B POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTUM, B IPAKTUYECKON
JIeITeIbHOCTH JIIOJICH;

. JEMOHCTPUPOBATH Ha MPUMEPAX B3aUMOCBSI3b MEXY (GU3UKON U IPYTUMH €CTECTBEHHBIMU
HayKaMu;

®  YCTaHABIMBATh B3aMMOCBS3b €CTECTBEHHO-HAYYHBIX SBIECHHH M NPUMEHATh OCHOBHBIE
du3nyeckue MoJeIu Uil UX ONUCAaHUS U 00BbSCHEHUS,

®  JCIOJb30BaTh HHPOPMAIUIO PUZNUECKOTO COJIePKaHUS MPU PEUIEHUH YUEeOHBIX, IPAKTUUYECKUX,
MPOEKTHBIX U HCCIEAOBATEIbCKUX 3a/1au, UHTETPpUPYsSd MHPOPMAIUIO U3 PA3IUYHBIX HUCTOYHHUKOB U
KPUTHYECKH €€ OI|CHUBAS;



e  pasznuMuaTh M YMETh MCIOJIB30BaTh B Yy4eOHO-UCCIEAOBATENbCKON JEATEIbHOCTH METObI
Hay4yHOIo MO3HaHUA (HaOJIoJEeHHE, ONHUCAHME, U3MEPEHUE, HKCIIEPUMEHT, BBIJBUIKEHHUE THIIOTE3HI,
MOJIEJIMpOBaHuE U Ap.) U GOPMBI HAYyYHOTO MO3HaHUA ((aKThl, 3aKOHBI, TEOPUH), TEMOHCTPUPYS Ha
IpUMeEpPax UX POJib U MECTO B HAYYHOM IO3HAHUU;

®  [POBOJAMTH MPSMBIC U KOCBEHHbIC U3MEHEHUS (PU3NYECKUX BEIMYUH, BHIOMpPAs U3MEPHUTEIbHBIC
npuOOpsl ¢ Y4€TOM HEOOXOJIMMON TOYHOCTH M3MEPEHUH, MIIAHUPOBATH XOJ H3MEpPEHUH, MOJydaTh
3HaUYE€HHE H3MEpsieMOl BeJIMYMHBl U OLICHUBATh OTHOCUTENIbHYIO MOTPEIIHOCTh I10 3aJaHHBIM
dbopmyram;

®  [POBOJAHUTH HCCJIECAOBAHHUS 3aBUCUMOCTEH MEXIy (U3UYECKUMH BEIUYMHAMHU: TPOBOIAUTH
U3MEpEHUsI U ONpPEAENsATh Ha OCHOBE HCCIEIOBAHUS 3HAUECHHE IapaMEeTpPOB, XapaKTEPHU3YIOIIMX
JAHHYIO 3aBUCHMOCTb MEXK/ly BEJIMUMHAMU, U JI€JIaTh BbIBOJ C YUETOM NOTIPEIIHOCTH U3MEPEHU;

®  HCMOJB30BATh JJIs ONMHCAHUS XapaKTepa MNPOTEKaHHs (PU3MUECKHX IPOIECCOB (PU3MUECKHE
BEJIMUMHBI U IEMOHCTPUPOBATh B3aUMOCBSI3b MEXIY HUMU;

®  HCNOJbB30BAaTh JJIs ONMCAHUS XapakTepa IpOTEeKaHUs (U3HMYECKUX NPOLEccOoB (U3UUYECKUE
3aKOHBI C Y4ETOM IpaHULl UX TPUMEHUMOCTH;

e  pemiarb KayeCTBEHHbIE 3aJadyd (B TOM YMCIE W MEXIPEIMETHOIO XapaKTepa): HCIOJb3Ys
Mojienu, (PU3NYECKUE BEIMYUHBI U 3aKOHBI, BHICTPAUBATh JIOTMUECKU BEPHYIO LIEMOYKY OOBSICHEHHS
(1oKa3aTenbCTBA) MPEATOKEHHOTO B 33/1a4e Mpoliecca (SIBICHU);

e  pemath pacyETHBIC 3a/1aUU C SBHO 33JaHHON (PU3NYECKON MOJIEIBIO: Ha OCHOBE aHAIN3a YCIOBHS
3a/1aud BBIACTATH (PU3UYECKYIO MOJIEINb, HAXOAUTh (PU3NUYECKHe BETMYUHBI U 3aKOHBI, HEOOXOIUMbIE
U JOCTATOYHBIE /JIs €€ pelIeHUs], IPOBOAUThH PACUETHI U NIPOBEPATH OITYUECHHBIN pPE3yJbTaT;

®  YYNUTHIBATh I'PAHULIbI IPUMEHEHHS U3YUEHHBIX (PU3UUECKUX MOJENIeH NpU pelieHnH pu3nuecKkux
U MEXIPEIMETHBIX 3aJ1ay;

®  UCNOJb30BaTh HH(OpPMALMIO M TPUMEHATh 3HAHUA O MNpPUHLUIAX pPabOThl UM OCHOBHBIX
XapaKTePUCTUKAX M3YYEHHBIX MAIIWH, MPUOOPOB M APYTUX TEXHUYECKHX YCTPOUCTB ISl PEIICHUS
NPAaKTUYECKUX, yUeOHO-HUCCIIE10BAaTEIbCKUX U MPOEKTHBIX 3a]a4;

®  HCMOJB30BATh 3HAHHMS O (PU3MYECKUX OOBEKTaX M MPOIeccax B IMOBCEIHEBHOW >KM3HU IS
obecnieyeHusi 0€30MacCHOCTU MpPHU OOpalleHHH ¢ NMpUObOpaMH M TEXHUYECKMMM YCTPOMCTBaMH, IS
COXpPAHEHUS 3/10POBbSI U COOJIIOJEHUSI HOPM 3KOJOTHUECKOTO MOBEICHUS B OKpYKaroulen cpeae, s
OPUHATHUS PEIICHHUI B TOBCEHEBHON KU3ZHMU.

BpINyCKHMK MOJYYHUT BO3MOKHOCTD HAYYHTHCH:

® TIOHUMaTh U OOBACHATH IEIOCTHOCTh (PUIMYECKOW TEOPHHU, pazIuyarh TPAHUIB €&
MPUMEHUMOCTH U MECTO B PANY APYTrUX PU3HUECKUX TEOPUIi;

e  BiaJeTh NpuéMaMH TOCTPOCHUS TEOPETHUYECKHX JOKA3aTeIbCTB NPOTEKAHUS (PUIHUECKHUX
SABJICHUH U MPOIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUUYECKUX BBIBOJOB U JOKA3aTEIbCTB;

®  XapaKkTEepH30BaTh CHCTEMHYIO CBS3b MEXJY OCHOBOMOJAralOIIMMH HAyYHBIMU TOHSITHUSIMU:
MPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MOJe), IBUKEHUE, CUIla, SHEPTHUS;

®  BBIJIBUTaTh THIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJAralONUX 3aKOHOB;

®  CaMOCTOATENBHO MJIAHUPOBATH U MPOBOJAUTH PU3UUECKHE IKCIIEPUMEHTHI;

®  XapakTepu3oBaTh II0OANbHBIE MPOOIEMBI, CTOSIINE MEpPe]l YEeIOBEYECTBOM: IHEPreTUUECKHUe,
CHIPbEBBIE, IKOJIIOTUYECKUE, — U POJIb (U3UKHU B PEUICHUH ITUX TpoOIeM;

e  pemarh NPaKTHKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIE M pacuéTHbie (PU3UYECKUE 33Jaud C
BBIOOPOM (HU3WYECKON MOJEIN, HCMOJb3ysl HECKOJbKO (HU3MYECKUX 3aKOHOB WIH (POPMYII,
CBSI3BIBAIONINX M3BECTHBIC (DU3MUYECKUE BETUUUHBI, B KOHTEKCTE MEXKITPEIMETHBIX CBS3EH;

. OOBACHATH NPUHIUIIBI pAa0OTHl U XapaKTEPUCTUKHU U3YUYEHHBIX MAIIUH, IPUOOPOB U
TEXHUYECKHUX YCTPOMCTB;
. OOBSICHATH yCIOBUS IPUMEHEHUS (U3UUECKUX MOJIeNiel MpU pelieHnu GU3nUecKux 3aaad,

HaXOJUThb aICKBATHYIO HpCHHO)KCHHOﬁ 3agaduc (bI/ISI/I‘-IeCKyIO MOJCJIb, pa3pClIaTh HpO6HCMy KaK Ha



OCHOBE UMEIONIMXCS 3HAHUM, TaK U IPU TOMOIIU METOJIOB OLIEHKH.
Mexannueckue siBJeHUSA

®  pacrno3HaBaTh MEXAaHMYECKHE SIBICHUS M OOBSCHATHP HAa OCHOBE HMMEIONIUXCS 3HAHWH OCHOBHBIC
CBOWMCTBAa WJIM YCIOBHUSI TPOTEKAHUS OSTHUX SBJICHUI: PAaBHOMEPHOE M HEPAaBHOMEPHOE JIBUKEHUE,
PaBHOMEPHOE M PABHOYCKOPEHHOE IMPSMOJMHEMHOE JIBUKEHHUE, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBIDKEHHUSI, CBOOOTHOE TaJIeHUE TeJl, PABHOMEPHOE JBIKEHUE 10 OKPY>KHOCTH, MHEPIIHS, B3aMOICHCTBHE
TeJ, peaKTUBHOE JIBMKCHHE, TIepeaya JaBJICHS TBEPABIMH TEIAMU, KUIKOCTSIMH U razaMu, aTMochepHoe
JIaBJICHUE, TUIaBaHHWE TeJI, PABHOBECHE TBEPIbIX TEJ, HMMEIOMIMX 3aKPEIUICHHYI0 OCh BpallCHHUS,
KoJsiebaTebHOE TBM)KEHUE, PE30HAHC, BOTHOBOE JIBUKEHHUE (3BYK);

®  ONKCHIBATh M3YYEHHBIC CBOWCTBA TEJI U MEXaHUUYECKHE SBJICHUS, UCTIOJIBb3Ys (DU3UICCKUE BEITMYUHBI:
MyTh, IEPEMEIIICHHUE, CKOPOCTh, YCKOPEHHE, TIEPHO/T 0OpallleHus, Macca TeJia, INIOTHOCTh BEIECTBA, CHjla
(cuyia TsDKECTH, CHIa YNPYrOCTH, CUjla TPEHHs), JABJICHHE, UMITYJIbC Tela, KUHETUYeCKas JHEeprus,
MOTCHITMAIbHAS JHEPIHs, MeXaHW4ecKkas pabora, mMexaHwdeckas MomiHocTh, KIIJ[ mpu coBepiieHuun
paboTHI C UCTIOIB30BAHUEM ITPOCTOTO MEXAHU3MA, CUJIa TPEHHU S, aMIUIUTY/Ia, IEPUO/T M YaCTOTa KOJIeOaHUH,
JUTTHA BOJTHBI i CKOPOCTB €€ PacIpOCTPAHECHHMS; IIPH ONTMCAHUH IMPABHIIBHO TPAKTOBATh (PU3HYECKHUI CMBICIT
UCTIOJIb3YEMBIX BEJIMUWH, X 0003HAYCHUS M CIUHUIIBI H3MEPCHUS, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINC
JTaHHYI0 (PU3MYECKYIO0 BETUYHUHY C JPYTMMH BETUYMHAMU, BEIYUCIISITH 3HaUCHUE (PU3NYECKOM BETUUYHHBI;
®  aHAIM3UPOBATH CBOMCTBA TEJ, MEXaHUYECKHUE SIBJIICHUS U TIPOLIECCHI, HCTIONB3Yys (PU3NUECKHE 3aKOHBI:
3aKOH COXPAHEHHUs SHEPIHH, 3aKOH BCEMHPHOIO TATOTCHUS, IPUHIIUI CYTEPIIO3UIIMHA CHII (HAXOXKIECHUE
paBHoelcTByomei cuibl), [, 11 u 111 3axonst HproTOHA, 3aK0OH cOXpaHEHUs UMITYJIbca, 3aKOH ['yka, 3aKoH
[Tackans, 3akoH ApxuMmena; TpH OTOM pas3MdaTh CIOBECHYI (OPMYIHPOBKY 3aKOHA U €ro
MaTeMaTU4YeCKOE BhIPAXKEHNUE;

® pasnuYaTh OCHOBHBIC TIPU3HAKW W3YYCHHBIX (U3WYECKUX MOJICJICH: MaTepuaibHas TOYKa,
MHEpLHAIbHAsA CUCTEMA OTCYETA;

e  pemiath 3a7a4M, UCTOJB3Ys (PU3NUECKHE 3aKOHBI (3aKOH COXpPAHEHHsI SHEPTUH, 3aKOH BCEMHUPHOIO
TATOTEHMS, IPUHIMI cyrieprno3suuuu cull, I, 11 u 111 3akons1 HeroTOHA, 3aK0H COXpaHEeHHs UMITYJIbCA, 3aKOH
I'yka, 3axkon Ilackans, 3akoH Apxumena) U (Gopmyinbl, CBs3bIBaroIIMe (U3NYECKUE BETUYUHBI (IIYTh,
CKOpOCTb, YCKOPEHHE, Macca TeJla, INIOTHOCTh BEIIECTBA, CUJIA, JAaBJICHUE, UMITYJIbC TEJld, KHHETUYECKas
SHEPTHsi, MOTCHIIMATIbHAS SHEPTHs, MeXaHW4ecKas paboTa, MexaHudeckas MoirHocTh, KIIJ[ mpocroro
MeXaHHU3Ma, CUJIa TPEHUSI CKOTbKEHU, KO3(PPUIIMEHT TPEHUS, aMILUIUTY/1a, IIEPUOJT U YaCTOTa KOJIeOaHHiH,
JUTMHA BOJIHBI U CKOPOCTh €€ paclpOCTPaHEHHUs): Ha OCHOBE aHaJIN3a YCIOBHUS 3a/1a4M 3alUChIBATh KPATKOE
YCIIOBUE, BBIACIATh (DU3MUECKHE BEIUYUHBI, 3aKOHBI U (QOPMYJIbl, HEOOXOAUWMBIE AJIs €€ pelICHHS,
MPOBOJMTH PACUEThl U OLIEHUBATh PEAbHOCTD MOYYEHHOTO 3HAYeHUS (PU3NUECKO BETMUYHUHEI.

TemyoBbIe sIBJIEHUS

®  pacro3HaBaTh TEIJIOBbIE SBJICHUS U OOBACHATH HA 0a3e MMEIOLINXCS 3HAHUN OCHOBHBIE CBOWCTBA UJIH
YCIIOBHS MPOTEKaHMs 3TUX sBJICHUI: nuddy3us, u3MeHeHne oobema Tel MpHU HarpeBaHUM (OXJIAXKIEHUH),
0oJbIIas CKUMAEMOCTh T'a30B, Majasi CKUMAEMOCTb KHUAKOCTEH M TBEPJbIX TEJI; TEIJIOBOE paBHOBECHE,
UCIIapeHUe, KOHJEHCAlVsl, IUIaBJICHNE, KPHUCTaUIM3allks, KUIIEHUE, BIAXHOCTh BO3AYXa, DPa3JIMYHbIC
crocoObl Teruionepenayd  (TErIoNpPOBOAHOCTh, KOHBEKIIMS, W3JIyU€HUE), arperaTHble COCTOSHUS
BELIECTBA, IOIVIONIEHUE 3HEPTUU NPU MCIAPEHUM KUAKOCTU U BBIJIEICHHE €€ IPU KOHAEHCALMU Iapa,
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT JaBJICHMUS;

®  ONUCHIBATHh M3y4YCHHbIE CBOWCTBA TEJN U TEIUIOBBIC SBICHUS, UCHOJIb3yd (U3NYECKHE BEIUUYMHBIL:
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI DHEPIHsL, TEMIIEPATYPA, YAEIbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAS
TEIUIOTa IIJIABJICHUs, YAEIbHAs TEIUIOTa MapooOpa3oBaHUs, YAEIbHAs TEMJIOTa CrOpaHHUs TOIUINBA,
KO3(DPUIMEHT TMOJIE3HOr0 JEHCTBUA TEIUIOBOIO JBUTaTelNs; MPU OMMCAHUM TPABWIBHO TPAaKTOBATh



(GU3NUECKUN CMBICI HCIOJIb3YeMbIX BEIWYMH, UX O0O3HAYCHHMS W CIUHHIIBI M3MEPEHHS, HAXOAUTh
(GOpMyITBI, CBS3BIBAIONINE TaHHYIO (PU3UYECCKYIO BEIMYHHY C IPYTHMH BEITMYMHAMH, BBIYHACIISATH 3HAUCHUE
(bU3HYECKON BETUIMHBL;

®  AHATM3UPOBATh CBOICTBA TEJ, TEIUIOBBIC SIBICHHS W IPOIECCHI, UCTIOIb3YsS OCHOBHBIC IMOJIOKEHHUSI
ATOMHO-MOJICKYJISIPHOTO YUEHHUS O CTPOSHUU BEIIECTBA U 3aKOH COXPAHCHUS YHEPTHUH;

®  pa3IMYaTh OCHOBHBIC MPU3HAKH U3YYCHHBIX (U3NYECKUX MOJEJICH CTPOCHUS Ta30B, KHUIKOCTCH M
TBEP/IBIX TEIT,

®  [IPUBOAMTH MPUMEPHI MPAKTUICCKOTO MCIIOJIb30BaHMS (PU3NYCCKUX 3HAHUN O TCIIOBBIX SBJICHUSX;

e pemiarth 3aJa4d, UCIOJB3YyS 3aKOH COXpPaHEHUs JHEPIHMHM B TEIUIOBBIX MpoIeccax U (OpPMYIIbI,
CBsI3BIBAONIME (PU3UUECKHE BEIMYMHBI (KOJUYECTBO TEIUIOTHI, TEMIIEpaTypa, yAelbHas TEIJIOEMKOCTh
BEIIECTBA, yJCNIbHAS TEIUIOTAa IUIABJICHUS, YIEJNbHAas TEIUIOTa NapooOpa3oBaHUs, YHEIbHAs TEIIOTa
CTOpaHMs TOIUIMBA, KOA(P(UIMEHT MOJE3HOro ACUCTBHUS TEIUIOBOTO JIBUTATEINS): HA OCHOBE aHajH3a
YCIIOBHS 33J1auy 3aIKMChIBATh KPATKOE YCJIOBUE, BBIICIATh (PU3NUCCKUAE BEIMYUHBI, 3aKOHBI B (HOPMYIIHI,
HEOOXOUMBIC IS €€ PEIICHHUS, TPOBOJUTH PACUYEThl M OLICHWBATh PEATbHOCTh MOTYYCHHOTO 3HAUCHUS
(U3UYECKON BEIIMUNHBI.

3J'ICKTpI/I‘leCKI/Ie U MAarHuTHBIC SIBJICHUSA

®  pacro3HaBaTh 3JIEKTPOMATHUTHBIE SBJICHUSA U OOBSCHATH HA OCHOBE MMEIOIMXCSA 3HAHUH OCHOBHBIE
CBOMCTBa WJIM YCJOBMSI NPOTEKAHUS 3TUX SBJICHMM: 3JEKTpU3alUs TeJl, B3aUMOJEHUCTBUE 3apsOB,
JIEKTPUUECKUI TOK U €ro AEHUCTBUS (TEIUIOBOE, XMMUYECKOE, MArHUTHOE), B3aUMOJICHCTBUE MarHUTOB,
AJIEKTPOMAarHuTHasi MHAYKLHKS, JEHCTBE MAarHUTHOTO IOJIsI HA MPOBOJHUK C TOKOM M Ha JIBUXKYILYIOCS
3apsDKEHHYIO YacTHIly, NEHCTBUE JJIEKTPUUYECKOIO IOJIS HA 3apSHKCHHYIO YaCTULY, JIEKTPOMAarHUTHBIE
BOJIHBI, IPSIMOJIMHENHOE PACIIPOCTPAaHEHHUE CBETA, OTPAKEHUE U NPEIOMIIEHUE CBETA, TUCIIEPCHs CBETA.

®  COCTaBJIATH CXEMBI JJIEKTPUUECKHUX LIENEH C IOCIEAOBATEIbHBIM M IapaJlJICJIbHBIM COEIUHEHUEM
3JIEMEHTOB, Pa3jinyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPUUECKUX 1ienell (MICTOUHUK TOKa, KoY,
pe3ucTop, peocTar, JJIaMIo4Ka, aMIepMeTp, BOJBTMETP).

®  UCNOJb30BATh ONTHUYECKHE CXEMBI JJIsl TIOCTPOEHUS N300pakeHUH B INIOCKOM 3epKajie U coOuparomeit
JIMH3€.0MMChIBaTh M3YyYEHHBIE CBOMCTBA TNl M 3JEKTPOMATHUTHBIE SIBJICHHUS, HCIIONIB3YS (pU3MUecKue
BEJIMYMHBI: DJEKTPUYECKUNA 3apsl, CHUJla TOKA, OJJIEKTPUYECKOE HAaMpsHKEHHE, 3JIEKTPUUYECKOe
COIIPOTHUBIIEHHUE, YJEIBbHOE CONPOTHBIIEHHE BEIIECTBa, paboTa 3JIEKTPUUYECKOTO IO0JIs, MOIIHOCTh TOKa,
(dOoKyCcHOE pacCTOSIHUE M ONTHYECKasl CUJIA JIMH3bl, CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa; MPH ONMCAHUU BEPHO TPAKTOBAaTh (PM3MUECKUH CMBICT HCIOJIB3YEMBbIX BEIHYUH, HUX
0003HAaYeHHUs] U EAUHMIIBI H3MEPEHUs; HaXOOUTh (OPMYJbl, CBS3BIBAIOLINE JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTMMH BEITUYHHAMH.

®  AHAJIM3UPOBATH CBOWCTBA TEJI, IEKTPOMATHUTHBIEC SIBICHUS U TPOILECCHI, UCIONb3Ys (PU3NUYECKUE
3aKOHBI: 3aKOH COXPAaHEHUs 3JIEKTPUUECKOTO 3apsia, 3akoH OMa Juisl yyacTKa Liemnu, 3akoH Jxoynsa-Jlenna,
3aKOH NPAMOJIMHEWHOTO PACIPOCTPAHEHUs CBETA, 3aKOH OTPAKCHMsI CBETA, 3aKOH IPEJIOMIICHUS CBETA;
[P 3TOM Pa3InyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BbIpaKEHUE.

® [IPUBOAUTH MPHUMEPHI MPAKTUYECKOTO HCHOIB30BAHUS (PU3MUECKUX 3HAHUN O HIIEKTPOMArHUTHBIX
SIBIICHUSX

e pemiath 3aJla4M, UCHONB3Ys (U3MUECKHUe 3aKOHBI (3akoH OMa ais ydacTka enu, 3aKkoH J[xoymns-
Jlenma, 3aKOH MPSIMOJIMHEMHOTO PAacIpOCTPaHEHUsI CBETA, 3aKOH OTPa)KEHHUs CBETA, 3aKOH IPEIOMIICHUS
cBeTa) U (hopMynbl, CBA3BIBAIONIME (PU3MUECKUE BEJIMYMHBI (CHJIa TOKA, HJIEKTPUUYECKOE HaNpsKEHHUE,
JEKTPUYECKOE COMPOTHUBIICHUE, YIEIbHOE CONMPOTUBIICHHE BEIeCTBa, paboTa 3JIEKTPUUECKOro MOJs,
MOIIHOCTh TOKa, (POKYCHOE PACCTOSHUE U ONTHYECKAs CUJIA JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHa BOJHBI W  4acToTa cBeTa, (GOpMyNbl  pacyeTa  DJIEKTPUUYECKOrO0  CONPOTUBIICHUS
IIPUIIOCIIEI0BATEIbHOMUIIAPAIIIENBHOM COEIMHEHNH ITPOBOJHUKOB): HA OCHOBE aHAJIM3a yCJIOBMS 3a7aun



3aMKCHIBATh KPATKOE YCIOBHE, BBIICIATH PU3NUECKIEC BETUIHHBI, 3aKOHBI 1 (POPMYIIBI, HEOOXOAUMBIE IS
€e peleHusi, MPOBOAUTH PACUYEThl U OICHUBATh PEATBHOCTb IMOJYYEHHOIO 3HAueHus (QU3n4YecKon
BEJIMYMHBI.

KBaHTOBBIE IBJIEHHSA

®  pACrO3HABATh KBAHTOBBIC SBJICHUS M OOBSICHATH HA OCHOBE MMEIOIIUXCS 3HAHUI OCHOBHBIC CBOWCTBA
WK YCJIOBHUS MPOTEKAHUS STHX SBJCHHUII: €CTECTBEHHAs U MCKYCCTBEHHAs PaJMOaKTUBHOCTb, O-, B- U Y-
U3JIyYCHUS, BOSHUKHOBCHHE JIMHEHYATOrO CIIEKTPa U3JTyUCHHSI aTOMA,;

®  ONKCHIBATH W3YyYCHHBIC KBAHTOBBIC SBJICHUS, MCIOIb3Ys (DU3MUYECKUE BEIUYMHBI: MAcCOBOE YHMCIIO,
3apsI0BOE YHCIIO, MEPUOJ TOJIypaciaaa, dHeprus (POTOHOB; MPHU ONMCAHHM MPABUILHO TPAKTOBATh
(GU3NYECKUI CMBICI KCIIOJIb3YeMbIX BEJIWYMH, MX OOO3HAYCHHS W CIUHMIBI HW3MEPCHHUS; HaXOIUTh
(bOpMyJIBI, CBA3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMYMHY C APYTHMMHU BETMYMHAMHE, BBIYUCIISATH 3HAYCHHE
(bU3HYECKON BETMIMHBL;

®  aHAIM3MPOBATh KBAHTOBBIC SIBJICHUS, HCIOJb3ys (HU3UUECKHE 3aKOHbI M IOCTYJIAThl: 3aKOH
COXpaHEHHsI SHEPIHHU, 3aKOH COXPAHEHHS 3JCKTPUYECKOTO 3apsia, 3aKOH COXPAHEHHsI MacCOBOTO YHUCIa,
3aKOHOMEPHOCTH M3JIyYCHUsI M TMOIJIOIICHHS CBETa aTrOMOM, MpPU 3TOM pPa3iiMyuaTh CJIOBECHYIO
(GOpMYIHPOBKY 3aKOHA U €T0 MaTEMAaTHYECKOE BBIPAKECHHUE;,

®  pa3InMYaTh OCHOBHBIC MPU3HAKH IUTAHETAPHOW MOJICITH aTOMa, HYKJIOHHOM MOJICIIH aTOMHOT'O SI/Ipa;

®  [IPHUBOAWTH IPUMEPHI MPOSBICHHUS B MPHUPOJIE M MPAKTHUECKOTO HUCIOIb30BAHUS PATUOAKTHBHOCTH,
SICPHBIX M TEPMOSIJICPHBIX PEaKIUii, CIEKTPaIbHOTO aHAIN3A.

DJIeMeHThbI ACTPOHOMMH

L4 YKa3blBaTb HA3BaHUA IIJIAHCT CosHeyHOM CHUCTCMBbI; pPA3JIN4aTb OCHOBHBLIC IPHU3HAKU CYTOYHOI'O
BpalliCHuA 3BC3JHOI'O He6a, JBHXXCHUA .HYHBI, CoHI1a ¥ TIJITAaHET OTHOCHTEIIBHO 3BC3/,
L4 IIOHUMATD pa3Indrid MCKIAY FGHHOHGHTpH‘{eCKOﬁ u FCOHCHTpI/I‘ICCKOﬁ CUCTCMAaMU MHpa,

BpinycKHHK HA 0a30BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUUTHCIH:

® [IOHUMAaTh U OOBACHATH LEIOCTHOCTh (PU3NUECKOM TEOpUH, pa3InyaTh IPAHULIBI €€ TPUMEHUMOCTH U
MECTO B PSIIY APYTUX (PU3NUECKUX TEOPUIl;

e  BJAJACTHb IPUEMAMHU IOCTPOCHUS TEOPETUYECKUX JOKA3aTEIbCTB, a TAKIKE IPOTHO3UPOBAHUS
0coOeHHOCTeH MpoTeKaHust pU3NYECKUX SBICHUH U MPOLIECCOB Ha OCHOBE MOJYYEHHBIX TEOPETUUECKUX
BBIBOJIOB M JIOKA3aTENbCTB;

®  XapaKTEpHU30BaTh CUCTEMHYIO CBS3b MEKIY OCHOBOIIOJIATAIOMMH HAYYHBIMU IIOHATHAMMU:
IPOCTPAHCTBO, BpeMsl, MaTepHs (BEIIECTBO, NOJIE), IBUKEHHE, CUJIa, SHEPIUS;

° BBIABHUTI'aTh TUIIOTE3bI HA OCHOBE 3HAHH OCHOBOIIOJararommnux (1)I/I3I/I‘~IGCKI/IX SaKOHOMepHOCTef/'I u
3aKOHOB;

®  CaMOCTOSITENIbHO IUIAHUPOBATh U MIPOBOJIUTH (PU3UYECKHE HIKCIIEPUMEHTHI;

®  XapaKTepu30BaTh INI0OAIBHBIE IPOOIEMBI, CTOSIIUE NTEPE]] YETOBEUECTBOM: YHEPIe€TUUECKHUE,
CBIPBEBBIE, FIKOJIOTUYECKUE, — U POJIb (PU3UKU B PEILICHUH 3TUX MPOOIeM;petaTh NPakTUKO-
OpPUEHTHPOBAaHHBIE KAUECTBEHHbIE U pacueTHbIC PU3NUECKUE 3a7aull ¢ BEBIOOPOM (PU3HYECKON MOJIETH,
UCIIOJIB3YS] HECKOJIBKO (PU3HUECKUX 3aKOHOB MU (POPMYJI, CBS3BIBAIOLINX U3BECTHBIE (PU3NYECKUE
BEJINYUHBI, B KOHTEKCTE MEXIIPEIMETHBIX CBA3EH;

e  OOBSICHATH NPUHIMIIBI PA0OTHI U XapaKTEPUCTUKU U3YUYEHHBIX MaIINH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB;



e  OOBSCHATDH yCIOBUS MPUMEHEHUS (PU3UUECKUX MOJIENIEH TPU pelIeHu: (PU3NIECKUX 3a7a4, HAXOAUTh
a/IEKBaTHYIO NPEJUI0KEHHOM 3a1aue PU3NUECKYI0O MOJENb, Pa3peliaTh Npo0ieMy, Kak Ha OCHOBE
UMEIONINXCS 3HAHNUM, TaK U IIPU IIOMOIIU METOJOB OLEHKH.

Mexannueckue siBJIeHUS

° HUCITIOJIB30BATh 3HAHUA O MCXAHNYCCKHUX SIBJICHUAX B HOBCCIIHGBHOfI KU3HU OJIA O6CCHC‘ICHI/IH
0€30MacCHOCTH NP OOPAIIECHUH C TPHOOPAMU U TEXHUISCKUMU YCTPOHUCTBAMHU, JIJISI COXPaHEHUS
3JI0POBBSI U COOJTIOJICHUSI HOPM KOJIOTUYECKOTO ITOBEICHUS B OKPYXKAOIIEH cpelie; MPUBOIUTH PHUMEPHI
IMMPAKTUYCCKOI'0 UCIIOJIb30BAHUA (1)I/I3I/I'-I€CKI/IX 3HAHUH 0 MEXaHUYECKUX SIBJICHUAX U (I)I/ISI/I‘-IGCKI/IX 3aKOHax.,
IPUMEPBI UCIIOJIBL30BAHMS BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTUH; SKOJIOTHYESCKHUX TTOCICICTBUN
UCCIIEIOBAaHHUSI KOCMHYECKOTO MTPOCTPAHCTB;

®  Pa3IMYaTh TPAHMIIBI TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB, IOHUMATh BCEOOIUI XapaKkTep
q)YHIIaMeHTaJII)HI)IX 3aKOHOB (SaKOH COXpPAaHCHUA MEXaHUYECKOUI OHEPI'MH, 3aKOH COXPAaHCHUS UMITYJIbCA,
3aKOH BCEMHUPHOTO TSTOTEHUS) U OTPaHUYEHHOCTh MCIIOJIB30BAHMS YaCTHBIX 3aKOHOB (3aKoH ['yKka,
Apxumena u zip.);

®  HAXOJUTh AJIEKBATHYIO NIPEJIOKEHHOM 3a1a4ue (PU3HUECKYI0 MOJIeIb, pa3pelaTh MpodieMy Kak Ha
OCHOBE MMEIOIIUXCSI 3HAHUH 110 MEXaHHUKE C UCIIOJIb30BAHUEM MAaTEMaTHYECKOTO alllapara, Tak U IMpH
MIOMOIIIA METOJIOB OI[CHKH.

TenaoBble ABJIeHUA

®  CIIOJIb30BATh 3HAHMSI O TEIJIOBBIX SIBJICHUAX B IIOBCEJHEBHOM KU3HU I 00€CIICUEHUS
0€301acHOCTH TpH 00paIeHNH ¢ MPHOOPAMHU U TEXHUIECKUMHU YCTPOMCTBAMM, ISl COXPAaHCHHS
3JI0pOBbsI U COOJIIOJICHHSI HOPM 3KOJIOIMYECKOT0 TIOBEACHHUS B OKpY KaroIllel cpesie; MPUBOAUTh IPUMEPHI
9KOJIOTMYECKUX TOCIIEeACTBUN paboThl ABUTATEIe BHYTPEHHEIO CrOpaHMtsl, TEIIOBBIX U
TUAPO3JIEKTPOCTAHIINIM;

®  pa3nMy4aTh IPaHUIBl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMAaTh BCEOOLINI XapaKkTep
(GyHIaMeHTaIbHBIX (PU3HMUECKUX 3aKOHOB (3aKOH COXPaHEHMsI SHEPTUHU B TEIIOBBIX MPOIECCAX) U
OTPaHUYEHHOCTh MCIIOJIb30BaHMSI YACTHBIX 3aKOHOB,;

®  HAXOJAUTh aJIEKBATHYIO IPEUIOKEHHON 3a7a4ue (PU3NUECKYyI0 MOJIENb, pa3pelaTh NpodIeMy Kak Ha
OCHOBE MMEIOIINXCSI 3HAHUHN O TETIJIOBBIX SABJICHUAX C UCIOJIb30BAaHMEM MaTEeMaTHUECKOTro armnapara, Tak
Y TIPY IOMOIIY METO/I0B OLIEHKH.

BHGKTpI/I‘leCKHe U MAarHMTHBbIC SABJICHUSA

° HCIIOJIL30BaTh 3HAHUS 00 OJICKTPOMArHMTHBIX SABJICHUAX B HOBCCI[HCBHOfI KU3HU TJIA oOecrieueHns
0€30macHOCTH TIPU 0OPAIEHNH ¢ TPHOOPAMU U TEXHHYECKUMHU YCTPONUCTBAMH, JUTsI COXPaHEHUS
3JI0POBbS U COOTIOZCHHSI HOPM SKOJIOTHYECKOT0 TIOBE/IEHUS B OKPYKAIOIIEH cpelie; TPUBOIUTH PUMEPHI
BJIMAHUSA DJICKTPOMArHUTHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha JXUBBIC OPraHU3MEI;

®  pa3NU4YaTh PaHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHUMATh BCEOOIIHNI XapaKkTep
¢GyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHUs DJIEKTPUIECKOTO 3aps/ia) U OTPAHHUEHHOCTh
WCITOJTH30BAHUS YACTHBIX 3aKOHOB (3akoH OMa JiJIs yuacTka 1enw, 3akoH Jxoyns-Jlenna u ap.);

®  ICIOJIB30BaTh MPUEMBI TOCTPOCHUS (PU3UUECKUX MOJIENEH, TToUcKa U (POPMYIUPOBKHU JOKA3aTEIHCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BHIBOJOB HA OCHOBE IMITMPUYECKH YCTAHOBIEHHBIX (DaKTOB;



®  HAXOJUTh aJIEKBATHYIO NIPEUIOKEHHOH 3a1a4ue (PU3MUECKYI0 MOJIeNb, pa3peaTh MpodieMy Kak Ha
OCHOBE UMEIOIINXCSI 3HAHUHN 00 3JIeKTPOMAarHUTHBIX SBJICHUSIX C UCIOIb30BAHUEM MAaTEMATHYECKOTIO
anrnapara, Tak ¥ Ipy IOMOIIM METOJOB OLICHKH.

KBanroBble siBJIeHUA

®  UCHOJB30BAThH MOJTYYECHHBIC 3HAHUS B MOBCETHEBHOM JKU3HU MPU OOpaIIeHUH ¢ mpubopaMu u
TEXHUUYECKUMHU YCTPOUCTBAMHU (CUETUMK MOHU3UPYIOIIUX YACTHULL, T03UMETP), ISl COXPAHEHUS 3/I0POBBS
U COOJIIOZICHNSI HOPM 9KOJIOTHYECKOT0 ITOBEICHUS B OKPYKAIOLIEH cpene;

®  COOTHOCHTB SHEPTHUIO CBSA3U aTOMHBIX AJEp C 1e(PEKTOM MacChl;

®  IIPUBOAWTH IPUMEPHI BIMSIHUSA PAJHMOAKTUBHBIX U3JIy4EHUHN Ha )KMBBIE OPTaHU3Mbl; IOHUMATh
IIPUHLUI JEHUCTBUS JO3UMETPa U Pa3jIiMdaTh YCIOBUS €r0 UCIIOJIb30BAHUS;

®  [IOHHMMAaTb FKOJIOTHYECKHE MPOOIEMbl, BO3ZHUKAIOIINE IPU HCIIO0JIb30BaHUHM AaTOMHBIX
3NIEKTPOCTAHLUH, U IIYTH PEIICHHs 3TUX Po0IeM, TePCIEKTHBBI HCIIOJIb30BAaHHS YIIPABIIEMOTO
TEPMOSIECPHOTO CUHTE3A.

DJIeMeHThbI ACTPOHOMMH

e  yKa3bIBaTh OOIME CBOMCTBA U OTIIMYHS IJIAHET 3€MHOM TPYIIIIBI M UTAHET-TUTaHTOB; MAJIBIX TEIl
CoJHEYHOM CHCTEMBI U OOJIBIITNX IUIAHET; MOJIb30BATHCS KApTOH 3BE3THOTO Heba Mpu HAOIIOICHUX
3BE3HOr0 HeOa;

®  pa3IMYaTh OCHOBHBIC XapaKTEPUCTHKH 3Be3] (pa3Mep, IIBET, TEMIIEpaTypa) COOTHOCUTH IIBET 3BE3/IbI
C €e TeMIIePaTypoii;

L] pa3JII/I‘-IaTI) THUIIOTE3bI O HpOI/ICXO)KIIeHI/II/I COJIHG‘-IHOfI CUCTCMBI.



Conep:xkanue yueOHOro npeamera «Puznka
10 kiace

68 Jacos, 110 2 yaca B HEJICIIO.

Hay4unbiii MmeTox mo3Hanusi npupoas! (1 yac)
dusnka — pyHAaMeHTaIbHast HayKa o mpupoje. HayuHslit MeTo1 MO3HAHUS.

Metonbl HayYHOTrO UCCIEe0BAHUSA (PU3NUECKUX SBIEHUN. DKCIIEPUMEHT U TEOpUs B Ipolecce MO3HAHMS
npupozsl. [lorpemnoctu n3mepenus ¢uznyeckux BenuuuH. Hayunsle runotessl. Mogenu ¢usndeckux
saBieHHH. OU3NUECKUE 3aKOHBI U TEOPHH. | paHUIIBI IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. Du3HuecKas
kapTuHa Mupa. OTKpbITHS B (PU3UKE — OCHOBA ITPOrpecca B TEXHUKE U TEXHOJIOTUU ITPOU3BOJICTBA.

Mexanunka (24 yaca)

Cucremsl orcuera. CKansipHble U BEKTOPHbIE (PM3MYECKUE BEIMUYMHBI. MeXaHW4YecKoe IBM)KEHUE U ero
BUJbl. OTHOCUTENIBHOCTb MEXAHMYECKOTO  JBMXKEHMsS. MrHOBEHHass CKOPOCTb. Y CKOpEHHE.
PaBHOyckopeHHOE aBMkKeHHE. [IBMKEHHME IO OKPYKHOCTH C IOCTOSHHOM 1O MOJYJIO CKOPOCTBIO.
[Ipunnun otHOCcKUTENbHOCTH ["anumnes.

Macca u cujta. 3aKOHEBI JUHaMHUKH. Crioco651 HU3MCPCHHA CUIJIL. I/IHCpI_II/IaJ'IBHHe CHCTEMBI OTCcYeTa. 3aKOH
BCCMHPHOT'O TAT'OTCHUS.

3aKkoH coxpaHeHus umnyibca. KuHermueckas sHepruss u pabota. IloTeHuumanbHas »Heprus Tena B
rpaBUTallMOHHOM mose. [loTeHumanbHas sHeprus yrnpyro aeopMHUpPOBaHHOIO Tesla. 3aKOH COXPaHEHUs
MEXaHUYECKON YHEPTUU.

JIaGopaTopHbie pabOTHI:
N3y4eHne 3aK0Ha COXPAHEHUS MEXaHUUECKOM SHEPTUN.
Moaexyasipnas ¢usuka. Tepmogunamuxka. (20 yacos)
MouteKysipHO — KHHETUYECKasi TEOpUsl CTPOEHUS BEIIECTBA U €€ DKCIIEPUMEHTAJIBHBIE OCHOBAHMS.
AbGcomoTHas TeMieparypa. Y paBHEHHE COCTOSIHUS U€aIbHOTO rasa.
CBs13b cpesiHell KHHETHYECKOM SHEpIHH TEIJIOBOTO IBUXEHUS MOJIEKYJ ¢ aOCOIIOTHOM TemmepaTypoil.
CrtpoeHue KUAKOCTEN U TBEPABIX TEN.

Buyrpennss sueprus. Pabora u temsonepenaya kak crnocoObl H3MeHEHUs! BHyTpeHHel sHepruu. [lepsriii
3aKOH TepMOJUHAMUKHU. [I[pUHIMIIBI 1eHCTBHS TEIUIOBBIX MalIHH. [IpobieMbl TeMI0 HepreTHKU U OXpaHa
OKPYKaroIle Cpebl.

JlaGopatopHble pabOTHI:

OneiTHas nmpoBepka 3akoHa I 'eli-JIroccaka.



OCHOBBI JIEKTPOAMHAMUKH (22 yaca)

DJIEeMEHTapHBINA 3JICKTPUYECKUI 3apsl. 3aKOH COXpPaHEHMs SJIEKTpUYecKoro 3apsiga. 3akoH KyioHa.
Onektpuueckoe nojie. PazHocTh noTeHnnanoB. FICTOUHUKY TOCTOSITHHOTO TOKA. DJIEKTPOABHUIKYILAS CUIIA.
3axkoH Oma il TOJIHOM DJIEKTPUUECKON ENU. DJICKTPUUECKUN TOK B METaJIax, dJEKTPOJIUTAX, Ta3ax U
Bakyyme. [TonynpoBoIHUKH.

JlaboparopHbie pabOTHI:
N3ydenue nocnenoBaTeabHOro U NapajuieIbHOrO COEAUMHEHNS TPOBOAHHUKOB.
N3mepenune 3/1C u BHYTpEeHHEr0 CONPOTUBJICHHS] HICTOYHUKA TOKA.

IHoBTOpenue (1 4ac)

11 kaacce
68 yacos, 110 2 yaca B HECIIO.

JuexkTpoanHamMuka (mpoaoskerue) (11 yacon)

MarnautHoe nosie Toka. Muayknus MarautHoro nosst. Cuna Amnepa. Cuna Jlopenna. CaMOMHAYKIHS.
WNHaykTuBHOCTE. DHEPIHsi MArHUTHOTO 110JIs. MarHuTHbIE CBOMCTBA BEILIECTBA. DJIEKTPOJIBUraTelb. 3aKOH
9JIeKTpOMarHuTHOM nHAYKIuK. [IpaBuno JleHna. IHIyKIMOHHBIN reHepaTop MEKTPUYECKOTO TOKA.

JlaGopaTopHbie pabOThI

Habnronenue aeiicTBUsI MAarHUTHOTO TIOJISL HA TOK.

H3ydeHue sBieHUs 3IEKTPOMArHUTHON MHIYKIIHH.
DJIeKTPOMArHUTHBIE KoJleOaHusi U BOJHbI. OnTHKa. (29 yacoB)

KonebarenbHbIi KOHTYP. CBO6OI[HBIC " BBIHYXXJICHHBIC 3JICKTPOMAIrHUTHBIC KOJIeOaHHS. FapMOHI/ILIeCKI/Ie
OJICKTPOMArHUTHBIC KoJieOaHMSI. 3HeKTpI/I‘{CCKHI>'I pPE30HaHC. HpOI/ISBOI[CTBO, nepeaavua u HOTpC6JIeHI/IC
3HCKTqueCKOﬁ OHEPIUHn.

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMarHuTHbIe BOJHBL. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH. CBolicTBa
3JIEKTPOMAarHUTHBIX BOJIH. [IpUHIMIBI paguOCBsA3H U TEIEBUICHUSA.

CxopocThb cBeTa. 3aKOHBI OTpaKEHUs U mpenomiieHus ceeta. MaTepdepenmus ceera. Judpakuus cera.
Hudpakauonnas pemerka. [lonspuzanus ceera. Jucnepcus cBeta. JIunzel. @opmyna TOHKOW JTHH3HIL.
OnTuueckue npuOopsI.

[Toctynarsl cnenuanbHOM T€OpUK OTHOCUTENBHOCTH. [lonHas sHeprusa. DHeprus nokos. PenaruBucrckuii
umnyisc. /ledekt Macc 1 3HeprUs CBS3H.

JlaGopaTopHbie pabOTHI



W3mepenue nokaszaresns IpeaoMIIeHHUs CTEKIIa.
KBanroBas ¢pusuka (15 yacos)

['mnore3a Ilmanka o kBanTax. ®otosnekrpuyeckuii 3pdexrt. 3akoHbl (oTodddekTa. YpaBHEeHHE
Oviamreitna s Gporoaddexra. Poron. JlaBnenue cBera. KopmyckynspHO-BOITHOBOH Tyallu3M.

Monenu crpoenus atoma. OnbiTel Pezepdopaa. O0bsicHeHHEe TMHEHYAaTOr0 CIEKTPa BOJIOPOAa Ha OCHOBE
KBaHTOBBIX IocTynaToB bopa.

CocraB u crpoeHue atoMHOro sjpa. CBOMCTBa SAEPHBIX CHUJI. DHEprus CBS3U aTOMHBIX saep. Bunel
PaAMOAKTUBHBIX MPEBPAILEHUA AaTOMHBIX sJ€p. 3aKOH paJuoakTHUBHOro pacmnaaa. CpolicTBa
MOHU3HUPYIOUIUX SIACPHBIX U3IydeHul. Jlo3a u3nyyeHusl.

S nepubie peakuuu. Llennas peakuus nenenusd siaep. SAnaepHas suepretuka. TepMosiAepHbI CUHTES.
DOnemeHTapHbIe YacTUllbl. DyHIaMeHTaNIbHbIE B3aUMOICHCTBHUS.

JlaGopaTopHbie pabOThI

Habumroienne crionmHoro 1 JTMHE4aToro CreKTpoB.

Crtpoenune Bcesiennoii (7 yacos)

Paccrostnne no Jlynel, ConmHua m Omwkaimmx 3Be3n. Kocmuueckue uccienoBaHus, UX HAydyHOE U
sKoHOMHUecKoe 3HaueHue. [Ipupona ConHua u 3Be311, ICTOYHUKH dHepruu. Gusnueckrue XapakTepUCTUKH
3Be31. CoBpeMEHHBIE NPEICTaBICHUS O MPOUCXOKIeHUHN U 3Boatonuu ConHua u 3se3a. Hama "anaktuka
u mecto CosHeuHOM cucteMsl B Hel. Jpyrue ranaktuku. [Ipencrasienue o pacimpenuu BeeneHHoi.

IToBTOpenue (6 yacoB)

I[To mporpamme 3a ros1 yyamuecst JODKHbI BHITOTHUTE 4 KOHTPOJIBHBIX Pa0oT U 4 1abopaTOpHBIX padoT.



TeMaTnuyeckoe NIAHMPOBaHUE

10 kiace
Ne TeMa KouunvecTBo KonTposbHbie JlaGoparopHble
4acoB padoThI padoThI
1 BBeaenue 1 0 0
2 MexaHuka 24 2 1
KUHeMamuKa 9 1
OUHAMUKA 8 1
3AKOHbL COXPAHEHUS. 7 1
3 MouiekyJsipHast 20 1 1
(pusuka.
TepmoauHaMuka
OcHogwl 6
MONEKYISAPHO-
KUHemuyecKou
meopuu
Temnepamypa. 2 1
Duepeus menniosozo
0BUINCEHUS
Bzaummuvie 3
npespauens
Jrcuoxocmeti u
2az08. Teépovie
mena
OcHosbl 7 1
MepMOOUHAMUKU
4 OcHoBBI 22 1 2
3J1eKTPOAMHAMHKHU
Dnekmpocmamuxa 9
3axonwi 8 1 2
NOCMOSIHHO20 MOKA
Onexmpuueckuii 5
MOK 6 PA3IUUHBIX
cpeoax
5 IToBTOpEHHE 1
6 HTtoro 68 4 4




Kane}mapno-TeMaaneCKoe NJIAHUPOBAHHE

10 kiace
Ne Tema ypoka KosmuecTBO HUcnoab3oBanue Jara
n/n 4acos o0opynoBaHus IJ1aH daxr
BBenenue (1 yac)
1/1 Uro uzyuaet Qusuka. Puzndyeckue 1 7.09
siBrieHUsl. HaOMIOICHNS ¥ OTIBITHI.
Mexanuka (24 yaca)
Kunemamuxka (9 uacos)
2/1 MexaHndeckoe JBYKCHHUE, BUJIBI 1 8.09
JIBUOKEHUM, €r0 XapaKTEPUCTHKH.
3/2 PaBHOMepHOE JBH)KEHUE TET. 1
CkopocTb. YpaBHEHHE PABHOMEPHOIO 14.09
nBrkeHus. Pemmenue 3amay.
4/3 ['paduku npssMOTUHEHHOTO 1
paBHOMEpPHOTO IBMKEHUs. Pemenne 15.09
3a1au
5/4 CxopocTh ITpu HEPABHOMEPHOM 1 ®poHTanbHAS 21.09
JIBUXKEHUH. MTHOBEHHAs! CKOPOCTb. nabopatopHas
CrnoxeHue ckopocTeit pabota «3yuenue
PaBHOYCKOPEHHOTO
HIPSMOJIMHEUHOT O
JBHKCHUS:
IITAaTUB
1a00paTOPHBIH,
MEXaHHYEeCKasl CKaMbs,
OpYCOK JepeBSIHHBIH,
3JIEKTPOHHBIN
CEeKyHJIOMep
C JaTYUKaAMHU,
MarHUTOyIpaBlseMble
TepPKOHOBBIC TATUUKHU
CEeKyHJIOMepa
6/5 [IpssMonHEITHOE PaBHOYCKOPEHHOE 1 22.09
JIBUKECHHE.
716 Pemenne 3amau Ha IBUKEHUE C 1 28.09
MOCTOSTHHBIM YCKOPEHHUEM.
8/7 Jewmwxenue ten. [loctynarensHoe 1 JlabopaTopHas 29.09
JIBUKEeHUE. MaTepuanbHas TOUKa. pabota Ne 1
N3ydenune ABUKEHUS Tea Mo «3yueHune qBUKEHUS
OKPYKHOCTH. TeJa MO0 OKPYKHOCTUY:
BECHI JJICKTPOHHEIE,
IITATUB J1abOpaTOPHBII
c
JepIKaTeneM,
JTUHAMOMETp, HUTD,
JIEHTa MepHasi,




aucT Oymaru,
rpy3, 3JIEKTPOHHBII

CEKYHJIOMep
9/8 Pemienue 3a1au mo Teme 5.10
«Kunemarukay.
10/9 | KoutposbHas padota Ne 1 6.10
"Kunemartuka".
Jlunamuka (8 uacos)
11/10 | B3aumoseiicTBHE TEI B IPUPO/IE. 12.10
SIBnenue nnepuuu. MuepuuanbHas
cucreMa orcueta. [lepBblil 3aK0H
Herorona.
12/11 | TloHsiTHE CHIIBI KaK MEPbI 13.10
B3auMoelicTeus Ten. Pemenne 3aaauy.
13/12 | Bropoii 3akon Herotona. TpeTuii 3aK0H 19.10
Herorona.
14/13 | Tlpunuun otHocuTeabHOCTH [ ames. 20.10
15/14 | SBnenwue Tarotenus. [ paBUTAIIMOHHBIC 26.10
CHUIBI.
16/15 | 3akOoH BCEMHUPHOTO TSATOTCHHUSI. 27.10
17/16 | IlepBas kocMuuecKasi CKOpOCTh. Bec 9.11
Tena. HeBecoMoCTh U meperpysKu.
18/17 | Cuusl ynipyroctu. CHJIbI TPEHHSL. dpoHTanbHAS 10.11
nabopatopHas pabora
«M3yueHue ABUKEHUS
Tela Mpu IeUCTBUH
CHUJIBI TPEHUS:
JepEBSIHHBIN OPYCOK,
HaboOp Tpy30B,
MEXaHHYeCKasi CKaMbl,
JTUHAMOMET]
3axonvl coxpanenusi (7 uacos)
19/18 | Nmmynbc MaTepUanbHOM TOUKH. 3aKOH ®poHTanbHas 16.11
COXpaHEHUS UMITYJIbCa. nabopatopHas paborta
«MccnenoBanue
yIPYyroro u
HEYIpyroro
CTOJIKHOBEHUS TEI»:
UITUHIPBI
MeTaJUTHIeCKue
(aTFOMUHUEBBIN H
CTaJIbHOMW), HUTh,
MJIACTUIIUH, IITAaTUB
1abopaToOpHBIH C
NepIKaTeneM, JTUHenKa
20/19 | PeakrtuBHOEe ABWKeHKE. Pemenue 3aqa4 17.11

(3aKOH COXpaHEHHs UMITYJIbCA)




21/20 | Pabora cuibl. MOIIHOCT. 23.11
MexaHnueckas SQHEprus Tela:

NOTEHIIMaJIbHAs U KUHETUYeCKasl.

22/21 | 3akoH COXpaHEHHs YHEPTUH B 24.11
MEXaHHKE.

23/22 | JlabopartopHas pabota Nel. «M3ydyenue JlaGoparopHas pabora | 30.11
3aKOHA COXPaHEHUsI MEXaHUYECKOMN Ne 2 «M3y4yenue 3akoHa
SHEPTHI. COXPAHCHUS YHEPTHUI:

IpYyKHHA KECTKOCTHIO
20 H/m, rpy3 maccoit
100 r (2 mrT.), IITaTUB
1a060paTOPHBIi C
JepIKaTesneM, JuHelKa

24/23 | Oo6oGwmaroiee 3ausTue. Penenue 1.12
3ajad.

25/24 | KoutpoinbHas padota Ne 2. "JIluHamuka. 7.12
3aKOHbI COXpPAHEHHS] B MEXaHUKe' .

Moaexkyasipnas ¢pusuka. Tepmogunamuka

(20 yacoB)

OcHo6bl MONEKYIAPHO-KUHEMUYECKOU meopuu

(6 uacos).

26/1 Crpoenue Bemecta. Moinekyia. 8.12
OcuHoBueble nonoxenust MKT.

DKCIepUMEHTAIBHOE JI0Ka3aTeIbCTBO
OCHOBHBIX TTos1okeHuit MKT.
bpoyHOBCKOE TBUXKEHHE.

27/2 | Macca monekyin. KonuuectBo 14.12
BEIIIECTBA.

28/3 | PemeHue 3ama4y Ha pacyeT BEIUYHH, 15.12
XapaKTePU3YIOMINX MOJIEKYIIBL.

29/4 | Cwiibl B3aUMOJICHCTBHS MOJICKYJI. 21.12
CtpoeHue TBEpAbIX, KHUJIKUX U
ra3000pa3HbIX TEJl.

30/5 Wneanshsiii raz B MKT. OcHOBHOE 22.12
ypaBHeHue MKT.

31/6 | Pemenue 3amau Ha TeMy «TemaoBoe 11.01
JIBHKCHHUE MOJICKYJID)

Temnepamypa. nepeus meniogoeo 08UNCEHUs

monekyn (2 uaca)

3217 Temnepatypa. TermnoBoe paBHOBECHE. 12.01

33/8 | AOconroTHas Temreparypa. 18.01

Temneparypa — Mepa cpeaHen
KMHETUYECKON SHEPTUu IBUKEHUS
MOJIEKYII.

Ypasnenue cocmosanus udeanvnozo 2asza.
T'azosvie 3axonwl (2 uaca)




34/9 YpaBHEHHE COCTOSIHUS UAECATBHOTO 19.01
raza. ['a30oBbl€ 3aKOHBI.

35/10 | JlabopartopHast pabora Ne2. «OrmbITHAs JlaGopaTopnas pabora | 25.01
npoBepka 3akoHa I'eit-Jlroccakay. Ne 3

«JKCcnepuMeHTaIbHas
NpoBepKa 3aKkoHa ['eil-
JIroccaka»: naTunk
JABIICHUS, TATYUK
TeMIepaTypbl, LITATUB,
cocyn s
JEMOHCTPAINHU
ra3oBBIX 3aKOHOB,
JUHEWKa, cocy ¢
TENJIOM BOJIOM, COCY C
XOJIOHOMN BOJOU

Bzaumnvle npeepawenus srcuokocmeti u 2azos.

Teepovie mena (3 uaca)

36/11 | HacsleHHbI# map. 3aBUCHMOCTD ®poHTaNbHAA 26.01
JIABJICHUSI HACBIIIIEHHOTO I1apa OT naboparopHas pabora
temneparypsl. Kunenue. Mcnapenue «M3mepenue
KHMJKOCTEM. BJIQJKHOCTH BO3JyXa»:

JATYUK TEMIIEPATYPHI,
TepMOMETp, Mapis,
cocyJ ¢ BOAOH

37/12 | BiaxHOCTh BO3JyXa U €€ U3MEPEHHUE. 1.02

38/13 | Kpucramnuyeckue u amophHbIe Tema. 8.02

OcHosbl mepmoounamuru (7 4acoe)

39/14 | Buytpennss sueprus. Pabora B JleMoHcTpanus 9.02
TEPMOJUHAMHUKE. «M3meHeHue

BHYTPCHHEH dHEPTUU
Tela Mpu TPEHUU U
yaape»: JaTIYuK
TeMIepaTypsl, 1Be
JIOCKH, JIB€ CBUHIIOBHIC
MJIACTUHKU, MOJIOTOK

40/15 | KonuyecTBo TEIUIOTHL. Y IeJIbHAs 15.02
TEIMJI0EMKOCTb.

41/16 | IlepBblii 3aKOH TEPMOTUHAMHUKH. 16.02
Pemenue 3amau.

42/17 | HeoOpaTuMOCTh POLIECCOB B MIPUPOJIE. 22.02
Penrenue 3amau.

43/18 | Tpunnun aeiictus u KI1/1 TerioBsix 22.02
JIBUTATEJICH.

44/19 | TloBTOpHUTENHEHO-0000MIAIOLIHIA YPOK 1.03

no TeMaM «MoutekyisipHas (pu3mkKa.
TepMoaMHAMUKAY.




45/20

Kontponbnas padota Ne 3.
«MonexynsipHas ¢puznka. OCHOBBI
TEePMOAMHAMUKHY.

2.03

OCHOBBI 2J1eKTPOAUHAMUKH (22 yaca)

Onexmpocmamuka (9 uacos)

46/1

Yto Takoe 3NEKTPOIUHAMUKA.
Ctpoenue aToma. DJIEKTPOH.
DIIEKTPUUYECKUM 3apsia U
JJIEeMEHTapHbIC YaCTHUIIBI.

8.03

4712

3aKOH COXpaHEHMsI IJIEKTPUUECKOTO
3apsiaa. 3akoH Kyrona.

9.03

48/3

Pemenue 3anau. 3akoH coxpaHeHus
JIEKTPUUECKOTO 3apsijia ¥ 3aKOH
Kynona.

15.03

49/4

Onexrpudeckoe nojue. HanpspkeHHOCTD
ANEKTpUYEeCcKOro nois. [Ipunnun
CyNEepHO3UIMHY NToNIeH. Pemenune 3aau.

16.03

50/5

Cui0BBI€ JIMHUU AJIEKTPUYECKOTO OIS,
Pemenue 3amay.

29.03

51/6

Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHA
Kynona, npuHnumna cynepno3unuu,
3aKOHA COXPAHEHUS DIIEKTPUUECKOTO
3apsja.

29.03

52/7

IToTreHnnuanbpHas OHCPIHUA 3apPsAKCHHOI'O
TCJIa B OAHOPOJHOM
QJICKTPOCTATUYCCKOM II0JIC.

30.03

53/8

[ToTeHman 3JIeKTPOCTaTUYECKOTO
nosist. PaznocTts norenunanon. CBs3b
MCKAY HAMMPSA)KCHHOCTBIO ITOJIA U
HaIPSDKEHUEM.

5.04

54/9

Konnencaropsl. Haznauenue,
YCTPOMCTBO U BUJIBI.

6.04

3axonvl nocmosinno2o moxa (8 uacos)

55/10

DNEKTPUYECKUN TOK. Y CIIOBUS,

H€06XOI[I/IMBI€ AJig €ro CyneCTBOBaHUA.

12.04

56/11

3akon OMa a1 yyacTKa LenH.
[TocnenoBarenbHOE U apaenbHOE
COCIMHEHUE MPOBOTHUKOB

JeMoHCTpanus
«MccnenoBanue
3aBUCHUMOCTH CHJIbI
TOKa B IPOBOJHUKE OT
HaIIPSAXKCHUA . JaTYHUK
TOKa, 1aTYUK
HaIpsXCHU,
pEe3HUCTOp, PeocTar,
HUCTOYHHUK IINTAHU,
KOMIUIEKT IIPOBOJIOB,
KJIFOY

13.04




57/12

JlaGopaTtopHnast pabota Ne3: «M3yuenue
MOCJICAOBATCIIBHOI'O U MapaJUICIIBHOTO
COCIMHEHUSI TIPOBOHUKOB.

JlaGopaTopHas pabora
Ne 4 «M3yuenue
napajiesibHOTO U
I10CJIE0BATEIbHOI0
COCIMHEHHUS
MPOBOJHUKOBY: TaTYUK
TOKa, JaTYHK
HaNpsDKEHUS,
aMIIepMeTp
JBYXIIPEAEIbHBIN,
BOJIBTMETP
JNBYXIIpEJeIbHbIN,
PE3UCTOPBI, HCTOUHUK
MUTAHUS, KOMIUIEKT
IPOBOJOB, KJIIOY

19.04

58/13

Pabora 1 MOIITHOCTE TOCTOSTHHOTO
TOKA.

®poHTanbHas
nabopatopHas pabora
«M3mepenue paboThl U
MOIIHOCTH
AJIEKTPUUECKOTO TOKa»:
JaTYUK TOKA, JaTYUK
HaIMpsKEHUS,
aMIepMeTp
JIBYXIIPEAEIbHBIN,
BOJIbTMETP
JIBYXIIPEAEIbHBIN,
JaMIOYKa, UCTOUHUK
MUTAHUS, KOMILIEKT
MIPOBOJIOB, KJIIOY

20.05

59/14

DneKTpoABMKYyIas cuia. 3akoH Oma
JUTS TIOJTHOM TIETH.

26.04

60/15

JlaGopaTtopHnast pabota Ne4.
«3mepenne DJ1C 1 BHyTpEHHETO
COTIPOTHUBIICHUSI UICTOYHUKA TOKa.

JlaGopaTopHas padorta
Ne 5«M3mepenne DJIC
U BHYTPEHHETO
COIIPOTHUBIICHUS
HCTOYHUKA TOKa»:
JaTYUK TOKA, NaTUUK
HamnpsHKeHUs,
aMIIEpMETP
JBYXIIPEAECIbHBIM,
BOJIBTMETD
JBYXIIPEACIbHBIM,
pE3UCTOP, UCTOYHUK
MUTaHUS, KOMIIJIEKT
MIPOBOJIOB, KJIKOY

27.04

61/16

Pemenue 3a1a4 (3aKOHBI TOCTOSIHHOTO
TOKA).

4.05




62/17 | KoutponbHas padota Ne 4. "3aKkoHbI 10.05
MOCTOSTHHOTO TOKAaY.

Dnexmpuueckuil MoK 6 paziutHuLX cpedax (5

4acoe)

63/18 | DnekTpuyeckas MPOBOIUMOCTh 11.05
pa3IMYHBIX BEMIECTB. 3aBUCIMOCTh
COIPOTUBIICHHUS TPOBOJAHUKA OT
temreparypbl. CBEpXIIPOBOAUMOCTD.

64/19 | DnekTpuveckuii TOK B 17.05
MoynpoBoHKKaAX. [I[pumeHenune
MOJIYTIPOBOTHUKOBBIX TPUOOPOB.

65/20 | DnekTpuuecKuii TOK B BaKyyMe. 18.05
DNIEeKTPOHHO-ITy4YeBasi TpyOKa.

66/21 | DieKTpUUECKUil TOK B KUIAKOCTSIX. 24.05
3aKOH ANEeKTPOIIN3A.

67/22 | DrnekTpuyeCcKHii TOK B rasax. 25.05
HecamocTosTensHbll 1
CaMOCTOSTENIbHBIN pa3psbl.

IoBTOopenue (1 yac)

68/1 | IloBTopeHue. 31.05




TemMaTnuyeckoe NIAaHKPOBaHUE

11 xnacc

(68 wacoB 2 4/B HEJIEINIO)

Ne TeMa Kosauu KonTpoabu JlaGopaTtopHbie
€CTBO ble paboThI padoTsbI
4acoB

1 OcHOBBI 11 1 2

IIEKTPOAUHAMUKHI
(mponosxenue 10
KJiacca)
2 Konebanus u BOJTHBL. 29 2 2
Ornrtuka.

3 KBanToBas ¢puznka 15 1

4 Crpoenue Beenennoit 7

5 [ToBTOpCHME 6

" 68 4 4

T

0

r

0




Kaneﬂuapﬂo- TEeMaATHYE€CKO€ IVIAHUPOBAHUE

11 kiace
Ne Tema ypoka Kouu | Hcnouab3oBanue Hara
n/ 4ecTB 000pya0BaHUSA wian | paxkr
n 0
4acoB
1. OcHoBbI 251eKTPOANHAMUKH (TIpoaoJIKeHHe 10 11
KJacca)
1 MarnuTHoO€ 10J1€, €r0 CBOMCTBA. 1 JemoncTpanus
«3mepenue
noJjs
MIOCTOSIHHOTO
MarHuTa»:
JlaT4YUK
MarHuTHOTO
noJs,
MMOCTOSIHHBII
MAarHuT
II0JIOCOBOM.
JleMoHcTpanus
«3mepenue
M0JI1 BOKPYT
MPOBOJIHUKA C
TOKOM»: TaTYUK
MarHuTHOTO
1oJis, ABa
ITAaTUBA,
KOMIIJIEKT
lopoBomos,
HMCTOYHUK TOKa,
KJIIOY
2 MarsuTHO€E noje TOCTOSHHOTO 1
AJEKTPUYECKOTO TOKA.

3 JleficTBE MarHUTHOTO MOJIS Ha 1
MPOBOJIHUK C TOKOM. JlaGopaTopHas
pabota Nel. «Habmronenue neicTBust
MAarHUTHOTO TIOJISI HA TOKY.

4 JleficTBHE MarHUTHOT'O MOJIS Ha 1
JIBIDKYIIIAICS DJIEKTPUUECKHH 3apsil.

5 Pemrenue 3apau no reme «MarHutHoe 1
TI0JIEY.

6 SIBneHue ANEeKTPOMArHUTHON UHAYKIIUH. 1
MarHuTHBIN TOTOK. 3aKOH
AJIEKTPOMArHUTHON MHIYKIUU.

7 HamnpaBneHnne MHIyKIIMOHHOTO TOKA. 1
IIpaBuiio JleHna.

8 Camonnaykuus. MTHAYKTHUBHOCTD. 1




JlabGopaTtopHas padota Ne2. «3yuenue
SABJICHU S BHGKTpOMaFHHTHOﬁ HHAYKIHUW).

JlabopaTopHas
padorta Ne 2
«3akon Dapanes.
SIBnenue
3JIEKTPOMAarHUTHO
U MHIOYKIUN»:
JIaTIUK
HaNpsKEeHU,
JIaTYUK
MarHuTHOT'O
IMoJisl, JINHEHKa,
KaTyIIKa-MOTOK,
MMOCTOSIHHBIMN
MOJIOCOBOM
MarHut, Tpyoka
n3 [1BX,
KOMILJICKT
MIPOBO/IOB,
IITaTUB C
JiepKaTeneM

10

DNEeKTPOMArHUTHOE T0JIE.

11

KonTponbnas padora Nel. «MaruutHoe
roJie. DJIIEKTPOMarHuTHAsE MHIYKITUS.

2. KoJieda

HHUA ¥ BOJHBI. OnTHKA.

12

CBOOOHBIE U BBIHYK/ICHHBIC
9JICKTPOMArHUTHBIE KOJICOAHMSI.

13

Konebartenbublit koHTYp. [IpeBparenue
SHEPTHUU MPH IIEKTPOMATHUTHBIX
KOJICOAHUSX.

14

[lepeMeHHBIN IIEKTPUYECKUH TOK.

JemoHcTpanus
«3mepenue
XapaKTEepUCTUK
IIEPEMEHHOTO
TOKa»:
JIByXKaHaJIbHas
IIpUCTaBKa-
ocumtorpad,
3BYKOBOH
reHeparop, Habop
1po0OBOJI0B

15

Tpanchopmaropsl.

FeHepI/IpOBaHI/IC SHGKTpHQCCKOﬁ OHCPIHUH.

JemoncTpanus
«Tpancdopmarop
»: IByXKaHaJIbHAas
MpHUCTaBKa
ocumtorpag,
3BYKOBOM
reHeparop,




MHOT00OMOTOYHBI
i
Tpancdopmarop,

Ha0Op NMPOBOJIOB

16 Pemenue 3amau mo teme:
«Tpanchopmaropsi».
17 [Ipon3BOACTBO U HUCTIOJIB30BAHUE
JJIEKTPUYECKON SHEPIUH.
18 [lepenaya snexTpo3HEprum.
19 DOnekTpomarauTHas BoiHa. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH.
20 [Mpunamn paaroTenedOHHOM CBS3H.
[Ipocreiimmii paioNpUEMHUK.
21 Panuonokanus. [Tonsitue o TeneBuICHUN.
PasBuTHe cpencTs cBs3H.
22 KonTponbHas padora No2.
«DJIEKTPOMArHUTHBIC KOJICOAHUS 1 BOJIHBIY.
23 CKOpOCTh CBeTA.
24 3akoH oTpakeHus cBeTa. Pemenue 3amau
Ha 3aKOH OTPa)KeHHE CBETA.
25 3akoH mpesioMmyIeHus cBeTa. Perenue 3amaq
Ha 3aKOH MPEJOMJICHHS CBETA.
26 JlaboparopHast pabota Ne3. «M3mepenue JlaGopatopHnas
MOKa3aTessl MPETOMIICHHS CTEKIIa. pabota Ne
4« 3mepenue
noKa3artess
MpeOMJICHUS
CTEKJIay:
OCBETHUTEJb C
UCTOYHUKOM
CBETa Ha
3,5 B, uctounuk
MATAHUSA,
KOMILIEKT
MIPOBO/IOB,
nieneBas
nuadparma,
MOTYHHJIHHAD,
TJTAHIIET Ha
IJIOTHOM JIUCTE C
KPYTOBBIM
TPaAHCIIOPTUPOM
27 JIunza. [TocTtpoenue n3o0pakxeHus B JIMH3E. Jlabopatopnas
pabora Ne 5
«Omnpenenenue

OIITUYECKOUN CUJIBI
U (POKYCHOTO
paccTosiHUsA




cobuparomei
JIUH3BIN:
OCBETHUTEJIb C
HUCTOYHUKOM
ceera Ha 3,5 B,
HUCTOYHUK
MUATAHUSA,
KOMILJIEKT
MPOBOJIOB,
niesneBas
nuadparma,
SKpaH CTAJIbHOM,
HampasJISIONIas ¢

U3MEPUTEIBHON
IIKaJION,
cobuparoniue
JIMH3BI,
paccenBaroias
JIMH3a, CIIai
«Mogenb
npeaMera B
peittepe
28 JHucnepcus ceera. 1
29 Wurepdepentus crera. udpaxus crera. 1
30 [Tonspusanus ceera. 1
31 Pemenue 3amau mo teme: «OMNTHKA. 1
CBETOBBIC BOJHBIY.
32 KonrtponbHas padora Ne3. «OnTuka. 1
CBETOBBIEC BOJHBIY.
33 ITocTynaTsl TEOPUU OTHOCUTEIBHOCTH 1
34 PensaTuBUCTCKUI 3aKOH CIIOKEHUS 1
CKOPOCTEN. 3aBUCUMOCTb YJHEPTUH TE€NA OT
CKOpPOCTH €ro JBMXKeHUs. PensTuBucTckas
JTMHAMHKA.
35 CBsI3b MEXJTy MACCOH M DHEPTHEN 1
36 Bunel uznyuyenui. [lkana 1
AJIEKTPOMArHUTHBIX BOJIH.
37 CrieKTphl U CIEKTPAJIbHBIE alllapaThl. 1
Bunbl ciektpoB. CieKTpajbHbIN aHAIH3.
38 JlaboparopHas pabota Ned. «Habnronenue 1
CIUIOIIHOT'O Y JINHEHYATOTO CIIEKTPOBY.
39 WNudpakpacHoe u ynbTpaduoieToBoe 1
U3JIy4EHUSI.
40 PenTrenosckue nyyu. 1
3. KBanToBas Qpu3uka 15
41 ®dorodrddext. YpaBHeHue DiHIITEHHA. 1
42 DOTOHBI. 1
43 ITpumenenue potorddekra. 1




44 Ctpoenue atoma. OnbiTel Pesepdopra. 1

45 KBanToBbI€ nocTynars! bopa. 1

46 Jlazepsl. 1

47 CTtpoeHue aTOMHOTO sijipa. SlnepHble CUIIBL. 1

48 OHeprus CBA3U aTOMHBIX SEP. 1

49 3aKOH paJIMOAKTHUBHOTO pacraa. 1

50 Snepnbie peakuuu. Jlenenue saep ypasa. 1
LlenHble saepHbIe peakuuu. S nepHblid
peaxTop.

51 [IpuMeHeHue a1epHOI SHEPrUH. 1
Bbuonornueckoe neiicTBre paanoaKTHBHBIX
W3JTyYCHHUI.

52 Kontponsnas padora Ne4. «CeToBbIe 1
KBaHTHl. DU3KKaA aTOMHOTO JIpay.

53 @du3nKa 2IeMEHTapHBIX YaCcTHIL. 1

54 Enunas ¢usmdeckast kapTuHa Mupa. 1

55 ®du3uKa 1 Hay4YHO-TEXHUYECKast 1
PEBOITIOLIUSL.

4. Ctpoenue Bcenennoi 7
56 Crpoenne COTHEYHOW CUCTEMEI. 1
57 Cucrema 3ems-Jlyna. 1
58 Oo6mme ceenenus o ComHIle. 1
59 HcTounnky dHEpruu U BHYTPEHHEE 1

ctpoerune CojHIa.

60 dusznyueckas mpupoaa 3Be3/1. 1

61 Hama ['anaktuka. IlpocTpancTBeHHBIE 1
MaciTabbl HabMo1aeMoil BeeneHHoi.

62 [IpoucxoxaeHue 1 3BOOLMS TATAKTHK U 1
3BE3.

6. [ToBTOpeHne 6
63 IToBropenne «KuHemaTnka 1
64 IToBTOpeHue «/IMHaMuKa» 1
65 IToBTOpEeHMNE «3aKOHBI COXPaHEHUS 1
66 IToBTOpEHNE «IIEKTPOCTATHKAN 1
67 IToBTOpeHne «NEeKTPOAMHAMUKA)) 1
68 HToroBoe moBTopeHue 1




