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IHosicHuTEILHAA 3aIIHCKA

Pabouvas nporpamma o  dusuke 11st 7-9 kinacca cpeaneit 001meodpa3oBaTeIbHON IITKOJIBI COCTaBICHA HA OCHOBE:

- @enepanbHbIil 3akoH OT 29.12.2012 Ne 273-®3 (pex. ot 31.07.2020) «O6 obpazoanuu B Poccuiickoit denepanum» (C U3M. U JIOM., BCTYI. B CUITY C
01.09.2020). — URL: http://www. consultant.ru/document/cons_doc LAW 140174.

- [TacniopT HaumoHanbHOTO IpoekTa «ObpazoBanuey (yTB. npe3unuymom Cosera npu [Ipesunente PO o crparernueckoMy pa3BUTHIO U HAITMOHABHBIM
npoekTaM, TpoTokoa oT 24.12.2018 Ne 16). — URL: http://www.consultant.ru/document/cons_doc LAW_319308/.

- l'ocynapcrBennas nporpamma Poccuiickoii @enepanun «Pa3zsutie oopazoBanus» (yTB. [loctanoBnenuem [IpaBurensctsa PO ot 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «OO6 yTBEepKIEHHH TOCYyJapCTBEHHON mporpammbl  Poccuiickoit ®enepamuun  «Pa3zButne oOpa3oBaHus». —
http://www.consultant.ru/document/cons_doc LAW_ 286474/cf742885e783e¢08d9387d7 364e3426187ec1381/.

- Ilpodeccuonaneherii ctanaapt «llemgaror (memarornyeckasi 1eATeIbHOCTh B JOIIKOJILHOM, HAYaJIbHOM OOIIIEM, OCHOBHOM OOIIEM, CpeHeM 001IeM
oOpa3oBaHum), (BocuTaTenb, yuutenb)» (pea. ot 16.06.2019) (Ilpukaz MunuctepcTBa Tpyaa U conuaibHoi 3amutsl PO ot 18 okTsa6ps 2013 1. Ne
5441, ¢ 3BMEHEHUSIMHU, BHECEHHBIMH TMpUKa3oM MuHHCTEpCTBa TpyAa U corzanuTel PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 r. Ne 4221). — URL:
http://knme.centerstart. ru/sites/knmc.centerstart.ru/files/ps_pedagog red 2016.pdf.

- @enepalibHBIN TOCYIapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHIAPT OCHOBHOTO 00111eT0 00pa3oBaHus (YTB. MpUKa30M MUHHUCTEpCTBA 00pa30BaHUS M HAYKH
Poccwuiickoit @eneparuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020). — URL: https://fgos.ru.

- Meronuueckue peKOMeHIAIH 110 CO3/IaHUI0 U (YHKIIMOHUPOBAHUIO JETCKUX TeXHOMapKoB «KBanToprym» Ha 6a3e o01ieo0pa3oBaTeabHbIX
opranu3zanuii (yTB. pacnopsbkeHueM MunuctepceTBa npocenienus Poccuiickoit @eneparun ot 12.01.2021 Ne P-4). — URL: http://www.
consultant.ru/document/cons_doc LAW_ 374695/.

- [lopsimok opraHu3aluy U OCYIECTBICHUS 00pa30BaTENbHOMN EATEIFHOCTH 110 OCHOBHBIM 00111€00pa30BaTeIbHBIM IPOTpaMMaM HauyalbHOTO OOLIEro,
OCHOBHOTO O0IIET0 U cpeHero obmiero oopazoBanus (yrBepxacH nprukazoMm Munoopuayku P® ot 30 aBrycra 2013 roga Nel015, ¢ usmenenusimu ot 1
mapta 2019 rona);

- CaHUTapHO-3MNIEMHOJIOTHYECKHE TPEOOBAaHMSI K YCIOBUSAM M OpraHu3anuu o0ydeHus: B o0meoopazoBaTesbHbIx yupexaeHusx CaunlluH 2.4.2.2821-
10 (yrBepxkaensl IlocTtanoBnenuem I71aBHOTO TocyqapcTBEeHHOro canutapHoro Bpada P® ot 29 nexabpst 2010 roma Nel89, ¢ m3meHeHHsMU OT
25.03.2019 1.);

- Ctparerus pazButus Bocriutanus B Poccuiickoit deneparu Ha nepuon 10 2025 rona (yreepxkaena Pacniopsoxenunem [IpaBurenscta PO ot 29 mas
2015 romga Ne996-p);

- Konnenuus pasButus mMarematndeckoro odpaszoBanust B Poccuiickoit denepanum (yrBepkaeHa pacnopsbkenueMm llpaButensctBa Poccuu ot 24
nekabps 2013 roma Ne 2506-p);

- @epnepanpHBIi TIEepeUYeHb YYEOHUKOB, PEKOMEHIYEMBIX K HCIIOJIB30BAaHUIO TPH peaM3alliil HMMEIOUIMX TOCYJapCTBEHHYIO AaKKpEIUTAILUIO
00pa3oBaTeNbHBIX TPOrpaMM HadaJbHOTO O0IIEero, OCHOBHOTO 00IIero, cpeaHero odiero oopasosanus (nmprukaz MuHucTepcTBa npocsenieHuss PO or
08.07.2021 r. Ne 321);
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- [Ipuka3z MunoOpuayku Poccum ot 09 mronst 2016 roma Ne 699 «OO0 yTBep)KIEeHHUU TEPEUHS OpraHU3aIfil, OCYIIECTBISIONIMX BBIMYCK YUe€OHBIX
MOCOOMH, KOTOpBIE JOMYCKAIOTCS K KCIIOJIb30BAHUIO TIPHU pealu3allii UMEIONINX TOCYAapCTBEHHYIO aKKPEIUTAIMIO0 00pa30BaTENBHBIX MPOTpamMm
Ha4yaJbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPETHEr0 00IIIero 00pa3oBaHUsM»;

- Ilpumepnas ocHoBHas o0OpaszoBaTelbHAass MporpaMMa OCHOBHOTO oOmiero obpa3oBanus (omobpeHa DenepaidbHBIM HAYYHO-METOIUYCCKHM
o0benuHEeHHEeM TO o0IeMy o0pa30BaHHIO, MPOTOKON 3acemanus oT 8 ampens 2015r. Nel/15, B pemakumm mpotokosa Ne 3/15 ot 28.10.2015
beneparbHOro y4eOHO-METOINIECKOT0 0O TMHEHMSI 10 00IIeMy 00Pa30BaHHUIO);

- Metoauueckre peKOMEHIAIMKU MO CO3JaHUI0 U (YHKIIMOHHMPOBAHHIO B 0011€00pa30BaTeNbHBIX OPraHU3alUsAX, PACIOJIOKEHHBIX B CEIbCKOM
MECTHOCTH U MaJIbIX TOpOJiaX, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYUYHOW M TeXHOJOrmyeckon HampamieHHocTell («Touka pocta») (YTBepkIeHbI
pacriopsbkeHreM — MuHHCcTepcTBa — mpocBemmieHuss  Poccmiickoit ®emeparum ot 12 sgmBaps 2021 r. Ne  P-6). — URL:
http://www.consultant.ru/document/cons_doc LAW_374694/.

®duzuka. 7-9 xnaccel: padoune nporpammbl K Jimann Y MK A.B. Tlepsimkuna, H.B, E.M. I'ytHuk: yuebHo-MeToanueckoe nmocooue/H.B. ®dunonosuy,
E.M. I'ytauk.-M.: [Ipocda, 2017.

Ieau u 3agauun
Peanu3anus ocHOBHBIX 00111€00pa30BaTENIbHBIX IPOrPaMM 110 Y4eOHBIM IPEAMETaM €CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH, B TOM UHUCIIE B paMKax
BHEYPOYHOH JIeATEIILHOCTH 00yYatOLIIXC .
PazpaboTka u peanusanus pa3sHOYpPOBHEBBIX JOMOJIHUTENIBHBIX 0011€00pa30BaTEIbHBIX IPOIPAMM €CTECTBEHHO-HAYYHOI HAIIPaBICHHOCTH, a TaKXkKe
MHBIX [IPOrpaMM, B TOM YHCJI€ B KAHUKYJISIPHBIA TEPUO/I.
BoBneuenue yuamuxcs U nejarorn4eckux pabOTHUKOB B IPOEKTHYIO JESATEIbHOCTD.
Opranuzanust BHEy4eOHOU AeATENbHOCTH B KAaHUKYJISIPHBINA IEpUOI, pa3padoTKa U peaqn3alis COOTBETCTBYIOIIMX 00pa30BaTeIbHBIX IPOTpaMM, B
TOM 4HMCJI€ JUIs JIarepeil, OpraHn30BaHHbIX 00Pa30BaTENbHBIMU YUPEXKICHUSIMH B KAHUKYJIIPHBIA IEPUOI.
[NoBpIieHue npohecCHoHaILHOTO MAaCTEPCTBA MEIArOrMYECKIX pPaOOTHUKOB LIEHTPA, PEATU3YIOIUX OCHOBHBIE U JONOJHUTEIbHbIC
0011e00pa3oBaTeIbHBIC TPOTPAMMBI.
Co3nanue nentpa «Touka pocTta» mpeanoaraeT pa3BuTie 00pa3oBaTeIbHOW HHPPACTPYKTYPHI 0011e00pa30BaTeIbHON OpraHU3aliy, B TOM YUCIIe
OCHAIIIeHHE 0011e00pa30BaTEILHON OPTaHU3aIINN:
000pyI0BaHUEM, CPEICTBAMU O0YUCHHS U BOCIIUTAHUS ISl M3YyUYCHHUS (B TOM YHUCIIE SKCIIEPUMEHTAIBLHOI0) MPEIMETOB, KypCOB, AUCIUILIUH (MOTyICi)
€CTECTBEHHO-HAy4YHOW HApPaBIEHHOCTH MPH pealn3allii OCHOBHBIX 00111e00pa30BaTeIbHBIX IPOrPaMM U JIOTMOIHUTENBHBIX 00111€00pa30BaTeIbHbIX
MporpamMm, B TOM YHUCIIE JJIS PACIIUPEHUs COACPIKaHUS YUEOHBIX MpeaMeToB «Pusukay, «Xumus», «buonorusny;
000py10BaHUEM, CPEICTBAMU OOYUCHHS U BOCIIUTAHUS AJIS pealIn3alliy IPOrpaMM JIOTIOJIHUTEILHOI0 00pa30BaHysl €CTECTBEHHO-HAYYHON
HaIlpaBJICHHOCTEM;
KOMIIBIOTEPHBIM M HHBIM 000PYJOBaHUEM.

VYueOHbIi m1aH 1o ¢usuke B 7-8 Kiaccax mpearnonaraeT 2 yueOHbIX yaca B HeJlenio, a B 9 — 3 yaca B HEJEIIO.



OO0mas xapakTepucTHKa y4e0HOro npeaMera

HIkonbHBINA Kypc PU3UKH — CUCTEMOOOPA3yIOMIUI 17151 €CTECTBEHHOHAYUYHBIX MTPEIMETOB, IIOCKOJIBKY (PH3MUECKUE 3aKOHBI, JIEXKAIe B OCHOBE
MUPO3/aHHUs, SBJISIOTCS OCHOBOM CO/IEP)KaHUs KypCOB XMUMUH, OMOJIOTHH, reorpaduu 1 aCTPOHOMHUH.
Lentpsl 00pa30BaHus €CTECTBEHHO-HAYYHON HANpaBleHHOCTH « Touka pocTa» co3aHbl ¢ LENbI0 Pa3BUTHS y 00yUYaIONIMXCsl €CTECTBEHHO-HAYYHOH,
MaTeMaTU4eCKOM, MHPOPMALIMOHHOM IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO U KPEaTUBHOT'O MBIIICHHSI, COBEPILIEHCTBOBAHUS HABBIKOB
€CTECTBEHHO-HAYYHOW HAPABJICHHOCTH, a TAKKE JJIS MPAKTHUECKOM 0TpaboTKH yueOHOTro Marepuana mo yueOHbM npeameraM «Pusukay, «XuMus»,
«buonorusy.

DKCIIEPUMEHT SIBJISICTCSI HCTOYHMKOM 3HAHUHM M KPUTEPUEM MX UCTHMHHOCTH B Hayke. KoHILenus coBpeMeHHOro o0pa3oBaHus Opa3zyMeBaeT, 4To
B Y4eOHOM DSKCIIEPUMEHTE BEAYILYI0 POJIb JOJDKEH 3aHATh CAMOCTOSTENBHBIM MHCCIIEOBATENIbCKUN ydeHHUYecKui skcnepumeHT. COoBpeMEHHbIE
SKCIEPUMEHTAIbHbIE UCCIET0BAaHMA O (PU3HKE YKE TPYAHO MPEACTaBUTh O€3 UCIOIB30BAHUS HE TOJIBKO aHAIIOTOBBIX, HO U IIM(POBBIX U3MEPUTETBHBIX
npubopos. B ®DenepambHOM rocylapcTBEHHOM 00pa3oBaTENbHOM CTaHAApTE IMPOMKMCAHO, YTO OJHMM M3 YHHMBEPCAJIbHBIX Y4YEOHBIX IEHCTBUA,
npuoOpeTaeMbIX yUYaIIUMUCS, JODKHO CTaTh YMEHHE «IIPOBEACHHUS OMBITOB, MPOCTHIX SKCIIEPUMEHTAIBHBIX HCCIEAOBAHMMA, MPSMBIX U KOCBEHHBIX
U3MEPEHUH C UCTI0Ib30BAHUEM aHAIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOBY.

Peanuzanus naHHOM mporpamMMbl 1o (U3UKE IMpeanojaracT HCIoyib30oBaHHe oOopynoBanHusi neHTpa «Touka pocray. Lludposas maboparopus
KapMHAJIBHBIM 00pa3oM M3MEHSIET METOJUKY M COAEP KaHUE IKCIIEPUMEHTAIBHOM EATEIbHOCTU U IOMOTAeT PEUIMTh NIPOOJIEMBbl, BO3HUKAIOIINE ITPU
UCIOJIB30BAHUU CTAPOT0 JJAOOPATOPHOTO 0OOPYIOBAHUS.

Onucanue MecTa yue0OHOro npeaMera, Kypca B y4eOHOM IIaHe.

B ocHoBHO# mKoNe ¢u3nka nzydaercs ¢ 7 mo 9 kiacc.

B 7, 8 kmaccax mo 70 yueOHBIX 4acoB U3 pacyera 2 yueOHbIX Jaca B HeZlelo; B 9 kimacce 105 yacoB — 3 y4eOHBIX yaca B HEJIEIIO.

B cooTBeTcTBUM ¢ yueOHBIM IUIAHOM Kypcy (PHU3HMKH MpeaniecTByeT Kype « OKpyKaroluii MUp», BKIIOUAOLIHI HEKOTOphIE

3HaHUS U3 00JacT GU3NKU U acTpOHOMUH. B 5—6 Kiraccax BO3MOXHO TpenojjaBanne Kypca «BBesieHne B ecTeCTBeHHO-HAayYHBIE TIPEAMETHI.
EctecTBO3HaHME), KOTOPBIM MOKHO paccMaTpUBaTh Kak MPOIEAEBTUKY Kypca pu3uku. B cBoro ouepens, conepkaHue Kypca (GU3UKH OCHOBHOM
LIKOJIBI, SABJIAACH 0230BBIM 3BEHOM B CUCTEME HETIPEPHIBHOTO €CTECTBEHHO-HAYUYHOTO 00Pa30BaHUs, CIIyKUT OCHOBOM /JIsl OCIIEAYIOLIEH YPOBHEBOM U
npodunsHO quddhepeHIHann.

Pabouvas mporpamma cocraBiieHa Ha OCHOBaHHH aBTOPCKO# mporpammbl H.B. ®unonosuy, E.M. I'ytauk. Onyb6nukoBanHoi B cOopuuke: dusuka. 7-9
KJacchl: paboune nporpammsl kK tuauu Y MK A.B. Ilepeinkuna, H.B, E.M. I'yTauk: yue6HO-MeTomuueckoe nmocooue/H.B. @unonosuy, E.M. I'yTHUK.-
M.: Ipoda, 2017.



1. Ilnanupyemble pe3y/bTAThbl OCBOCHHUS y4eOHOr0 npeamera «Pusnkar

7 KJIacc
Juunocmuvimu pesynomamamu n3ydeHus kypca «dOusuka» B 7-M Kiacce sBisieTcss GOpMUPOBAHHE CIICTYIONTUX YMEHUN:
OrnpenenaTh U BBICKa3bIBATh MO PyKOBOACTBOM TI€arora camble 00IIre Tl BCEX JIF0ICH MpaBuiia TOBEACHUS TIPU COTPYTHUUYECTBE (ITHUIECKHUE HOPMBI).

B MPCAJIOKCHHBIX NI€JArOroM CUTyaluiax O6HI€HI/IH " COTPYAHNYCCTBA, OITMPAACH HA 06[111/16 AJI1 BCEX IMpaBujia NOBCACHUA, ACIATh BI>I60p, IIpH IMMOAACPIKKE
APYTrUuX YYaCTHUKOB I'PYIIIIBI U II€Jarora, Kak NoCTyIuThb.

CpencTBoM AOCTHKEHUS 3TUX PE3yJIbTaTOB CIY>KUT OPraHM3allls Ha YPOKE MapHO-TPYIIOBON pabOTHI.

Memanpeomemnvimu pe3yivmamamu n3ydeHus Kypca «Pusuka» B 7-M Kiacce sBISIOTCS (OPMHPOBAHUE CIEIYIOIINX YHHUBEPCATBHBIX yUSOHBIX
neitictuii (YY D).

Peeynamusnvie YYII:

Onpenensats U GOPMYIMPOBATH LIEIb IEATEILHOCTH Ha YPOKE.

[IporoBapuBarth MOCIEA0BATENBHOCTD JEHCTBAN HA YPOKE.

VY4uThes BBICKa3bIBaTh CBOE MPEAIIOI0KEHNE (BEPCHIO) HA OCHOBE pabOThI C MILTIOCTpanuel yueOHHKa.

Yuutecs paboTaTh 10 NPEIJIOKEHHOMY YUUTENEM IIJIaHy.

CpenctBoM (HOpMHUPOBAHUS ATUX JCHCTBUIN CITY>KUT TEXHOJIOTUS MPOOIEMHOr0 JMajiora Ha 3Tane U3y4eHus: HOBOro MaTepuaia.

Y4YuUThCS OTIINYATh BCPHO BBIIIOJIHCHHOC 3aIaHUC OT HEBCPHOTO.



VY4UTBCS COBMECTHO € YUUTEIIEM U APYTUMH yUYEHUKAMHU JJaBaTh YMOLMOHAIBHYIO OLIEHKY AEATEIbHOCTHU KJ1acca Ha ypOKe.
CpenctBoM (OPMHUPOBAHUS ITUX JEHCTBUIN CITY>KUT TEXHOJIOTHUS OLEHUBAHUS 00pa30BaTEIbHBIX JOCTH)KEHUH (YUEeOHBIX YCIIEXOB).

Tloznasamenvrvie YV/I:

OpueHTHpOBaThCA B CBOEH CHCTEME 3HAHUM: OTINYATh HOBOE OT y>KE€ U3BECTHOI'O C IIOMOILBIO YUUTEIS.

Jlenates mpeaBapUTENbHBIN 0TOOP HCTOYHUKOB HH(GOPMAIIUU: OPUECHTHPOBATHCS B ydeOHUKe (Ha pa3BOpOTE, B OTJIABICHUH, B CIIOBApe).

JloObIBaTh HOBBIE 3HAHUS: HAXOUTh OTBETHI HA BOMPOCHI, UCIOIb3Ys Y4EOHUK, CBOI KU3HEHHBIN OMBIT U HH(POPMAIUIO, TOTYYEHHYIO Ha YPOKE.
[lepepabaTbiBaTh MOMYyUEHHYIO HHPOPMAIIHUIO: AeTaTh BBIBOABI B PE3yJIbTaTe COBMECTHOM pabOThI BCEro Kiacca.

[lepepabaTpIBaTh MOTyUYECHHYIO HHPOPMALIUIO: CPABHUBATH U KIACCU(PHUIIPOBATS.

[IpeoOpa3oBbIBaTh HHGOPMAIHIO U3 OHOW (HOPMBI B IPYTYIO: COCTABIATH (PU3NIECKHE PACCKA3HI M 33]]a4M Ha OCHOBE MPOCTEHINNX (hU3UIECKUX MOJIEIeH
(IpeaMeTHBIX, PUCYHKOB, CXeMaTHYECKUX PUCYHKOB, CX€M); HAXOAUTh U (POPMYJIUPOBATH PEIICHUE 3a7]a41 C TIOMOIIIBIO MPOCTEUIITNX MOAETEH

(IpeaMeTHBIX, PUCYHKOB, CXEMaTUYECKUX PUCYHKOB, CXEM).

CpenctBoM (OpMHUPOBAHUS ITUX NCHCTBUIN CITY>KUT yUeOHBII MaTepual U 3a/1aHus yueOHHKa, OPUCHTUPOBAHHBIC HA JIMHUU PAa3BUTHS CPEICTBAMHU
npeamMeTa.

Kommynuxamuenvie YVJI:

JIoHeCTH CBOYO MO3HIIUIO JI0 IPYTHX: OPOPMIISITH CBOIO MBICITH B YCTHOM M MUCHMEHHOW peun (Ha ypOBHE OJTHOTO MPEIOKEHUS WIH HEOOJBIIIOTO TEKCTA).
Cnymarb ¥ IOHUMATh pe4b APYTHX.

YUutaTh U epecKa3bIBATh TEKCT.

CpenctBoM (hOpMUPOBAHUS ITUX ACHCTBHUM CIY>KUT TEXHOJIOTHS MTPOOIEMHOTO Auajora (mooyKIaromuuil 1 MOABOISAIINN TUANOT).

CoBMeCTHO A0roBapuBaThbCA O IIpaBUIax O6I_HCHI/IH U MOBECACHUS B IIKOJIC U CIIEA0BATH M.



VY4uThCs BHIMOMHATE Pa3InYHbIE POJIM B Ipyme (Juaepa, UCTIOHUTENS, KPUTHKA).

CpenctBoM (OPMHUPOBAHUS ITUX IEHCTBUN CITY>KUT OpraHU3anys padOThI B TTapaxX U MaJIbIX IPyTMIax (B METOAMYECKIX PEKOMEHIAIMSIX TaHbI TAKUE
BapUaHTHI IPOBEJICHUSI YPOKOB).

8-i1 kiace

Juunocmuvimu pe3ynromamamu 3y9eHus MPeIMETHO-METOINIECKOTO Kypca «Dusnka» B 8-M Kiacce sBisieTcs: JOPMHUPOBAHUE CIEAYIOMNX YMEHUN:
CaMocCTOATEIHHO OTPEAENATh U BBICKA3bIBaTh OOIIKE AJIs BCEX JII0JICH MpaBuiia MOBEJACHUS PU COBMECTHOM paboTe U COTPYAHHUYECTBE (ITUYECKUE HOPMBI).
B npemiosxkeHHBIX TIeIaroroM CUTYyarusiX OOIICHHSI U COTPYTHAYESCTBA, OMHPAsCh HA OOIIHE SIS BCEX MPOCTHIE MPaBUiIa MIOBECHUS, CAMOCTOSATEIHHO
Jienath BbIOOp, KaKOW MOCTYIOK COBEPIIUTb.

CpencTBOM JOCTHIKCHHS OTUX PE3YJIbTATOB CIYKUT YUSOHBIN MaTepualt v 3aaHus yIeOHNKA, HAIICIICHHBIC Ha 2-10 TUHUIO Pa3BUTHS — YMCHHE ONPEICIIATh
CBOE OTHOLIEHHUE K MHPY.

Memanpeomemnvimu pe3yivmamamu u3ydeHus Kypca «Pusuka» B 8-M Kiacce sBISIOTCS (OPMHUPOBAHUE CIEYIOIINX YHHBEPCATBHBIX yUSOHBIX
NEHUCTBUN.

Pecynamuenvie YV/I:

OnpenensTh 1eb AeATeIbHOCTH Ha YPOKE CAMOCTOSTENBHO.

YYUTBCS COBMECTHO € yUUTETIEM OOHAPYKHUBATh M (POPMYIIMPOBATH YIEOHYIO IPOOIEMY COBMECTHO C YUUTEIIEM.

Y4uuthcs MIaHUPOBATh YUEOHYIO ACSITENFHOCTD Ha YPOKE.

BrIcka3pIBaTh CBOIO BEPCHIO, MTBITATHCS MPEAJIaraTh Criocod €€ mpoBepKH.

Pabotas mo npeaiokeHHOMY TUIaHy, UCTIOJIb30BaTh HEOOXOIMMbIE CPEACTBA (YUCOHUK, TPOCTEUIITNE TPUOOPHI U UHCTPYMEHTHI).

CpenctBoM (hOpMUPOBAHUS ITUX JCHCTBHUIA CIYKUT TEXHOJIOTHS IPOOIIEMHOTO IMaora Ha dTare U3y4eHus HOBOTO MaTepuaia.

OnpenensTh yCHEIHOCTb BHIIIOJHEHUS! CBOETO 3a/1aHUS B JUAJIOTE C YUUTEIIEM.

CpenctBoM (hOpMUPOBAHUS ITUX JCHCTBHUIA CIY)KUT TEXHOJOTHS OLICHUBAHUS 00Pa30BATEIBHBIX JOCTHKEHHH (YUeOHBIX YCIIEXOB).

lloznasamenvuvie YVJI.

OpueHTHpOBaThCS B CBOCH cHCTeMe 3HAHWI: TOHUMATh, YTO HYKHA JIOTIOTHUTEIbHAS HHPOpMAIs (3HAHUS) Ui PelIeHUs] yueOHOM 3a7a4u B OJIMH IIIar.
Jlenate npeaBapUTENbHBIN 0TOOP HCTOYHUKOB HHGOPMAIIUU JIsl pelieHus y4eOHoil 3a1a4u.

J1oOBIBaTh HOBBIC 3HAHUS: HAXOUTh HEOOXOANMYIO HH(OPMAIIHIO KaK B YUCOHHKE, TaK U B IPEIJIOKEHHBIX YIUTEIEM CIIOBAPSIX U SHIUKIIONEAUIX (B
ydeOHUKe 2-T0 Klacca JijIsl 3TOT0 MPeyCMOTpeHa CelHalbHas «OHIUKIIONEIUs BHYTPU YUEOHHUKAY).

JloObIBaTh HOBBIE 3HAHMSA: U3BJIEKATh HH(OPMAIIHIO, IPEACTABICHHYIO B pa3HbIX (popMax (TeKcT, Tabnuia, cxema, WUTIOCTpaLus U JIp. ).

[lepepabaTbiBaTh MOTYyUYEHHYIO HHPOPMAINIO: HAOIIOJATh U JIEJIaTh CAMOCTOSTENIbHbIE BHIBOBI.

CpenctBoM (HOpMUPOBAHUS STUX JEHCTBHUI CIYKUT YUEOHBIN MaTepuasl — yMEHUE OOBSICHSITh MHUP.

Kommynuxamusnvie YV/I:

JloHeCTH CBOIO MO3UIIUIO IO IPYTHX: OPOPMIISITH CBOIO MBICITH B YCTHOM M MUChMEHHOM peun (Ha ypOBHE OJTHOTO MPEIOKEHUS WIH HEOOIBIIOTO TEKCTA).
CrnywmaTh ¥ IOHUMATh pedb JIPYTHX.

Bripa3uTenbHo nmepeckas3piBaTh TEKCT.
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Berynats B Oeceny Ha ypoKe U B KH3HHU.

CpenctBoM (HOpMUPOBAHUS ITUX JEHCTBHUI CITY>KUT TEXHOJIOTHUS MTPOOIEMHOTO auajora (MmoOyKIaromuii U MOABO SN TUAIOT) U TEXHOJIOTHS
MPOJYKTUBHOTO YTCHHUS.

CoBMeCTHO OTOBapUBATHCS O MpaBUIaX OOIICHHS U MMOBEACHUS B IIIKOJIC U CIIEJIOBATH WM.

Y4uThCst BHIMOMHATE Pa3InYHbIE POJIM B Ipymne (Juaepa, UCTIOIHUTENS, KPUTHKA).

CpenctBoM (GOpMUPOBAHUS ITUX JCHCTBHUM CIYKUT padoTa B MAJIBIX Ipynmnax (B METOJUYECKIX PEKOMEHIAIMAX JaH TaKOW BapHAHT MIPOBECHUS YPOKOB).
9-11 Knaccwl

JTuunocmuvimu pezyromamamu N3y4eHUs yaeO0HO-METOINIECKOT0 Kypca «Pu3nka» B 9-M Kiaccax sBIseTCs (OPMUPOBAHUE CICTYIOINUX YMEHUH:
CaMocToATEIBHO ONPEAEIATh U BhICKa3bIBaTh 00IIKE AJIs BCEX JIIOJIEH MpaBuia MOBEACHUs IPU OOIIEHUN U COTPYIHHUYECTBE (3TUYECKHE HOPMBI OOILIECHUS U
COTPY/IHUYECTBA).

B caMocTOsATEIHHO CO3JaHHBIX CUTYALUAX OOIIEHUS U COTPYIHUYECTBA, OMUPASCh HAa OOIIKE AJIs BCEX MPOCThIE MpaBuila MOBEACHHUS, JIe1aTh BEIOOp, KaKon
MOCTYIOK COBEPIIUTb.

CpencTBoM AOCTHKEHUS 3TUX PE3YyJIbTATOB CIYKUT YUEOHBIN MaTepual — yMEHUE OIpeiessTh CBOE OTHOIIEHHUE K MUDY.

Memanpeomemuvimu pe3yivmamamu U3y4eHus yueOHO-METOJMUECKOro Kypca «Pusukay B 9-oM kiacce ABISAI0TCS (HOPMUPOBAHHE CIIETYOLIHX
YHUBEPCAIbHBIX YUEOHBIX JEHCTBUM.

Pecynamusnvie YVJI:

CamocTosaTenbHO (HOpMYIHPOBAThH LIETH YPOKa MOCIie TPEIBAPUTEILHOTO 00CYKACHHUS.

Yuutecs 00HapyKHUBaTh U POPMYIHPOBATH YUEOHYIO IPOOIEMY.

CocTaBiATh IJIaH PEIICHHs TPOOJIeMBI (3a1a4n).

PaGoras mo mnaHy, CBEpSTh CBOU ACUCTBUS C LENBIO H, TPH HEOOXOIUMOCTH, UCTIPABIISATH OIMIUOKU CAMOCTOSITEITLHO.

CpenctBoM GhOpMUPOBAHUS ITUX AEHCTBHUM CIY>KUT TEXHOJIOTUS IPOOJIIEMHOT0 IMajiora Ha Tare u3y4eHus HOBOTO MaTepuania.

B nmuanore ¢ yuntenem y4duThCsl BEIpa0aThIBaTh KPUTEPUHU OLICHKH U OTIPEJICNIATh CTENICHb YCIEITHOCTH BBITTOJIHEHUSI CBOCH pabOThI U pabOTHI BCEX, UCXOIS
13 UMEIOIUXCSI KPUTEPHEB.

CpenctBoM (hOpMUPOBAHUS ITUX JCHCTBHUIA CIY)KUT TEXHOJOTHS OLICHUBAHUS 00Pa30BATEIBHBIX JOCTHKEHHH (YUeOHBIX YCIIEXOB).

lloznasamenvuvie YVJI.

OpueHTHPOBAThCS B CBOCH CHCTEME 3HAHUI: CAMOCTOSTENLHO MPEANoIaraTh, Kakas nHGOpMalus Hy>KHa JJIs pelieHus] yueOHOH 3a1auun

B HECKOJIBKO I1aroB.

OT1Oupare HEOOXOAUMBIE JUTSI peIlICHHsI yUeOHOH 3a/1a4l HCTOYHUKHA UHPOPMALIUH.

JloObIBaTh HOBBIE 3HAHUS: U3BJIEKaTh HHGOPMAIIHIIO, TIPEICTABICHHYIO B pa3HbIX (hopMax (TEKCT, TaOIHIla, CXeMa, ULTFOCTPALHS | JIp. ).

[TepepabaTpiBaTh OTYyUYEHHYIO HHPOPMAIINIO: CPABHUBATH U TPYNIHPOBATH (PAKTHI U SBJICHHS; ONIPEICIATh PUIHHBI SIBJICHUA, COOBITHH.
[TepepabartpiBaTh MOTyUYEHHYIO HH(POPMAIIHIO: I€TIaTh BEIBOABI HA OCHOBE 0000IIICHHS 3HAHUH.

[IpeoOpazoBbIBaTH HHPOPMAITUIO U3 OJHON (POPMBI B PYTYIO: COCTABIIATH MIPOCTOM TJTAH M CIOXHBIN TUTaH y4eOHO-HAYYHOTO TEKCTA.

[Ipeobpa3zoBbiBaTh HHGOPMAIIHIO U3 OAHOU (POPMBI B IPYTYIO: MPEACTABIATh HH(POPMAIIUIO B BUJE TEKCTA, TAOJIUIIBI, CXEMBI.

CpenctBoM (HOpMUPOBAHUS ITUX JCHCTBHUM CITYKUT Y4EOHBIN MaTepHUall.

Kommynuxamuenvie YVJI:
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JloHecTu CBOIO MO3ULIUIO 10 IPYTUX: OPOPMIISITH CBOM MBICIH B YCTHOW U MUCHbMEHHOMN PeYH C YUETOM CBOUX YUEOHBIX U )KM3HEHHBIX PEUEBBIX CUTYAITH.
I[OHGCTI/I CBOIO MO3UIHIO OO0 APYTUX: BBICKA3BIBATH CBOKO TOUKY 3PCHHA U IBITATHCA eé 060CHOBaTB, MIPpUBOJAA apTyYMCHTHI.
CrnywmaTh ApyruX, NBITaThC MPUHUMATh APYTYIO TOUKY 3PEHHS, ObITH TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS.
CpenctBoM (GOpMUPOBAHUS ITUX JCHCTBHUM CIYKUT TEXHOJIOTHS MTPOOIIEMHOTO auajora (moOyKIarouuii 1 MOABOISIINN TUAJIOT).
Uurath BCIyX U PO ce0st TEKCTHl YUEOHUKOB U MIPH 3TOM: BECTH «JAHAJIOT C aBTOPOM» (IIPOTHO3UPOBAThH OyAyllee YTeHHE; CTABUTh BOIPOCHI K TEKCTY U
HCKATb OTBCTHI; IPOBCPATH CG6$I); OTACIATh HOBOC OT U3BCCTHOI'O, BbIACIATH I'NTaBHOC, COCTABJIATH IIJIAaH.
CpenctBoM GhOpMUPOBAHUS ITUX JEHCTBHUM CIY>KUT TEXHOJIOTUS MPOAYKTUBHOT'O YTCHHUS.
JloroBapuBaThCs C JIOBMU: BBIOJIHSS pa3IMYHbIC POJIU B TPYIIE, COTPYAHNYATH B COBMECTHOM PEIICHUH MPOOIEMBI (3a1a4H).
Y4uThbCs yBaXHUTEIbHO OTHOCUTHCS K MO3UIUH JIPYTOT0, MBITATHCA JOTOBAPUBATHCS.
CpenctBoM (OpMHUPOBAHUS ITUX JEHCTBUIN CITY>KUT paboTa B MaJIbIX TpyIax.
Ilpeomemmnuwie pezyromamot 7-9 Knacc:
BbInyCKHUK HAYYUTCSH:

e co0moaaTh mpaBuiia 6€30MaCHOCTH U OXPaHbl TPy Aa MPH paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

® TIOHHMAaTh CMBICT OCHOBHBIX (PM3NYECKUX TEPMHUHOB: (hU3HUECKOE TeNo, (hu3ruecKoe siBieHue, (u3nyeckas BeIUUYUHa, €IUHULBI H3MEPEHUS;

® pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEHIMTh MPHU MOMOLIM (PU3NYECKUX METOJIOB; aHAIM3UPOBATh OTAEIbHBIE ATAlbl MPOBEACHUS
WCCIIeIOBAaHUI U MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHHIA U OTIBITOB;

® CTaBUTh ONBITHI MO UCCIEIOBaHUIO (U3NYECKUX SIBICHUN WM (PU3UUECKUX CBOMCTB Tenl 0€3 HCMHOJIb30BaHUS MPAMBIX U3MEPEHUMN; MPHU 3TOM

(dopMyaHpoBaTh MpodiieMy/3a1auy yueOHOT0 SKCIEPUMEHTa; COOMPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BAHUS; TPOBOIUTH OMBIT U (JOPMYIUPOBATH

BBIBO/IBL.

IIpumeuanue. [Ipu npoBeaeHun HcciaeaoBaHUS (PUINUECKUX SIBICHUN HW3MEpPUTENbHbIE MPUOOPHI UCHOJB3YIOTCS JUIIb KaK JaTYMKU HW3MEpPEHUS
(Gu3nN4YeCcKUX BEIUYNH. 3alKUCU MIOKa3aHUH NPSMBIX U3MEPEHUI B 3TOM Cilydae He TpeOyeTcs.

® IIOHMMATh POJIb IKCIIEPIMEHTA B MOJTyUYeHUH HAyYHOH HH(pOpMaIum;

® [POBOAUTH NpPSIMbIE M3MEpPEHHs (PM3NYECKUX BEIUYMH: BPEMs, PacCTOSHUE, Macca Tena, 00beM, CHila, TeMIepaTrypa, arMoc(epHoe TaBieHUE,
BJIQKHOCTB BO3/1yXa, HalpsDKEHUE, CUJla TOKA, paAHallMOHHBINA (DOH (C UCTONIB30BaHUEM JI03UMETPA); IIPU 3TOM BBIOUPATH ONTUMANIBHBINA CLIOCOO M3MEpEHUs
U UCIOJIb30BaTh MPOCTEUILINE METOBI OLIEHKH ITOIPEIIHOCTEN U3MEPEHUN.

[Ipumeuanue. JIro6as yuebHast mporpaMma J10JKHA 00eCTieYuBaTh OBJIAJCHHUE MPSIMBIMU U3MEPEHUSIMH BCEX MEPEUNCICHHBIX (PU3NYECKUX BEITUUMH.

¢ JIPpOBOAUTH UCCIICAJOBAHUC 3aBHUCUMOCTEN (I)I/ISI/ILICCKI/IX BCJIMYHH C HUCIIOJIb30BAHHUEM IIPAMBIX I/I3MepeHI/II711 IIpU 5TOM KOHCTPYHUPOBATHb YCTAHOBKY,
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(bUKCUPOBaTh PE3yJIbTATHI MOJYUYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJIC TaOIHI] ¥ TpadMKOB, JIeJaTh BRIBOJIBI IO PE3yIbTaTaM UCCIICI0BAHMS;

® [POBOJUTH KOCBEHHbIE M3MEPEHUS (U3NYECKUX BEIMYMH: MPU BBHINOJIHEHWU HU3MEPEHUH COOMpATh 3KCHEPUMEHTAIbHYIO YCTAHOBKY, CIEILYs
MPEJIOKEHHON MHCTPYKIIMH, BBIYUCIISATh 3HAYEHUE BEJTUYMHBI M aHAJIM3UPOBATh MOJYYEHHBIE PE3yIbTaThl C YYETOM 33JJaHHOW TOYHOCTH W3MEPEHHUI;

° aHaJ'II/I?;I/IpOBaTI) CI/ITyaIII/II/I HpaKTI/IKO-OpI/IGHTI/IPOBaHHOFO xapaKTepa, y3HaBaTI> B HHUX HpOSIBJ'[GHI/Ie I/I3Y‘I€HHI>IX (1)I/I3I/IIIGCKI/IX SIBJIGHI/Iﬁ NN
3aKOHOMEPHOCTEH U MPUMEHSTh UMEIOIUECS 3HAHUS ISl UX OOBSICHEHUS;

® TIOHMUMATh MPUHIUIIEI ICUCTBHS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB, YCIOBHUS UX 0€30MMaCHOTO MCTIOIB30BaHMS B TIOBCEAHEBHOM KH3HU;

® JCMOJb30BaTh NPHU BBHIOJIHEHUN YUEOHBIX 33]a4 HAyYHO-TIOMYJISIPHYIO JIUTEPATYpy O (PU3MUECKUX SIBICHUSX, CIIPABOUHbIE MAaTEPHUAIIbl, PECYPChI
HuTtepHer.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008AHUL, PONb PUIUKU 8 pacuiupeHuu npedcmasieHull 06 OKpyicaroujem mupe u ee 8Kiao 8 yiyduleHue
Kawecmea HCusHu,

® UCNONB3068AMb NPUEMbL NOCMPOCHUS PUULECKUX MOoOenell, NOUCKA U (OPMYTUPOBKU OOKA3AMENbCME BbLOGUHYMBIX cUNOMe3 U MeopemuieckKux
8160008 HA OCHOBE IMNUPUYECKU YCIMAHOBICHHBIX aKmos,

® CPABHUBAMb MOYHOCTb UBMEPEHUS PUUYECKUX BEIUYUH NO 8ETUYUHE UX OMHOCUMENbHOU NOCPEeUHOCTNU NPU NPOBEOCHUU NPSIMBIX U3MePeHUl;

® camocmosmesibHO npoeodumb KOCBEHHblE USMEPEHU U MCCJZ@OO(?CIHM}Z qbu3uqe(:l<ux 6CJIUHUH C UCNOTIb306AHUEM PA3TUYHbLY CI’lOCO606 Usmeperus
Qusuueckux 6eruyuH, blOUPaAMb CPEOCmea UMEPEeHUs. C Y4emom HeoOXO00UMOU MOYHOCMU UMepeHull, 000CHOB8bIBAMb 6blOOP CHOCODA U3MEpPeHUs,
aA0eK8amHo20 NOCMABIEHHOU 3a0aye, NPOBOOUMb OYEHKY 00CHOBEPHOCU NOJYUEHHbIX Pe3yIbmMamos;

®  BOCNPUHUMAMb UHGDOPMAYUIO DUUYECKO20 COOEPIHCAHUS 8 HAYYHO-NONYIAPHOL dumepamype u cpeocmseax Maccosou uHgdopmayuu, Kpumuiecku
OYeHUBAMb NOJIYYEHHYIO UHDOPMAYUIO, AHATUBUPYS ee COOepAICaHUe U OaHHble 00 UCMOYHUKe UHpopMayuu,

® co030a8amb CcOOCMEEHHbIE NUCbMEHHble U YCMHble COOOWEeHUs O (UUYECKUX S8NEeHUSX HA OCHO8€ HECKOIbKUX UCMOYHUKO8 UHpopmayuu,
CONPOBOAHCOAMb BbICMYNIEHUE Npe3eHmayuell, Y4umvleas 0COOEHHOCMU AYOUMOPUU C8ePCMHUKOS.

MexaHuueckue siBJeHUs

BbINyCKHUK HAYYUTCS:
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® pacrno3HaBaTh MEXaHUYECKHE SBJICHUSA U OOBICHATh HA OCHOBE UMEIOLIMXCS 3HAHUN OCHOBHBIE CBOIMCTBA MIIM YCIIOBUS MPOTEKAHUS ATUX SIBICHHIA:
PaBHOMEpPHOE Y HEPAaBHOMEPHOE JBUKCHUE, PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIUHEHHOE JIBHKEHUE, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHHS,
cBOOOJHOE MaJICHNE TeJl, PABHOMEPHOE IBM)KEHUE MO OKPYKHOCTH, UHEPLIUs, B3aUMOJICHCTBHE TEJl, pEaKTUBHOE ABMKEHHE, ITepeada JaBJIeHUs TBEPIAbIMU
TeJIaMU, KHUJIKOCTSIMHU U razaMH, aTMOC(epHOe J1aBlIeHUe, IIJIaBaHue TeJ, PABHOBECHE TBEPABIX TeJl, UMEIOIINX 3aKPEIUIEHHYIO OCh BPALleHUs, KoJeOaTeIbHOe
JBUKEHUE, PE30HAHC, BOJIHOBOE JABUKEHUE (3BYK);

® ONKCHIBAaTh U3yUEHHBIC CBOMCTBA TEJI U MEXaHUYECKUE SBJICHMS, UCIIONb3Ys (PU3NUYECKHe BEJIMUMHBL: IyTh, IEpEMEIEHUE, CKOPOCTh, YCKOPEHUE,
nepuoj; odpaleHus, Macca Teja, IIOTHOCTh BELIECTBa, cuia (CUila TSHKECTH, CHJIa YNPYTOCTH, CUJIa TPEHUs), JaBJI€HHUE, UMITYJbC Tejla, KUHETHYeCcKas
SHEprus, NOTEHIMAJIbHAs SHEPrHs, MexaHudeckas palOora, mexaHuueckas MmouHocTb, KIIJ] mpu coBepiieHun paboOTBHl C HCIOJIB30BAaHUEM IMPOCTOrO
MeXaHu3Ma, CUJIa TPEHUs, aMIUIUTY 1, IEPUOJT ¥ YacTOTa KoJleOaHUM, IIIMHA BOJHBI M CKOPOCTb €€ paclpOCTPAHEHUs; IPH OMMCAHUM NTPABUIBHO TPAKTOBAThH
(u3MYEeCKUi CMBICI UCTIONB3YEMBIX BEJTMUNH, UX 0003HAUYECHUS U €AMHUIBI U3MEPEHUS, HAXOAUTH (POPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3MUYECKYIO BETHUUHY
C IpyTUMU BEJIMYMHAMU, BBIYUCIIATH 3HaUEHHE (PU3NUECKON BEITHUNHBI,

® aHaJIM3MPOBATH CBOMCTBA TEJ, MEXaHWYECKHUE SIBICHHA M TPOLECCHI, HCIOJIb3Ys (U3NYECKHE 3aKOHBI: 3aKOH COXPAHEHUS HHEPIUH, 3aKOH
BCEMUPHOTO TATOTEHHUS, IPUHIIUI CYNIEPIO3ULINU CUJ (HaxokaeHue paBHozAelcTByromeit cuibl), I, IT u 111 3akonsl HetoTOHA, 3aK0H COXpaHEHUs UMITYJIbCA,
3akoH ['yka, 3akoH [lackais, 3akoH ApXxumenaa; npy 3TOM pa3IuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAKECHUE;

® pa3nMyaTh OCHOBHBIC MPU3HAKU M3YUCHHBIX (PU3NUECKUX MOJIETICH: MaTepralibHas TOUKa, HHEPIHAJIbHAs CHCTEMa OTCUETa;

® pelaTh 33a4M, UCHOJIb3Ys (PU3NUYECKHE 3aKOHBI (3aKOH COXPAHEHUS YHEPTUH, 3aKOH BCEMUPHOTO TATOTCHHUS, IPUHIMI cynepro3uuuu cudi, I, 11 u
[T 3axons! Hpt0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena) u popMyJibl, CBSI3bIBAIOIINE PU3NUECKUE BETUUNHBI (IIyTh,
CKOPOCTb, YCKOPEHHUE, Macca Tela, INIOTHOCTh BEIECTBA, CHIIA, NABJICHUE, UMITYJIbC Teja, KHHETUYECKasl JHEPrus, MOTCHIMAIbHAas SHEPTUs, MEXaHUIECKast
pabota, Mmexannueckast MouHocTh, KI1/I mpocToro mexanusma, cuiia TpeHUs! CKOJIbKEHUs, KO3(QPUIUEHT TPEHUs, aMIUINTY1a, IEPUOJT U 4acToTa KojeOaHuil,
JUTMHA BOJIHBI M CKOPOCTH €€ PaCIPOCTPAHEHNs): Ha OCHOBE aHAJIN3a YCIOBHS 3a/1a4H 3aIUChIBATH KPATKOE YCIIOBHE, BBIIEIATh (PU3MYECKUE BETUYUHBI, 3aKOHBI
1 GOpMYITBI, HEOOXOAUMBIE IJISl €€ PEIICHHS, IPOBOJUTH PACUETHI U OLIEHUBATH PEAJTHLHOCTD MOTYUYSHHOTO 3HAUCHHS (PU3HMUECKON BEIIMIHHEI.

BbINYCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCH:

® 1CNONIL306AMb 3HAHUS O MEXAHUYECKUX SABJICHUIX 6 NOBCEOHEBHOU JHCU3HU Ol obecneyenus 0e30nacHocmu npu 06pau;eﬂuu C npu60pa/wu u
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MeXHU4eCKUMU yCmpoucmeamu, 0 COXpAHeHUs 300p08bsi U COON0OEHUsL HOPM IKOJI02UHECK020 N0BeOeHUsl 8 OKpYcarowell cpeoe; npugooums npumepbsl
NPAKMU4ecKo20 UCNONb308AHUA QUIUYECKUX 3HAHUL O MEXAHUYECKUX SGNeHUAX U @QU3UYECKUX 3AKOHAX, NpumMepbl UCNOAb308AHUS 60300HOBIAEMbIX
UCTMOYHUKOB DHEP2UU, IKOTOSUYECKUX NOCAeOCEUL UCCIe008AHUS KOCMUYECKO20 NPOCMPAHCME,

® pazuuamv cpaHuybl NPUMEHUMOCU QU3UYECKUX 3AKOHO8, NOHUMAMb 8Ce0Owull xapakmep @QYHOAMEHMANbHbIX 3AKOHO8 (3AKOH COXPAHEHUs.
MEeXaHUYecKol dHepeUul, 3aKOH COXPAHEeHUs UMNYIbCAd, 3aKOH 8CEMUPHO20 MALOMENUsL) U 02PAHUYEHHOCMb UCNOIb308AHUS YACMHbIX 3aKOHO08 (3akon IyKa,
Apxumeoa u op.);

® HAX0OUMb AOEKBAMHYIO NPEONONCEHHOU 3a0aue PU3ULecKyr0 MOOelb, pa3peuams npooemy KaKk Ha OCHO8e UMEIOUWUXCs 3HAHULL N0 MeXaHUKe ¢
UCNONIL30BAHUEM MAMEMAMUYECKO20 annapama, max u npu NOMouu Memooos OYeHKU.

TenoBble ABJIEHUSA

BbInyCKHUK HAYYUTCSH:

® pacro3HaBaTh TEIUIOBHIC SBJICHHS M OOBSICHATH Ha 0a3e MMEIOMIMXCS 3HAHWI OCHOBHBIE CBOMCTBA WJIM YCJIOBUS NMPOTEKAHHS DTUX SBICHHIM:
mudy3us, “3MEHeHne 00beMa T MPY HarpeBaHUU (OXJITaKIECHUH ), OOJbIIas COKMMAaEMOCTh I'a30B, MaJlasi CAKMMAEMOCTh KUJAKOCTEH U TBEPABIX TEIl; TEIIIOBOE
paBHOBECHE, WCIApPCHHWe, KOHACHCANWS, IUIABIICHUE, KPHUCTAUIM3ANNS, KHIICHHWE, BIIAXKHOCTh BO3MyXa, pa3IMIHBIE CHOCOOBI TeIuIonepeaadn
(TEeTIonpOBOIHOCTh, KOHBEKIIUS, U3TyUYEHHUE), arperaTHble COCTOSIHUS BEIIECTBA, MOIJIOIIEHNE SHEPTUU MPH UCHAPEHUHU KUAKOCTH U BbIIEJICHHE €€ IMpU
KOHJICHCAIIMU TIapa, 3aBUCUMOCTh TeMIIepaTypbl KUIICHHUS OT JaBJICHHUS,

® OMNUCHIBaTh M3yUYEHHBIE CBOMCTBA TENl U TEIUIOBBIEC SBJICHUS, MCHOIb3YS (PU3NYECKUE BEIMYMHBI: KOJUYECTBO TEIUIOTHI, BHYTPEHHSS DHEPIHUs,
TEMIEpaTypa, yAeIbHas TEIUIOEMKOCTh BEIIECTBA, yAelbHas TEeII0Ta IUIaBJICHUS, yAeTbHas TEIUIOTa NapooOpa30oBaHusl, yeIbHas TEeII0Ta CrOpaHus TOILIUBA,
KO3 (OUIMEHT TOJE3HOTO ACUCTBHUS TEIJIOBOTO JBUTATENS; MPH OMUCAHUHM TMPABUIBLHO TPAKTOBATh (PU3WYECKUN CMBICT HCIOIB3YyEMbBIX BEIWYUH, HX
0003HAYCHHS U CIUHUIBI U3MEPCHHSI, HAXOAUTH ()OPMYJIBI, CBS3BIBAIOIINE TaHHYIO (PH3UYECKYIO BETUYHUHY C JIPYTUMHU BEIMIMHAMHE, BBIYUCIISTh 3HAYCHHUEC
(hbU3UYECKON BEJTUIMHBL,

® aHAIM3HPOBATH CBOWCTBA TEJ, TEIJIOBBIC SBJICHUS W MPOIECCHI, UCTIOIB3YSl OCHOBHBIC TOJOXKEHUS aTOMHO-MOJICKYJIIPHOTO YUCHHS O CTPOSHUH
BEIIECTBA U 3aKOH COXpPaHEHUs SHEPTUH;

® pa3inuyaTh OCHOBHBIC MPU3HAKN U3YUCHHBIX (PU3NUECKUX MOJIEIICH CTPOCHHUS Ta30B, JKUJAKOCTEH U TBEPABIX TeEIT;
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® [PHUBOJUTH MPUMEPHI MPAKTHUECKOTO UCTIOIH30BAHUS (PU3UUCCKUX 3HAHUH O TEIUIOBBIX SIBIICHUSX;

e pemiath 3a7a4M, UCIIOJIb3YsI 3aKOH COXPAHEHHs SHEPTUHU B TEIUIOBBIX Mporieccax U (OPMYJIbl, CBA3BIBAIOIINE (HUINUECKHE BETHIMHBI (KOJHUECTBO
TEIJIOTHI, TEMIIEPATypa, yJAeNbHAas TEIIOEMKOCTh BEINECTBA, y/ACIbHAs TEIUIOTA IUIABJICHUS, YICNbHAs TEIUIOTa MapooOpa3oBaHMs, YICTbHAas TEILIOTa
CTOpaHuUs TOIINBA, KO3 HUIIMEHT MOJIe3HOT0 ACHCTBHUS TEIIOBOTO JABUTATENN): HA OCHOBE aHAIU3a YCIIOBUS 3a1a4H 3alMChIBATh KPATKOE YCIOBHE, BBIICIATH
(bu3MUECKre BEIUYHUHBI, 3aKOHBI U (HOPMYJIbI, HCOOXOAMMBIC IJISI €€ PELICHHUs, MPOBOIMTh PACUYEThl M OICHUBATh PEaTbHOCThH MMOJYYCHHOTO 3HAYCHHSI
(hu3HUECKOl BEIINYNHBI.

BbINYyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCS:

® UCNONL306AMb 3HAHUAL O MENIOBbIX SGNEHUSX 6 NOBCEOHEGHOU JCUHU Ol obecneuenusi Oe30nacHocmu npu obpawjenuu ¢ npubopamu u
MEXHUYECKUMU YCIMPOUCmEamu, OJisk COXPAHEHUsL 300P08bsl U CODNIOOCHUSL HOPM IKOLOSUYECKO20 NOGEOCHUSI 8 OKpYdCcalouell cpede; npusooums npumepbl
IKONOSUYECKUX NOCTIeOCMBULL pabombl 08uameiell 6HympeHHe20 C2OPanUs, MeniosblX U 2UOPOILEKMPOCMAHYULL,

®  PaA3IUUAmMb 2PAHUYbL NPUMEHUMOCIU (PUULECKUX 3AKOHO8, NOHUMAMb 6Ceoduuil xapakmep (QYHOAMEHMAIbHbIX (DUUYECKUX 3AKOHO8 (3AKOH
COXPAHEHUsL DHEPeUU 8 MENIOBbIX NPOYECCAX) U 02PAHUYCHHOCTb UCNOIb308AHUSL HACTIHBIX 3AKOHO8,

®  HAX0O0UMb AOEKEAMHYIO NPEONONCEHHOU 3a0aue Pu3uYecKyio MoOelb, paspeuiams npooiemy Kak HA OCHO8E UMEIOWUXCS 3HAHULL O MEeNio8blX
SABNEHUSIX € UCNONIb308AHUEM MAMEMAMUYLECKO20 annapama, max u npu NOMOwU Memooos OYeHKU.

DeKTpUYeCKHe U MATHUTHBIE SIBJICHHUSI

BbINYyCKHUK HAYYHTCS:

® pacro3HaBaTh JEKTPOMATHUTHBIC SBJICHUS M OOBACHITH HA OCHOBE MMEIOIIUXCS 3HAHWH OCHOBHBIC CBOMCTBA WM YCJOBHUS MPOTEKAHUS STHX
SIBJICHHI: DJICKTPHU3ALUs TEJ, B3aUMOJCHCTBHE 3apsiIOB, DJICKTPUUYCCKHA TOK W €ro JACUCTBHUS (TCIUIOBOE, XMMHUYECCKOE, MAarHUTHOE), B3aWMOJICHCTBHE
MarHuTOB, 3JCKTPOMArHUTHAsI WHIYKIWS, ACHCTBHE MArHUTHOTO TOJI Ha MPOBOJHHMK C TOKOM M Ha JBHXKYIIYIOCS 3apsOKCHHYIO YacTHIly, JCHCTBHE
AIIEKTPUYECKOTO TMOJIS Ha 3apPsDKCHHYIO YaCTHILY, SJ€KTPOMAarHUTHBIC BOJHBI, TIPAMOJIMHEHHOE pacpoOCTpaHEHHE CBETa, OTPAKEHHE M MPEIOMJICHHE CBETA,
JIMCTICPCHUS CBETA.

® COCTaBIIATh CXEMbI AJICKTPUUECKHUX IIETIEH C MOCIIEA0BATEIbHBIM M MapaICIbHBIM COCIMHEHUEM 3JIEMEHTOB, Pa3iinyasi YCIOBHbIC 0003HAYCHUSI

QJICMCHTOB 3JICKTPUYCCKUX I_IGHGI\/JI (I/ICTO‘-IHI/IK TOKa, KJIt04Y, pE3uCTOpP, pC€OCTAT, JIaMIIO4YKa, aMIICpMCTp, BOJIBTMGTp).
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® CIIOJIb30BAaTh ONITUYECKUE CXEMBI JJIsl IOCTPOCHUS H300paXEeHUH B TNIOCKOM 3€pKajie U COOMPAIOIIeH JINH3E.

® OMNUCHIBaTh M3yYEHHBIC CBOWCTBA TEJ M DJIEKTPOMATHUTHBIC SBICHUS, UCHOB3Ys (DU3MUECKHE BENUYHMHBI: ANEKTPUUYECKUIN 3apsii, cuja TOKa,
AJIEKTPUUYECKOE HANPSDKEHHE, AJIEKTPHUECKOE CONPOTHUBIICHHE, YJIENBHOE CONPOTHUBICHHE BEUIECTBA, PadOTa AJIEKTPHUYECKOTO IO, MOIIHOCTh TOKa,
(hoKycHOEe pacCcTOsTHHE M ONTHYECKasl CHUJia JIMH3bI, CKOPOCTh 3JIE€KTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacCTOTa CBETA; IPU OMHCAHUU BEPHO TPAKTOBAThH
(bu3MYECKU CMBICT HCTIONb3YEeMbIX BETUYHMH, UX 0003HAYCHHS U SIUHUIIBI U3MEPEHHUSI; HAXOIUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETHUUHY
C IpyTUMU BEIMUYMHAMMU.

® aHANM3HUPOBATHh CBOMCTBA TeJl, PJCKTPOMArHUTHBIC SBJICHHS U MPOLECCHI, UCTONB3Ys (hU3MUECKHE 3aKOHBI: 3aKOH COXPAHEHHs AJIEKTPUUYECKOTO
3apsiaa, 3akoH OMa AJ1s ygacTka Lenu, 3akoH Jxoyns-JleHna, 3akoH NpsMOJIMHENHOTO paclIpOCTPaHEHUsI CBETA, 3aKOH OTPAYKEHUS CBETA, 3aKOH ITPETOMIICHUS
CBETa; MIPU ATOM pa3INyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €T0 MaTEMATUIECKOE BHIPAKEHHE.

® TPHUBOJUTH MPUMEPHI IPAKTHUYECKOTO UCTIOIH30BAHUS (PU3UUECKUX 3HAHUH O 3JEKTPOMATHUTHBIX SIBICHUX

e pemaTh 3a/1a4M, UCTONB3Ys (U3NUECKUe 3aKOHBI (3akoH OMa /Ui ydacTka 1enH, 3akoH J[xxoyns-JIeHna, 3aKkoH MpsIMOTUHEIHOTO pacIpOCTPaHESHHUS
CBETa, 3aKOH OTPAKEHHS CBETA, 3aKOH NPEIIOMJICHHS CBETa) M (pOpMyIIbl, CBSA3bIBafONINE (PU3MUECKUE BEITMYUHBI (CHIIa TOKA, SJICKTPUIECKOE HATPSHKCHHE,
ANEKTPUYECKOE COMTPOTUBIICHHE, YACIbHOE COMIPOTUBIICHHE BEIIECTBA, paboTa 3JIEKTPUUECKOro MOJIsl, MOIIHOCTh TOKa, (JOKYCHOE PAcCTOSIHHE U ONTHYECKas
CHJIa JIMH3bI, CKOPOCTH JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M YaCTOTA CBETA, (POPMYJIBI pacueTa 3IeKTPUYECKOTO COMPOTUBIICHUS MPH MOCIEI0BATETEHOM
U TIapaJijIeIbHOM COEAMHEHUH ITPOBOIHMUKOB): HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H 3alUChIBATh KPATKOE YCIOBHUE, BBIIEIATh (PU3NUECKUE BEIMYMHBI, 3aKOHBI
1 GOpMYITBI, HEOOXOAUMBIE IJISl €€ PEIICHHS, IPOBOJUTH PACUETHI U OLIEHUBATH PEATHLHOCTD MOIYUYSHHOTO 3HAUCHHS (PU3HMUECKON BEIIMIHHEI.

BhInyCKHUK MOJTYYHT BO3MOKHOCTb HAYYUThCSH:

® UCNONBL306AMb 3HAHUS 00 IIEKMPOMASHUMHBIX ABIEHUAX 8 NOBCEOHEBHOU JHCUZHU OJis 0Oecnedenus be30nacHocmu npu oopaweHuu ¢ npudopamu u
MeXHU4eCKUMU yCmpoucmeamu, 0 COXpAHeHUs 300p08bs U COON0OEHUs. HOPM IKOJI02UHECK020 N0BeOeHUsl 8 OKpYcarowell cpeoe; npueooums npumepsl
BIUAHUS INEKMPOMASHUNHBIX USTYYUEHUL HA HCUBbLE OP2SAHUIMbL,

® pazIuUYamMv SPAHUYbl NPUMEHUMOCIU (DUIULECKUX 3AKOHO8, NOHUMAMb 8ceobwull xapakmep QYyHOAMEHMANbHbIX 3AKOH08 (3aKOH COXPAHeHUs
NEKMPUYECKO20 3aps0a) U 02PAHUYEHHOCTb UCNOIb308AHUSA YACTHBIX 3aKOHO08 (3akoH Oma 01a yuacmka yenu, 3akoH /[coyaa-Jlenya u op.);

® UCNOb306ANMb NpUEeMbl NOCMPOEHUS gbu3uqea<ux MOO@JZ@ZZ, noucka u qbopmyﬂupoeku 00Kaz3amenbCcme 6b106tun’Zle cunomes U meopemudecKux
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8160006 HA OCHOBE IMNUPUUECKU YCIAHOBIEHHBIX PaKmMos,

® HAX00UMb A0EeKBAMHYI0 NPEONONCEHHOU 3adaye QU3ULecKyl0 MoO0elb, pazpeuams npooiemMy KAk HA OCHO8€ UMEIOWUXCS 3HAHUL 00
INEKMPOMACHUMHDBIX AGNEHUSX C UCHOIb30GAHUEM MAMEMAMUYECKO20 annapamad, max u npu NOMouju Memooos OYeHKHU.

KBaHTOBbBIE SIBJICHUSI

BbInyCKHUK HAYYUTCSH:

® pacro3HaBaTh KBAHTOBBIC SIBJICHHUS U OOBSICHATH HA OCHOBE MMCIOIIUXCS 3HAHUI OCHOBHBIC CBOWCTBA WJIM YCJIOBHUS TPOTEKAHUS ITUX SIBIICHHIA:
€CTECTBCHHAS U UCKYCCTBEHHAS PAHOAKTUBHOCTB, O-, 3- ¥ Y-U3ITyUeHUs, BOSHUKHOBCHHE JTMHEHYATOTO CIIEKTPa U3TYUCHHS aTOMa;

® OMNUCHIBaTh U3yYCHHBIC KBAHTOBBIC SIBIICHUS, UCTIONB3Y s (PH3UUECKIE BEIMUYUHBL: MACCOBOE YHCIIO, 3aPsI0BOE YUCIIO, TIEPUO/ IOy paciaia, SHePT sl
(hOTOHOB; MPU ONTUCAHHUH TIPABIIILHO TPAKTOBATH GU3NUICSCKUIN CMBICIT UCIIOIh3yEMbIX BEJTMYNH, X 0003HAYCHUS U ¢IMHUIBI U3MEPCHHSI; HAXOUTh (DOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIMYUHY C APYTUMH BETHUYNHAMH, BBIYHCIISITh 3HAYCHNE (PU3UUECKON BETMUUHBI;

® AQHAIM3HPOBATh KBAHTOBBIC SIBJICHHS, HWCIIOJNB3YS (U3NYCCKUE 3aKOHBI W TIOCTYJIATHI: 3aKOH COXPAHCHHWS OJHEPrHH, 3aKOH COXPaHCHHS
AIIEKTPHUYECKOTO 3apsiia, 3aKOH COXPAHEHHS MacCOBOTO YMCIIA, 3aKOHOMEPHOCTH M3YUYCHHUS U TIOTJIOIICHHS CBETa aTOMOM, ITPH ATOM Pa3jindaTh CIOBECHYIO
(OpPMYITHPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAKCHHE;

® pa3iIuyaTh OCHOBHBIC MPU3HAKY TUIAHETAPHON MOJIEIH aTOMa, HyKJIOHHOW MOJICITH aTOMHOTO SIIpa;

® MPHUBOJUTH NPUMEPHI TPOSIBICHUS B TMPHUPOJAE M TPAKTHYECKOTO HCIOIB30BaHUS PAIMOAKTUBHOCTH, SIICPHBIX W TEPMOSICPHBIX pEaKIHii,
CTHIEKTPAJILHOTO aHAJIN3A.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONBL306AMb NONYYEHHbIE 3HAHUSL 8 NOBCEOHEGHOU JICU3HU NpU 0OpaweHuu ¢ npudbopamu U mexHUYeCKUMU YCmpoucmeamu (cyemyux
UOHUBUPYIOWUX YACTUY, O03UMEMP), 011 COXPAHEHUSL 300P08bsL U COOII0OEHUSI HOPM IKOJIOSULECKO20 NOBEOEHUS 8 OKpYcalowell cpeoe;

® COOMHOCUMb IHEPIUIO CEA3U AMOMHBIX A0€p C 0eeKmMOoM MACChL;

®  NPUBOOUMb NPUMEPDL BIUSHUS PAOUOAKIMUBHBLX USLYHEHULL HA JHCUBbLEe OP2AHUIMbL, HOHUMAMb NPUHYUN OElCMBUsL 003UMempad U Pa3Iudams YCi06Us.
€20 UCNOIb308AHUS,

® JNOHUMAMb JdKojocuvecKkue npO6ﬂ€Mbl, 603HUKawwue npu ucnotb3o6aHuu amomHblX 3JZ€Kmp06’mClHI/}MIz, u nymu pewernud mux l’lpO6JZ€M,
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nepCneKmuesbl UCNOIb308AHUSL YRPABTILEMO20 MEePMOSOEPHO20 CUHMESA.

DJIeMeHTbI ACTPOHOMMH

BbInyCKHUK HAYYUTCSH:

e yKa3bplBaTh Ha3BaHWs IIaHeT CONMHEYHOM CHUCTEMBI; pa3indyaTh OCHOBHBIE MPU3HAKH CYTOYHOTO BpPAIEHUS 3BE3IHOT0 HeOa, nBuxkeHus JIyHBI,
CoJHIIa ¥ TUTAHET OTHOCHUTEIHLHO 3BE3];

® [IOHMMATh PA3IHUUs MEKIY TCITHOICHTPUYCCKON M T€OIEHTPUUECKON CUCTEMaMu MUPa,

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUThCH:

® yKazvleamv oOwue c8OUCMEa U OMAUYUS NIAHem 3eMHOU SPYNNbl U NAaHem-2ueanmos; manvix mei ConHeuHoU cucmemvl U OOTbWUX NAAHEm,
NOIL308AMBCS KAPMOT 36€30H020 Heba Npu HAOIIOEHUSAX 36€30H020 Heba,

®  PA3IUuUAmMb OCHOBHBLE XAPAKMEPUCTUKU 3630 (pasmep, ysem, memnepamypa) COOmHOCUMb yem 36e30bl C ee MmemMnepamypotl;

®  pasiudamsv cunomesvl O l’lpOMC)COOfC()eHMM Conneunoti cucmemul.
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2. CopnepxaHue y4eOHOro nmpeamMera

7 kaacce (704, 24 B HeaeJII0)

Beenenue (4 1)
®uzuka — Hayka o npupoje. Gusnueckue spnenus. dusnueckue cBoiicTBa Ten. HaGmroaenue u onvucanue puandeckux spneHuil. Ou3nueckrue BeINUHUHBI.
W3mepennst Gpu3nveckux BETUYWH: UTHHBI, BpEMEHH, TeMnepaTypbl. Puszndeckue npudopsl. MexxIyHapoaHas ccTeMa eIUHHIL. TOYHOCTD U IMOTPEITHOCTh

n3Mepennil. Du3nka v TEXHHUKA.
OPOHTAJIBHAS JIABOPATOPHAS PABOTA

1. Onpenenenue MeHbI ASICHUS U3MEPUTEITHLHOTO TTprdOpa.

[TpenMeTHBIMU pe3ysibTaTaMU 00YUYEHHUS 110 JAHHOM TeMe SBISIOTCS:

— MOHUMaHHe (PU3NIECKUX TEPMUHOB: TEIIO, BEIIECTBO, MATEPHUS;

— yMEHHE MPOBOIUTH HAOTIOACHHS (PU3NIECKUX SBICHUI;

U3MEPSATh PUINICCKUE BEIIMYUHBL: PACCTOSHUE, POMEKYTOK

BpPEMEHH, TEMIIEPATYPY;

— BIIAJICHHUE SKCIIEPUMEHTALHBIMA METOIaMU UCCIICIOBAHMSI TP OIPEIeTICHUH LIEHbI EICHUS IIKaIbl IprOopa U MOTPEIIHOCTH U3MEPEHHUS,

— MOHUMAaHKE POJU YUCHBIX HAIICH CTpaHbl B PAa3BUTUU COBPEMEHHOW (DM3HUKH M BIUSHUU Ha TEXHUYECKHUA U COLUATBHBIN

nporpecc.

IlepBoHa4Ya/IbHBbIE CBeICHUS O CTPOEHMH BenlecTBa (6 1)

Crpoenue BemiectBa. ONbITHL, JOKa3bIBAIOIINE ATOMHOE CTPOEHHUE BEIIeCTBA. TEMI0BOE IBUKEHHE AaTOMOB U MOJIEKY L.

BpoynoBckoe npmkenue. Juddysus B razax, KUAKOCTIX U TBEPbIX TelaxX. B3aumoaelicTBie 4acTull BemecTBa. ATperaTHble COCTOSIHUS BEIECTBA.
Mopnenu cTpoeHUsl TBEPABIX TeN, XHIKOCTEH M Ta3oB. OOBICHEHUE CBOWCTB ra3oB, KUIKOCTEH W TBEPABIX TEJT HA OCHOBE MOJICKYJISPHO-KUHETHUECKUX
MPEJICTaBICHUMN.

®POHTAJIBHAS JIABOPATOPHASA PABOTA

2. OnpeneneHue pa3MepoB MajbIX TEIl.

[IpenMeTHBIME pe3ysibTaTaMu O0yUYEHUS TI0 JaHHOU TEME SIBJISTFOTCSL:

— TMOHUMAaHHE U CIIOCOOHOCTH OOBACHATH (pu3nyeckue siBeHus: Muddysus, Ooybiias CKUMAEMOCTh Ta30B, Majas CKUMAEMOCTh KHIAKOCTEH U
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TBEPABIX TEII,

— BJIQJICHHE SKCIEPUMEHTAIBHBIMU METOJJAMHU UCCIEAOBAHUS TIPH OMPEACIICHUH PAa3MEPOB MAJIbIX TEN;

— MOHUMAaHUE TPUYHH OPOYHOBCKOTO JIBUKEHHUS, CMAUMBAaHUs M HECMAaYMBAHUS TEJT; PA3JIHMUUS B MOJICKYJIIPHOM CTPOCHUU TBEPBIX TE, 5KUIKOCTEH
U Ta30B;

— yMmeHue nonb3oBarbest CU v nepeBoInTh €IMHULIBI U3MEPEHUs (PU3HUUECKUX BEJIMYUH B KPATHBIE U JOJIbHBIC €AMHUIIbI;

— YMEHHE HUCIIOJIb30BATh MOJyYCHHbIC 3HAHUSI B IOBCEIHEBHOW KHU3HU (OBIT, KOJIOTHS, OXpaHa OKPYKAIOIIEH Cpeibl).

BzaumopeiictBus ten (23 u)

Mexanuueckoe aprkeHue. Tpaektopus. Ilyts. PaBHoMepHOE M HepaBHOMepHOe ABrKeHHE. CkopocTh. ['padmky 3aBUCMMOCTH TIYTH U MOZIYJIS
CKOPOCTH OT BPEMEHU JBUKECHUSI.

Nuepuus. MuepTHOCTS Ten. B3aumonencreue ten. Macca tena.

N3mepenue maccsl Tena. [InotHocTs Bemectsa. Cuna. Cuia Tspkectu. Cuna ynpyroctu. 3akoH I'yka. Bec tena. CBsi3b Mexay

CWJION TsDKecTH M Maccod Tena. Cuia TsSKecTH Ha Apyrux Iutanerax. [{uHamomerp. CliokeHHME OBYX CHJI, HallpaBJICHHBIX [0 OJHOM MPSMOM.
PaBHoneiicTByromas aByx cui. Cuna tpenus. @uszndeckas npupoaa HebecHbIX Tes1 COTHEYHOM CUCTEMBI.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTBI

3. I3Mepenne Macchl Tena Ha phlYakHbIX BECaX.

4. Usmepenune o0bema Tena.

5. OnpeneneHune MIOTHOCTH TBEPAOTO Tea.

6. I'pamyupoBanue npyXUHbI U U3MEPEHUE CUII JUHAMOMETPOM.

7. I3MepeHue CUilbl TPEHUS ¢ MIOMOLIBIO TMHAMOMETPA.

IIpenmeTHBIMHU pe3yJbTaTaMu 00yUYEHHUS 110 TAHHOM TeMe SBJISIOTCS:

— MOHHMMAaHHE U CIIOCOOHOCTH OOBSACHATH (PU3NUECKHUE SBICHUS: MEXaHUUECKOE JIBKEHUE, PABHOMEPHOE U HEPAaBHOMEPHOE JIBUKEHHE, HHEPIUS,
BCEMHPHOE TATOTEHUE;

— YMEHHE U3MEPSTh CKOPOCTh, Maccy, CHITy, BEC, CHIIy TPEHHUS CKOJIbKECHHUS, CHITy TPEHHS KaueHHsI, 00beM, IJIOTHOCTh Tella, PAaBHOJACHCTBYIOIIYIO
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JIBYX CHWJI, J€MCTBYIOIIMX HA TEJIO W HAIIPABJICHHBIX B OJJHY U B MPOTUBOIIOJI0KHBIE CTOPOHBI;

— BJIAJICHUE HKCIEPUMEHTAIIbHBIMA METOJAMHM HCCIEJOBAaHUS 3aBUCUMOCTH: MPONAEHHOTO IMYyTH OT BPEMEHM, YMJIMHEHUS MPYKUHBI OT
MIPUJIOKEHHOM CUJIBI, CUJIBI TSKECTH TeJIa OT €r0 MACChl, CHJIbI TPEHUS CKOJIbXKEHHUS OT TUIOLIAAN CONMPUKOCHOBEHHUSI TEJ U CHUJIbl HOPMAJIbHOT'O JTaBJICHUS;

— TMOHMMAaHHUE CMBICIIa OCHOBHBIX (PU3UYECKUX 3aKOHOB: 3aKOH BCEMHUPHOTO TATOTECHMSI, 3aKOH [ 'yKa;

— BJIQJICHHE CIIOCOOAMH BBITTOJTHEHUSI PACUETOB MPH HAXOXKICHHH: CKOPOCTH (CpelHeW CKOPOCTH), IMyTH, BPEMEHH, CHUJIbI TSHKECTH, Beca Telna,
IJIOTHOCTHU TeNa, 00beMa, MacChl, CUJIbl YIIPYTOCTH, PABHOJACHCTBYIOIIEH ABYX CHJI, HAPABICHHBIX 110 OJHOU MPSIMO;

— YMEHUE HaXOJUTh CBSA3h MEXKIY (PU3NUCCKUMU BEIIMYMHAMU: CHIION TSHKECTH M MAacCOM Tella, CKOPOCTH CO BPEMEHEM U IyTeM, TUIOTHOCTH Tella C
€ro Maccoii 1 00bEMOM, CHIJION TSHKECTU M BECOM TeJa;

— YMEHHE MePeBOIUTH (PU3UIECKHE BETUIMHBI U3 HecucTeMHBIX B CU 1 Ha000poT;

— MOHUMAaHHUE MPUHIIUTIOB JICUCTBUS TUHAMOMETPA, BECOB, BCTPEUAIOIUXCS B ITOBCETHEBHOM KU3HU, U CIOCOOOB 0OecreueHus: 6e30MacHOCTH MPU
HX HCIIOJIb30BAHUN;

— YMEHHE UCTOJIb30BaTh MMOJYyUYCHHbBIE 3HAHMS B TIOBCEAHEBHOM >KM3HU (OBIT, DKOJIOTHS, OXpaHa OKPYKAIOIIEH Cpe/Ibl).

JlaBJjieHue TBepABIX TeJl, AKUAKOCTeH 1 ra3oB (21 u)

[asnenue. JlaBnenue tBepabIX Tei. JlaBneHue rasa.

OObsicHeHHE TaBJICHHS ra3a Ha OCHOBE MOJICKYJISIPHO-KMHETUYECKUX MpejcTaBineHuil. [lepeqaua naBinenus razaMu U )KUAKOCTIMU. 3akoH [lackas.
Coobmarommecs cocynbl. ATMochepHoe naBienue. Metoasl u3MepeHus armocepHoro gaBieHus. bapomerp, MaHOMeTp, MOPITHEBON JKUJIKOCTHBIN HACOC.
3akoH Apxumenaa. Y cioBus MiaBaHus tei. Bo3gyxoraBanue.

®POHTAJIBHBIE TABOPATOPHBIE PABOThbI

8. OmnpeneneHre BbITATKUBAIOLIEH CHIIbI, IEUCTBYIOIIECH

Ha TOTPY>KEHHOE B KUIKOCTH TEJO.

9. BeIsicHeHUE yCIOBUH IJIaBaHUA TeJIa B )KUIAKOCTH.

IIpenmMeTHBIMHU pe3yJibTaTaMU 00YUYECHHS 10 TaHHOUW TeMe SBIISIOTCS:

— IOHUMAHHUE U CIOCOOHOCTH OOBACHSITH q)HSI/I‘-IGCKI/Ie SBJICHUA aTMOC(bepHOG JaBJICHUC, NaBJICHUC )KPII[KOCTGﬁ, ra3oB U TBCPAbIX TCJ, IUIABAHUC
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TeJ, BO3AyXOIUIaBaHUE, PACIIOIOKEHHUE YPOBHSI AKHUAKOCTH B COOOIIAIOIINXCS COCYJaX, CYIIECTBOBAHNE BO3AYIIHON 0007104YKH 3eMITI0; CITIOCOOBI YMEHbBIICHUS
Y YBEJIMYEHHUS 1ABJICHHUS;

— YMEHHUE U3MEpSATh: aTMOc(hepHOe JaBlIeHUE, JaBlICHHE KHUIKOCTH Ha THO U CTEHKHU COCy[a, CHITy ApXUMea;

— BIAJCHUE AKCIEPUMEHTAJIbHBIMU METOJAMHU MCCIEAOBAaHUS 3aBUCHUMOCTH: CHUJIbI ApXuMmena OT 00beMa BBITECHEHHOM TEJIOM BOJbI, YCIOBUMI
IIJIABaHUS TEJA B KUIKOCTH OT JEHUCTBUSI CHIIBI TSDKECTH M CHIIBI ApXHUMeENa;

— MOHUMAaHHE CMBICIIa OCHOBHBIX (PM3MYECKUX 3aKOHOB M YMEHHE MPUMEHSTh UX Ha MpakTHKe: 3akoH [lackans, 3akoH Apxumena;

— MOHMMaHUE MPUHIIMIIOB JACUCTBHUS OapoMeTpa-aHepOuIa, MAaHOMETPA, MOPIIHEBOTO KHUIKOCTHOTO HACOCA, THIPABINYECKOr0 Ipecca U CrocoOoB
oOecrnieueHus 0€30MacHOCTH MPU UX UCIIOJIb30BaHUY;

— BIJIaJIeHUE CIOCcO0aMU BBITIOJHEHUS! PACUETOB ISl HAXOXK/ICHUS: NaBJICHMSI, JaBJICHHS >KUIKOCTH Ha JTHO M CTEHKH COCyJa, CHIIbl Apxumezna B
COOTBETCTBUHU C IMOCTABJICHHOM 3a/1aueii HA OCHOBAHUU MCIIOJIB30BaHUS 3aKOHOB (DPU3UKH;

— YMEHHE UCIIONB30BaTh MOJYUYCHHbIE 3HAHUS B IOBCEIHEBHON JKU3HHU (IKOJIOTHS, OBIT, OXpaHa OKPYKAIOLIECH CpeIbl).

PabGora u MmomHOCTh. JHeprus (16 4)

Mexanudeckas pabora. MontHocTh. [IpocTeie MexaHu3Mbl. MOMEHT CHIIBI. Y CIIOBUSI paBHOBECHsI pbrdyara. «30J0TO€ MPABUIIO» MEXaHUKHU. BHIbI
paBuoBecus. Koadduuuent nonesnoro nericteus (KIIA). Oueprus. [lorennmanbaas u kunetudeckas sueprus. [IpeBparienue suepruu.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

10. BrisicHeHHe ycioBUsl paBHOBECHS pblyara.

11. Onpenenenune KIIJI npu nogbeme Tena no HaKJIOHHOU

IJIOCKOCTH.

IIpeaMeTHBIMH pe3yJIbTATAMM 00yUEHUS 110 TaHHON TeMe SIBJISIOTCS:

— TIOHMMaHHE U CTIOCOOHOCTH OOBSCHATH (PU3NYECKHE SBICHUS: paBHOBECHE TEJI, TPEBPAIIEHUE OJHOTO BHa MEXaHWIECKOH SHEPTHH B JPYyTOiA;

— yMEHHE U3MEPATh: MEXaHHUUECKYIO paboTy, MOILITHOCTD, TIeYO CHIIbl, MOMEHT cuiibl, KII/I, moTeHIuanbHy0 U KWHETHYECKYIO SHEPTHUIO;

— BJIQJICHHE SKCIEPUMEHTAIbHBIMA METOJAMHU UCCIIEAOBAHUS IIPU ONPEACIICHUH COOTHOLIEHUS CUJI M TIEeY, 1JI1 PABHOBECHS pbluara;

— IIOHUMAaHHEC CMBICJIa OCHOBHOI'O (I)I/IBI/I‘-ICCKOI‘O 3aKOHaA: 3aKOH COXPAaHCHUS SHCPIrUu;
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— TMOHMMAaHWE MPUHIIMIIOB JIEWCTBHS pblyara, 0JI0Ka, HAKJIOHHOH TUIOCKOCTH U CITOCO00B oOecTieueHus 0€30MacHOCTH TTPH

UX HCIIOJIb30BaHUU;

— BJIaJICHUE CTIOCOOAMH BBITIOJIHEHUS PACUETOB JIJIsl HAXOXKACHUS: MEXaHUYECKOM paOOThI, MOIIIHOCTH, YCIOBHS PABHOBECHS CHJI HA phIUare, MOMEHTA
cunbl, KIT/[, KuHeTHYECKON M MOTEHIMAIBLHON YHEPTHUH;

— YMEHHE HUCII0JIb30BATh MOJIyYCHHbIE 3HAHUsI B IOBCEIHEBHON KHU3HU (9KOJIOTHS, OBIT, OXpaHa OKPYXKAIOLIeH cpeibl).

8 kiaacc (70 u, 2 4 B HeeJ10)

TenjioBble siBjieHus1 (23 1)

TennoBoe nBwxkenue. TeroBoe paBHoBecue. Temmneparypa. BuyTpennss sHeprus. Pabora u temmonepenava. TermonpoBogHocTs. KoHBekims.
N3nydenue. KoanyecTBo TEMIOTHI.

VY nenbHas TeMI0eMKOCTh. PacyeT konnyecTBa TEMIOTH MPH TETI000OMEHE. 3aKOH COXPAaHEHUS U MPEBPAILEHUS YHEPTUU B MEXaHUYECKHUX U TETIJIOBBIX
npotieccax. [InmaBnenue u oTBepAEBaHNE KPUCTATUIMUECKUX Tell. Y AelibHas TerioTa iaBieHus. Mcnapenue u konaeHcanus. Kunenue. BnaxHocts Bo3ayxa.
VY nenpHas Terora napoodpazoBanus. OObsICHEHNE U3MEHEHHUS arperaTHOr0 COCTOSHUS BEIIECTBA HA OCHOBE MOJICKYJISIPHO-KUHETUUECKUX MPEICTABICHUH.
[IpeobpazoBaHue ’HEPruM B TEIUIOBBIX MalMHaX. /[Buratens BHyTpeHHero cropanus. [lapoBas typoOmna. KIIJ| TemioBoro apurarens. DKOJIOTHYECKUC
MPOOJIEeMBI UCTIONH30BAHUS TETIJIOBBIX MAIIUH.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOThI

1. CpaBHEeHUE KOJTMYECTB TEIUIOTHI ITPU CMEITUBAHUU BOJIBI PA3HON TEMIIEPATyPHI.

2. U3mepenue yaenbHON TEMII0EMKOCTH TBEPOTO Tea.

3. U3MepeHue BIaXHOCTH BO3AyXa.

[IpenmMeTHBIMHU pe3yJbTaTaMU OOYYCHHUS IO TAHHOU TEME SIBIISIFOTCS:

— MOHMMAaHHE U CITOCOOHOCTh OOBSICHITH (DU3UUECKHE SABIICHUS: KOHBEKIIUS, U3ITyYCeHUE, TEIUIONPOBOAHOCTh, U3MCHCHHE BHY TPEHHEH SHEPTUU Tela
B pe3yJibTaTe TeIUIoNepeaun Wik paboThl BHEIITHUX CHJI, HCTIapeHue (KOHAEHCAlus1) U TUIaBlieHue (OTBepeBaHNE) BEIIECTBA, OXJIAXKICHUE KUIKOCTH MPU
WCTIapEHUHU, KUTICHUE, BBITIAJCHUE POCHI;

— yMEHHE U3MEpATh: TEMIEpaTypy, KOJIMYECTBO TEIUIOTHI, YAEIbHYIO TEIUIOEMKOCTh BEIIECTBA, YIECIbHYI TEIUIOTY IUIABJICHMS BEILECTBA,
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BJIAYKHOCTh BO3/yXa;

— BJIQJICHUE SKCIEPUMEHTAIbHBIMU METOAAMHU HCCIECIOBAHUA: 3aBUCUMOCTH OTHOCHUTENIBHOW BJIA)XKHOCTH BO31yXa OT JABJIEHHUS BOJSHOIO Mapa,
COJIEpXKAIIErocs B BO3AyX€E MPH JAaHHON TeMIeparype; JaBiIeHUsI HACHIILIEHHOTO BOJSIHOTO Mapa; ONpeaeieHus yIeIbHON TeIUIOEMKOCTH BEIlIECTBA;

— TMOHMMAaHHWE MPUHIIMIOB EUCTBHUS KOHACHCAIIMOHHOTO W BOJIOCHOTO TUTPOMETPOB, TICUXPOMETPA, IBUTATENsl BHYTPEHHETO CrOpaHus, MapoBOH
TypOUHBI U CTIOCOOOB o0ecIieueHnst 0€30MaCHOCTH MPH UX UCIOJI30BAHUY;

— TNOHMMAaHUE CMBIC/IA 3aKOHA COXPAHEHMsI M MPEBPAILICHUS 3HEPIrMM B MEXAHWYECKHX U TEIUIOBBIX Mpolleccax M YMEHHE NMPUMEHSTh €ro Ha
MPaKTHUKE;

— OBJIAJICHHUE CIIOCOOAMH BBITIOTHCHHS PACYETOB JIJISI HAXOXKICHUS: YACITBbHOU TEINIOEMKOCTH, KOJTMYECTBA TEIUIOTHI, HEOOXOIUMOTO JJIsT HArPeBaHUS
TeJa WM BBIAEISIEMOr0 UM MPY OXJIAKIECHUH, YAEIbHOU TEIIOTHI CTOPaHUs TOIUINBA, yAECIbHON TEIIOTHI IUTABJICHHUS], BIAXKHOCTH BO3AYXa, YACIbHON TEIIOTHI
napoo6pazoBanus u konaeHcanuu, KI1J[ TennoBoro nsurarens;

— YMEHHE HCIIOJIb30BATh MOJyYCHHBIC 3HAHSI B IIOBCEHEBHOW KU3HU (9KOJIOTHS, OBIT, OXpaHa OKPYIKAIOIIEH CPEJIbl).

JylekTpHYecKHue sABJIeHHud (29 4)

OnekTpusanusa Ted. J[Ba pola 3IEKTpUUECKHUX 3apsiioB. B3auMmopelcTBue 3apsokeHHBIX Tell. [IpoBOAHWKHM, NMAJIEKTPUKH M MOJTYITPOBOIHUKH.
DneKTpruyYecKoe nojie. 3aKOH COXPaHEHUs SJIEKTPUUECKOTro 3apsana. JeauMoCTh 3JeKTpUYeCcKoro 3apsaa. DieKTpoH. CTpoeHue atoMa. DIEeKTPUYECKUM TOK.
JleficTBUE HJIEKTPUUECKOTO TMOJdS Ha JJeKTpuueckue 3apsapl. McTtouHuku Toka. Dnekrpuyeckas wnenb. Cuiia TokKa. DJEKTPUUECKOE HaIpsKEHUE.
OnekTpuueckoe corportuBieHue. 3akoH Oma Ui ydyacTtka nenu. [locienoBarenbHoe W mapajulebHOE COEAMHEHHE NMPOBOAHUKOB. PaboTra M MOIIHOCTH
anekTpudeckoro Toka. 3akoH J[xoyns—IJlenna. Konnencarop. [IpaBuna 6e3onacHocTr npu paboTe ¢ JIEKTPOrpruoOpamu.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

4. Coopka dIMEKTPUUECKOH IeTH U U3MEPEHHUE CUJIBI TOKA B €€ Pa3IMUHBIX YUACTKaX.

5. 3MepeHune HalpsKeHUsT Ha Pa3IMYHbIX yYacTKaX dJIEKTPUYECKON LIETH.

6. PerynupoBaHue CUiIbl TOKa PEOCTaTOM.

7. U3mepeHune conpoTUBIEHUS TPOBOJHUKA IPU MTOMOILIUA aMIIEpMETPa U BOJIbTMETPA.

8. I3amMepeHre MOLTHOCTH U pabOThI TOKA B 3JIEKTPUYECKOH JIaMIIe.
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IIpenmMeTHBIMHU pe3yJibTaTaMU 00YUYEHHUS 110 TaHHOM TeMe SBJISIOTCS:

— TMOHMMAaHHE U CIOCOOHOCTH OOBSCHATH (PU3WYECKUE SBIICHUS: JIIEKTPU3aAlLlMs Tell, HAarpeBaHHE MPOBOJAHHUKOB JIEKTPUYECKUM TOKOM,
3JIEKTPUUYECKUN TOK B METaJlIaX, AIEKTPUUECKUE SIBJICHUS C MTO3ULIMKM CTPOSHUS aTOMa, IEUCTBHS SJIEKTPUUECKOrO TOKA;

— YMEHHE U3MEPSATh: CUITY SJEKTPUUECKOTO TOKA, HIEKTPUUECKOE HAMPSHKEHUE, HICKTPUUECKUHN 3apsi/l, SJIIEKTPUUECKOE CONTPOTUBIICHHUE;

— BJIAJICHUE SKCHEPUMEHTAIBHBIMA METOAAMHU MCCIIEIOBAHUS 3aBUCHMOCTH: CHJIbI TOKAa HA YYaCTKE LENH OT SJIEKTPUYECKOTO HAINPSKEHHUS,
3JEKTPUUYECKOTO COMPOTUBIIEHUS MPOBOIHUKA OT €r0 JIIMHBI, IJI0IIA 1 MONEPEYHOT0 CEYEHHUSI U MaTepHaa;

— TIOHMMaHHUE CMBICIIa OCHOBHBIX (PM3NYECKUX 3aKOHOB U YMEHHE MPUMEHSTh UX Ha MPAKTHKE: 3aKOH COXPAaHEHUS AJICKTPUUECKOTO 3apsia, 3aKOH
Oma m1st yuacTka nenu, 3aKoH Jxoyns—IJlena;

— NOHMMAaHUe MPUHIINIA AEWCTBUA 3JIEKTPOCKOIIA, AIEKTPOMETPA, FaIbBAHUYECKOTO AIEMEHTa, aKKyMyJIsTopa, oHapuKa, peocTaTa, KOHAEHCaTopa,
JaMIbl HAaKaTUBaHUs U CIIOCOO0B obecreueHus: 0€30MacHOCTH MPU UX UCTIOIb30BAHHH;

— BIAJCHHE CHOCOOAMH BBITIOJHEHHUS pAc4YeTOB MJs HAXOXKICHUS: CHJIbI TOKA, HAIMPSHKCHHS, COMPOTUBICHUS MpU TapaliebHOM U
MOCJIeIOBATEIILHOM COEAMHEHUHU TPOBOIHUKOB, YIEIHHOTO COMPOTUBIICHUS MTPOBOIHUKA, pA0OTHI U MOLTHOCTH 3JIEKTPUUYECKOTO TOKA, KOJIMYECTBA TETIOTHI,
BBIJIENISIEMOTO MPOBOJJHUKOM C TOKOM, EMKOCTH KOHJIEHCATOPa, paOOThI AIEKTPUYECKOTO MOl KOHJIEHCATOPa, SHEPTUH KOHJIEHCATOPa;

— YMEHHE HUCIIOJIb30BaTh MOJyYCHHbIC 3HAHHS B IOBCEHEBHOW KHU3HU (IKOJIOTHS, OBIT, OXpaHa OKPY>KaIOLIeH cpeibl, TEXHUKA OE30MacCHOCTH).

DJIeKTPOMAarHuTHbIE siBJIeHUA (5 1)

OmneiT Opcrena. MaruutHoe nose. MarHuTHOE 1oJie PSAMOro Toka. MarHuTHoOE 1oJie KaTylKHU ¢ TOKOM. [locTosiHHble MarHuTel. MarauTHoe moiie
IIOCTOSIHHBIX MarHutoB. MarautHoe mose 3emiu. B3aumopnelictBue MarHuToB. JI€HiCTBHE MAarHUTHOTO IOJISI Ha NPOBOJHUK C TOKOM. OJEKTPUYECKUN
JBUTATEb.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

9. COopKa 3JEKTPOMArHUTa U UCTIBITAHUE €r0 JEHCTBHUS.

10. M3y4yeHue 3JIeKTpHUUECKOTo IBUTATeNIsl MOCTOSTHHOTO TOKA (Ha MOJICIIH).

IIpenmMeTHBIMHU pe3yJibTaTaMU 00YUYECHHUS 10 TaHHOUW TeMe SBIISIOTCS:

— MOHHMAaHHE U CIIOCOOHOCTH OOBSICHITH (1)I/I3I/I‘IGCKI/IC SBJICHHUA: HAMAarHM4CHHOCTD JKCJIC3a U CTaJIH, B3aHMO,Z[eI>'ICTBPI€ MarduToB, B33.PIMOI[GI>1CTBH€
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IIPOBOJIHUKA C TOKOM U MAarHUTHOM CTPEJIKH, JEHCTBUE MATHUTHOTO MOJISI HA IPOBOJHUK C TOKOM;

— BJIQJICHHE SKCIEPUMEHTAIBHBIMU METOJAMHU UCCIIEAOBAHUS 3aBUCUMOCTH MAarHUTHOTO JIEMCTBUSI KATYIIKU OT CUJIbI TOKA B LIETIH;

— YMEHHUE UCIIONIB30BaTh MOJYUYCHHbIE 3HaHUS B IOBCEIHEBHON KU3HHU (IKOJIOTHSA, OBIT, OXpaHa OKPYXKaroIei cpebl,

TEeXHHKa 0€301TacHOCTH).

CaeToBble siBjeHus (13 1)

Hcrounnku cBerta. [IpsmonuneitHoe pacnpocTpaHeHue cBera. Bunumoe asuxenue cBetui. OTpakeHHe CBeTa. 3aKOH oTpaxkeHus: ceera. [1mockoe
3epkano. [Ipenomienue cera. 3akoH mpenomieHus cBera. JImu3el. DokycHoe paccrostHue JMH3BL OnTruyeckas cuia JWH3bL. M300paskeHus, naBaeMble
nuH30H. ['11a3 kak ontuyeckas cucrema. OnTuaeckue mpuoopsl.

OPOHTAIJIBHAA JIABOPATOPHAA PABOTA

11. Tlomyuyenue u300pa>keHUs MPU TOMOIIH JTUH3BI.

IIpeaMeTHBIMH pe3yJIbTATAMM O0YyUEHUS 110 TaHHON TeMe SIBJISIOTCS:

— TIOHUMaHHE M CHOCOOHOCTh OOBSACHATH (HPU3WYECKHE SBICHUS: TPSMOJMHEWHOE pacHpOCTpaHEHHE cBeTa, 00pa3oBaHWE TEHH W IIOJyTEHH,
OTpa)KEHUE U MPEIIOMJIICHUE CBETA;

— yMeHHE U3MePATh (POKYCHOE PacCTOSTHUE COOMPAIONIEH TUH3bI, ONTHYECKYIO CHUITY JIMH3BL;

— BJIQJICHUE SKCIIEPUMEHTAIBHBIMU METOAAMHU UCCIIEOBAHUS 3aBUCUMOCTH: N300pakeHUs OT PACIOIOKEHUS JIaMITbl Ha PA3JIMYHBIX PACCTOSIHUSAX
OT JIMH3BI, yIJla OTPaKE€HUs OT YIJia MaJeHHs CBETa Ha 3€pKaJo;

— MOHMMAaHHE CMBICIIA OCHOBHBIX (PU3MUECKHUX 3aKOHOB U YMEHHE IPUMEHSATh UX Ha MPAKTHUKE: 3aKOH OTPAKEHHSI CBETA, 3aKOH MPEJIOMIICHUS CBETA,
3aKOH NPSIMOJIMHEWHOTO PacCIpOCTPAHEHHUs CBETA;

— paznu4ath (OKYC JIMH3bI, MHUMBIH (POKyC U (POKYCHOE PACCTOSIHUE JTMH3BI, ONTHUECKYIO CHUITY JIMH3bI U ONITUYECKYIO OCh JINH3bI, COOMPAIONIYIO U
paccenBaroIlyo JIMH3bI, H300paKeHUs, JaBaeMbIe COOMpAIOIIEH U pacCenBaloIeH JTMH30H;

— YMEHHE HUCII0JIb30BATh MOJIyYCHHbIE 3HAHUSI B IOBCEIHEBHON KHU3HU (9KOJIOTHS, OBIT, OXpaHa OKPYXKAIOLIeH cpeibl).

9 kaacc (704, 24 B HeeJII0)

3aKkoHBbI B3aUMO/IeliCTBUA U ABUHKEeHMsI Tea (23 1)
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MarepuanbHas Touka. Cuctema orcuera. [lepemenienne. CKOpocTh NPSAMOJIMHERHOTO paBHOMEPHOT0 ABMKEHHUS. [[psamoninHeliHOe paBHOYCKOPEHHOE
JBUKCHHE: MTHOBEHHAs CKOPOCTh, YCKOpEeHHe, nepemelneHue. ['paduku 3aBUCUMOCTH KHHEMATUYECKUX BEJIMYUH OT BPEMEHU MpPH PAaBHOMEPHOM U
PaBHOYCKOPEHHOM JBHXEHUH. OTHOCUTEIBHOCTh MEXAHMUYECKOIO IBMKEHMs. I'eolleHTpuueckass U relMoleHTpudeckas cucrteMsl mupa. MHepruanbHas
cuctema otcuera. 3akoHbsl Hetorona. CBoOonHoe nagenue. HeBecomocth. 3akoH BcemMupHoro TsaroteHus. [MckycctBennsle cmyTHukd 3emiu. |1 Mmmynsc.
3aKOH COXpaHEHHs UMITyJIbca. PeakTMBHOE NBH)KEHUE.

®OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

1. UccnenoBanue paBHOYCKOPEHHOTO IBWKEHHS 0€3 Ha4allbHONH CKOPOCTH.

2. 3mepenue yckopeHusi CBOOOTHOTO Ma CHHUS.

IIpenmMeTHBIMHU pe3yJibTaTaMU 00yUYEHHUS 110 TaHHOM TeMe SBJISIOTCS:

— MOHUMAaHHE U CIIOCOOHOCTh OMUCHIBATH M OOBSICHITH (PU3MUECKHE SBIICHUS: TIOCTyNaTeIbHOE ABM)KEHNE, CMEHA JTHS U HOUW Ha 3emiie, CBOOOIHOE
NaJICHUE TEJ, HEBECOMOCTb, IBUIKEHHUE TI0 OKPYKHOCTH C IIOCTOSIHHOM 1O MOJYJIIO CKOPOCTBIO;

— 3HAaHHE MU CIOCOOHOCTH JaBaThb OHpeILGJ'IeHI/Ifl/OHI/IcaHI/ISI q)mnqecxnx MOHATHH: OTHOCHUTEIHHOCTH ABWIKCHUA, TCOLCHTPHUYCCKAsA U
reJINOIEHTPUYECKasi CUCTEMbl MUPA; [IepBas KOCMHYECKasi CKOPOCTD |, pEaKTUBHOE IBIXKEHUE; (PU3HMUECKUX MOJIeTIei: MaTepralbHas TOUKa, CUCTEMa OTCUETa;
(bu3MUECKUX BEJMYUH: TIepeMelIeHHe, CKOPOCTh PABHOMEPHOTO MPSIMOIUHEIHOTO JBUKEHHSI, MTHOBEHHAsI CKOPOCTh U YCKOPEHUE MPU PABHOYCKOPEHHOM
MIPSIMOJIMHEMHOM JIBU’KEHUH, CKOPOCTD U LIEHTPOCTPEMUTEIBHOE YCKOPEHUE IIPY PABHOMEPHOM JBUKEHUU TEJA 110 OKPYKHOCTH, UMITYJIbC;

— IIOHHMMAaHHE€ CMBbICJIa OCHOBHBIX (bHSH‘lGCKI/IX 3aKOHOB: 3aKOHBI HBIOTOHa, 3aKOH BCCMHUPHOI'O TATOTCHHA, 3aKOH COXPAaHCHHUSA HMMITYJIbCA, 3aKOH
COXPAaHEHHUS SHEPTUU U YMEHHUE NMPUMEHATh UX Ha MPAKTUKE;

— YMEHHE MPUBOAUTH MPUMEPHI TEXHUYECKUX YCTPOMCTB U KUBBIX OPTaHU3MOB, B OCHOBE MEPEMEIICHHsI KOTOPBIX JICKHUT MPUHLIUI PEaKTUBHOTO
JIBIDKEHUS; 3HAHUE M YMEHHE OOBSICHATh YCTPOMCTBO U AEWCTBUE KOCMUYECKUX PAKET-HOCUTEIIEH;

— YMEHHUE U3MEPATh: MTHOBEHHYIO CKOPOCTh M YCKOPEHHUE IIPU PABHOYCKOPEHHOM IPSIMOJIMHENHOM JBUKEHUH, LIEHTPOCTPEMUTEIBHOE YCKOPEHNE
IIPU PaBHOMEPHOM JIBUYKEHUH 110 OKPYKHOCTH;

— YMEHHE HUCII0JIb30BATh MOJyUCHHbIC 3HAHHSI B IOBCEIHEBHOW KHU3HU (OBIT, IKOJIOTHS, OXpaHa OKPYIKAIOIIEH CpeIbl).

Mexanuuyeckue KoJieOaHusA U BOJHbIL. 3BYK (12 1)
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Konebarensroe nemxenue. Konebanus rpysa Ha npyxuHe. CBoOoanble kosiebanus. KomebarenpHas cucremMa. MasTHUK. AMIUTMTYA, TIEPHO/I,
yactota kojebanuil. [['apmonuueckue konebanus]. [IpeBpaimienue sHepruu mpu KojedaTeabHOM JABIDKEHUHU. 3aTyxaromue KoseOaHus. BuIHYy>XIeHHbBIE
konebanus. Pesonanc. Pacnpoctpanenue konebanmii B ynpyrux cpenax. [lomepeunbie U mpojoiabHbIe BONHBI. J{mMHa BOMHBL CBSI3b JUIMHBI BOJHBI CO
CKOPOCTBIO €€ paCIPOCTPAHCHHS U IEPUOAOM (JacTOTOM). 3ByKOBBIE€ BOIHBL. CKOPOCTH 3BYKa. BbicoTa, TeMOp 1 TPOMKOCTH 3ByKa. DX0. 3BYKOBOW PE30HAHC.
[MaTepdepennus 3ByKa].

OPOHTAIJIBHAS JIABOPATOPHAS PABOTA

3. UccrnenoBanue 3aBUCIMOCTH TIEPUO/Ia U YaCTOTHI CBOOOIHBIX KOeOaHU MasTHUKA OT JJTMHBI €T0 HUTH.

[IpenMeTHBIME pe3ysibTaTaMu 00yUYEHUS TI0 JaHHOU TEME SIBJISTFOTCSI:

— TMOHUMAaHUE U CIIOCOOHOCTH OMUCHIBATH U OOBACHATH (PU3UUECKHE SBICHUS: KOJeOaHUsI MAaTEMaTUYECKOT0 U MPY>KUHHOTO MAasiTHUKOB, PE30HAHC
(B TOM umcIie 3ByKOBOI), MEXaHUYECKUE BOJHBI, AJTMHA BOJIHBI, OTPAXKEHHE 3BYKa, 9X0;

— 3HAHWE M CIOCOOHOCTH JaBaTh OINpeneicHus] GU3NYECKUX MOHSATUI: CBOOOIHBIC KoleOaHus, KoneOaTebHas CUCTEMa, MasTHUK, 3aTyXarolue
KoJieOaHus, BBIHY)KICHHBIC KOJCOAaHWs, 3BYK W YCJIOBHS €T0 PACIPOCTPaHCHHS; (M3MUSCKUX BEIUYHMH: aMIUIATYJa, MEPHOJ W YacToTa KojcOaHWH,
coOCTBEHHAs1 YaCTOTa KOeOaTeTbHON CUCTEMBI, BBHICOTA, [TeMOp |, TPOMKOCTh 3ByKa, CKOPOCTh 3BYKa; (PU3NUECKUX MOJIENICH: [TapMOHUYECKUE KOJIe-0aHus],
MaTeMaTHYeCKHUl MasTHUK;

— BIIJICHHE SKCIIEPUMEHTAILHBIMA METOIaMU UCCIICIOBAHMSI 3aBUCUMOCTH TIEPUOA U YACTOTHI KOJICOAHUI MasiTHUKA OT JAJTUHBI €r0 HUTH.

OnexTpoMarHuTHoe nosje (164)

OpHOpogHOE M HEOJAHOPOAHOE MarHuTHoe moje. HampaBneHue Toka M HampaBlieHHWE JUHHUI ero marHuTHoro mois. [IpaBuio OypaBuuka.
O6napy:xeHue MmaruutHoro noins. [IpaBumno neBoii pyku. Uaaykuus MarautHOTro mosist. MarHuTHeiii notok. OnbiTel @apases. DIeKTpoMarHuTHas UHITYKITUSI.
Hanpasnenue nnaykuunonHoro Toka. [Ipasuio Jlenna. SIsnenune camonnaykuuu. [lepemennstii Tok. ['enepatop nepemennoro Toka. [IpeoOpasoBanus sHepruu
B 3JeKTporeHeparopax. Tpancdopmarop. [lepegada IIeKTpUUIECKOW SHEPTHHM HA PACCTOSHUE. DJICKTPOMArHHTHOE TOJE. DJIEKTPOMATHUTHBIC BOJIHBL
CKOpoCTh pachpOCTpaHEHHUsS! 3JIEKTPOMATHUTHBIX BOJH. BiMsHHE 3JEKTPOMarHUTHBIX HW3Jy4YeHHUH Ha >kKuBble opraHu3Mbl. KosjeOaTenbHBIH KOHTYP.
[Tony4eHnue reKTpoOMarHuTHBIX Konebanuid. [IpuHIMIIBI pagrocBs3u u TeneBuaeHus. [MHTepdepeHus cera. |

DnexTpoMarHuTHas rnpupoja ceera. [Ipenomienue cera. [lokazatens npenomienus. Jucnepcus ceta. L[eta Ten. [Criektporpad U CeKTpOoCKoI. |
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Tunbl onTryeckux cnekTpoB. [CrekTpanbHbii aHanus. | [lornomenue n ucnyckanre cBeta atroMamu. [IpoucxoxaeHue JTuHeYaTblX CIEKTPOB.
®POHTAJIBHBIE JIABOPATOPHBIE PABOTBI

4. 3ydyeHue siBJICHUS JIEKTPOMATHUTHON UHIYKIUU.

5. HabnroaeHue CrionHoro v JMHEMYaThIX CIEKTPOB UCITY CKaHMS.

IIpenmMeTHBIMHU pe3yJibTaTaMU 00YUYEHHUS 110 TaHHOM TeMe SBJISIOTCS:

— TIOHMMaHUE€ U CIOCOOHOCTH OIHUCHIBATh U OOBSACHATH (PU3UUECKHE SBICHHS/TPOIECCH: SJICKTPOMArHUTHAS WMHIYKIUS, CAMOMHIYKITHUS,
MPEJIOMJICHHE CBETA, TUCIIEPCHUS CBETA, OTJIOIIEHUE U UCITyCKAHKUE CBETa aTOMAaMH, BOSHUKHOBEHHE JIMHEWUYATHIX CIIEKTPOB UCITYCKAHUS U MOTJIOLIECHUS;

— 3HaHHWE U CIIOCOOHOCTDH JaBaTh OINPEACIICHUS/ONMUCaHNs (PU3NIECKUX MMOHATUI: MarHUTHOE TIOJIE, JIMHUM MAarHUTHOW WHIYKIMH, OJHOPOJHOE U
HEOJHOPOJHOE MATrHUTHOE II0JIE, MATrHUTHBIA IIOTOK, IEPEMEHHBIM >SJIEKTPUYECKHM TOK, 3JIEKTPOMAarHUTHOE TMOJ€, AJIEKTPOMATHUTHBIE BOJIHBI,
ANEKTPOMArHUTHBIE KOJIeOaHUs, PaIMOCBI3b, BUTUMBINA CBET; (PU3NUECKHUX BEIMYMH: MAarHUTHAS UHIYKIUS, HHyKTUBHOCTb, IEPHOJ], YACTOTA U aMI-ITUTY/1a
ANEKTPOMATrHUTHBIX KOJIeOaHMH, MOKa3aTeIH MPEIOMIICHHS CBETa;

— 3HaHUe (HOpMyIMPOBOK, MOHUMAHKNE CMBICIIA U YMEHHE MTPUMEHSITh 3aKOH TPEJIOMIICHUS CBETa U MpaBuiio JIeHIa, KBAaHTOBBIX MOCTYIaTOB bopa;

— 3HAHUE HA3HAYEHUs, YCTPONCTBA M MPHUHIMUIIA JECUCTBUA TEXHHYECKUX YCTPOMCTB: 3JIEKTPOMEXAHMYECKUN HWHIYKIIMOHHBIM TE€HEepaTop
MIEPEeMEHHOT0 TOKa, TpaHchopmaTop, KojaedaTeabHbINH KOHTYP, JETEKTOP, CIIEKTPOCKOI, CrieKTporpad;

— [moHMMaHMe cyTH METO/1a CIIEKTPAILHOTO aHAJU3a U €r0 BO3MOXKHOCTEH |.

Crpoenne atomMa 1 aToMHOro siapa (11 4)

PannoakTHBHOCTh KaK CBUACTEIBCTBO CIOXKHOTO CTpOEHHUs aTOMOB. Anbda-, 6eta- u ramma-m3nydenus. Onwitel Pesepdopna. SAnepHas momens
aToma. PaguoakTuBHbBIE NpEeBpalIeHUs1 aTOMHBIX siiep. CoxpaHeHue 3apsiIOBOIO U MAaCCOBOTO YUCEIN MPHU SACPHBIX PEAKIUAX. DKCIEPUMEHTATbHBIE METOIbI
uccleoBaHus yacTuil. [IpoToHHO-HEHTpOHHAS MOIeb siipa. PU3NUYECKUA CMBICT 3apsIIOBOTO U MaccoBOro yncedn. M3oromnsl. [IpaBuna cmemenus s anbda-
u Oera-pacnazna MpH SJIEPHBIX PEeaKnusx. DHEPTus CBA3M 4dacTHIl B siipe. [lenenue simep ypana. Llemnas peaknms. SlnepHas sHepreTuka. JKOIOTHUYECKHE
po0JieMbl pabOThI ATOMHBIX 3JIeKTpocTaHIuid. Jlosumerpus. [lepuon monypacnana. 3aKoH paliOaKTUBHOTO pacmana. BiusHue painoaKTHBHBIX U3TyYEHUN
Ha XuBble opraHu3Mbl. TepmosnepHas peakuus. crounuku sHeprun CoJiHLIA U 3BE3/I.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI
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6. 3mepeHune ecTeCTBEHHOTO PaMAIIMOHHOTO (DOHA JO3UMETPOM.

7. I3yueHue aeneHus sapa aroma ypaHa 1o ¢gotorpaduu TpeKkos.

8. OneHka nepuo/ia Nojypacnaaa HaxoJAIIMXCsl B BO3AYXE MPOAYKTOB paciaja raza pajgoHa.

9. 3yueHne TpEeKOB 3apsHKEHHBIX YaCTHIL ITO TOTOBBIM (oTOrpadusm.

IIpeaMeTHBIMH pe3yJIbTATAMM 00Yy4EHUS 110 JaHHON TeMe SIBJIIOTCS:

— MOHUMAaHME U CIIOCOOHOCTbH ONMUCHIBATH U OOBACHATH (PU3HUECKUE SABICHUS: PaIMOAKTUBHOCTh, HOHU3UPYIOIUE U3ITyUeHHS;

— 3HaHUE U CIIOCOOHOCTD J]aBaTh ONpEACTICHNUS/ONMUCAaHUs (PU3NUECKUX MOHITUN: PaJHOAKTUBHOCTD, alib(a-, 6eTa- 1 raMMa-4acTUIbl; (PU3NIECKUX
MOJICTICH: MO CTPOCHUS aTOMOB, TipemiokeHHbie J[. TomcornoM u D. PezepdopaoM; mpoTOHHO-HEUTPOHHAS MOJIENIb aTOMHOTO sipa, MOJIEh Ipoiiecca
JIeNIeHNs Apa aToMa ypaHa; (U3MUeCKUX BEIMYHMH: MOIVIOIIEHHAas 103a N3ITyUYeHHs, K03()(PULIMEHT KadecTBa, SKBUBAJICHTHAs /1034, IEPHOJ [TOJypacnaja;

— yMEHHE NPUBOJUTH NMPUMEPHI U OOBACHATH YCTPONCTBO U MPUHLUI ACHCTBUS TEXHUUYECKUX YCTPOICTB M YCTAaHOBOK: cueT4Mk I elirepa, kamepa
BuiibcoHa, my3bIpbKOBast KaMepa, sICpHBIM pEaKTOp Ha MEJICHHBIX HEUTPOHAX;

— YMEHHE U3MEPSATH: MOIIHOCTH J103bl PaAMOAKTUBHOTO U3TyUYEHHs OBITOBBIM J103UMETPOM;

— 3HaHME (OPMYJIMPOBOK, IOHUMAHHUE CMbIC]IA U YMEHHE MPUMEHATh: 3aKOH COXPAaHEHHs] MacCOBOIO YHMCIIA, 3aKOH COXPAHEHUs 3apsna, 3aKOH
PaaMoOaKTUBHOIO paclaja, MpaBuIoO CMEILEHUS;

— BJIaJIEHUE DKCIIEPUMEHTAIbHBIMU METOIaMHU UCCIIEI0OBaHMS B ITPOLIECCE N3YUEHUS 3aBUCMMOCTH MOIIIHOCTH U3JTy4€HMsI IPOAYKTOB paclajia pajoHa
OT BPEMEHH;

— MIOHUMAaHME CyTH DKCIIEPUMEHTAIBHBIX METOJOB HCCIIENOBAHUS YACTHILL;

— YMEHHeE UCII0JIb30BaTh MOJYUYEHHbIE 3HAaHUS B TOBCEITHEBHOM KU3HU (OBIT, SKOJIOTHs, OXpaHa OKpYXKarollel cpeibl, TeXHUKa 0€30MacHOCTH U JIp.).

Crtpoenue u 3BoJronust Beesiennoii (5 4)

Cocras, ctpoenue u npoucxoxaeHue ConHeuHoi cucreMmbl. [lnanerst u mMansie Tena ConaHeuHO# cuctembl. CTpoeHME, M3IYUEHHE U HBOJIIOLUS
ComHua u 3Be311. CTpoeHue 1 3Botonus BeeneHHoil.

IIpeaMeTHBIMH pe3yJIbTATAMM 00yUEHUS 110 TaHHON TeMe SIBJISIOTCS:

— NIPEACTABIEHUE O COCTAaBE, CTPOCHUH, IPOUCXO0XKIEHNUHU U Bo3pacTe COIHEUHON CUCTEMBI;
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— YMEHHUE NPUMEHATh PU3NUECKUE 3aKOHbI I 00BbsICHEHUS ABHKEHU Tu1aHeT COTHEYHON CUCTEMBI;

— 3HaTh, YTO CYIIECTBEHHbIMU MapaMeTpaMM, OTIMYAIOIIMMH 3BE3/bl OT IUIAHET, SBJSIOTCA UX MacChl U MCTOYHUKHU SHEPrHM (TepMOsiJepHbIe
peakIy B Helpax 3Be3]] U PaJUOAKTUBHBIC B HEPAX IJIAHET);

— CpaBHUBATh (PU3HUYECKHE U OPOUTATIBHBIE TAPAMETPHI ITAHET 36MHOM I'PYyTITBI ¢ COOTBETCTBYIOIIMMH TapaMeTpaMHy TUTaHET-TUTAaHTOB M HAXO/IUTh
B HUX 00IIIee U Pa3IMIHOE;

— 00BsACHATH cyTh 3 dekTa X. [Jomnepa; hopmyaupoBats 1 00bACHATH CyTh 3aK0Ha J. Xa0011a, 3HaTh, YTO 3TOT 3aKOH SBUJI-CS SKCIIEPUMEHTAIbHBIM
MIOATBEPKICHUEM MOJIEH HecTallMoHapHOW BeenenHol, oTkpeiToit A. A. @puamMaHOM.

PesepBHoe Bpems (3 1)

OO01muMH NpeAMETHBIMH pe3yJIbTaTaMU 00YUYEeHHUs 110 JAHHOMY KYpPCY SIBJISFOTCS:

— YMEHHME TIOJb30BaThCS METOJaMM HAay4YHOTO MCCIEIOBaHMS SBJICHUH NpUPOABI: IMPOBOAUTH HAOIIOACHUS, IUIAHUPOBATb M BBINOJIHATH
HKCHEPUMEHTHI, 00padaThIBaTh Pe3yJIbTaThl U3MEPEHUH, MPEICTABIATH PE3yJIbTaThl H3MEPEHHH C TIOMOLIBIO TabuuI, rpadukoB U GopMyi, OOHAPYKHUBAThH
3aBHCUMOCTH MEXIy (PH3MUECKUMH BETMUYNHAMH, OOBSICHATH PE3yJIbTaThl U JeNaTh BEIBO/IBI, OIICHUBATH TPAHMIIBI TOTPEITHOCTEN PE3yIbTaTOB N3MEPEHUH;

— pa3BUTHE TEOPETUYECKOIO MBIIUICHUsS Ha OCHOBE (DOPMHUPOBAaHMS yYMEHHMH yCTaHaBIMBaTh (aKThl, pa3iIvyaTh NPUYUHBI U CIEACTBUS,

HCIIOJIB30BATh (I)I/ISI/ILIGCKI/IG MOACIN, BbIABUI'aTh THIIOTC3bI, OTBICKMBATh U q)OpMy.]'II/IpOBaTB AO0Ka3aTeJIbCTBA BbIIBUHYTBIX I'HIIOTE3.
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3. TemaTn4eckoe NJIAHUPOBAHUE
7 kyaacca
70 yacoB B roj (2 yaca B HeJ1eJI10)

Tema ypoka Komnuec
TBO
4acoB
BBenenue B pusuxy (44)
1/1. Yro uzyuaer ¢pusuka. Hekotopsie pusnueckue repmunbl. HaOaroneHus: 1 ONbBITHI 1
2/2. ®uznyeckue BennYnHbL. Vi3Mepenne Gpu3nueckux BenduH. TOYHOCTh U OTPEIIHOCTh M3MEPEHUI 1
3/3. JlabopatopHas padora Nel «OnpezeneHue HEHbI 1eIEHUS U3MEPUTEIHLHOI0 IPUOOpay 1

4/4. dusnka U TEXHUKA

IlepBoHaya/IbHbIE CBeIEHHs] 0 CTPOEHMH BenlecTBa (6 1)

5/1. Ctpoenue BeniectBa. Mosiekyiibl. BpoyHOBCKOE IBMKEHUE

6/2. JlabopatopHas padora Ne 2 «OnpezneneHue pa3MepoB MaJIbIX T

7/3. JIBuKeHUE MOJICKYJT

8/4. BzaumoielicTBHE MOJICKYJI

9/5. Arperartnbie coctosiHus BenecTBa. CBONCTBA ra3oB, KUIKOCTEH U TBEPABIX TEI

10/6. 3auet no Teme «llepBoHaYaTBHBIE CBEJICHHS O CTPOSHHUH BEIIECTBAY

—_ | = [ = | = =] =

B3aumopaeiictBue Te (23 1)

11/1. Mexanuueckoe ABHKeHHe. PaBHOMEpHOE U HEpaBHOMEPHOE IBUKEHUE

12/2. CxopocTb. EnuHHIIBI CKOpOCTH

13/3. PacueT nyTH U BpeMEHH JIBHKEHUS

14/4. Unepuus

15/5. Bzaumopaeicteue e

16/6. Macca tena. Enunuiisl Mmaccsl. Mi3MepeHne Macchl Tea Ha Becax

17/7. JlabopaTopuasi pa6ota Ne 3 «/3MepeHne MacChl TeJIa Ha PHIYaKHBIX BECaX).

18/8. I1noTHOCTH BEmeCcTBA

19/9. JlaGopaTopHas padora Ne 4 «/3mepenne oObeMa Tesay.
JlabopaTopHasi padota Ne 5 «OnpejeneHue mIOTHOCTH TBEPJIOTO TEIay

—_ = | = = = = = = =

20/10. Pacuet Macchl 1 00bEMa TEJA 110 €r0 INIOTHOCTH
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21/11. Pemenue 3amad mo TeMaM: «MexaHnUeckoe ABIKEHHE, «Maccay. «II10THOCTE BelecTBa

22/12. KonTpoabHasi padora Nel o temam: «MexaHndeckoe IBIKeHHEY, «Maccay, «[lmoTHOCTD
BEIIECTBAY

23/13. Cuna

24/14. SABnenue tarotenus. Cuna TspkecTH. Cuiia TSHKECTH Ha APYTUX IUIAHETax

25/15. Cuna ynpyroctu. 3akoH ['yka

26/16. Bec Tena. Equnuiiel cuiibl. CBsI3b MKy CHIION TSDKECTH M MAacCOM Tela

27/17. lunamometp. JlaGopaTopHasi pa6ora Ne 6 o teme «I pagyrpoBanue npy>kHHbI 1 U3MEPECHHE
CHUJI JUHAMOMCTPOM»

[UNGY (N VI [NV QS

28/18. CnoxxeHue ABYX CHJI, HANPABJICHHBIX MO OAHON NpsiMoi. PaBHOIEHCTBYOIIAS CHTT

29/19. Cuna tpenns. TpeHue nmoxos

30/20. Tpenue B mpupoe 1 TEXHUKE.
JlabopaTopHasi padota Ne 7 «3mepeHune ciibl TPEHHSI C TOMOIIBI0 TUHAMOMETPA

31/21. Pemienue 3agau o teMe «Cuibly, «PaBHOIGHCTBYOIIAS CHID)

32/22. KonTpoJabHas padora Ne2 o reme «Becy, «I'paduueckoe nzodpakenne cuim», « Buabl cumy,
«PaBHOIEMCTBYOIIAS] CHIDY

33/23. 3auer 110 Teme «Bzaumopeiictsue Tem»

JlaBJieHre TBepPAbIX TeJl, JKUAKOCTel U ra3oB (21 1)

34/1. laBnenune. EquHuibl qaBieHus

35/2. CnocoObl yMEHBIICHHUS M YBEIWYCHHUS TABJICHHS

36/3. JlaBieHue rasa

37/4. Tlepenaua gaBiaeHUs )KHIAKOCTSIMU U TazaMu. 3akoH [lackans

38/5. JlaBneHue B KHUAKOCTH M raze. Pacuer JaBieHUs )KUAKOCTH Ha IHO M CTEHKU COCya

39/6. Pemenue 3ana4. KonTposabHas padora Ne3 o teme « JlaBiaeHue B )KHIAKOCTH | rasze. 3aKOH
ITackams»

[UNGY (VNI VI [NUNIN U [N

40/7. Coobmaronuecs: cocyabl

41/8. Bec Bo3myxa. ATMocepHOe TaBiIcHHE

42/9. N3mepenue armochepHoro nasinenus. Oneit Toppuueniu

43/10. bapomeTtp-anepousi. ATMochepHOE TaBIICHHE HA Pa3IUYHBIX BICOTAX

44/11. Manometpsl. [TopiiHeBoi ®KHUIKOCTHBIM HACOC

45/12. TloprrHeBO# XUAKOCTHBIA HAacoC I mapaBandecKuid mpecc

46/13. [leiicTBHE )KUAKOCTH M T'a3a HA MOTPYKEHHOE B HUX TEJIO

47/14. 3akon Apxumena

—_— = | = = = = = =
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48/15. JlabopaTopHas padora Ne 8 «OnpenencHre BHITATKUBAIOIICH CUITBI, TEHCTBYIOMIEH Ha
MOTPYKEHHOE B JKUJIKOCTb TEJIO)

49/16. I1imaBanue Tei

50/17. Penienue 3a1a4 1mo TeMe «ApXUMeIoBa CHIIay, «Y CIIOBUS TUIABAHUS TEID)

51/18. JIaGopaTopHas padoTa Ne 9 «BrlsicHeHHE YCIOBUH IJIaBAaHHUE TEJA B )KUAKOCTH

52/19. IlnaBanue cynoB. Bo3ayxoraBanue

53/20. Pemenue 3a1a4 1o remam: «ApxumesnioBa cuiay, «[lnaBanue tem», «Bo3ayxomiaBanue»

54/21. 3auer no Teme «JlaBlieHuE TBEPBIX TeJl, )KUJIKOCTEH U ra30B»

—_ = | = = = =

Pa6ora u MmomiHOCTh. JDHeprus (16 4)

55/1. Mexanndeckast pabota. EquanIel paboThl

56/2. MomHocTh. EQUHUIIBI MOIITHOCTH

57/3. llpocteie MexaHu3Mbl. Peruar. PaBHOBecHe cuil Ha pblyare

58/4. MoMeHT CcUJbl

59/5. Priuaru B TexHuKe, ObITY ¥ nipupoje . Jlabopatopnasi pa6ora Ne 10 «BrisicHeHue ycnoBuid
paBHOBECHSI pblyara

[UNY (N VI N

60/6. biioku. «30510TO€ NPaBUII0» MEXAaHUKH

61/7. Pemenne 3agad no teme «PaBHOBecHe ppraara», « MOMEHT CHITBI»

62/8. LleHTp TsKECTH Tea

63/9. YciaoBus paBHOBECHSI TSI

64/10. Koo durmeHt mosie3Horo AecTBUsi MEXaHU3MOB.

65/11. JladopaTopnasi padora Ne 11 «Onpenenenue KI1J[ npu mogbeme Tena mo HaKIIOHHOK
TIJIOCKOCTH

[UNGY (VNI VI [NV [T

66/12. Dueprus. IloTeHnuanbHas U KUHETHYECKasi SHEPTUS

67/13. IIpeBpaleHue 0JHOTO BUJAa MEXaHWIECKON SHEPTUH B JPYTOH

68/14. KonTpoabHasi padota Ne4 o teme «Pabota. MomHOCTh, SHEPTHsD)

69/15—70/16. TloBTOpEHNE MPOWIEHHOTO MaTepHaa

N =] =] =

Htoro

70
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8 kiacca
70 yacoB B roj (2 yaca B HeJieJI10)

Tema ypoka

Komnunue
CTBO
JacoB

TensioBble siBjeHus (12 4)

1/1. TennoBoe asmwxenue. Temnepatypa. BHyTpeHHsist sHeprus

2/2. CnocoObl U3MEHEHHUsI BHYTPEHHEH SHEPTUH

3/3. Buasl Temnonepenaun. TenaonpoBoJHOCTh

4/4. KonBekuusi. M3myuenue

5/5. KomnuecTBO TEIIOTHL. EAUHUIIBI KOJIMYECTBA TEILIOTEI

6/6. Y nenbHast TEII0EMKOCTD

7/7. PacueT Konu4yecTBa TEIJIOTHI, HEOOXOIUMOTO /71l HArpeBaHUs TeJla WK BBIIEISEMOT0 UM MIPH
OXJIQXKICHUH

— [ | [ | = | |

8/8. JJabopaTopHas padora Ne 1 «CpaBHEeHHE KOJIMYECTB TEIIOTHI TPU CMEIINBAHUM BOJbI pa3HOU
TEMIEPATYPbI»

9/9. JIabopaTopHas padota Ne 2 «/3mepeHue yieabHOM TeIIOEMKOCTH TBEPIOTO TEJIa

10/10. DHeprus TomuBa. Y enpHas TEIUIOTa CrOpaHus

11/11. 3akoH coxpaHeHHs U MPEBPALICHUS SHEPTUU B MEXAHUYECKHUX M TEIUIOBBIX MpoIieccax

12/12. KonTpoabHasi padota Nel o teme «TeroBele SiBICHUS»

— | [

HN3MeHeHHe arperaTHbIX COCTOSIHUM BemecTBa (11 4)

13/1. ArperaTable cocTostHHs BemiecTBa [lmaBienue u oTBepieBaHNe

14/2. I'paduk niaaBieHusi U OTBEPIEBAHMsI KPUCTAJUIMYECKHX TeJl. Y AeTbHas TEIJI0Ta IIABICHUS

15/3. Pemenue 3anad no temMe «Harpesanue ten. [TnaBnenue u kpuctammzamusn». KparkoBpemennast
KOHTPOJIbHas pabora «HarpeBanue u miaBjieHue TEI»

16/4. Ucnapenue. Hacwimennsrit u HeHachimeHHbIN nap. Konnencanwus. [Tornomnenue sHepruu nmpu
HUCMAPCHUHU KUAKOCTHU U BBIACIICHUHN €C IMPU KOHACHCALINU T1apa

17/5. Kunenue Y genpHas TemIoTa napooOpa3oBaHusl U KOHJICHCAIIUU

18/6. Pemienue 3agad Ha pacueT yAeIbHOM TEIUIOTHI Mapoo0pa30BaHusl, KOJIMYECTBA TEIJIOThI, OTAAHHOTO
(MOTYy4YEeHHOr0) TeJIOM NP KOHJIEHCAIUH (1apooOpa3oBaHum).

19/7. BriaxxHocTth Bo3ayxa. CriocoOb! ONpeieNieHUs BIAKHOCTH Bo3ayxa. JlabopaTopHasi padora Ne 3
«M3MepeHne BIaKHOCTH BO3yXa

20/8. PaboTa ra3a u mapa npu pacimpeHuu. J|BUraTelib BHyTPEHHETO CTOPAHHUS
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21/9. I1apoas Typ6una. KI1/] TenoBoro npurarens

22/10. KonTpoabHasi padota Ne 2 110 TeMe «ArperatHble COCTOSIHUS BEIIECTBA»

23/11. 3ader o teMe «TeIUIOBBIE SIBIICHU

JyiekTpHYecKue sBJIeHHs (29 1)

24/1. DnekTpu3aius TN MPH CONPUKOCHOBEHUH. B3auMo1elicTBUE 3apsKEHHBIX Tell

25/2. DneKTpOoCKON. DIEKTPUIECKOE TOJIe

26/3. JlenuMOCTb JIEKTpHUYECKOro 3apsia. DnektpoH. CtpoeHue aroma

27/4. OOBsicCHEeHUE IEKTPUUECKUX SIBICHHUM

28/5. IIpoBOJHUKH, TIOTYTIPOBOTHUKH M HEIIPOBOTHUKH JJICKTPUICCTBA

29/6. Dnextpuueckuit ToK. MlcrouHnku 3nekTpuueckoro Toka. KparkoBpeMeHHasi KOHTPOJIbHAS
paboTa 1o teme «Inekrpusanus Tes. CTpoeHue aToMay

[UG [N U U U N

30/7. DnexkTpudeckas IeTb U €€ COCTaBHBIC YaCTH

31/8. DnexTpudeckuii TOK B MeTaliax. JlelcTBUS 2IeKTpudYecKoro Toka. HampasiaeHue 3J1eKTpruiecKoro
TOKa

32/9. Cuina Toka. EquHUNEI CHIIBI TOKA

33/10. Amnepmetp. U3mepenue cuiel Toka. JlabopaTtopuasi pa6ota Ne 4 «COopka 371eKTprUIecKoi
IICTH U U3MEPEHHE CUJIBI TOKA B €€ Pa3JIMYHBIX YYaCTKaAX)»

34/11. DnexTpuueckoe HanpsoKeHHe. EIMHAUIBI HAaPSDKEHHST

35/12. Bonbt™meTp, M3MepeHne HanpsiKeHusl. 3aBUCUMOCTb CHJIbI TOKA OT HAIPSYKEHUS

36/13. DnexTpuvecKkoe CONMpOTUBICHNE POBOAHUKOB. EnuanIel conporusienus. JlaGoparopuas
padota Ne 5 «M3MepeHne HaNpsHKEHUS] Ha PA3JIMYHBIX YYaCTKaX IEKTPUUECKOM Lenm»

37/14. 3akon OmMa 1151 ydacTKa emnu

38/15. Pacuer conpoTHUBIIEHUS] TPOBOJIHUKA. Y IEIbHOE COMPOTUBIICHHE

39/16. [IpumMepsl Ha pacdeT CONPOTHBICHUS TPOBOTHUKA, CUITBI TOKA M HATIPSHKESHUS

40/17. Peoctatsl. JlabopaTopHasi pa6ota Ne 6 «PeryimpoBaHue CHIIBI TOKA PEOCTATOM))

41/18. JlabopaTtopHasi padota Ne 7«/3MepeHne COpOTUBIEHHS TPOBOIHUKA IPU ITOMOLIH
amIepMeTpa U BOJIbTMETpa»

[UN [N U [N

42/19. IlocnenoBatenbHOE COEIMHEHUE TPOBOIHUKOB

43/20. TapannenpHoe COeUHEHNE TPOBOTHUKOB

44/21. Pemienne 3anau no teMe CoeTMHEHHE MPOBOAHUKOB. 3akoH OMa.

45/22. KonutpoabHasi padota Ne 3 o teme «Onekrpudeckuii Tok. Hanpspkenue. ConpoTuBieHne
CoenuHeHne MPOBOTHUKOBY.

— [ | [ —

46/23. PaboTa 1 MOILITHOCTB AJIEKTPUUYECKOTO TOKA
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47/24. Enuauibl paboThI 2JIEKTPUUYECKOT0 TOKA, TPUMEHsAeMbIe Ha TTpakTuke. JlabopaTropHasi padora
Ne 8 «M3mepenne MOITHOCTH M paOOThI TOKA B JIEKTPUIECKON JIAMITE)

48/25. HarpeBanue MpoBOIHUKOB 3JEKTPUUECKUM TOKOM. 3akoH JDxoyns—JleHna

49/26. Konnencarop

50/27. Jlamnia HaKanuBaHUs. DJIEKTpUUECKHUE HarpeBaTesbHble npubopsl. KopoTkoe 3aMbikaHue
IpeIOXPaHUTEIN

51/28. KoutpoabHas padora Ne 4 o teme «Pabora. MomnocTs. 3akon J[xoyns—IJlenna.
Konpgencarop»

52/29. 3auer 1o Teme «IIEKTPUUECKUE SIBICHUS»

DJIeKTPOMATHUTHBIE siBJeHus (5 4)

53/1. MarautHoe nosie. MarHUTHOE 10JIe TIPSIMOTO TOKAa. MarHUTHBIC JIMHUU

54/2. MarautHoe 1oJjie KaTylIKd ¢ TOKOM. DIIEKTPOMarHUTHI U UX puMeHeHue. JlabopatopHas pabora
Ne 9 «CbOopxka 37IeKTpOMarHuTa M UCIIBITAHUE €T0 NeHCTBUS. 3ydeHne 3IeKTPUIeCcKOro JBUTATEIS
MTOCTOSTHHOTO TOKa (Ha MOJICIIH )»

55/3. IlocTossHHBIE MArHATHI. MAarHUTHOE MOJIE MOCTOSHHBIX MATHATOB. MArHUTHOE T10JIEe 3€MIIU

56/4. JleficTBe MarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM. DJIEKTPUUECKUH IBUTATENb

57/5. 3aueT 1o Teme «DIIEKTPOMATHUTHBIC SIBJICHUS

CBeTtoBble aBJeHus (12 4)

58/1. Uctounuku cBera. Pacnpoctpanenue cpera

59/2. Buaumoe NBUKEHUE CBETUII

60/3. OtpakeHue cBeTa. 3aKOH OTPAXKEHMsI CBETa

61/4. TTnockoe 3epkajio

62/5. IlpenomiieHne cBeTa. 3aKOH MPEJIIOMJICHHSI CBETa

63/6. JInusel. OnTryeckas CUia JIMH3BI

64/7. N300paxkeHusi, 1aBaeMble JTUH30M

65/8. JlabopaTopHasi padota Ne 10 «Ilonyuyenue u300paxeHUH NP MOMOIIH JHH3b)

66/9. Pemenue 3amad. [ToctpoeHne n300pakeHUH, MOTYICHHBIX ¢ TOMOIIBIO JIMH3

67/10. I'na3 u 3peHue

68/11. KouTpoabHas padora Ne 5 no teme «Iloctpoenne n3obpaxeHuii 1TaBaeMbIX JIMH30M»

69/12. 3ader 110 TeMe «CBETOBBIE SIBICHUS

70/1. IloBTOpEHNE MPOMIEHHOTO MaTepHaa

[ b | e [ | e [ | | = | = | = | = | = [ =

Htoro

~
S
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9 kyacca
105 yacoB B roj (3 yaca B He/eJ10)

Ne Tema ypoka Komuu
ypoka €CTBO
9acoB
Paznen 1. 3akoHbl B3auMoaeicTBUs M ABHKeHHUs1 TeJ1 (34 yaca)

Tema 1. IIpsimosiuHeiiHOe paBHOMePHOe ABH:KeHHe (6 4acoB)

1.1 Texnuka 6e3onacnoctu B kabunere ¢usuku (Th).Marepuanbnas Touka. Cuctema otcyera. 1.1 1

2.2 ITepememenue. I1.2 1

33 OmpeneneHue KOOPAUHATH ABMKYyIIErocs Tema. [1.3 1

4.4 [lepemenienne nmpu MpsIMOIMHENHOM paBHOMEpPHOM JABMKeHHU. 1.4 1

5.5 Pewienue 3a/1a4 Ha NPSIMOJIMHENTHOE pAaBHOMEPHOE IBUKEHUE. 1

6.6 BxoaHO¥ KOHTPOJIbL 1
Tema 2. IIpsiMosIuHeiiHOe paBHOYCKOpPeHHOe IBH:KeHHe. (7 4acoB)

7.1 IIpssmonuHeitHOe paBHOYCKOpEHHOE NBMkKeHue. Yckopenue. I1.5 1

8.2 CKOpOCTh MPSAMOJIMHEHHOTO PABHOYCKOPEHHOTO IBMXKeHus. | paduk ckopocru. I1.6 1

9.3 [Tepemernienue npu IPSIMOTUHEHHOM PaBHOYCKOPEHHOM JIBHKCHUH. 1

10.4 [Tepemerenue mpu MPsIMOTUHEIHHOM PaBHOYCKOPEHHOM JIBIKEHHUH 0€3 HadalbHOH ckopocTH. I1.8 1

11.5 JladopaTopnasi padora Nel. «UcciiefoBaHue pABHOYCKOPEHHOI0 ABUKeHUs 0€3 HAYAIbHOM 1

CKOPOCTH
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12.6

Pemenne 3aa4 Ha HpHMOHHHCﬁHoe PaBHOYCKOPCHHOC ABUIKCHUC.

13.7 KonTposbHasa Nel padora « KuHeMaTHKa MAaTePUATIBLHOI TOYKID)
Tema 3. 3akonbl AuHamMuku (17 yacos).
14.1 OTHOCUTEIBLHOCTh MEXaHUUECKOTO ABMKeHud. I1.9.
15.2 WNuepuuansabie cucteMbl otcuera. I[lepseiit 3akon Herotona. I1.10.
16.3 Bropoii 3akon Herotona. I1.11
17.4 Pemenue 3amau Ha BTOpoit 3akoH HproToHa.
18.5 Tpetuii 3akon Hetotona. I1.12
19.6 Pemtenue 3amau no TeMe: Ha 3akoHBI HeIoTOHA.
20.7 CBobonnoe magenwne Tei. 11.13
21.8 JIBmkeHue Tena, OpOIIeHHOTO BepTHKAIBHO BBepX. HeBecomocts. 11.14
22.9 Pemrenue 3amau Ha IBMOKEHHE TEIA IO A€HCTBUEM CHIIBI TSIKECTH.
23.10 | 3axon Bcemuproro Tsarorenws. I1.15
24.11 | YckopeHue cBOOOAHOTO MajeHUs Ha 3eMiie U Apyrux HeOecHbIX Tenax. [1.16
JladopaTopHasi padora Ne2 «M3mMepeHne yCKOPEHHUsI CBOOOTHOTO MaTeHUs».
25.12 | Cuna ynpyroctu. I1.17
26.13 | Cuna tpenus. [1.18
27.14 | IlpssMonuHEHHOE U KPUBOJIMHEHHOE ABIKeHUE. J|BIKEHHE TeJa 0 OKPYKHOCTH C ITOCTOSTHHOH TI0

Moayito ckopoctbio. I1.19-20.
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28.15

UckyccTBennble cnyTHUKY 3emi. [1.21

29.16 | UroroBslil ypok 1o TeMe «3aKOHbI AMHAMUKH»
30.17 | KouTpoansHasi padora Ne2 «3aKoHbI ABUKEHHS W B3aMMOAECTBHUS TeJD»
Tema 4. UmnyJibe Tena. 3aKoH coXpaHeHUsl HMITYJIbca (7 4acoB)
31.1 Nmnynse Tena 3akoH coxpaHeHus ummyisca. [1.22
322 PeaktuBHOe nBuxkeHUe. pakeTsl. [1.23
333 Pemenue 3a1au Ha 3aKOH COXpaHEHUS! UMITYJIbCA.
344 Pa6ota cuier. I1.24
35.5 OHeprus. 3akoH coxpaHeHus dHepruu. [1.25-26
36.6 Pemenue 3anau Ha 3aKOHBI COXPAHEHMUSL.
37.7 IIpomeskyToUHBIH KOHTPOJIb. (KoHTposbLHAasI padoTa Ne3 «3aK0HbBI COXPaHEHHSI B MEXAHHKE)
Pazpnen 2. Mexanuueckue koJie0anus. 3Byk (15 yacoB)
38.1 KonebarensHoe apmxenue. CBoboaubIe kKoiebanus. 11.27
39.2 BenuuunHel, XapakTepu3syolnue KonedareinpHoe apmwkeHue. [1.28
40.3 l'apmonudeckue xkonebanus. [1.29
414 JladopaTopHasi padoraNe3 «MccienoBanue KoJae0aHuil HUTAHOT0 MasiTHUKA)
42.5 Pemenne 3amad mo Teme «"apMOHUYIECKHE KOJICOaHUSD)
43.6 3aryxaromniue u BeIHYKICHHBIe Konebanus. Pezonanc. 11.30-31
447 Uroroseiit ypok no Teme «KonebarenbHOE ABHKSHIE)
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45.8 Pacnipocrpanenue xonebanwmii B cpeze. Bomnsr. [1.32

46.9 XapaxkTtepucTuku BosH. 11.33

47.10 Pewienue 3a1a4 Ha BOJIHOBBIE IPOLIECCHI.

48.11 | 3ByxoBble Konebanus. Mictounuku 3BykKa. [1.34

49.12 | Bwicora, TeMOp, TpOMKOCTH 3ByKa. [1.35

50.13 | 3BykoBbI€ BOIHEL [1.36

51.14 | Orpakenue 3ByKa. Oxo. [1.37

52.15 | KontpoabsHasi pabota Ne4 «MexaHu4eckue KoJieOaHUs 1 BOJHBI. 3BYK».
Paznen 3. DuekTpomMarHuTHoe noJe (25 yacoB).

53.1 MarnntHoe none. I1.38

54.2 Hampasnenue Toka 1 HanpaBiaeHUE JIMHUN €ro MarHuTHoro noJjs. I11.39

55.3 Pemenue 3aga4 Ha paBuio OypaBuMKa (TpaBoil pyKH)

56.4 OO6HapyXeHHe MarHUTHOTO TIOJIS IO €T0 JEHCTBHUIO Ha AIIEKTPUICCKHUNA TOK. IIpaBmito JIeBOH PyKH.

11.40

57.5 Pemenue 3a1a4 Ha MpaBUIIO JIEBOU PyKU

58.6 JleiicTBMe MarHUTHOTO TOJS HA ABMXKYIYIOCS 3apskeHHYo yacTuily. [1.40

59.7 Pemenue 3amau Ha cmry Amrmepa u cuiny Jlopenra.

60.8 Muanykuusa marautHoro modst. 11.41

61.9 MarnutHsiit motok. [1.42
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62.10

SIBnenue 31eKTpoOMarHuTHOM HHAYKIuU. 11.43.

63.11 | Hanpasienue uaaykunonHoro toka. Ilpasuno Jlenna. 11.44
64.12 SBnenune camonnmyknuu. [1.45
65.13 | JlaGopaTtopHas padora Ne 4. «3y4eHne ABJIeHUS JIEeKTPOMATHUTHON HHAYKIUI).
66.14 | [lomyueHue u nepeaada MEPEMEHHOTO AEKTprUecKkoro Toka. Tpanchopmarop. 11.46
67.15 | Tect mo Teme «MarautHoe noJie. SIBjieHue 3JIeKTPOMArHUTHOH MHAYKIMU»
68.16 | DneKTpOMAarHUTHOE MoJe. DIEKTPOMAarHUTHbIC BOMHBI. 11.47-48
69.17 | KonebarenbHblii koHTYp. [1.49
70.18 | IIpuHumnsl paguocBs3u U teneBuaeHus. I1.50
71.19 | DnexkrpomarnuTHas npupona ceera. [1.51-52
72.20 | IIpenmomnenwue cBeta. [1.53
73.21 | Hucnepcus ceera. LlBera Ten. I1.54
74.22 | Tunbl oNTHYECKUX CIEKTPOB. [IponcxoxaeHne muHelyaTeiX crekTpoB. 11.55-56
75.23 | JlabopaTopHasi padoTa Ne5. «HaOnoneHue CrIONIHOTO M JIUHERYATHIX CIEKTPOB UCIYCKAHUS».
76.24 | O6oO0maroIUit YPOK IO TeMe: «IIMEKTPOMArHUTHOE TOJIE.
77.25 | KonrpoabHasi padoTa Ned4 « JIeKTPOMArHUTHOE MOJIe».
Pasnen 4. Ctpoenue atoma u aToMHOT0 sigpa (17 yacoB)
78.1 PannoaktuBHOCTE. MOaenu atomos. 11.57
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79.2

PannoakTuBHbIE npeBpalieHus aToMHbIX siaep. 11.58

80.3 OKcnepruMeHTallbHbIE METOABI uccaenoBanus yactui. [1.59
81.4 JlaGopaTopHasi padora Ne 6 «3MepeHue eCTECTBEHHOTO PATHAIIMOHHOTO (POHA JO3UMETPOMY.
82.5 OTkpeITHE IPOTOHA U HeTpoHa. 11.60
83.6 CocraB aromHoro siapa. Saepasie cuisl. 11.61
84.7 Nzotonsl. Anepublie peakiuu. 11.61
85.8 Oneprus ces3u. [ledexr macc. [1.62
86.9 Pemenue 3a7a4d Ha pacyeT SHEPTUH CBS3U aTOMHBIX SIICP
87.10 | lenenue siaep ypana. llennsie simepubie peakiuu. 11.63
88.11 | SnepHsrii peaktop. [IpeoObpazoBanre BHYTpEeHHEW SHEPTHH P B SNEKTPpUUIECKYTO dHepruto. [1.64
89.12 | JlaGopatopHas padora Ne 7. «M3yueHue aejeHus sijaep ypana no ¢pororpaduu Tpexkon.
90.13 | AtomHas 3HepreTuka. TepmosiiepHas peakuus. I1.65, 67
91.14 buonoruyeckoe neiicTBre paauanuy. 3aKOH palOaKTUBHOTO pacmana. [1.66
92.15 | JlabopaTopuasi padoTa Ne 8 «3yyeHune TPeKoB 3apsizKeHHBIX YACTHIl IO TOTOBBIM
(pororpadusim».
93.16 | KonTpoanHasi padora Ne5 «CTpoeHne aToMa 4 aTOMHOTO SIAPay
94.17 | UTOTrOBBIN KOHTPOJIb
Pa3znen 5. Crpoenne u 3Bostonusi Beenennoii. (5 yacon)
95.1 Cocras ctpoenue u npoucxoxaeane ComHeunoi cucremsl. 11.68
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96.2 [Inanetrt 3emHoI rpymnmsl. [1.69

97.3 IInaners! rurantel CotHeuHOM cucteMsbl. 11.69

98.4 Marsie Tena. Comaeunoit cucremsl. 11.70

99.5 Crpoenue, u3nydeHue 1 3Bomronus 38e3a. CtpoeHue u 3poitonus Beenennoit. I1.71-72

Pe3epB — 3 yaca
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