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[TOACHUTEJIbBHASA 3AITNCKA

®epepanbHast pabouasi mporpamMMa To (Gur3vKe s 0Oy4JaroMXCsl C 3a/leP’KKOM TICUXUUeCKOro
pasButus (manee — 3IIP) Ha ypoBHe OCHOBHOrO 00ilero o6pa3oBaHMs IOArOTOB/IEHA Ha OCHOBE
defepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTeNbHOTO CTaHAapTa OCHOBHOTO obijero o6pa3oBaHusi
(ITpuka3z Munnpocsenenuss Poccun ot 31.05.2021 r. Ne 287) (manee — ®I'OC O0QO), ®PenepanbHOU
a/lar TUPOBAHHOM 00pa30BaTe/IbHOM MpPOrpaMMbl OCHOBHOTO 0011jero oOpa3oBaHUst [jisi 00yUaroImuxcst C
OrpaHUYeHHBIMU BO3MOXKHOCTIMHU 3710poBbsi (IIprka3 MunripocBetneHusi Poccun ot 24 Hos6ps 2022 r.
Ne 1025), ®enepanbHoM paboyeii MporpaMmMbl OCHOBHOT'O 0011[ero 0Opa3oBaHUs 10 yueOHOMY TpeMeTy
«®usrka» (0a30Bbli ypoBeHb), KoHuenuuu mnpernojaBaHys yueOHoro tipegMera «®usrKa» B
obpa3oBaTesibHbIX OpraHv3aLysx Poccuiickou Depepanyy, peayM3yromx OCHOBHBIE
ob1meobpa3oBaresibHble TIporpamMmbl, @®ezpepanbHOM paboueil TporpaMMbl BOCIWTAHUSA, C y4eTOM
pacripe/ie/ieHHbIX 10 KjaccaM TIpoBepsieMbIx TpeboBaHMI K pe3ysibTaTaM ocBoeHusi defepanbHOi
aZlanTUPOBaHHOM 00pa3oBaTe/IbHOM MpOrpaMMbl OCHOBHOT'O 001IIero o6pa3oBaHus Al 00yUYaromuxcs C
3a/1ep’KKOM MICUXUYEeCKOr0 Pa3BUTHSI.

OO0mas xapakTepucTHKa yueOHoro npegmera «dusuka»

YuebHblli TipegMeT «®PuU3MKa» SBSETCS CUCTeMOOOpasyroIuM [ijisi  eCTeCTBeHHOHAyUHbIX
rpeIMETOB, TIOCKOJIbKY (PU3ruecKrde 3aKOHbl MUPO3/aHUs SIBJISSFOTCS OCHOBOM COJiep>KaHUSI KYpPCOB
XUMHH, buonoruu, reorpaduu U acTpoHoMuU. Pu3MKa BOOpYKaeT 00yUarolUXCsl HayUYHbIM METO/[OM
TI03HaHWS, TTO3BOJISIOIINM IT0/Ty4aTh 0O beKTHBHBIE 3HAHUS 00 OKPY’Karoll[eM MUpEe.

[IpegMeT MakcHMMalbHO Hampas/ieH Ha (POpMUPOBaHHe MHTepeca K MPUPOJAHOMY U COLMAIbHOMY
MUpY, COBepIlIeHCTBOBaHUe T03HaBaTeIbHOU [esiTe/ibHOCTH oOydaroiquxcsi ¢ 3[1IP 3a cyer oBsajieHUst
MBIC/TUTETbHBIMU OTIepaLiisiMU CpaBHeHHs1, 000011[eHNs], pa3BUTHe CIIOCOOHOCTU apryMeHTUPOBATh CBOE
MHeHHe, (POpMUPOBaHKEe BO3MOKHOCTEN COBMECTHOM J1eSiTe/TIbHOCTH.

N3yuenve @usuku crnocobcTByeT pas3BuTuio y oOyuvaromuxcsi ¢ 3[IP mpocTpaHCTBEHHOTrO
BoOOpakeHUs, GyHKI[MOHA/bHOW T'PaMOTHOCTU, YMEHUsI BOCIIPMHHMMATb U KPUTUUECKH aHa/M3UpPOBaTh
vH(OpMaLMIo, TNpeJCTaB/eHHYI0 B pa3/MyHbIX (QopMax. 3HAUMMOCTb MpegMeTa [JJsi pa3BUTHUSA



JKU3HEHHOW KOMITeTEHI[UM OOYUaroIuXCsl 3aK/II0UaeTcsi B YCBOEHHH OCHOBBI (DM3MUECKUX 3HAHUH,
HeoOXOJUMBIX [Jisi TIOBCeJHEBHOM >KM3HU; HABBIKOB 37I0POBOrO0 M 0e30MacHOTo [jisi 4YejioBeKa U
OKpY>Karollleli ero cpefibl 00pa3a >K13HU; (OPMUPOBAHUM 3KOJIOTHUECKON KY/IbTYDBHI.

[IporpamMmma oOTpaxkaeT cofepkaHue o0yueHuss mipeameTy «®u3uka» C yueToM O0COOBIX
obpa3oBarenbHBIX TIOTpebHOCTeM oOyuatoiuxcs ¢ 3[1P. OBnazieHne JaHHBIM Yy4ueOHBIM TIpeMEeTOM
TIpe/ICTaB/IsieT OIpe/le/leHHYI0 TPYAHOCTh At oOyuaroruxcs ¢ 3[1P. 3To cBsizaHO C 0COO€HHOCTAMU
MBIC/TUTE/IEHOM [leATeTbHOCTH, TMepHoJUYecKUMH KOie0aHUSIMU BHUMAaHHS, MajJbiM 00beMOM TaMsITH,
HEeZIOCTaTOYHOCTBI0 OOIIero 3araca 3HaHWM, TIOHVKEHHBIM TI03HaBaTe/bHBIM WHTEPECOM M HHU3KUM
YPOBHEM PEUEBOTO Pa3BUTHHI.

I TipeofiofieHWsT TPyJHOCTe B W3yueHWH yuebHOro mnpeamera «®Pu3mka» Heobxoguma
azartaijisi oObeMa M XapakTepa yueOHOTO MarepHasia K IT03HaBaTe/bHBIM BO3MOXXHOCTSIM JAaHHOMW
KaTeropuu OO0yuaroluxcs, ydeT UX 0COOeHHOCTe pa3BUTHSA: HCIIO/Ib30BaHWE  aITrOPUTMOB,
BHYTPHUITPEIMETHBIX U MEXKITPEIMETHBIX CBSI3eH, TIOCTeTNIeHHOe yC/IOKHEeHHEe U3yYaeMOoro MaTepHaiia.

HNaHHasi TmiporpaMMa KOHKpDeTH3UDYeT cCofiep)KaHue T[IpeJIMeTHbIX TeM B COOTBETCTBUU C
TpeOOBaHUsIMM 00pa30BaTe/NbHOTO CTaHJapTa, pPEeKOMEeH/[yeMylo I10C/ie[JOBaTe/IbHOCTb U3yueHUst
pa3zesnioB (M3MKU C yUeTOM MeXKIIPeJMeTHbIX W BHYTPUIIPEAMETHLIX CBsi3ell, JIOTUKA yueOHOro
Tpoliecca, BO3PacTHBIX M TICUX0JIOTUUECKNX 0coOeHHocTel obyudaroruxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO
obmero o6pa3oBaHMs, OIpefesisieT MUHAMAAbHBIA HAa0Op OIBITOB, [JE€MOHCTPALW, MPOBOJUMBIX
yurTesieM B Kjacce, 17abopaToOpHBIX paboT, BBITIO/IHSIEMBIX 00yUarOI[AMHUCS.

Metoauueckoli 0CHOBOM M3yueHus1 Kypca «Pu3nKa» Ha YPOBHe OCHOBHOTO 00IIjero oOpa3oBaHus
ABJIIETCST  CUCTEMHO-/IeATe/IbHOCTHBIA  TIO/IX0J], 00ecreuuBarol[iii  JOCTW)KeHHEe  JIMYHOCTHBIX,
MeTarpeMeTHbIX U MpeAMeTHLIX 00pa30BaTe/IbHLIX pe3y/bTaTOB MOCPeJICTBOM OpraHW3al[ii aKTUBHOU
M03HABaTEe/IbLHON JIeITe/IbHOCTA O0YUaroIuXCsl, YTO OUeHb Ba)KHO IMpH obOyuenuu feteit ¢ 3I1P, ms
KOTOPBIX XapaKTePHO CHIPKeHHE TI03HABATe/TbHOW aKTUBHOCTH.

Ienu 1 3agaun U3ydeHUs1 yueOHoOro mpeamera «PU3uKa»

Obwue yenu n3yueHust yuebHoro npeameta «Pusrka» mpecrasieHbl B DeziepanbHOM pabouett
IIporpaMMe OCHOBHOT'O 00111ero 06pa3oBaHusl.



OCHOBHOM 1]e/IbI0 00yUeHUs ZieTel C 3aflep)KKO TMCUXUUeCKOro pa3BUTHS Ha JJaHHOM IIpe/iMeTe
SIB/ISIETCS: TIOBbIIIIEHHWEe COL[MA/JbHOW ajjanTallid JleTed uepe3 TpHMeHeHHe (U3MUeCKUX 3HaHWUW Ha
TpaKTHKe.

HOns obyuaroruxcss ¢ 3I[1P, Tak >ke, Kak ¥ /i1 HOPMAaTHUBHO pa3BUBAIOIIUXCS CBEPCTHUKOB,
OCBaMBAIOI[MX OCHOBHYIO 00pa3oBaTe/ibHYI0 MpPOrpaMMy, AOMHHHpYIOIee 3HaueHHe TpUoOpeTaroT
Takue yeqnu, Kak:

= nipuobpeTeHre WHTepeca U cTpemseHus obOydatomuxcs ¢ 3[IP K HayyHOMYy H3yueHHIO
TIPUPO/bI, Pa3BUTHE UX UHTEJJIEKTyaTbHBIX U TBOPUECKUX CTIOCOOHOCTel;

. pa3BuThe 0a30BbIX TMpEJCTaBJI€HUM O HAayYHOM MeTofie TO3HaHus W (OpPMHUPOBaHUE
MCCJ1e10BaTe/IbCKOIO OTHOLLIEHUS K OKPY’KalOLLIUM SIBJIeHUSIM;

= dbopMHrpoBaHre HAyYHOTO MHPOBO33PEeHHS, Ha AOCTYIHOM /s oOyuarorfuxcs ¢ 3I1P
YPOBHE, KaK pe3y/ibTara U3yueHHsi OCHOB CTPOEHHsI MaTepru U (PyHZaMeHTaIbHbIX 3aKOHOB (DH3UKWY;

= (¢bopMupoOBaHue Mpe/CTaBIeHUN 0 PO (GU3UKU /ISl Pa3BUTHS IPYTMX eCTeCTBEeHHbIX HayK,

TeXHUKU U TEXHOJIOTUM.
IocTwkeHue 3TUX 1eJieii obecrieurBaeTcsl pellieHrueM CieIyIoIUuX 3a0au:

= npuobpeTeHre 0a30BbIX 3HAHWN O AUCKPETHOM CTPOEHUU BellleCTBa, O MeXaHWUeCKUuX,
TETJIOBbIX, 3/IEKTPUUYEeCKUX, MarHUTHBIX U KBAHTOBBIX SIBJIEHUSIX;

= nprobpeTeHre YMEeHUN OIMMCHIBAaTh U OObSCHATH (hM3HUUeCKHe sIBJIEHUSI C MCIOb30BaHUEM
TMOTyUeHHbIX 3HAHUM U C OTIOPOM Ha T/IaH/CXeMy;

. OCBOEHHWE METO/IOB pellleHus] TMPOCTEUIINX PACUETHBIX 3afiad C MCIO/Ib30BaHUEM
(busrueckrx mMojiesiel C OTOpol Ha aJirOPUTM;

= pa3BUTHEe yYMeHHI Hab/toflaTh TIPUPOJHbBIE SIBJIEHUS] M BBIMOHATL OIMBITHI, JJaOOpaTOpHBIe

paboThl U 3KCIiepUMeHTa/lbHble WCCIeJOBAaHUS C WCIIO0/Ib30BaHHEM W3MepUTeTbHBIX TIPUOOpOB (T0f
PYKOBOZCTBOM YUHUTeJISA);

. OCcBoeHHe TIpUEMOB paboTbl c wuHbopMaieli GHU3NUECKOTO COoAepsKaHUs, BK/IIOUast
MH(OpPMaI1IO0 0 COBPEMEHHBIX JTOCTH)KeHUSIX (PU3MKH, aHa/Iu3 U OlleHHBaHWe UH(OopMalliy;
. 3HAaKOMCTBO €O cdepaMu TpodeCcCUOHaIbHOM [1eITeIbHOCTH, CBSI3aHHBIMU C (PU3UKOW, U

COBpe€MEHHBIMU TEXHOJ/IOTUAMH, OCHOBAHHBIMH Hd JOCTHXXEHUAX (I)HSHHECKOﬁ HayKH.



OcoGeHHocTH 0TOOpA U a/jlaniTaliii yUeOHOro MaTepuasa no pusuke

OcHoBoit obyuenus: obyuvaroruxcst ¢ 3[IP Ha mpeaMeTax eCTeCTBEHHOHAyYHOT'O IMK/A SIBJISIETCS
pa3BUTHE y HUX OCHOBHBIX MBIC/IUTEBHBIX Orepaluii (aHaiu3, CUHTe3, cpaBHeHHe, 0000ieHHe) Ha
OCHOBE BBITIOJIHEHUSI Pa3BUBAKINMX yTNpaKHEeHWM, (opMHUpOBaHHEe TIPHEMOB YMCTBEHHON pabOThI:
aHa/M3 WCXOJHBIX [aHHBIX, TUIAHUPOBaHWE MaTepuasa, OCYLeCTBJIE€HHE II03TallHOr0O W WTOrOBOTO
CAMOKOHTPOJISI, @ TAK)Ke OCYILeCTBIISIeTCS JIMKBU/JALMS TTPO0e/IOB B 3HAHUSX, 3aKperjieHrne U3yueHHOTO
MaTepHasa, 0TpaboTKa alropuTMOB, TIOBTOPeHHe MPOUIeHHOT0. BoJibilioe 3HauUeHue NPUAAeTCs] YMEeHUIO
paccKasath O BLITIOJTHEHHOW paboTe C MpaBWILHBIM yIoTpebieHreM COOTBETCTBYIOLeN TePMUHOJIOTHH U
co0O/toJileHreM JIOTUUeCKUX CBsi3ed B uW3jiaraeMom Martepuase. [ns oOyuwaromuxcs 3I1P Ha ypoBHe
OCHOBHOT'O 00111er0 00pa3oBaHusl TO-TIPEKHEMY SIBJISIFOTCS XapaKTepPHbIMU: HeJ0CTaTOYHbIN YPOBEHb
PasBUTUSI OTHAE/bHbIX TICUXWUYECKUX TIPOLIeCCOB (BOCMPUATHS, BHHMAaHMUS, TaMSTH, MBbILIEHUS),
CHW)KeHHBIM YDPOBeHb WHTe/JIEKTYya/llbHOTO Pa3BUTHS, HU3KUI YPOBEeHb BBITIONIHEHHsI yUeOHBIX 3aJjaHUM,
HU3Kas YCIemHocTh oOyueHusi. IloaTomy mipy wu3yueHuUM GU3MKU TpebyeTcs IiesieHalpaB/ieHHOe
VHTeJIJIeKTya/ibHOe pa3Butue obyuaromuxcsi ¢ 3[1P, oTBeuaroliee Ux 0COOEHHOCTSIM ¥ BO3MOKHOCTSIM.
Yuyer ocobeHHocTeli oOyuaromuxcs ¢ 3IIP TpebyeT, uToOBI TNpHM W3yueHHH HOBOTO MaTepuasa
o0si3aTeNlbHO TIPOMCXOAW/IO MHOTOKpDaTHOe ero ITIOBTOpeHHe; pacCIIMpeHHOe pacCMOTpeHHe TeM U
BOMPOCOB, PACKpPbIBAOLUX CBA3b (PM3WKU C >KU3HBIO; aKTyalu3alys MepBUYHOIO >KU3HEHHOIO OMbITa
00yUaroIMXCsl.

YcBoeHMe TIPOTPAMMHOTO MaTepuasa 10 ¢u3MKe BbI3biBaeT Oosibllivie 3aTpyJHEHUS Y
obyuaromuxcs ¢ 311P, mo3aToMy Teopusi u3yuaeTcst 6e3 BIBOZIOB CIOXKHBIX (hopMyJ1. 3asaun, Tpedyroiiue
MIPUMEHEHUsT CJIOKHBIX MaTeMaTHUYeCKHUX BBIUMCIeHWA W (GOpMyJs, B OCOOEHHOCTH TaKHUX TeM, Kak
«MexaHuueckoe [BUXKeHUe», «ApxumenoBa cuia», «MexaHUyeckass BSHeprusi», «JIeKTpUYeckKue
SIBJIEHUSI», «DNIeKTPOMarHuTHEIE SIBJIEHUS», PEIIaOTCs B K/IacCe C TIOMOII[bI0 YUUTEIS.

Ocoboe BHMMaHMe TMpU H3yYeHUH Kypca GU3MKU YJesseTcs TIOCTAaHOBKe UM OpraHu3alyu
3KCIIepUMEHTa, a TakXe TMpOBe/leHHI0 (TpeuMYyILeCTBeHHO Ha KaXK[OM YPOKe) KpaTKOBPeMEHHBIX
JIeMOHCTpauu (BO3MOXKHO C WCIOJIb30BAHUEM 3JIEKTPOHHOU JleMOHCTpaiuu). HekoTopele TeMsbl
o0si3aTeNlbHO [O/DKHBI BK/IFOYATh OTOpHBIE jabopaTopHble paboThl, KOTOPhIe pa3BUBAIOT yMeHUe
M0JIb30BaThCs TIPOCTEMIIMMK TIpUOOpaMH, aHaAW3UpOBaTh TIOAyueHHbIe JaHHble. B CBI3m C
0COOEHHOCTSIMU  TIOBefieHHsI W JesTeqbHOCTH  oOyuwaromuxcs ¢ 3[IP  (pacTOpmMOKeHHOCTb,



HeOpraHW30BaHHOCTb) TIPeAYCMOTPEH CTPOXKAMIIIMKM KOHTPOJIb 3a COOJIIo/leHHeM TpaBUl TeXHUKU
6e30MacHOCTH TIpU MPOBe/IeHNH 1ab0pPaTOPHBIX U MTPAKTHUECKHX padoT.

Bonbiioe BHUMaHWe TIpYU W3yueHUH Gu3nku roApoctkamu ¢ 3I1P obOpaiijaeTcsi Ha OBlajieHre UMHU
MPAaKTUUeCKUMU yMEeHUsIMU Y HaBblkamH. [IpefycmaTprBaeTcsi yMeHbIlleHHe o0beMa TeopeTHuYecKuX
CBeJIeHWI, BK/IIOUeHHEe OTJAeNbHBIX TeM WIA LeJbiX pa3Zie/ioB B Marepuaabl A 0030pHOro,
03HAKOMUTENBHOTO WM  (aKyIbTaTUBHOTO W3yueHUs. [lpefyiaraercs yMmeHbllleHHe oObeMa
MaTeMaTHUUYeCKUX BbIUMC/IEHUN 3a CUeT YBe/IMueHUsl KaueCTBEeHHOI0 OIMCaHus IBJIeHU 1 TIPOLIeCCOB

[octaTouHoe KO/JIMUECTBO BpeMeHHM OTBOAUTCS Ha pacCMOTpeHHWe TeM U BOIMPOCOB,
PaCKpBIBAIOIUX CBSI3b (PM3UKU C JKU3HBIO, C TEMH SIBJIEHWUSMH, HaO/IOZIeHUSIMHM, KOTODPbIe XOpPOIIIO
W3BeCTHBI YUeHUKaM 13 UX XKU3HEHHOT'O OTbITa.

MakcrMa/ibHO MCTIO/Ib3YHOTCS MEXIIPeIMeTHbIe CBSI3U C TaKUMM JIUCLIMTITMHAMU, Kak reorpadus,
XuUmusl, Ouosorus, T.K. obyuatoruecs ¢ 3[1P ocobeHHO HY»K/]at0TCs B TperojHeCeHU OAHOTO U TOTO »Ke
yueOHOTO MaTepuasia B pa3/IMUHBIX aclleKTaX, B er0 BapbUPOBaHWU, B HEOJHOKPAaTHOM ITOBTOPEHUU U
3aKperieHWY TI0JIyYeHHbIX 3HaHWW M MpakTU4ecKux yMeHUU. [1o3Bossis paccMaTpyBaTh OAUH U TOT Ke
yueOHbIi MaTepuan C pasHbIX TOUeK 3peHUs, MeXKIIpeJMeTHble CBSI3M CIIOCOOCTBYIOT €ro Jiyulliemy
OCMBIC/IeHHI0, 60siee TIPOYHOMY 3aKpeTUIeHHIO TT0/TyYeHHbIX 3HaHWM U MPAaKTUYeCKUX YMeHUM.

IIpumepHble BHABI JAeATe/NTbHOCTH oOydawmuxca ¢ 3[IP, o0ycioB/ieHHbIE 0COOBIMH
o0pa3oBaTe/IbHBIMH MOTPEOHOCTAMH M o0ecrneyHBalOIie OCMbBICIEHHOE OCBOEHHE CO/iep)KaHUH
oOpa3oBanus no npeaMmery «Duzuka»

[TpumepHasi TemaTUUecKasi U TEPMUHOJIOTAYECKast JIeKCUKa T10 Kypcy ¢u3uku cootBeTcTByeT DOTI
000.

Copep>kaHue BUJIOB JleATebHOCTH oOyuaroiuxcst ¢ 3[1P Ha ypokax (hM3MKH OIpefensieTcss UX
0CcoObIMH 0Opa3oBaTebHBIMU MTOTPeOHOCTIMU. [ToMrMO MPOKO ucIonb3yeMbix B @OIT OO0 o06mux
JI1s1 BCexX 00yyJaroIuxcsi BUZOB ZiesiTeIbHOCTH CIeAIyeT YCUUTh BUbI 1eTe/IbHOCTH, CrielfuduyHbIe /715
JAaHHOW KaTeropuu JeTeil, obecrieuuBaroillie OCMBICJIEHHOE OCBOEHUe COjlep)KaHusi 00pa30BaHUs TI0
rpegMeTy: yCuleHue TpeJMeTHO-TIPaKTUUYeCKOM JesTeIbHOCTU C aKTHMBHU3allMell CeHCOPHBIX CUCTEM;
OCBOEHMe MaTrepuasa C OMOPOW Ha aifOPUTM; «IOLIArOBOCTb» B U3yUYeHUM Marepurasia; WCI0Jb30BaHHe



JIOTIOJTHUTeTbHOW BU3ya/IbHOM OIOphl (CXeMbl, 111a0/I0HbI, OTMOpHbIE TabOMMIlEI); peueBOi OTUeT O
rpoLjecce YW pe3ysbTaTe [esTelbHOCTH; BBITIOJTHEHWE CIiel[dajbHbIX 3a/laHul, obecreunBaroLuX
KOPPEKLIUIO perysiiiui yueOHO-T103HaBaTeIbHOM /leTeTbHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yJ/ibTaTa.

HOns  obyuaroruxcss ¢ 3I[1P  cyljecTBeHHBIM SB/ISIOTCS  TIPHeMbI  PabOTBI C  JIEKCHYECKUM
MaTepyasioM I0 TipegMeTy. [IpoBoguTcsi crieljuasibHas paboTa 1O BBeJeHWIO B AKTHBHBIA CJIOBapb
00yuaroIuXxcs COOTBETCTBYIOIeH TePMUHOMIOTUU. V3yuaeMble TepMUHBI BBOASTCS Ha TOJIMCEHCOPHOU
OCHOBe, 00si3aTeslbHAa BU3yasibHasi TIO/fep>KKa, a/ifOPUTMbI pabOThI C OTpejiesieHueM, OTOpPHbIe CXeMbl
[UIS1 aKTya/In3alid TEPMUHOJIOTUM.

B cBs3u ¢ o0coObiMu 06Opa3oBaTe/ibHBIMM TOTpeOHOCTSIMM  oOyuaroruxcss ¢ 3[1P, mipu
TIJITAHUPOBAHUM PabOThI yUeHHWKA Ha YPOKe CJieflyeT MPUepKUBAThCS C/IeAYIO[AX MOMEHTOB:

1. Tlpu ompoce HeoOXOAWMO: JaBaTh aArOPUTM OTBETA; pa3pellaTb I10/Ib30BaThCs TIAHOM,
COCTaBJ/IEHHbIM TIPU TIOAITOTOBKE ZIOMAIIIHeTo 3a/laHusl; /laBaTh 00Jibllle BpeMeHU T'OTOBUTHCS K OTBETY y
JIOCKH; pa3pellaTh Jie/iaTh TIpe/IBapyuTe/IbHbIe 3alMCH, T0/Ib30BaThCsl HArJIiAHBIMU TOCOOUSIMHU.

2. Tlo BO3MOKHOCTH 3aZlaBaTh O0y4YarOIMMCSl HABOJSIIME W YTOUHSIOL[HME BOIPOCHI, KOTOPbIe
MOMOTYT UM MOC/Ie[I0BaTe/IbHO U3J/I0XKUTh MaTepya.

3. CucreMaTHuyecKd MPOBEPSITb YCBOEHWe MaTepuasia Mo TemMaM YDOKOB, [jisi CBOEBPEMEHHOTO
oOHapy>keHUs TIPOOEIOB B TIPOIIIe/IIIeM MaTepuarie.

4. B mporjecce M3yueHWss HOBOTO MaTepraja BHMMaHWe YYeHHWKOB oOpalrjaeTcs Ha Hauboree
CJIOKHbIE pa3fiesibl u3ydaemod TeMbl. HeoOxoaumo daille obpamiatbCi K HHM C BOTPOCAMH,
BLISICHSIFOIIIUMM TIOHUMaHWe y4yeOHOTO MaTepuasna, CTUMYJHMPOBaTh BOMPOCHI TIPH 3aTPYAHEHHUSAX B
YCBOEHMM HOBOI'O MaTepuasa.

Mecto yueoHoro npegmera «®@HU3UKa» B yUeOHOM I/IaHe

B cootBeTcTBUM ¢ PefepasbHBIM TOCYJapCTBEHHBIM 0Opa3oBaTe/lbHbIM CTaHJAPTOM OCHOBHOTO
obiiero obpaszoBaHust yuebHbIN mpeamer «Pu3nKa» BXOAWUT B MpeaMeTHYHO 006/1acTh «EcTecTBeHHBIE
HayKu» W siBAsieTcss obs3arenbHbIM 711 uM3ydeHus. CopepykaHue ydebHOro mipegMeTta «®Dusuka»,
nipeficTaBrieHHoe B ®PezepanbHoii paboueii mporpamme, cootBeTcTByer PI'OC 000, denepanbHOM
oOpa3oBare/ibHOM TpOrpaMMe OCHOBHOTO 00iero o6pa3oBanus, PegepasbHOM —aJanTUPOBAHHOU



oOpa3oBaTebHOM TIporpaMMe OCHOBHOTO o0011jero o6pa3oBaHusl Jjsi O0yYarol[UXCsl C 3a/lepXKKOi
MICUXUUeCKOro pa3BuTusi. Oblllee UMC/IO YacOB, peKOMeH/IOBaHHbBIX AJisl U3yueHus: (U3UKU Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kKjacce — 68 yacoB (2 yaca B Heje/0), B 8 kjacce — 68 yacoB (2 yaca B
HeZlet0), B 9 kiacce — 102 yaca (3 yaca B Hefiesnt0).



COJEPXAHUNE YYEBHOI'O ITPEAMETA «®U3NKA»

7 KIIACC

Pa3zfen 1. ®usuka U eé poJib B NO3HAHUM OKPY)KaIOLero M1upa

dusuka — Hayka o npupoge. SAenenus npupogsl (MC'). dusnyeckue sABI€HHSA: MeXaHUUECKHe,
TeIUIOBbIE, 3JIeKTPUYECKUe, MarHUTHbIE, CBETOBbIE, 3BYKOBBIE.

®dusryeckrie BeJMUMHBL  V3MepeHue  (PU3HMUECKUX  BeJMuvH.  usuueckue  npubopbr’.
IMoepewHocmb usmepeHutl. MexayHapoHasi CUCTeMa eIVHULI.

Kak (u3svka u [ipyryve ecTeCTBeHHble HayKHd M3y4arOT MpUpPoy. EcmecmeeHHO-HAyuHbll Memoo
NnosHaHusi: HabnoeHue, NOCMAHOBKA HAYYHO20 80Npocd, BblOBUJCEHUe 2unome3, 3KCnepumeHm no
nposeepke 2unomes, 0b6ssiCHeHue Habao0aemoz2o signeHus. Onucavue ¢uauueckux sie1eHuUll ¢ NOMOWbIO
Mmooesetl.

[IpeameT v MeTOAbI (PU3UKU.

JTemoucmpayuu®

1. MexaHuyeckue, TerioBble, 3/IeKTpUUeCKHe, MarHUTHbIE, CBETOBbIE SIBJIEHUSI.

2. ®dusrueckre TpUOOPHEI W TpolieAiypa TMpPsSIMbIX H3MEPEeHWM aHa/orOBbIM U I[U(POBBIM
rpubopoM.

JlabopamopHble pabombl U ONbIMbI

1.0mpezenienyie 1ieHbI JefleHUs] W3MepUTENbHOTO Mprbopa (KCIo/b3ysl TEXHO/IOTUYECKYH0 KapTy
5KCIepUMEHTa).

2. I3mepeHure pacCTOSIHUM.

3. I3amepenue 06bEMa XXUJKOCTU U TBEPAOTO Tefa

4. OnpedeneHue pasmepos8 MablX mel.

5. MI3MepeHure TemriepaTypsbl IPY MOMOLLU )XKUAKOCTHOTO TepPMOMeTpa U JJaTuhKa TemMIlepaTyphl.

! MC — 2/1eMeHThI COZIep)KaHus, BK/TIOUAIOLIe MeXXIPeAMETHbIe CBsA3K, KOTOPbIe MOAPOGHEee PaCKPBITH B TEeMATUUeCKOM [UIAHUPOBAHUH.

? 3;ech U Janee KypCUBOM 0603HAYEHB! TEMbI, U3yYeHHe KOTOPhIX TIPOBOAMTCS B 03HAKOMUTE/ILHOM IU1aHe. [lejaror caMoCTOSITe/IbHO OTIpe/iesisieT
00BeM M3yuaeMOro MaTepuana.

* Bee [lemoHcTparuu u JlaGopatopHble paboThl, TIPe/ICTABIEHHbBIE B COJEPXKAHHUH, [OMYCKAETCS (MOXKHO) TIPDOBO/IUT, UCTIONb3Ys
MH(OpMAaIMOHHBIE U 27IEKTPOHHBIE TEXHOJIOTHH (L{(poBble 06pa3oBaTe/bHbIE PECYPChI).



6. IIpogedeHue uccnedo8aHusi N0 npogepke 2unome3sbl: OAAIbLHOCTb NOAEMA WAPUKA, NYUWeHHO20
20pU30HMA/bHO, meM bo/blue, Yem 60/blie 8blcoma nycKa.

Pa3pgen 2. IlepBoHaua/ibHbIe CBe/IeHUS 0 CTPOEHMM BellecTBa

CTpoeHHe BeIleCTBa: aTOMbI U MOJEKY/bI, UX pa3mepbl. Onbimbl, 00Ka3biearoujue OUCKpermHoe
cmpoeHue geljecmed.

IBwxeHne yactui] BemecTtBa. CBsA3b CKOPOCTH JIBV)KEHUS YaCTHI] C TemMriepaTypoil. bpoyHoBcKoe
nBrkeHue, nuddysus. Bzaumoodelicmeue uacmuy geujecmed: npumsidceHue U ommaiakueaHue.

ArperatHble COCTOSIHUS BEIIIeCTBA: CMpOeHue 2a308, Hcuokocmell U meépobix (Kpucmanauueckux)
mea. B3zaumocssizb medcdy ceolicmeamu eeujecme 8 pasHblX azpe2dmHblX COCMOSIHUSX U UX AMOMHO-
MONEKYASAPHbIM cmpoeHuem. OcobeHHOCMU d2pe2amHbiX COCMOSHUL 800bl.

Jlemoucmpayuu®

1. HabsroieHrie 6pPOYHOBCKOTO JBHKEHHUSI.

2. Habmopenue auddysun.

3. HabawooeHue seneHull, OOBACHAIOWUXCS nNpumsidceHueM Uil OMMmAaKueaHuem yacmuy
geujecmead.

JlaGopamopHble pabombl U OnbIMbl

1. Oyenka ouamempa amoma mMemooom ps008 (C ucnonb3osaHuem pomoepacputi).

2. OmbITHI TI0 HAOTFOEHHIO TETIJIOBOTO PACITHPEeHHMS ra30B.

3. OmpIThl 10 O0OHApYKeHWIO JeMCTBUS CHUI MOJIEKYJ/IIPHOTO TIPUTSDKEHUS (3/71eKmpOoHHas
deMoHcmpayusi).

Pa3gen 3. /IBokeHue ¥ B3aMMO/IefiCTBUE TeJl
MexaHuueckoe [ABWKeHUWe. PaBHOMepHOe M HepaBHOMepHoe Bk eHue. CKopocTb. CpedHsisi
CKOPOCMb NpuU HepagHOMepHOM 08uiceHuU. PacuéTt rmyTu U BpeMeHU [IBUYKEHUS.

4 31ech U Janee NPUBOJUTCA PACILMPEHHBIH epeueHnb 1ab0paTOPHLIX paboT U OMLITOB, U3 KOTOPOTO YUMTE/b fie/IaeT BLIGOp M0 CBOEMY
YCMOTPEHHIO.



SIBneHue WHepIMM. 3aKOH UHepyuu. B3aumoolelicmeue mea KAk NPu4uHA U3MeHeHUsl CKopocmu
osudiceHusi men. Macca kak mepa uHepmHocmu mend. IlnoTHoCcTh BelectBa. Ce3b NJAOMHOCMU C
KO/U4eCcmeom MoneKy1 8 eduHuye obsvéma gewjecmed.

Cwuiia Kak XxapakTepucTHKa B3aumogencTsus ten. Cuia ynpyzocmu U 3akoH ['yka. F3mepeHue cusibl
€ nomMowblo OuHamomempad. SIBjieHue TATOTeHUs U Cujia TsbkecTd. Cuia msidcecmu HA Opy2ux naaHemax
(MC). Bec tena. HeBecomocTtb. CrioxkeHHe CWJ/I, HalpaB/eHHBIX M0 OAHOU MpsIMOW. PaBHOIEUCTBYOLLIAs
cun. Cuna mpenusi. TpeHue cKonbiiceHust U mpeHue nokosi. TpeHue 8 npupode u mexHuke (MC).

Jlemoucmpayuu®

1. HabmoeHre MexaHUUeCKOro JBKEHUS TeJla.

2. W3mepeHre CKOPOCTH MPSIMOJTMHEMHOTO ABMYKEHUSI.

3. HabstojeHue siBlieHrsl MHePLIWU.

4, HabntoseHrie n3MeHeHHsI CKOPOCTH MPY B3aUMO/IEMCTBUM TeJl.

S. CpaBHeHHe MacC M0 B3aUMO/IeICTBUIO TeJl.

6. Crio>xeHue CWJ/1, HaTllpaB/IeHHbIX 110 OJJHOM TIPSIMOM.

JlabopamopHble pabombl U ONbIMbI

1. OrnpefiesieHMe CKOPOCTA PAaBHOMEDHOTO [BW)XKeHUs (LapyvKa B XKUAKOCTH, MOJeIv
3/IEKTPUYECKOT'0 aBTOMOOU/IS U T. T1.) (3/1eKmpOHHAsi OeMOHCMPayusi).

2. OmnpefeneHve cpefiHell CKOPOCTU CKOJIbKeHWS OpyCkKa WM IlIapyKa I10 HaK/JIOHHOMN
TJIOCKOCTH.

3. OnpepeneHue TVIOTHOCTUA TBEPZOTO TeJia.

4, OnbIThL, [JAeMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHUs (medopmalivyd) MpPYXKUHBI OT
MPUI0’KEHHOU CUJIBI.

5. OnbIThl, J€MOHCTPUPYIOLLKWE 3aBUCUMOCTb CWUJ/Ibl TPEeHUsI CKOJIb)KeHWsI OT Beca Teja U

XdpdKTepa COITPUKACAOIMMNXCSA HOBEPXHOCTGI‘/JI.

Pa3jen 4. [laB/ieHUe TBEPABIX TeJl, )KMAKOCTeH ¥ ra30B
HaBnenue. Cnocobbl yMeHbWeHUs U Yyg8eauudeHusi OaeneHusi. JlaeneHue easza. 3asucumocmb
daeneHus 2aza om obwvéma, memnepamypbl. Ilepedaua dasneHusi meépobiMu meaamu, HUOKOCMAMU U



eazamu. 3akoH Ilackans. ITHeemamuueckue MawiuHbl. 3aBUCUMOCTDb JABJEHUS KUJAKOCTH OT T'TyOWHBI.
Coobuwarowjuecst cocyobl. ['udpagauueckue mMexaHusmbl.

ATtMocdepa 3emn 1 atMochepHoe JaBjieHue. [IpuuuHbl CywjecmeosaHust 8030yWHOU 000/40UKU
3emau. Onbim Toppuueniu. H3mepeHue ammochepHo20 OaeneHusi. 3a8UCUMOCMb aMMOCHEPHO20
0aeneHusi om 8bICOMbl HAO yposHeM Mopsi. IIpubopbi 05 usamepeHuUsi ammocgepHo20 0asneHUsl.

Heticmeue xicuokocmu u 2a3a Ha no2pyxHcéHHoe 8 HUX meso. BriTasikuBarolillas (apxumezioBa) CUsIa.
3akoH Apxumeda. I1rasaHue mea. BozdyxoniagaHue.

demoncmpayuu

1. 3aBUCUMOCTH [IaBJ/IeHUs Ta3a OT TeMIlepaTyphbl.

2. [Tepenaua faBieHUs )KUJKOCTBIO U Ta3oM.

3. Coobmaroryecst CoCy/Ibl.

4. ['mapaBIMUecKuii mpecc.

S. [TposiBneHue elCTBUS aTMOC(EpPHOTO JaBIeHUs.

6. 3aBUCHMOCTh BbITAJIKMBAIOI[eN CUbl OT 00bEMa TOTPY)KEHHOW YacTW Tesa W TUIOTHOCTH
JKAJKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOILEN CU/IbI BECY BBITECHEHHOW XKUJKOCTH.

8. YcnoBue nyaBaHus Ten: IJlaBaHWe WM TMOTPY’KeHHe Tesl B 3aBUCUMOCTH OT COOTHOLIEHUS

IIJIOTHOCTEH TeJla U )KUJKOCTH.
JlabopamopHble paGombl U ONbIMbI

1.  WccrepoBaHye 3aBUCUMOCTH Beca Tejla B BoJie OT 00bEéMa MOrpyKEHHOU B >KUAKOCTb UacTH
Tesa.

2. OmnpefenieHre BbITA/JIKUBAIOLLIEH CHJIBL, IEMCTBYIOLEM Ha TeJlo, MOrPYKEHHOEe B )KUJKOCTb.

3.  IIpoBepka HE3aBUCUMOCTU BbITaJIKUBAOILEN CUJIbI, JE€MCTBYIOLEN HA TeI0 B KUJKOCTH, OT
Macchl TeJia.

4. OMnbITHI, JEMOHCTPUPYIOLLKE 3aBUCMMOCTD BbITaJIKUBAIOILE CUJIbI, 1eMCTBYIOLLEH Ha Teso B
JKUJIKOCTH, OT 00bEMa MOTPY>KEHHOMW B >)KUJKOCTb YaCTH Tesa U OT MJIOTHOCTH >KUJKOCTH.

5.  KoHcTpynpoBaHMe apeoMeTpa WIA KOHCTPyMpOBaHWe JIOLKU U OmpejiesieHue  eé

rPy30M0AbEMHOCTH.



Pa3pen 5. PaGoTa u MOIHOCTH. JHeprus

MexaHuueckasi paboTta. MOIITHOCTb.

[IpocThle MexaHU3MbI: pbluar, O/I0K, HaK/IOHHasi TJIOCKOCTb. IIpasuno paeHoeecusi pbluaed.
IMpumeHeHue npasuna pasHogecusi pbiuaza K 010ky. «3010moe npasuno» mexaHuku. KII[I mpocTbix
MeXaHU3MOB. [TpocThie MeXaHU3MbI B OBITY U TEXHUKE.

MexaHuueckasi sHeprusi. KuHemuueckass u nomeHyuaabHas 3Hepeausi. I1pespawjeHue 00HO20 8udda
MexaHuueckol sHepauu 8 Opy2oll. 3aKOH COXpaHeHUsI SHePTUU B MeXaHUKe.

demoncmpayuu

1. IIprMepsl IPOCTBIX MeXaHU3MOB.

Jla6opamopubte pabombt u onbimbi’

1. OnpepeneHyie paboThl CUJIbI TPEHUs TIPU PABHOMEPHOM /IBM)KEHUH TeJla 110 TOPU30HTaTbHOM
MOBEPXHOCTH.

2. VccnenoBaHue yC/IOBUM paBHOBECHS pblyara.

3. N3mepenue KIT/l Hak/IOHHOM TIJIOCKOCTH (3/1€KIMPOHHAsA 0eMOHCcmpayusi).

4. M3yueHue 3aKOHa COXpaHeHUs] MeXaHWUeCKOW SHepruu (3/1eKMpoHHasi 0eMoHcmpayusi).
8 KV/IACC

Pa3pen 6. TerioBblie AB/1eHUs

OcHo8Hble No/0JCeHUs1 MO/eKyISIpHO-KUHemuueckoli meopuu cmpoeHusi eewjecmeda. Macca u
pasmepbl amomog Uu Mmonekya. Onbimbl, noomeepxcoaiolwjue OCHOBHblE NOAONCEHUSI MOAEKYASPHO-
KUHemu4eckotl meopudu.

Mogenu TBEPAOTO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUM BelrlecTBa. Kpucmaniuueckue u
amopuble mena. ObwsicHeHUe ceolicme 2a308, dHcuokocmell U meépobiX mea HA OCHO8E NOAOMHCeHUll
MO/eKYASIpPHO-KUHemuueckol meopuu. CMauuBaHWe U KanuwuisipHble sieneHusl. Tenaoeoe pacuwiupeHue u
cocamue.

Temnepatypa. Cgsi3b memnepamypbl CO CKOPOCMbIO Men/108020 08UMCEHUS Yacmuy.

BHyTpeHHsist sHeprusi. Cnocobbl u3mMeHeHUsi BHympeHHell SHep2uu: menjaonepedaud U cogepuieHue
pabombi. Budbl mensionepedayu: menionpo8ooOHOCMb, KOHBEKYUS, U3/TyueHue.



KomuecTBO TeIIOTHIL. YOenbHas mennoémMKocmb eeuwjecmed. TennoobmeH u menaosoe
pasHogecue. YpasHeHue menao8o2o banaHca.

I1nasneHue u omeepoesaHue Kpucmaaiuuyeckux eeujecms. YOeabHass menjiomda n/aaeAeHusl.
ITapoobpa3zoearue u koHoeHcayusi. Micnapenue (MC). Kunienue. Y0eabHasi menioma napoobpa3zoeaHusi.
3asucumocmb memnepamypbl KuneHusi om ammoccpepHo2o daesneHusi. BaaxcHocmb 8030yxa.

OHeprus TOIIMBA. YOe/nbHAas menioma c20paHusi.

IMpuHyunbl pabombl menoebix 0gueamenetl. KI1/] meniogoeo dgueamens. Tenaoseble dgueamenu u
3awjuma okpycaroujeti cpeobt (MC).

3aKoH coxpaHeHUs1 U npespaujeHusi SHepauu 8 menioebix npoyeccax (MC).

emoncmpayuu

1. HabJtoieHre 6pOyHOBCKOTO JIBHKEHHS.

Habmtopenue auddysuu.

HabntoseHue siB/ieHUM CMauvBaHUS W KallA/UISIPHBIX SIBJIEHU.
HabJttojeHue TerioBOro paciiMpeHus Tejl.

3MeHeHue /iaB/ieHus ra3a Mpu u3MeHeHUU 06béMa 1 HarpeBaHUU WU OXJIaXK/IeHHH.
[IpaBusia n3mMepeHus TemMrepaTyphbl.

Bugbl Terionepesaum.

Ox/a>k/jeHre NPy CoOBepIlieHnH PaboThI.

HarpeBanue npy coBepiiieHU paboThl BHEIITHUMU CHTAMH.
CpaBHeHMe TerJIOEMKOCTeN pa3/IMYHbIX BElleCTB.
Hab6mrojeHre KUeHus.

HabJtio/jeH1e MoCTOSTHCTBA TeMIIEpaTyphl MPH T/IaB/IeHUH.

13.  Mogenu TerioBbIX IBUTATeeN.

JlabopamopHble pabombl U ONbIMbI

LCONO A WN

=
N = o

1. OnbITEl IO OOHApPY>XEHWIO AEeMCTBUSI CU MOJEKY/ISPHOTO TIPUTSDKEHUS (3/1eKmpOHHAs
deMoHcmpayusi).

2. OmnbITHI 110 BbIPAILMBaHWIO KPHCTA/JIOB ITOBapeHHOM COJTM WK caxapa.

3. OmnbITHI 110 HAOTIOAEHUIO TETIJIOBOTO PACIITMPEHHs Ta30B, KUAKOCTeN U TBEPIBIX TeJl.

4, OmpesesieHre AaBIeHUs BO3AyXa B Oa/lJIOHe LITIPHIIA.



5. OnbIThI, 16MOHCTPUPYIOLIME 3aBUCUMOCThD /laB/ieHUs] BO3/lyXa OT ero o6béMa M HarpeBaHusl
WU OXJIaXK/IeHUSI.

6. IMposepka eunome3bl AUHelHOU 3agUCUMOCMU OAUHbI CMOAOUKA JHCUOKOCMU 8
mepmomempuueckotl mpybke om memnepamypbi.

7.  HabniomeHuve wu3MeHeHWs BHYTDeHHeW SHEpPruu Teja B pe3y/bTare Teryionepejaud u
paboThl BHEIITHUX CHJL.

8. VccienoBaHue siB/ieHUS TeIJIo0OMeHa TPU CMeITMBAaHWUHM XOJIOAHON U ropsTueii BOJpI.

9. OnpedeneHue Konuyecmeda menaombl, NOAY4eHHO20 8000l npu menaoobmeHe ¢ HA2pembiM
MemaniuyecKum YuauHOpOoM.

10. UccnepoBaHue npoiiecca UcrapeHusl.

11. OnpenenieHrie OTHOCUTE/ILHOW BJIa)KHOCTU BO3/yXa.

12.  OnpedeneHue ydenbHOU menaombl niasneHus Abod.

Pa3pen 7. dnekTpuuecKkue 1 MarHUTHbIE SIBJIEHUA

Anekmpu3zayusi mes. [IBa poza 3/1eKTpUUeCKUX 3apsiioB. B3avMoencTBue 3apsi>KeHHbIX TeJl.

OnekTpuueckoe rose. [IpuHyun cynepno3uyuu 31eKmpuyeckux nosel (Ha kKauecmeeHHOM ypOgHe).

Hocumenu 3nekmpuueckux 3apsioos. D1eMeHmapHbll 31ekmpuueckuli 3apsid. CmpoeHue amoma.
[IpOBOAHUKH U IU3/IEKTPUKA. 3aKOH COXPAHEHUs 3/IEKTPUUECKOTO 3apsja.

OIeKTPUUECKUH TOK. YC/108Usl CyujeCmgo8aHus 3/1eKmpuiecko20 mokd. VICTOUHUKU MOCTOSSHHOTO
TOKa. JleliCTBUSI 3/IEKTPUUECKOTO TOKa (TersjioBoe, XUMHUeCKOe, MarHUTHOe). JaeKmpuueckuil mok
8 JHCUOKOCMSAX U 2a3aX.

PaboTa ¥ MOIITHOCTb 3JIEKTPHUECKOTO TOKa. 3akoH Jlxcoyns—/leHya. Daekmpuueckue yenu u
nompebumenu 3s1ekmpuueckoll 3Hepauu 8 bbimy. DneKTpuyeckasi Lernb. Cuaa TOKa. DIeKTpUYecKoe
HarnpsbkeHre. ConpoTHB/IeHWe TPOBOJHUKA. YOesnbHOe conpomuesneHue eewjecmed. 3akoH Owma /s
yuacTka uenu. [TocnegoBarenibHOe 1 Mapasie/ibHOe coefiluHeHre TIPOBOIHUKOB. KopomKoe 3aMbIKaHue.

[TocTosiHHBIE MarHUTHL. B3auMozelcTBUe MOCTOSTHHBIX MarHUTOB. MazHumHoe nose. MazHumHoe
nose 3emau u e2o 3HaueHue 0/ Hcu3Hu Ha 3emae. Onbim Spcmeda. MazHUmMHoe nose 31eKmpuueckKo2o
moka. I[IpumeHeHue 31eKMpPoOMA2HUMO8 8 mexHuke. [lelicmgue MA2HUMHO20 NOAS HA NPOBOOHUK C



MoKoM. DneKmpooguzamesnb NOCMOSIHHO20 MoKa. Mcnonb3oeaHue 31ekmpoogueamesneli 8 mexHUUecKux
ycmpolicmeax u Ha mpaHcnopme.

Onbimbl Papaodes. SeaeHue snekmpomazHumtou uHoykyuu. Ilpaguao Jlenya. SnekmpozeHepamop.
Cnocobbl nosyyeHusi 3/4eKmpuueckoll SHepeuu. ONEeKTPOCTAHLIMM Ha BO30OHOB/SIEMBIX MCTOYHUKAX

SHEeprum.
emoncmpayuu
1. DJIeKTpU3aLys TeJl.
2. 1Ba poza 3/1eKTpPUYECKUX 3apsiiOB U B3aUMOJENCTBYE 3apPSDKEHHBIX TeJl.
3. YcTpoucTBO U AiericTBUE 3/1IeKTPOCKOMa.
4. OJIeKTpOCTaTAUeCKast UHAYKLMSL.
5. 3aKOH COXpaHeHUs 3JIeKTPUUYeCKUX 3apsi/iOB.
6. [IpOBOAHUKU U JUDTEKTPUKMU.
7. MopenupoBaHue CUIOBBIX TUHUN 3/IEKTPUUECKOTO TI0JIS.
8. VICTOYHUKU ITOCTOSIHHOT'O TOKaA.
9. [elCTBYS 37IEKTPUUECKOrO TOKA.
10.  DneKTpUYeCKUM TOK B KUKOCTH.
11. T'a30BbIV pa3psz.
12. H3mMepeHue CU/Ibl TOKA aMIIepPMETPOM.
13. M3MepeHue 371eKTPUUYECKOTr0 HarpsyKeHHs! BOJIbTMETPOM.
14.  PeocrtaT u MarasvH CONPOTHUBJIEHUU.
15. B3zaumogelicTBHe MOCTOSIHHBIX MarHUTOB.
16. MopgenvpoBaHue HEBO3MOXXHOCTH pa3JiesieHus MOJIF0COB MarHura.
17. MopgenupoBaHre MarHUTHBIX TT0JIeN MOCTOSTHHBIX MarHUTOB.
18.  OmbIT DpcTeja.
19. MaruuTtHoOe nosie ToKa. J1eKTPOMarHur.
20.  JleiicTBMe MarHUTHOTO T10JIsI HA TPOBO/ITHUK C TOKOM.
21. DJekTpojBUraresb MOCTOSAHHOIO TOKaA.
22. UccnepoBaHue siBeHUs 3/IEKTPOMAarHUTHOM UHAYKLIAU.
23.  Omnbitel ®apages.



24.  3aBMCHMMOCTb HampaB/eHWsl UHAYKIIJMOHHOTO TOKA OT YC/IOBUM €r0 BO3HUKHOBEHUSI.
25.  DJIeKTporeHepartop MOCTOSHHOI'O TOKa.
JlabopamopHble pabombl U ONbIMbI

1. OmbIThl IO HAOJIIO/IEHUIO /IEKTPU3ALIMY TeJl MHAYKLWeN U TIPYU COMPUKOCHOBEHUHU.

2. HWccrenoBaHue AeMCTBUS 37IEKTPUUECKOTO TI0/IsT Ha TIPOBOAHUKY U TUIJIEKTPUKHU.

3. C6opka 1 mpoBepKa pabOThI 37IEKTPUUECKOM 11eTTH TTIOCTOSTHHOTO TOKa.

4.  V3mepeHue U peryIMpOBaHUe CH/IbI TOKA.

S. V3MmepeHue U peryivpoBaHue HallpsoKeHUs.

6.  HccaedosaHue 3agucumocmu cuibl MoOKa, udyuje2o uepe3 pesucmop, Om COnpomue/neHust
pe3ucmopa u Hanpsij@ceHusi Ha pesucmope.

7. Onbimbl, 0eMOHCMpUpyOWUe 3a8UCUMOCMb 3/1eKMPUUYeCKo20 CONpomue/neHusi NPo8OOHUKA
om e20 O/1UHbl, N1oWaou nonepeyHo20 CeyeHust U Mamepuand.

8.  Ilposeepka npasuna CAOMCEHUSI HAnpsiiceHull npu nocae0oeameabHOM COeOUHeHUU O08yX
pe3ucmopos.

9.  Ilposepka npasuaa 015 Cuibl MOKA npu napaaieabHOM COeOUHeHUU pe3UCmopos.

10.  Ompepeneruie paboThl 37IEKTPUUYECKOTO TOKA, UAYILIET0 Uepe3 pe3ncTop.

11.  OnpepgenieHrie MOLLIHOCTH 3/IEKTPUUECKOTO TOKA, BbIZIe/IIEMOW Ha pe3UCTOope.

12.  WccnenoBaHue 3aBUCMMOCTH CWIBI TOKa, WAYIIETO uyepe3 JaMIIOUKy, OT HarpsDKeHHs Ha
HEW.

13.  Onpedenenue KII/[ Hacpesamens.

14. WccnenoBaHue MarHUTHOTO B3aUMO/IEUCTBUS MOCTOSIHHBIX MarHUTOB.

15. V3yueHWe MarHUTHOT'O T10JIsI TIOCTOSTHHBIX MarHUTOB IMPH X 00beAMHEHNH U pa3/le/ieHNH.

16. HccnenoBaHue JeHCTBUSA 3/1EKTPUYECKOT0 TOKA HA MarHUTHYIO CTPEJIKY.

17.  OnbITbl, [IeMOHCTPUPYIOIIE 3aBUCHMOCTb CHJIbI B3aWMO/I€MCTBUSI KaTyIIKU C TOKOM U
MarHuTa OT CWJ/Ibl TOKA U HarlpaB/IeHUs TOKAa B KaTyIIKe.

18. V3ydeHue AeCTBUSI MarHUTHOTO T0/1s1 HAa TIPOBOJAHUK C TOKOM.

19. KoHcmpyuposaHue u usyueHue pabombl 31eKmpoosu2ameis.

20. W3mepenwue KII/I ssekTpogBUraTe/ibHOW yCTaHOBKHU.



21. OmnpITel 10 WCCAE[IOBAaHUIO SIBJIEHUSI 3/JeKTPOMarHUTHOM WHAYKIMW: HCC/ie/JOBaHUe
M3MeHeHUM 3HaueHUs U HallpaB/eHUs UHAYKI[MOHHOTO TOKa.

9 KV/IACC

Pa3pen 8. MexaHnueckue siB/IeHHA

MexaHuyeckoe [gaBuKeHue. MarepuanbHasg Touka. Cucrema orcuéta. OTHOCUTEBHOCTD
MeXaHW4YeCcKoro ABM>XKeHUs. PaBHOMepHOe MpsiMO/ivHelHOe ABM>KeHue. HepagHomepHoe npsiMoauHeliHoe
osudiceHue. CpeiHSIsl U M2HOBEHHAS1 CKOPOCMb me/id Npu HepABHOMEPHOM OB8UMCEHUU.

Yckopenune. PasHoyckopeHHoe npsiMonuHeliHoe oOsudceHue. CBobOogHoe TafeHue. Onbimbl
I'anunes.

JluHeliHas u yanoeas ckopocmu. [JenmpocmpemumesnbHoe yCKOpeHue.

[lepBbii 3akoH HeroToHa. Bropou 3akoH HeroToHa. Tpetuit 3akoH HeroroHa. Ilpunyun
cynepno3uyuu Cusl.

Cuna ynpyeocmu. 3akoH I'yka. Cuna mpeHus: cuid mpeHusl CKO/bX{CeHUs, CUuld MpeHUsl NOKOS,
Opyaue 8uObl MPEHUSI.

Cuna TSDKeCTH W 3aKOH BCEMHPHOI'O TATOTeHUs. Y CKopeHHWe cBOOOAHOTO majeHws. /eudiceHue
naanem eokpye CoaHya (MC). Ilepsas kocmuueckas ckopocmb. Hegecomocmb u nepezpy3ku.

PaBHOBecre MaTepuabHOM TOUKH. AbcomomHo meépdoe meno. PasHogecue meép0o2o mena c
3aKpenéHHoll ocbio epaujeHusi. MomeHT cusbl. Llenmp msdcecmu.

Nwmnynsc Tena. M3meHeHue umnyabca. ImnyabC cuibl. 3aKOH COXPaHeHUs UMITYJibca. PeakTUBHOe
nBwkenue (MC).

Mexanuyeckasi paboTa 1 MoIHoCTb. PaboTta cui TsbkecTH, ynpyeocmu, mpeHus. Cesi3b 3Hepauu u
pabombl. TloTeHi[ManbHasi SHEPTUsl Teja, TOAHATOTO HAJ, TIOBEPXHOCTHIO 3eMH. [lomeHyuaabHas
SHepeusi cocamoli npyscuHbl. KuHeTuueckasi sHeprusi. Teopema O KuHemuueckoll 3Hepeuu. 3aKOH
COXpaHEeHUs] MeXaHUYeCKOW SHEepPruHu.

emoncmpayuu

1. HabJtio/jeHre MeXaHUUeCKOro JBM>KEHUsI Tefla OTHOCHUTEILHO Pa3HbIX Tejl OTCUETa.



2. CpaBHeHUe MyTel U TPaeKTOPUW JBW)KEHUSI OTHOTO U TOTO >Ke Tejla OTHOCUTEeTbHO pa3HbIX
TeJl OTCUETa.

3. V3mepeHre CKOPOCTH U yCKOPEHHUS MPSAMOJIMHENHOTO JBAKEHUS.

4. WccnepoBanye pru3HaKOB PABHOYCKOPEHHOIO [ABUKEHYS.

5. HabsmtojeHue IBUKEHUS Tesla TI0 OKPY>KHOCTH.

6. HabstojeHre MexaHUUeCKUX sSIBJIEHHH, TIPOUCXO/ISAIINX B CUCTeMe OTCUéTa «Temekka» mpu
eé paBHOMEPHOM U YCKOPeHHOM JIBKEHUU OTHOCUTENTbHO KabrHeTa (hH3UKU.

7. 3aBUCUMOCTb YCKOPEHUS Tesla OT MacChl Tejla U IelCTBYIOLLel Ha Hero CUJIbI.

8. HabntoieHre paBeHCTBA CHJI TIPY B3aUMO/I€HCTBUH TeJl.

9. V3meHeHKe Beca Tejia IIPU YCKOPEHHOM JIBVKEeHUU.

10. Ilepepmaua umriysbca Mpy B3aUMOJEUCTBUU TeJl.

11. TIpeoOpa3oBaHUs SHEPTYH NPU B3aUMOJENCTBUM Tel.

12. CoxpaHeHHe UMITy/IbCa IPU HEYTIPYTOM B3aWMO/EMCTBHUH.

13. CoxpaHeHue UMITy/IbCa P aOCOJIFOTHO YIIPYTOM B3aMOZIEMCTBHUH.

14. HabGmomeHne peakTUBHOTO IBYDKEHHS.

15. CoxpaHeHre MexXaHUUYeCKOW SHepruu Mpy CBOOOAHOM Ma/leHUH.

16. CoxpaHeHMe MeXaHWYECKOW 3HEePruu TpU ABWKEHUU TeJia MO/, AeMCTBUEM TPYKUHBL.
JlaGopamopHble pabombl U OnbIMbl

1. KoHcmpyupogaHue mpakma 0451 pa32oHa U Oa/ibHelle20 pa8HOMEPHO20 OB8UMCEHUST WapUKa
WU me/excKu.

2. OmnpefeneHye CcpefHel CKOPOCTH CKOJbXeHWss Opycka WM [ABWKEHHUs Ilapuka T10
HaKJIOHHOM TVIOCKOCTH.

3. OmnpefeeHrde yCKOPeHUsI Teja TIPU PpaBHOYCKODEHHOM [IBIDKEHHM TI0 HAK/JIOHHOU
TIJIOCKOCTH.

4. WccnenoBaHue 3aBUCMMOCTU TIYTA OT BPEMEHH TpPU PaBHOYCKODEHHOM [IBIKeHUM 6Oe3

Hauya/IbHOM CKOPOCTH.

5. Ilposepka 2unome3sbl: ecau npu pagHOyCKOpeHHOM OsudiceHuu 6e3 HauaabHOU cKopocmu nymu
OMHOCSAMCS KAK psi0 HeUYEMHbIX Yucesn, mo coomgemcmayroujue NpOMeXCymKu 8peMeHuU 0OUHAKOBbI.

6.  UccnenoBaHue 3aBUCUMOCTH CUJTbl TDEHUST CKOJTbKEHUS OT CUJIbl HOPMAaJIbHOTO [IaB/IeHUS.



7. OrnpenieneHue Ko3(PpduiivieHTa TPeHUsT CKOJIb)KEeHUS.

8. OrnpepeneHue )KECTKOCTH MPY>KUHBI.
9. OnpegesieHre pabOThI CUJIbI TPEHUS TIPY PABHOMEPHOM JBMKEHUU Tesla 110 TOPU30HTaIbHOM
[OBEPXHOCTHU.

10. Ormpepenenrie paboTbl CWIbI YNPYrOCTWU TpPH TOABEME Tpy3a C MCI0JIb30BaHUEM
HETIO/[BWKHOTO U TIO/IBUKHOTO OJIOKOB.
11. H3yueHue 3aKOHa COXpaHEHHWS SHEPIUM.

Pa3pen 9. Mexannueckue Ko/ie0aHus ¥ BOJTHbI

KonebaTtensHoe gBwkeHHe. (OCHOBHble XapaKTepUCTHKK KojeOaHWM: Tiepyo/l, 4YacToTa,
amIuuTyza. MamemamuuecKkuil u npyj#cuHHbill masmHuku. IIpespaujeHue 3Hepauu npu KonebameabHOM
08UJCEHUU.

3aryxatorue KosiebaHus1. BoiHyK1eHHbIe KoiebaHus. Pe3oHaHC.

MexaHuueckue BoHbI. CBOMCTBa MeXaHUUeCKUX BOH. IIp00osbHble U nonepeuHble 80/Hbl. /JiuHa
80/HbI U CKOpOCMb €€ pacnpocmpaHeHusi. MexaHuuecKue 80/Hbl 8 M8EPOOM mese, celicMuuecKue 80/Hbl
(MC).

3ByK. ' pomkocmb 38yKa u 8bicoma moHa. OmpabdiceHue 38yka. MH¢paszsyk u yabmpassyk.

emoncmpayuu

1. HabmoneHue konebaHuit Test 1o, 1eCTBUEM CHJIbI TSHKECTH U CUJIbI YIIPYTOCTH.

2. HabmogeHue kosiebaHuii rpy3a Ha HUTH U Ha MPYKUHe.

3. HabtoieHure BBIHYKAEHHBIX KojiebaHuil U pe3oHaHca.

4. PacripoctpaHeHye Npo/j0/IbHBIX U MTOMEePEYHbIX BOJIH.

5. HabstojeHure 3aBUCMMOCTH BBICOTHI 3ByKa OT UaCTOTHI.

6. AKyCTUYeCKUU pe30HaHC.

JlabopamopHble pabombl U ONbIMbI

1. Ornpe/iesieHre YaCTOThI U epuo/a KonebaHW MaTeMaTUueCKoro MasiTHUKA.

2. OrmnpesiesieHde 4acTOThl M Tiepuoja KosjebaHWil TMPY)XUHHOTO MasiTHUKA (3/1eKmpOHHAsA

deMoHCcmpayus).



3. ViccnemoBaHue 3aBUCUMOCTH Tepro/ia KosieOaHui TOZIBeIIeHHOT0 K HUTU Tpy3a OT JAJIMHbI
HUTHU.

4.  HccnemoBaHue 3aBUCUMOCTHU Tepyoja KosiebaHUM MPY>KWUHHOTO MasiTHUKA OT MacChl rpy3a
(31eKmpoHHas demMoHcmMpayusi).

5. TIpoBepka He3aBHCHUMOCTH Tieprofia KonebaHuii rpy3a, MOABEIIeEHHOTO0 K HWUTH, OT MacChl
rpy3a.

6. OmnBIThI, J€EMOHCTPUPYIOIIME 3aBUCUMOCTD Tepro/ia KoyiebaHW MPY>KUHHOTO MasiTHUKA OT
MacChl rpy3a U >KECTKOCTU TPY>KUHBI.

7.  V3aMepeHue yckopeHUsi CBOOOZHOTO MajieHus (3/1eKmpOHHAs1 0eMOHCMpayusi).

Paszgen 10. 31eKTpoMarHuTHoOeE 1oJie ¥ 3/IeKTPOMarHUTHbIE BOJTHBI

ONeKTpOMarHuTHOe Tiojie. DJIeKTPOMarHUTHbIe BOJIHBL. Cgolicmea 31eKmpOMA2HUMHbIX BO/H.
LIIkana 3nekmpomMazHUMHbIX 80/H. Mlcnonb308aHue 31eKmpoMazHUMHbIX 80/H 0/151 COMOBOLll Ces3U.

DneKTpoMarHuTHas mpupo/ia ceeta. CKopocThb cBeTa. BonmHOBBIe CBOMCTBaA CBeTa.

demoncmpayuu

1. CBOUCTBA 3/1EKTPOMAarHATHBIX BOJIH.

2. BoJsiHOBBIE CBOWCTBA CBeTa.

JlaGopamopHbte pa6ombl u onbimbt*

1. M3yueHue CBOMCTB 3/1eKTPOMarHUTHBIX BOJIH C TTOMOIIbI0 MOOUIBHOTO TenedoHa.

Pa3pen 11. CBeToBBIE AAB/ICHHSA

JlyueBast Mojiesib cBeTa. VIcTOUHUKY cBeTa. [IpsiMoauHeliHoe pacnpocmpaHeHue ceemd. 3ammeHust
Connya u Jlyubl. OTpaxkeHue cBeTa. I110cKoe 3epKano. 3aKkOH ompaxceHus ceemad.

[IpesiomsieHne cBeTa. 3aKOH TipejioMjieHUs1 cBeTa. Ilo/sHOe 6HympeHHee ompad)ceHue ceemd.
Hcnonb3o8aHue nosHO20 BHyMpeHHe20 OMpaxdceHusi 8 ONMUUYECKUX C8emoeooax.

JIlun3a. Xop nyueid B ivH3e. Onmuueckas cucmema ¢pomoannapama, MUKpockona u mesaeckona
(MC). I'na3z kak onmuueckas cucmema. bauzopykocmb U 0a/1bHO30PKOCMb.

PasznooiceHue 6enozo ceema 8 cnekmp. Onbimbl HbtomoHa. CaodceHue cnekmpdaabHbIX Y8emos.

emoncmpayuu



[IpsiMoiMHeliHOe pacripoCcTpaHeHue CBeTa.

OtpakeHue cBeTa.

[TosyueHue n3o6pa’keHUH B TIJIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKasax.
[IpesiomsieHue cBeTa.

OnTuyeckuii CBETOBO/,.

Xo[ nydeii B cobuparoiieit TuH3e.

Xopg nyuyer B pacCerBarolLlen JIMH3e.

[MTosyuenue n306pa>keHU C TIOMOIIIBIO JIUH3.

[IpyHUMN felcTBUA (poToanmnapaTra, MUKPOCKOIIA U TeJieCKoma.
Mopensb r1asa.

Pa3sioykeHue 6esoro cBeta B CIEKT.

12. TlonyueHue Gesoro cBeTa MpU CJA0’KEHUU CBeTa pa3HbIX IIBETOB.
JlabopamopHble pabombl U ONbIMbI

LCONO R WA

_
_ O

1.  WccnemoBaHue 3aBUCMMOCTH yTJ/ia OTPa)KeHUsI CBETOBOT'O Jiyda OT yTJia Ma/leHusl.

2. V3yueHue XapaKTepUCTHK M300pakeHUs MpeZiMeTa B TJIOCKOM 3epKarie.

3.  HWccremoBaHue 3aBUCHUMOCTH yTJla TIPeJIOMJIEHHSI CBETOBOTO Jjyda OT yIJia TajeHus Ha
I'PaHULIE «BO3yX—CTEKIIO».

4. [MTosyuenune n3obpa’keHH C TTOMOIIBI0 COOUpArOITel JTUH3BI.

5. OmnpegeneHve (GOKYCHOTO pacCTOSIHUS W ONTHUECKOW CUIbl COOWparoieidl  JIMH3bI
(31eKmpoHHas demMoHcmpayusi).

6. OTBITHI 110 pa3/ioKeHUto 6esoro CBeTa B CIIEKTP (3/1eKMPOHHAsI 0eMOHCMpayusi).

7. OMBITHI TT0 BOCIIPUATHIO [BETA MPeIMETOB MPH WX HAO/IIOIeHUH Uepe3 I[BeTOBbIe (hH/IbTPBHI.

Pa3pen 12. KBaHTOBBIE AB/IEHUS

Onbimbl Pe3zepgopda w TinaHeTapHasg Mojenb atoma. Mogens atoma bopa. Hcnyckavue u
noziaoujeHue ceema amomom. KeaHmni.

PagnoakTUBHOCTL. Anba-, 6ema- u eamma-usayyerus. CTpoeHHe aTOMHOro siipa. HykiowHas
Modenb amomHO20 si0opa. M3omonbl. PaduoakmugHble npeepaujeHusi. Ilepuod nosaypacnaoa amoMHbIX
s0ep.



ApepHble peakumu. 3aKOHbI COXPAaHEHWs 3apsiJOBOrO W MaCCOBOro uucen. Peakyuu cuHmesa u
deneHus si0ep. McmouHuku 3Hepauu ConHya u 38€30 (MC).
SfnepHas sHepreTuka. /lelicmeus paduoakmueHbIx Us/ayyeHull Ha J#cueble opeaHu3mbl (MC).
emoncmpayuu
1. CnekTpbl U3/1y4eHus U MOTJIOLLeHUS.
CrekTphl pa3/IMYHbIX Ia30B.
CniekTp BoAOpO/a.
HabmoneHne TpekoB B Kamepe BuibcoHa.
PaboTa cuéTurKa MOHU3UPYIOIIUX U3TyUeHUH.
Peruvctpanys usmydyeHusi IPUPOIHBIX MUHEPA/IOB U TIPO/IYKTOB.
JIa60pamopr1e padombt u onbiMbl

O URWN

1.  HabawodeHue cnaowHbIX U AUHEUUYAmbIX CNeKMpos u3ayueHusl.

2. WccnepoBanue TpeKOB: H3MepeHWe SHEPrMd YacTHIlbl I10 TOPMO3HOMY TyTH (TI0
dboTtorpadusim) (31eKmpoHHaAs demoHcmpayusi).

3. V3mepeHre paZinoaKTUBHOTO (hOHA (3/71eKMPOHHAsA OeMOHCmpayusi).

IToBTOpHUTE/ILHO-0000AKIIHIT MOAY/TH

IToBTOPUTE/LHO-0000ITIAIONUI  MOY/Ib TIpeHa3HAueH [Jig CHCTeMaTU3aldd U 0000IeHus
TIPeJMETHOTO COJ/IEP)KaHUSI M OMbITa [JeITebHOCTH, MPUOOPETEHHOrO0 TPH H3yUYEeHWH BCEro Kypca
(bu3nKU.

[Tpy M3yuyeHUM [JAHHOTO MOJYJ/S Peajr3yrTCs W CHCTeMaTHU3HUPYIOTCS BHU/bI [esTebHOCTH, Ha
OCHOBE KOTOpBLIX 00ecreunBaeTcsl [OCTH)KeHHE IIPeJMETHbIX M MeTallpeJMeTHbIX IJIAHUPYEeMBbIX
pe3y/abTaToB 00yueHus, pOPMHUPYETCs eCTeCTBEHHO-HayuHasi TPAMOTHOCTh: OCBOEHHE HayUHbIX METO/I0B
WCC/Ie/JOBAaHMS SIBJIEHUHM MPUPOJbI U TEXHUKH, OB/aJ[eHHE YMEHUSAMU OObSICHATH (U3NUECKHE SIBJIEHHS,
TIPUMeEHSIsI TTO/TyYeHHbIe 3HAHMS, PeIlaTh 3a/jaui, B TOM UKMC/Ie KaUeCTBEHHbIE M SKCIIEPUMEHTAJTbHbIE.

[TpMHLIMIIANMBHO [1esTeIbHOCTHBINA XapaKTep JAaHHOIO pasjesa peaau3yercs 3a CUET TOro, uTo
yualyecst BBITOJIHSIOT 3a/]JaHKUs, B KOTOPBIX UM ITpe/IjlaraeTcs:



" Ha OCHOBe TMOJIyUeHHbIX 3HaHWI pacrio3HaBaThb W HAayyHO OOBSICHATH (DU3MUecKue sSIBITeHUS B
OKpY>Karollleu TIpUpo/ie U MOBCEeIHEBHOU >XKU3HU;

" KCMO/b30BaTh IOf, DPYKOBOACTBOM Tlefiarora HayuHble MeTO[bl HCC/Ael0BaHUs (H3UUeCKUX
SIBJIEHWH, B TOM UKCJIe [/1s1 IPOBEPKU CUIIOTe3 U MOTyUYeHUs] TeOpeTUUeCKUX BbIBOJOB;

" 0OBSACHATH C OTOPOM Ha AWJAKTHUECKHH MaTepHas mocje oOCyKIeHUs C TielaroroM HayuHble
OCHOBbI Hanbosiee Ba)KHBIX [OCTW)KEHUN COBpPeMEeHHbIX TeXHOJIOTUM, Harpumep, MpPaKTHYeCcKoro
WCII0J/Ib30BaHMST Pa3/IMYHbIX MCTOYHUKOB SHEPrMU Ha OCHOBE 3aKOHA IMpeBpallieHus U COXpaHeHUsl BCeX
W3BECTHBIX BU/IOB SHEPTHUHU.

Kaxkzast U3 TeM JAAHHOTO pa3jie/ia BK/IIOUaeT dKCIepUMeHTaslbHOe UCC/eloBaHre 000011aroiiero
XapakTepa Ha YCMOTpeHMe MeJarora W 0Opu ero nomowuy. Pa3gen 3aBepiiaeTcsd MpOBeeHUEM
JUaTHOCTUUECKOM U OI[eHOUHOW PaboThI 3a KypC OCHOBHOM IITKOJTHI.

I[INMTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YUYEBHOI'O IIPEJMETA «®U3MKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O ObPA3SOBAHUA

B 11esiom pe3ysnbTathl ocBoeHHs obOyudarormumucs ¢ 3[1P yuebHoro rpeamera «Pu3mKa» AO/DKHBI
COBITIaJaTh C pe3ysibTaTamu degepasbHON paboueii TporpaMMbl OCHOBHOTO 00111ero o6pa3oBaHusl.
Haubonee 3HaUMMBIMU SIBJISTFOTCS:

JIMHHOCTHBIE PE3YJ/IbTATBI:

B pe3synbrare nu3yueHusi GDHU3MKKA Ha YPOBHE OCHOBHOTO 00II[ero oOpa3oBaHus y 00yuaroierocs C
3I1P 6yayT chopMUpOBaHbI CieyOIIMe TMUHOCTHBIE pe3y/IbTaThl B UaCTH:

1) naTpuOTUYECKOr0 BOCIIUTAHUS:

TIpOsiB/IeHUe UHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOU (PU3UUeCKON HayKu;

1[eHHOCTHOEe OTHOILIeHHE K JOCTHXKEHUSIM POCCUMCKUX YUEHBIX(DU3UKOB;

2) TPaX/IaHCKOTO U TyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS:

TOTOBHOCTb K AaKTHMBHOMY YuaCTHIO B 0OCY)XAeHHU OOII[eCTBeHHO-3HAUMMbBIX M 3THUYECKUX
1po0JieM, CBSI3aHHBIX C TIPAKTUUECKHUM TIPUMEHeHHEeM IOCTH)KeHNH (131K,



OCO3HaHWe Ba)XHOCTW MOPA/IbHO3TUYECKUX MPUHLIUIIOB B [1eATe/TbHOCTH YYEHOI0;

3) 5CTeTUYeCKOro BOCIIUTaHMUS:

BOCIIpUAATHE 3CTeTUYECKMX KaueCTB (PU3NUYECKOM HayKd: eé TapMOHHUYHOIO IOCTPOeHMs,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) 11leHHOCTH HAayYHOT0 [T0O3HaHUS:

OCO3HaHWe LIeHHOCTU (PU3MUeCKOM HayKU KaK MOIJHOIO MHCTPYMEHTA IMO3HaHUSl MUPa, OCHOBBI
PasBUTHS TeXHOJIOTMM, BaXKHEUILIel COCTaB/ISOLeN Ky/IbTYphbl;

pa3BUTHE HAayYHOM JIF0O03HATE/ILHOCTH, UHTEepeca K UCC/Ie[J0BaTeIbCKOM /1esTe/IbHOCTH;

5) ¢popmupoBaHUs KYJIbTYPbI 30POBbSI U SMOLIMOHAILHOTO O/1aromnostyyust:

0CO3HaHMWEe IIeHHOCTU Oe30macHOro obOpasa >KW3HM B COBPEMEHHOM TEeXHOJIOTUUeCKOM MHUDE,
Ba)KHOCTH MpaBW/ 6€30MacHOro MoBeJieHUsI Ha TPaHCIOpTe, Ha J0porax, C 3JeKTPUYeCKUM U TerIOBbIM
obopy/10BaHMEM B [JOMAILIHUX YCI0BUSX;

chopMHPOBaHHOCTh HaBbIKa pedieKCru, TIpU3HaHUe CBOero rpaBa Ha OLIMOKY M TaKOTo >Ke TpaBa
y Lpyroro uyeyioBeka;

6) Tpy/10BOI'0 BOCITUTAHUS:

7) akTUBHOE yuacThe B pellleHMM TNpaKTUUeCKUx 3aZau (B paMKax ceMbH, 0Opa3oBaTebHOM
OpraHv3aliy, Hace/JeHHOro MyHKTa, POJHOrO Kpasi) TeXHOJOTMYeCKOW M COLMa/IbHOM HarpaBlIeHHOCTH,
TpeOyIOLIMX B TOM UKcie U PU3NUecKruxX 3HaHUM;

VHTepec K MPaKTUUeCKOMY U3YUYeHUI0 Npo¢eCcCuil, CBA3aHHbIX C (PU3UKOM;

8) 5K010rnyecKoro BOCHUTAHUS:

OpUeHTal[Us Ha TMpuMeHeHHe (HU3MUYeCKUX 3HAHUWM [JIs pellleHus 3a7ad B 00/1aCTH OKpY»Karolreit
CpeJibl, JIAHMPOBAHMS MOCTYIIKOB U OLIeHKHA UX BO3MOXKHBIX MOCJIe[ICTBUM 11 OKPY>KatoLler Cpe/bl;

0CO3HaHue r7100a1bHOr0 XapakTepa 3K0JI0rMuecKux npobsiem U rmyTei Ux pelieHus;

9) aganTanuy K U3MEHSIIOLMMCSI YCIOBUSIM COLIMATbHOM U PUPOJHOM CpeJibl:

NMoTpeOHOCTh BO B3aUMOJEMCTBUM TIPY BBITIOJIHEHUM MCC/IeJOBAaHUM U TPOEKTOB (HH3UUeCKOi
HarpaBJ/IeHHOCTH, OTKPBITOCTb OIBbITY M 3HAHUSIM [IPYTHUX;

TIOBBILIIEHUE YPOBHSI CBOEU KOMITETEHTHOCTH Yepe3 NIPaKTUUeCKYO JesiTe/IbHOCTb;

notpebHOCTh B (hOPMHPOBaHMM HOBBIX 3HaHWM, B TOM 4uc/iae (OPMYIMpPOBaTh WJeU, TOHSATHS,
TUIOTe3bl 0 (PM3NYeCKUX 00beKTax U SIBJIeHHUSIX;



0CO3HaHMe /1e(PUITMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTeM B 00/1acT (PU3HKY;

TIJIaHUPOBaHKE CBOEr0 pa3BUTHS B IIPUOOPETEeHNH HOBBIX (hHM3UUeCKUX 3HAHWM;

CTpeMJIeHHe aHaTM3UPOBaTh W BBISB/IATH B3aMMOCBSI3U MPUPO/IbI, 0011IeCTBa U SKOHOMUKH, B TOM
YKCIIe C UCTIO/Ib30BaHueM (hU3NUYeCcKHUX 3HaAHUM;

OILIeHKa CBOMIX AEMCTBHI C YUETOM BJIMSIHUS Ha OKPY>KAIOII[YIO Cpeay, BO3MOJKHBIX TJI00a/TbHBIX
MOCJIe/ICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

OgnadeHue yHUgepcaabHbIMU y4eOHbIMU NO3HA8ame/AbHbIMU Oelicmeusimu:

1) 6a30Bble jioruuecKye 1efHCTBUS:

BBISIB/IITh U XapaKTepr30BaTh CyllleCTBeHHbIe NPU3HAKU 00HeKTOB (sIB/IeHHUH);

yCTaHaB/IMBaTh CyL[eCTBEHHBbIM TpHU3HAK KlacCU(PUKALMM, OCHOBaHUsS [Jisi 0000LjeHUs U
CpaBHEHUSI;

BbISIB/ISITh  3dKOHOMEPHOCTU U TPOTHMBOpEuUrsi B pacCMaTpuBaeMbIX (akTaX, [JaHHBIX U
HabJTIOIeHHSIX, OTHOCSILIUXCS K (PM3UUeCKUM SIBJIEHUSIM;

BbISIB/ISITh TIPUUUHHOC/IE/ICTBEHHbIE CBS3M MPU M3yuyeHUH (M3UUeCKUX SIBJIEHWA W TIPOL[eCCOB,
MPOBOJUTL BBIBO/bI C HKCII0/Ib30BaHHWEM [eAYKTUBHbIX U WHIYKTUBHBIX YMO3aK/IHOUYeHUM, BbIJBUTATb
TUNOTe3bI 0 B3aUMOCBSI35X (hH3UUeCKHX BeJIMUMH, TIPU HEOOXOIMMOCTHU 10/, PYKOBOZCTBOM yUHWTEIs;

BbIOMpaTh Crocob peleHus yuebHOW (u3nyeckoil 3afiaur (CpaBHeHWe HEeCKOJbKUX BapHUaHTOB
pellieHUsi, BbIOOD Haubosiee TOAXOAAIETO C YUYETOM CAMOCTOSITE/IBHO BblJie/IeHHBIX KPUTEpUEB) MO[
DPYKOBO/ICTBOM yUUTeJIsl.

2) 6a3oBble UcCaej0BaTeNbCKUe JeNCTBUS:

MCTI0/Tb30BaTh BOTIPOCHI KaK MCC/e[j0BaTe/IbCKU MHCTPYMEHT MTO3HAHUS;

MIPOBO/JIUTH 0 TJIaHY OMBIT, HECJOXKHBIN (PU3NUECKUil SKCriepuMeHT, HeDOoJIbIlIoe HCCie[joBaHUe
(bu3nUecKoro siBieHus, pu HeoOX0AUMOCTH TI0/, PYKOBO/ICTBOM YUWTeJIS;

dopmynrpoBate 0000IIeHUsT U BBIBOJbI M0 pe3y/bTaTaM IPOBeAEHHOr0 Hab/rofieHus, OIbITa,
VICC/Ie[JOBaHUS C OTIOPOM Ha TJ1aH/alrOpUTM.

3) pabora ¢ nHdpopMaruei:



TIPUMEHSITh Pa3/IMUHble MEeTO/Ibl, UHCTPYMEHThI M 3arpoChl TIPU MOHUCKe U 0TOOpe MHMOpPMAaLUU
WM JaHHBIX C Y4YETOM TIpeyIoKeHHOW yueOHOM (U3MUeCcKOM 3ajaud, TPU HEOOXOAMMOCTU TIOf
PYKOBO/ICTBOM YUUTeEJIs;

aHa/IM3MpoBaTh, CUCTEMAaTU3MPOBAaTh UH(POPMALIUIO Pa3/IMUHbIX BUIOB U (DOPM Mpe/CcTaBIeHUs;

CaMOCTOSITE/TLHO ~ BbIOMpaTh  ONTHManbHyl0  (GopMy mpeAcTaB/ieHdss uHpoOpMaLMU U
W/UTFOCTPUPOBATh pelllaeMble 3a/lauM HeC/0KHBIMM CXeMaMH, [JuarpaMMamu, WHOW TpauKoul U UX
KOMOWHALIUSIMU, TI0/] PYKOBO/ICTBOM YUHUTEJIS.

OegadeHue yHUBEpPCaAbHbIMU y4eOHbIMU KOMMYHUKAMUGHBIMU 0etiCeusimu:

1) ob1jenmue:

B Xofle 0OCy)XIeHHs1 yueOHOrOo Marepuasa, pe3y/bTaTOB JilabOpaTOPHBIX pabOT U TPOEKTOB
3a/laBaTh BOTIPOCHI TI0 CYIIIeCTBY OOCY»K/laeMOi TeMbl M BbICKa3bIBaThb WJieU, HalleJieHHble Ha pellieHue
3a/lauM U Mo/jfiep)kaHre Oy1aro)kesaTeTlbHOCTU 00I1IeHS;

COTIOCTaBJIATb CBOU CYXKJEHUSI C CYXKIAEHUSIMHA APYIMX YYaCTHUKOB Juanora, oOHapy’KHUBaTb
pasuuue U CXO/CTBO MO3ULIUN;

BbIDA’KaThb CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nmyOIMYHO TIpe/CTaB/sATh Ppe3y/bTaThbl BbITIOJHEHHOTO (DU3UUECKOTO OrbiTa (9KCTIepUMeHTa,
WCCJIeJOBaHUsI, IPOEKTa).

2) COBMeCTHas1 [|eiTeJIbHOCTb (COTPYAHUYECTBO):

TIOHUMATh U MCIIO/Tb30BaTh MIPENMYIIeCTBa KOMaHJHOW W MHAWBU/Ya/TbHOW pabOThI TIPU pellieHnn
KOHKPEeTHO! (hH31ueCcKoM mpob/ieMbl;

TIPUHUMATh 11eI1 COBMECTHOM [lesiTe/IbHOCTH, OPraHU30BbLIBaTh [EUCTBUSI MO €€ [OCTHKEHUIO:
pacrpeziesisitb POJM, OOCYKZAThb MPOIleCChl M pe3y/bTaThl COBMECTHOM paboThl, 06001[aTh MHEHUS
HECKOJIbKUX UeJIOBeK;

BBITIOJIHATH CBOKO YaCTh PabOThI, JOCTUrasi KAUeCTBEHHOTO pe3y/bTaTa M0 CBOeMY HarlpaB/IeHUIo U
KOODP/IMHUPYS CBOM JIeHiCTBUS C [PYTMMH UlieHaMU KOMaH/Ibl;

OlleHHMBaTh KaueCTBO CBOEr0 BKJaja B OOIMM MPOAYKT IO KPUTEpPHUsM, CaMOCTOSITeTbHO
c(hOpMy/TMPOBaHHBIM yUYaCTHUKaMH B3aUMO/IeHCTBUSI.

OenadeHue yHUgepca/AbHbIMU y4eOHbIMU pe2y/ASiMUHbIMU Oelicmeusmu:

1) camoopranuzanus:



BLISIBJIATb MPO0J/IeMbl B JKU3HEHHBIX W YUYeOHBIX CHUTyalUsiX, TPeOYIOImUX [/ pelleHus
(bu3rueCcKUX 3HaHUM;

OPHEHTHPOBAaThCS B PA3/IMUHBbIX MOAXOAAX TPUHATUS pelleHuld (MHAWUBUAYa/lbHOE, MPUHSATHE
pelleHusi B TPyIire, IPUHSATUE PEIlIeHUU TPYIIION);

COCTaBJ/IATh Q/JFOPUTM pellleHus: (GU3UUecKOW 3aZlaud WK TlaHa MCC/IeOBaHUS C YYETOM
HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, 110/ PyKOBO/ICTBOM YUMTEJIS.

2) CaMOKOHTPO/Ib:

JlaBaTh OIIeHKY CHUTyal[dd U TIpejjaratb IUlaH e€ W3MeHeHWs, TP HeoOXOJUMOCTH TIOf
PYKOBO/ICTBOM YUMTeIS;

OOBSICHATh MPUUMHBI TOCTYKEeHHUsT (HeJOCTVKEHHUSI) pe3y/bTaToOB JIeATe/TbHOCTH, /laBaTh OIIEHKY
MIPUOOPETEHHOMY OITBITY;

OLIeHMBaTh COOTBETCTBUE pe3y/ibTaTa LieIh U YCJIOBUSIM.

3) SMOIL[MOHA/TbHbIN UHTEJINIEKT:

CTaBUTh Cebsi Ha MeCTO JIPYroro yejoBeKa B XOJe Cropa WM AUCKYCCUM Ha HAy4yHYI0 TeMmy,
TOHMMAaTb MOTUBBI, HAMEPEHUsI U JIOTUKY APYroro.

4) puHsTHe cebs U APYTUX:

TIpU3HaBaTh CBOE TPABO Ha OLIMOKY TIpU pellieHNM (U3NUeCKUX 3aJad WIM B yTBEP)KAEHUSIX Ha
Hay4Hble TeMbI U TaKoe ke TIPaBo Jpyroro.

INPEAMETHBIE PE3YJ/IbTATbBI

TpeboBaHuss K mnpeJMeTHbIM pe3y/JbTaTaM OCBOeHHsI yueOHOro mpeaMera «Du3znkan»,
pacrpe/e/ieHHbIEe 10 ro/jaM 00yueHHus

Pe3ynbTatel 110 ToiaM (OpMYJIMPYIOTCS TI0 MIPUHIUITY 100aB/ieHNsI HOBBIX pe3y/bTaToB OT Tofia K
rofly (pe3y/abTaThbl OUepeJHOro rofia Mo yMOJYaHUI0 BK/IHOYAKOT pPe3y/ibTaThl MPebIAYIIUX JIET).

7 KITACC
[IpeameTHbIe pe3y/ibTaThl Ha 0a30BOM YpOBHE [O/DKHBI OTpaXkaTb C(HOPMHPOBAHHOCTH Y
00y4JaroIMxcst YMeHHM:



OPUEHTUPOBAThCSI B TIOHATUSIX W OMEepupoBaTb MMM Ha 0a30BOM ypoBHe: (u3uueckue WU
XUMUUeCKUe sIB/ieHUs; HalO/ito/ieHre, 3KCTIIepUMeHT, MOJeJb, TUIOTe3a; eAUHUIIbI (hHU3UuecKux
BeJIMUMH; aTOM, MOJIeKyJia, arperaTHble COCTOSIHUSI BelllecTBa (TBEPAOe, >KUAKOe, ra3000pa3Hoe);
MeXaHW4ecKoe [BM)KeHHe (paBHOMEpHOe, HepaBHOMEpHOe, TIpPSIMOJIMHEHHOe), TpaeKTopus,
paBHOZelCTBYIOLast cuil, Aedopmarusi (yripyrasi, TiacTuueckasi), HeBeCOMOCTb, COOOIAtOIecs
COCY/ibl, C OTIOPOY Ha JUAAKTUYECKUN MaTepHral

pasnuyars siBjaeHus (aud@dys3us; Tera0Boe [BU)KeHHEe YaCTHL] BellleCTBa; PABHOMEPHOE JIBIIKEHUE;
HepaBHOMEDHOe [IBW)KEHHWe; WHepLYs; B3auMOJEWCTBUE Tej; pasHoeecue meeépobix mea C
3aKpenéHHOU OCblo 8paujeHust; Tiepejiaya AaBjieHHsl TBEPABIMU TelaMH, >KUJKOCTSIMU U ra3aMu;
aTMoc(epHOe [aBjeHUe; TJlaBaHWe TeJT; TpeBpallleHUs] MeXaHUYeCKON SHepPruM) Mo OMUCAHUI0 UX
XapaKTePHbIX CBOMCTB M Ha OCHOBE OMbBITOB, IeMOHCTPUPYIOLMX [JaHHOe (PU3nyecKoe siBleHUe,
TI0C/Ie TIpeJBapUTETbHOT0 00CYK/IeHHs C TIe/larOroM;

pacrno3HaBaTh MPOsiB/ieHWe U3YUeHHbIX (PU3NUeCKUX SIBJIEHUM B OKPY’KarollleM MHpe, B TOM UuCJie
¢bu3nueckre siIBIeHUs B MPUPOJe: TPUMEPHI BWKEHUS] C Pa3/MUHbIMU CKOPOCTSIMH B >KUBOW U
HEXXUBOW TMpUPOJe; AeNCTBUe CUIbl TPeHHsi B TIPUPOJle U TeXHUKe; BIUsHUE aTMOC(HepHOro
JlaB/IeHUs Ha )KUBOW OpraHu3M; I/laBaHUe pbI0; pbluard B Tejie YeioBeKa; MpU 3TOM MepeBOAUTH
MPAKTUUeCKyI0 3aiauy B yueOHYIO, BbIJe/STh CyIeCTBeHHble CBONCTBA/MPU3HAKK (DHU3UUECKUX
SIBJ/IEHHM C TIOMOLLbIO M1e/1arora;

OMKCHIBATh M3YUYEHHbIE CBOMCTBA Tel U (hU3UUecKue siBJeHUs, UCMO/b3Ys (hr3rudecKre BeTMUrHbI
(Macca, 06bEM, TIZIOTHOCTD BeIl[eCTBa, BPeMsi, MyTh, CKOPOCTb, CPe/IHSISI CKOPOCTh, CHJIa YIIPYTOCTH,
CWia TsDKeCTH, BeC Tejla, Cwia TpeHus, JasjaeHue (TBEPAOro Tena, >KUAKOCTH, Tasa),
BbITAQ/IKMBAIOIIasi CW/Ia, MexaHWyeckKass paboTa, MOIIHOCTb, IIJIeY0 CH/bl, MOMEHT CHJIB,
KO3()(QULIMEHT TI0JIE3HOTO [eMCTBUS MEeXaHU3MOB, KMHETHYeCKass U TMOTeHLUa/lbHas SHeprus) C
OTOpOI Ha CXeMy; TNPU OMKCAaHUM PACKPbIBaTh (PM3UUECKHM CMBIC/ KCI0/Ib3yeMbIX BeJTUUMH, UX
0003HaueHUsI U eAVHULbI (U3NUECKUX BeJUUMH, HAX0O0UMb (popMybl, Ceésizblearoljue OdHHYHO
¢usuveckyo geauuuHy ¢ Opy2uMu 8eAuvUuHaMu, Cmpoumsb 2paguku U3yueHHbIX 3asucumocmetll
¢huzuueckux gequUUUH C OTIOPOU Ha IU/IJaKTUUECKUM MaTepuai;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3nyecKyre sIBJIeHUs U MPOLIECChI, MCM0JIb3YS MpaBU/ia CI0KeHUs
cun (BAo0JIb OIHOM TIpSIMOW), 3akoH I'yka, 3akoH Ilackansi, 3aKkoH Apxumeda, npasuio pasHoeecusi



pbluaza (610Ka), «30/10moe Npagui0» MexXaHuKuU, 3aKOH COXPaHeHHs MeXaHWUueCKOoW SHepruu; npu
3TOM /[laBaTb CJOBECHYIO (OpPMY/JMPOBKY 3aKOHa W 3Anuchiedmb €20 MamemamuyecKoe
8blpadiceHue noo pyKosooCcmeom neddazoad ¢ obcyxicoeHuem naaHa pabomol;

00BSICHATh (hH3UUeCKHe sIBJIeHHs, TIPOLIeCChl M CBOMCTBA Tes, B TOM UHCIe U B KOHTEKCTe
CUTYalUi MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: MpHy IMOMOIIU Tearora BbISB/STh IPUUUHHO-
C/iIeZICTBEHHbIE CBSI3W, CTPOUTH OOBsICHEHWe W3 1—2 JIOTWYecKWX IIaroB C OIMOpod Ha 1—2
M3yueHHbIX CBONCTBA (PU3NUECKUX sIB/IeHUH, (hHM3UUeCKUX 3aKOHa WM 3aKOHOMEpPHOCTH;

pelllaTb TUMOBbIe pacuéTHble 3aJauv B 1JieiicTBHMe C OIOpOM Ha aJrOpuTM, MpeBapUTeNbHO
pa3o0paHHbIli COBMECTHO C TelaroroM, WCIOb3ysl 3aKOHbI W (OpMYyJibl, CBs3bIBAIOLHE
(v3uUeckre BeJIMUMHBI: Ha OCHOBE aHa/lM3a YC/IOBUS 3a/laud 3aluchiBaTh KpAaTKOe YCJIOBUE,
MOACTaB/AATh (hH3UUeCKre BeJMUUHBI B ()OPMYJ/IbI U TIPOBOAUTE PAaCUéThl, HAXOJUTh CIIpaBOYHbIE
JaHHble, HeoOXOAWMble [Jis pellleHus 3a7iau, OLeHWBaTh PpeaMCTUYHOCTh TIOMyYeHHOU
(bu3ruecKoi BeJIMUUHBI;

pacrio3HaBaTh MPOOIeMbl, KOTOPble MOYKHO PEIIUTh MPH TOMOIIM (U3NUECKUX MEeTO/OB ToC/ie
TIpeIBapUTE/ILHOTO 0OCY>K/IeHHS C ITeJaroroM; IpH TTOMOIIH Tiefiarora B ONMMCAaHWUN WCCIe[OBaHUs
BbIJIE/ISITh TpOBepsieMoe Tpe/royioyKeHre (TUIIOTe3y), C OMOpod Ha AWAaKTUUeCKUd MaTepuasl
pa3uMyaTh W UWHTEPIPeTHPOBaTh IIO/IyUeHHBIM pe3yabTaT, HaXOAUTh IIOC/ie OOCYXX[eHus C
reiarorom OIMOKM B X0/le OTbITa, [ieJ1aTh BBIBO/IbI 110 ero pe3yJbTaraMm;

yMeTb HaXOJWTb C WUCIOJb30BaHUEeM LMQPPOBLIX 00pa3oBaTe/bHBIX PpPeCypCOB OMbIThI TI0
HaO/mo/leHnto  (GU3NUeCKUX SBeHUM WM (U3NYeCKUX CBOWCTB Tel:  (OpPMYJIHUPOBATh
TIpoBepsieMblIe TIPe/ITI0JI0XKeHHs, COOMPATh YCTAHOBKY U3 TPe/IJIOKeHHOT0 000PY/J0BaHUSI C OTIOPOi
Ha CXeMy, 3aMMChiBaTh X0/, OMbITa U (DOPMYJIMPOBaTh BBIBO/IbI 10/l PYKOBO/ICTBOM Te/iarora;
BBLITIOJTHATE TPsSIMble W3MepeHHs PacCTOSHWS, BpeMeHHM, MacChl Tema, 00BEMa, CUMBI |
TeMIlepaTypbl C HCII0/Ib30BaHHWEM aHa/IOrOBBIX U LU(POBLIX TIPHUOOPOB C OMOPOM Ha anrOpUTM;
3aIMUChIBaTh MOKa3aHUs IIPUOOPOB C YUETOM 3alaHHOM abCOJTFOTHOM TOTPEITHOCTU U3MEePEeHUH;
MPOBO/IUTh COBMECTHO C TeAaroroM MccjiejoBaHue 3aBUCHMOCTU OAHOW (hPM3UUeCKOW BeTMUMUHbI
OT [JPyrod C UCIONb30BaHUEM TIPSIMBIX HM3MepeHMM (3aBUCMMOCTH TMYyTH PaBHOMEPHO
JIBDKYILIErocsi Tesla OT BPeMeHM [IBIDKEHUS Tesla; CUibl MpeHUsl CKO/bMCEeHUs om gecda meia,
Kauecmea 06pabomku noeepxHocmell mea U He3a8UCUMOCMU CUAbl MpeHUs om njaowjaou



CONPUKOCHOBEHUs1 me/; CU/ibl ynpy20Cmu om yOAUHeHUsl NPYXCUHbI; 8blmasnkugarouwjell cuibl om
006éMa noepydicéHHol uacmu mead U OmM NJAOMHOCMU JHCUOKOCMU, e€ He3asucumMocmu
om niomHocmu meaa, om 21yO6uHbl, HA KOMOPYIO NO2PYHCEHO me/no; Ycaoeulli naasadus me,
ycaoeuli pasHogecusi pbluaea u 640K08); TIO PYKOBOACTBOM Tieflarora y4yacTBOBAaTb B
TJITAHUPOBAaHUM y4eOHOTO MCC/iefioBaHUs, cOOMpaTh YCTAaHOBKY U BBITIOJIHSATh W3MEpeHUs, CieAysi
Npe/iJIo)KeHHOMY TJlaHy, (UKCUpOBaTh pe3yJ/bTaThl T0JIydYeHHOW 3aBUCUMOCTH (PU3NUECKUX
BeIMUMH B BHJE TpeIJIOKeHHbIX Tabmuil U TrpaduKOB, MAesaTh BBIBOJALI TI0 pe3y/bTaTaM
HCCeIOBaHUS;

TPOBO/IUTh KOCBEHHbIe H3MepeHHUs (H3UUeCKUX BeIMUMH (TVIOTHOCTb BeIecTBa >KUJAKOCTH U
TBEPZIOTO Tejla; CWIa TPEeHUs CKOJIb)KeHHUsS; JlaBjieHWe BO3/yXa, BbITaJKWBAIOIasi CHUIIa,
JIeCTBYIOII[asi Ha TIOTPY>KEHHOE B >KUJAKOCTh Tes0; KO3(P(hHULIMEeHT M0JIe3HOTO JIeMCTBUSI MPOCTHIX
MEeXaHU3MOB), CJie[lysl TIPeJJ0O’KeHHOM WHCTPYKLMM; TIPU BbINOJHEHUM W3MEpeHur T0[
DYKOBOZCTBOM Tiefiarora coOWpaTh 3KCIIePUMEHTa/bHYI0 YCTAaHOBKY M BBIUHC/SATH 3HaueHHe
MCKOMOM BeJIMUUHBI;

co0rojaTh TIpaBU/ia TEXHUKN 0e30I1acHOCTH TIpU paboTe ¢ 1abopaTOpHLIM 000PY/I0BaHUEM TIOC/Ie
TIpe/IBapUTE/ILHOTO 00CYKIEHUS C TIeZlarorom;

COTIOCTaBJIATh TIPUHLIUIIBI eMCTBUS TPUOOPOB M TEeXHUUECKHUX YCTPONCTB: BeChl, TEPMOMETD,
JUHaAMOMeTp, cooOlaroiecss cocyibl, 6apoMeTp, pbluar, MOABMXXHBIA W HETO/BWKHBIA O/I0K,
HAKJ/IOHHAs TIJIOCKOCTh C OMOPOU Ha AWJaKTUUeCKHU MaTepralt;

XapaKTepu30BaTh MPUHIUIbBI AeUCTBUS W3yUeHHbIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB IOCIIe
TIpe/IBapUTE/IbHOTO OOCY)K/IeHHsI C TieflarorOM C OIOpOod Ha WX OnucaHus (B TOM UHCIIE:
TMOAIIWITHUKY, YCTPOMCTBO BOJOIPOBO/Ia, TUApPAB/IWYECKUM TpecCc, MaHOMeTpP, BBLICOTOMED,
TOPIIIHEBOM HAcoOC, apeoMeTp), HCIOJ/b3ys 3HaHUSI O CBOMCTBax (PU3WUECKUX SIBJEHUM U
HeobOxouMble (hH3MUecKre 3aKOHBI U 3aKOHOMEPHOCTH;

TPUBO/IUTH TIPUMEPbI / HaXOAUTh WH(OpPMAIMI0 O TIpUMepax MPaKTUUeCKOro HCII0/Ib30BaHUs
¢bu3nuecKrx 3HAHUM B TIOBCEJHEBHOM »KU3HU AJis1 oOecrieueHursi 6e30MacHOCTU TIpU 00OpallleHrH C
npubopaMyd ¥ TeXHUUECKHMH YCTPOWCTBAMU, COXpPaHeHUsI 3[0pPOBbs M COOMIO/IeHUST HOPM
5KO0JIOTMYeCKOTro MOBe/IeHUs B OKpYy»Katollel cpejie;



- OCYIIeCTB/ISATb C TIOMOIIbIO Tleflarora OTOOP MCTOUHWUKOB HMHGOpMalu B ceTu VIHTepHeT
B COOTBETCTBHHU C 3aZlaHHBIM TMOMCKOBBIM 3allpOCOM, Ha OCHOBe MMEIOIIUXCS 3HaHUM U IyTEM
CpaBHEHUS pa3/IMUHbIX HCTOUYHUKOB BblJle/ISITh MH(OPMALIUIO, KOTOpas SIBJISIeTCsl IPOTHBOPeUHBOM
W/TM MOJKeT OBITb HeJJOCTOBEPHOM;

- WCIOJIb30BaTh TPU  BBITIOJIHEHUW y4eOHBIX 3a/laHHdM  HAyYHO-TIOMYJISPHYIO  JTUTEepaTypy
(bU3MUeCKoro Co/ep)KaHusi, CIpaBOYHble MaTepuasbl, pecypcbl ceTd VIHTepHeT; BJaJeTh
rpuémMaMy KOHCTIEKTHPOBaHUSI TeKCTa, TMpeoOpa3oBaHUsi WH(pOpMallud M3 OJHOW 3HAKOBOM
CUCTEMbI B [IPYTYIO;

- C03/aBaTh 10/ PyKOBO/CTBOM Iejlarora C 00Cy>kKJeHreM IjlaHa PaboThl KpaTKHe MUCbMeHHbIE U
YCTHBIE COOOIIeHMs] Ha OCHOBe 2—3 MCTOUYHHUKOB WHGOPMAaIuK (PU3NUECKOT0 COep)KaHUsl, B TOM
yrcie TyOJUYHO fe/laTh KpaTKWe COOOINeHWS O pe3yibTaTaX TPOEKTOB MM y4eOHBIX
WCCJ/IeJOBAHUM; TPU 3TOM TPAMOTHO HCIIO/Ib30BaTh M3YUeHHbIM TOHATUWHBIA anmnapar Kypca
(h13UKH, CONMPOBOXK/ATh BBICTYTIJIEHUE Mpe3eHTaluel;

- TIpM BBITIOJIHEHWM y4yeOHbIX TIPOEKTOB W WCCAeI0BAaHUN TOJ, PYKOBOJCTBOM IieJarora
pacripeiesisiTb 00513aHHOCTH B TPYIITe B COOTBETCTBUM C TIOCTaBJeHHBIMU 3aJjlauaMH, CIeIUTh 3a
BBITIOJTHEHWEM II/IaHa [eHCTBHUH, alleKBaTHO OI[eHMBAThb COOCTBEHHBIA BK/IaA B [IeATE/bHOCTD
IPYIINbI; BBICTPAaUBaTh KOMMYHHKAaTUBHOE B3aMMO/IeliICTBHe, YUUThIBasi MHEHUE OKPY KaloIluX.

8 K/IACC
[TpegmMeTHBIE pe3ysbTaThl Ha 0a30BOM YpOBHE [IOJDKHBI OTpaXkaTb C(HOPMHUPOBAHHOCThL Y
00y4aroImxcs yMeHHUM:

- OpHEeHTHPOBAThCS B TIOHATUSAX W OMEPUPOBAaTb MMM Ha 0a30BOM YpOBHE: Macca W pa3Mepbl
MOJIEKY/I, TeIJIOBOe [BIDKEHWe aTOMOB M MOJIEKYJ, arperatHbie COCTOSIHUS —BeIIeCTBa,
KpHUCTa/I/TMUecKre U amopdHbIe Tesa, HachII[eHHbIN 1 HeHaChII[eHHbBIN Tap, BIa’KHOCTb BO3/yXa;
TemIiepaTypa, BHYTPeHHSIST SHePTHsl, TEIVIOBOM ABUTATE b, 3/IeMeHTAPHBIM 37IeKTPUUYeCKUi 3apsif,
3JIEKTpPHUUECKoe TI0Jie, TIPOBOAHUKH W TUIJIEKTPHUKHU, MTOCTOSTHHBIN 37IeKTPUUYECKHI TOK, MarHUTHOE
ToJie;

- pa3iuuarh sBJIeHWsS TIOC/ie TIpe/IBapUTeNbHOTO  O0CY)KAeHusi C refaroroM (TeTvioBoe
pacivpeHue/cxkaTe, Teryionepesiada, TeIUIOBOe paBHOBeCHe, CMauudBaHUe, KallUu/UIsIpHbIe



sIBJIeHUs], WCTlapeHue, KOHJeHcal[us, TIlaBjieHue, KpUCTa/nu3aius (oTBepjieBaHUe), KUIeHHe,
Tervioriepefjaua  (TeIVIONMPOBOJHOCTb,  KOHBEKLMS,  W3/lyueHWe);  3/IeKTpu3alusi  TeJl,
B3aMMO/JIENICTBUe  3apsifioB, [JeWCTBUS  3/eKTPUUECKOTO TOKa, KOpPOTKOe  3aMbIKaHUe,
B3aMMO/JIEMICTBe  MarHWTOB, [JeliCTBMe MAarHUTHOTO TIOJiI  HA MPOBOJHUK C  TOKOM,
3/IeKTPOMAarHUTHasi WHAYKLIYS) TI0 OMUCAHHI0 MX XapaKTepHBbIX CBOMCTB W Ha OCHOBE OIILITOB,
JIEMOHCTPUPYIOIINX AaHHOe (pu3nUecKoe sIB/IeHHE;

pacro3HaBaTb C T[IOMOIIbIO TeAarora TIPOsiBJieHWe UW3yueHHbIX (U3UUeCKUX sIBJIeHUMU
B OKpY>KaroIlleM MHpe, B TOM urc/ie (pusrnueckre siBJieHUs] B TIPUPO/ie: TIOBePXHOCTHOe HaTshKeHue
Y KanuUIspHbIe sIBJIeHUSI B TIPUPOJie, KPUCTA/I/IbI B TIpupoie, usayueHre CosiHIla, 3amMep3aHue
BO/IOEMOB, MOpCKHe Opr3bl, 0Opa3oBaHHe POChHI, TyMaHa, WHes, CHera; 37eKTpuueckue siBjieHUsI B
atMocdepe, 371eKTPUUYECTBO YKMBBIX OPraHMW3MOB; MarHUTHOe Ti07ie 3eMJId, Apeid TMOIHCOB, POJib
MarHUATHOTO TIOJIS [I/Isl XKU3HU Ha 3emJie, TI0JIIpHOe CHsIHWe; TIPX 3TOM TepeBOUTD MPaKTHUYeCKYHo
3afjauy B yueOHYI0, BbIJIe/ISITh CyllleCTBeHHbIe CBOMCTBA/TIPU3HAKN (DM3NUECKUX sIB/IEHUM;
OTKCBIBAaTh MOJ, PYKOBO/ICTBOM Iejiarora ¢ 00Cy»kieHreM TijlaHa paboThl M3ydeHHbIe CBOMCTBA Tell
U (usmyeckue siBjieHUs1, UCTIO/b3ys (H3UUecKre BeJIMUMHbI (TeMrepaTypa, BHYTPeHHSIsS SHeprus,
KOJTMYEeCTBO TeIIOThI, Y/leflbHasi TeIJIOEMKOCTb BellleCTBa, V/ieJibHasi TeIyioTa I[/laB/ieHus,
ylenbHas TeIioTa TapooOpa3oBaHusl, yAenbHas TeIyioTa CropaHUsl TOIUIMBA, KO3(dduiiyeHT
TI0JIE3HOTO JIeMCTBHUS TErUIOBOM MalllMHBI, OTHOCUTe/bHAsi BJIa)KHOCTh BO3/lyXa, 3JIeKTPUUECKUN
3apsii, CWia TOKa, 3JIeKTpUUeckoe HampsbkeHue, COMNpPOTUB/IeHHWe TPOBOJHKKA, Y/elbHoe
COTIPOTUB/IEHHE BellleCcTBa, paboTa ¥ MOII[HOCTh 3/IEKTPUUYECKOT0 TOKA); TIPU OTNMCAHUU TTPaBUTLHO
TPAKTOBATh C MOMOLIbIO Mefjarora GU3nyeckuii CMbIC/ UCTIOIb3yeMbIX BeJUUMH, 0003HaueHus1 1
eIMHULbI (U3UUeCKUX BeJMUMH, HAaXOJuUTh (POPMYJ/bl, CBS3bIBAalOIMe MAAHHYI (U3NUYECKYHO
Be/IMUMHY C JPYTUMH BeIMUMHAMH, CTPOWTH TPAPUKU MU3YUeHHBIX 3aBUCUMOCTeN (H3UuecKux
BeJTUUNH;

OTpe/iesIiTh TI0C/ie TIpe/IBapUTEILHOTO OOCY)KeHUsI C TieJjJaroroM CBOMWCTBA Tes, (Qu3ndecKue
SIBJIeHUSI U TIPOLeCChl, WCIIO/b3ysi OCHOBHbIE TIOJIOXKEHUsS] MOJIeKY/ISIPHO-KMHETUUeCKOU Teopuu
CTpPOEHUs1 BellleCTBa, TIPUHIMIT CYTepro3uliuu Tiojieli (Ha KaueCTBEHHOM YDOBHe), 3aKOH
coxpaHeHus 3apsiia, 3akoH Oma [ijisi y4yacTKa Lemnu, 3akoH /locoyasi—/leHya, 3aKOH COXpaHeHust



SHEpruy; TpU 5TOM HaxXOJUTb CJIOBECHYIO (DOPMY/IMPOBKY 3aKOHa W €ro MaTeMaThyeckoe
BLIp@)KEHHe C OTIOpoi Ha LU(POBbie 0Opa3oBaTe/bHbIe peCypChl;

COOTHOCUTB TI0/i KOHTPOJIEM Tlefiarora ¢pr3uueckue TpoLecchl U CBOWCTBA Tes, B TOM UYMC/Ie U B
KOHTEKCTe CUTyal[uli MPaKTUKO-OPHeHTHPOBAHHOTO XapaKTepa, NPy MOMOIIU Me/larora BbISIB/ISATh
TIPUYMHHO-C/Ie/ICTBEHHbIE CBSI3U, CTPOUTH 00BsicCHeHHe 13 1—-2 JIoruyeckux I1aroB € Oropou Ha 1—
2 ¥3y4YeHHBIX CBOMCTBA (PU3NUYECKUX SIBJIEHUH, (PU3MUeCKUX 3aKOHOB UM 3aKOHOMEPHOCTeH;
pelaTb TUIIOBble pacyéTHble 3a/auM B 1-2 [eUCTBUSA C OMOPOM Ha ajJrOpuTM, MpejBapUTeIbHO
pa3o0paHHbIi COBMECTHO C TelaroroM, WCIO/b3ysl 3aKOHbI M (OpMYyJibl, CBsI3bIBAIOLLHE
(v3uUeckre BeJIMUMHBI: Ha OCHOBE aHa/lM3a YC/JIOBUS 3a/laud 3aluChiBaTh KpAaTKOe YCJIOBUE,
BLISIB/ISITH HEJOCTATOK [aHHBIX [JIs1 pelleHus 3a/aud, BbIOWpaTh 3aKOHbI U  (POPMYJIbI,
HeoOXouMble [1jisi e€ pellleHHs], TIPOBOAUTb pacuéTbl U CpaBHUBATh II0/lyueHHOe 3HaueHHe
(b13MUeCcKoi BeJIMUKHBI C U3BECTHBIMU JAHHBIMU;

MMeTh TIpe/iCTaB/ieHre O MPo0ieMax, KOTOpbie MOYKHO PeIThb TIPU TTOMOIIH (GHU3UUeCKUX MEeTO/I0B
ToC/ie TIpe/[BapUTeIbHOTO OOCY)KIeHUsT C Tie[jlarOroM; WCII0/b3ysl OINMCAHKe WCC/eJOBaHus,
BbIJIEJIATH TIPOBepsieMOe TMpeAroJIOKeHWe, OLleHMBaTh MPAaBWIBHOCTb TMOpsiiKa TPOBeJeHUs
WCC/IeIOBaHMUS, J1e/1aTh BbIBO/IbI;

yMeTb HaXOJWTb C WCIO/Jb30BaHUEM LMQPPOBbIX 00pa3oBaTeNbHbIX PpPeCypCOB OMbIThI T0
HabO/ro/leHnto  (U3UUeCKUX sIBIeHWNA Wid (U3UUeCKUX CBOWCTB Tes (KamuuisipHble SIBJIeHUS,
3aBUCMMOCTh [IaBJIeHHSI BO3/yXa OT ero o0béma, TeMIiepaTypbl; CKOPOCTH TIipoljecca
OCTbIBaHHWsI/HarpeBaHusi TPU M3JyUYeHUU OT LBeTa W3/1ydarolleii/TIor/IoIaolleil MOBepXHOCTY;
CKOPOCTb WCITapeHusi BOABI OT TeMIlepaTypbl J>XMAKOCTU U IUIOWaJu eé TI0BepPXHOCTY;
3JIeKTpU3aLUsl Tel U B3aUMOJEUCTBHE 3JIeKTPUUYECKUX 3apsiZiOB; B3aUMOJEWCTBUE IMOCTOSTHHBIX
MarHuTOB, BHU3ya/M3aliisi MarHUTHBIX M0JIeN MOCTOSTHHBIX MarHWTOB; AeUCTBUSI MarHUTHOT'O MOJIS
Ha MPOBOJHUK C TOKOM, CBOWCTBA 3/71€KTPOMAarHvTa, CBOMCTBA 3JIEKTPOJBHUIaTess MOCTOSIHHOIO
TOKa): (JOpMy/IMPOBaTh MpOBepsieMble MPe/TIo/0KeHUsl, COOMpaTh YCTaHOBKY U3 MPeJJ/I0XKeHHOT 0
o0bopy/loBaHUsI C OTMOpPOM Ha CXeMy; OINHWChIBaThb XOJ OMbiTa M ()OPMYJ/IMPOBATh BBIBOABI MO/
PYKOBO/ICTBOM Tejarora;

MMeTb Tpe/CTaB/IeHUs] O U3MEPEHUM TeMIepaTypbl, OTHOCUTETbHOU BIa)KHOCTH BO3/JyXa, CHUJIbI
TOKa, HaTIPSDKeHUs C MCTI0/Ib30BaHHEM aHa/I0rOBBIX TTPUOOPOB U AAaTUMKOB (PM3UUECKUX BeTMUKH;



MpU TIOMOIIM Tieflarora CpaBHUBATh pe3yJ/bTaThbl M3MEpPeHUM C y4éTOM 3a/[aHHOW abCoMrOTHOMN
MOTPeIHOCTY;

MIPOBOZIUTH COBMECTHO C TeflaroroM MCcie[joBaHUe 3aBUCMMOCTU OAHOW (PU3nMUecKod BeJUUUHbI
OT JIPYTOi C MUCI0J/Ib30BaHWEM TPSIMBIX U3MepeHnl (3aBUCUMOCThL COTIPOTUBJIEHUS TIPOBOJHUKA OT
ero JI/TMHbI, TUIOIIAJ1 TIOTIEPeUHOT0 CeueHUs U YeIbHOTO COTPOTHB/IEHHS BellleCTBa ITPOBOAHUKA;
CWIbl TOKa, HWAYIETO 4Yepe3 IIPOBOJHUWK, OT HalpsDKeHWs Ha TPOBOJHUKE; HCCe/l0BaHHUe
T0C/IeZIoBaTe/IbHOT'O U Mapayie/TbHOT0 COeIMHEeHUH TTPOBOAHUKOB): TJIAaHUPOBATh HCC/eJOBaHUe,
coOMpaTh YCTAaHOBKY W BBLITIOJHATH W3MEPEHUs TI0[I PYKOBOJACTBOM Tejarora, Caeays
TIpe/I/IOKeHHOMY T1I/1aHy, (DUKCHpPOBaTh Pe3y/bTaThl MOTYUYeHHON 3aBHCHUMOCTH B BHUZe TabJHUI] U
rpadyKoB, ZieJlaTh BBIBO/BI IO pe3y/IbTaTaM MCC/Ie0BaHMs TT0C/Ie 00CYKIEeHHS C TIeZiarorom;
COOTHOCUTh KOCBeHHbIe M3MepeHusi (pu3nuecKux BenuuuH (yjerbHasi TelyIOEMKOCTb BelleCTBa,
COTIPOTHB/IEHWEe TPOBOJHHUKA, paboTa ¥ MOIITHOCTh 3/IEKTPUUECKOT0 TOKAa): C TIOMOIIIbIO Iejjarora
TJIAHUPOBAaTh H3MepeHus, cobupaTh HSKCIIePUMEHTaSbHYI0 YCTAaHOBKY, CJefys TpeajioKeHHOH
WHCTPYKLWH, ¥ BBIYUC/IATH 3HaUeHWe BeJTMUUHbI;

coOuro/IaTh TIpaBM/Ia TEXHUKW 0e30MacHOCTH Tpy paboTe ¢ 1abopaTOpHBIM 000pY/JOBaHHEM TIOC/Ie
TIpeIBapUTE/ILHOTO 00CYKIEHHUS C TIeZiarorom;

COTIOCTAaBJIATH C TIOMOIIIBIO e/jarora MPUHIUIBI AeMCTBUS W3YUEHHBIX MPHUOOPOB 1 TEXHUUECKHUX
YCTPOUCTB C OMOPOM HAa WX OMMCaHWs (B TOM 4YMC/e: CACTeMa OTOIUIEHUSI JOMOB, TUTPOMETD,
napoBass  TypbuHa,  amIiepMeTp,  BOJABTMETDP,  CUYETUMK  JIEKTPUUYECKOW  SHEPTUH,
3JIEKTPOOCBETUTE/IbHbIE TIPUOOPHI, HarpeBaTebHbIE 37IeKTPONPUOOPHI (TIPUMEpHI), 37IeKTpUUecKre
TpeIOXPaHUTE/H;  JMeKTPOMAarHuT, 3JIeKTPOJBUTATe/Nb  TMOCTOSIHHOTO  TOKA),  HCIIOJIb3Ys
MeToJuUeCcKre MaTepuanabl O CBOWCTBAax (U3MUeCKUX sIBIeHHWN W HeoOXoAumble (GU3NUeCcKue
3aKOHOMEpPHOCTH;

pacrio3HaBaTh II0C/e TpeJBapUTeNbHOIO0 OOCYKIEeHUs C TIeflaroroM TIPOCThble TeXHUUeCKHe
yCTPOMCTBA U U3MepUTe/ibHbIe MPUOOPHI 0 CXeMaM U CXeMaTUUHBIM PUCYHKaM (KUIKOCTHBIN
TePMOMETp, TeEPMOC, TICUXPOMETP, TUTPOMeTp, ABUraTe/lb BHyTPEHHETO CropaHusi, 3J1eKTPOCKOII,
peocTaT); COCTaBJISITb CXeMbl 3JIEKTPUUECKUX Iierleid ¢ Toc/eoBaTe/IbHBIM U TapasiielbHbIM
coeZlMHEHWEM 37IeMEeHTOB, COOTHOCS YC/IOBHbIe 0003HauUeHUs 3/IeMeHTOB 3/IeKTPUUECKHUX LieTiei;



- TPUBOAUTH TPUMEPbI/HAXO[AUTh HWH(OpPMaLMI0 O TpuUMepax MNpPaKTUYeCKOro HWCI0Ib30BaHUs
¢u3nyecKUx 3HaHUHN B MOBCeJHEBHOMN »KU3HU 7151 0becrieueHusi 6e301acHOCTH MpU oOpalljeHuH C
npubopaMu M TeXHWYECKUMU YCTPOMCTBAMH, COXPaHeHHsl 3[0DOBbsi U COOJIOZieHHsT HOPM
5K0JIOTUYECKOT0 MOBeJieHUs B OKpY Karollel cpe/ie;

- OCYLIeCTB/ISATb C TIOMOLIbIO TeJarora MOWCK WHGOpMaLuu (PU3NUECKOro COJep)KaHUsl B CETH
VIHTepHeT, Ha OCHOBe WMEIOLIMXCS 3HAaHWW U TMYTEM CPAaBHEHUS [JOMOJHUTENbHBIX WCTOYHUKOB
BbI/Ie/ISITh UH(OPMALIUI0, KOTOPast sIB/ISIeTCSl IPOTUBOPEUUBOM UK MOXKeT ObITh HeI0CTOBEPHOM;

- WCII0/Ib30BaTh TPU BBITIOJIHEHWH yueOHbIX 3aZlaHUi 0TOOPaHHYIO e[ aroroM HayuyHO-TOMY/ISIPHYIO
MUTepaTypy (U3MUYECKOro COJlep)KaHusl, CIpaBOUYHble MaTepuabl, pecypcbl ceTu VIHTepHerT;
BAa/leTh TMpUEMAMU KOHCIIeKTHPOBaHUSI TeKCTa, IpeoOpa3oBaHusi WHPOpPMALMKM U3 OJHOU
3HAKOBOM CUCTEMBI B IPYT'YIO C OMIOPOM Ha a/ifOPUTM U yTOUYHSIFOLIME BOIIPOCHI [1e/jarora;

- Co37aBaTh MO, PyKOBOZACTBOM IeJjarora ¢ o0Ccy/eHrueM IjlaHa paboThl MUCbMeHHbIe U KpaTKue
yCTHBIe cooOIeHus, 00001mass WHPOPMALMI0O W3 HECKOJBKUX HWCTOYHUKOB (DHU3UUYECKOTrO
cofep)kaHusi, B TOM uuc/ie TMyOJWYHO TIPeJCTaB/STh  pe3y/bTaTbl TMPOEKTHOW WU
WCC/IeI0BATE/IbCKOW [1eATe/TbHOCTH; TIPU 3TOM FPAMOTHO WCII0/Ib30BaTh M3YUEHHBINM MOHATUUHBINA
anmnapart Kypca (p131KH, CONPOBOXKJaTh BbICTYIJIEHHE [pe3eHTaLuel;

- TIpM BBINOJIHEHUM Y4eOHbIX TIPOEKTOB U HCC/Ie[0BaHUM (QU3MUECKUX TPOLEeCCOB TIOJ
PYKOBO/ICTBOM Tlefilarora pacripefiesisiTb 00s13aHHOCTH B IPyTINe B COOTBETCTBUM C TIOCTaBI€HHBIMU
3a/jlayaM¥, CJIeJUTb 3a BBIIIOJHEHVWEM IUIaHa [eWCTBUM M KOPPEeKTUPOBaTb €ro, ajeKBaTHO
OLleHMBAaTb COOCTBEHHBIM BK/aJ B [eATeNbHOCTb TPYIIIbI; BbICTPAaUBATh KOMMYHHKATUBHOE
B3aUMO/IelICTBHE, MPOSIB/ISS TOTOBHOCTh pa3pellarb KOH(IUKTHIL.

9 K/IACC

[TpenMeTHbIe pe3y/ibTaThl Ha 0a30BOM YPOBHe [OJDKHBI OTpakaTb C(OPMHUPOBAHHOCTH Y
00yuJaroInXCsl yMeHHU:

- OpUEHTUPOBAThCA B TOHATHSIX U OMEPUPOBAaTh MMHU Ha 0Aa30BOM YPOBHe: CHCTEMa OTCUETa,
MaTepuajibHasi TOYKa, TPAeKTOpPHsi, OTHOCHUTETBHOCTb MEXaHWUYEeCKOTO JABWKeHUs, JedopMarivs
(yrpyrasi, TUIacTUYecKas), TpPEHHWe, UeHmpocmpemumesnbHoe YCKOpeHue, HEBeCOMOCTb U
Tieperpy3ku; LeHTp TsDKeCTH; abCO/FOTHO TBED/Oe Teo, LIEHTP TSDKeCTH TBEPJOrO Tera,



paBHOBecHe; MeXxaHWUeCKWe  KosiebaHWsI ¥ BOJIHBI, 3BYK, HWH(QPa3ByK WU yJbTpPa3BYK;
3/IeKTPOMAarHUTHbIe BOJIHBI, IlIKajia 3/71eKTPOMAarHUTHBIX BOJIH, CBeT, OJIU30PYKOCTh U
JaNMbHO30PKOCTb, CneKmpbl UCNYCKAHUSi U nozioujeHusi; anb(da-, 6eTa- ¥ ramma-u3nydyeHuUs,
W30TOIIbI, si/lepHasi JHEPreTHKa;

COOTHOCHUTh SIBJIEHUS TIOC/e TpeABapuTenbHOr0 O0CYXKAeHHs C TefaroroMm (paBHOMepHOe U
HepaBHOMEDHOe TNPSIMOJIMHEMHOe [IBU)KeHHe, PaBHOYCKODEHHOe IIPSIMOJIMHEWHOe [BU)KeHUe,
cBoOOJHOe Ta/ileHre TeJl, pPaBHOMEpDHOe [BIKEHHe TI0 OKDY)XHOCTU, B3aWMO/IENCTBUE Tell,
peaKkTHBHOe JBIDKeHUe, KojebOaTesmbHOe /BWKeHUe (3aTyxarolie U BhIHYXX/eHHble KojebaHus),
PEe30HaHC, BOJHOBOE [BIW)KEHWE, OTPaKeHWe 3ByKa, [MpPSIMOJIMHEMHOe pachpoCTpaHeHue,
OTpa’keHHe U TpejioM/IeHhe CBeTa, MOJHOe BHYTPeHHee OTpakeHue CBeTa, pas3jioykeHue 0esioro
CBeTa B CIEKTP U CJOXEHWe CIeKTPa/JbHbIX LIBETOB, [WCIEepCUsi CBeTa, eCcTeCTBeHHas
PaZiIMOaKTUBHOCTh, BO3HUKHOBEHME JIMHEWYATOr0 CIeKTpa W3IyuyeHusi) 10 OINHCAaHUI0 UX
XapaKTePHbIX CBOWCTB U Ha OCHOBE OMbITOB, I6MOHCTPUPYIOLLMX AaHHOe (hU3MUecKoe SIBJIEHUE;
pacrio3HaBaTb C T[IOMOILIbIO TeAarora TIPOsiBJieHWe HW3Y4YeHHbIX (U3UUeCKUX sIBJIeHUU
B OKpy)KatoiieM mupe (B TOM uucie (u3MuecKde sIB/IeHUSI B MPUPOJe: TPUIMBbI U OT/IMBBHI,
JBrKeHre ryiaHeT COJTHeYHOW CUCTeMbl, peaKTUBHOE [IBU)KEHHE >KUBBIX OpPraHyW3MOB, BOCIIPUSATHE
3BYKOB KUBOTHBIMH, 3eMJIeTPSICEHHE, CeiCMAYeCKHe BOJIHBI, [yHaMH, 3X0, LiBeTa TeJl, ONTUYeCKHUe
sIBJIEHUsI B PUpO/ie, O1o/iornyeckoe efiCTBUe BUJUMOTrO, YIbTPahHOIeTOBOrO U PEHTTeHOBCKOTO
W3/lyYeHUM; eCTeCTBeHHbIM paJJUOaKTUBHBIN (JOH, KOCMUYECKHE JIyYH, PAJIUOaKTUBHOE U3/TyueHHe
MPUPOJHBIX MUHEPAJIOB; IeliCTBUE PaJU0aKTHBHBIX U3/TyUeHHUH Ha OpPraHM3M 4YeioBeKa), TPy 3TOM
MoJi PYKOBOZCTBOM Tiefilarora TepeBOJUTh TMPAaKTUUeCKyH 3ajauy B yueOHYIO, BbIIE/SATh
CylLL[eCTBEHHbIE CBOMCTBA/TIPU3HAKU (PM3UUECKUX SIBJIEHUN;

OTMCBIBaTh MOJ, PyKOBO/ICTBOM Tejjarora ¢ 00Cy»kieHreM TijlaHa paboThl 3ydeHHbIe CBOMCTBA Tel
U (u3nuecKre sIB/IeHUS, UCTOJb3ysl (PU3UUeCKHe BeJWYUHbI (CpefHsisi U MIHOBEHHasi CKOPOCThb
Tesla IPY HepaBHOMEPHOM [IBWKeHWH, YCKOPeHHe, repeMelljeHre, yTh, YIJI0Basg CKOPOCTh, CHJIa
TPEHUsi, CH/a yMpPYroCTH, CHJA TSHKeCTH, YCKOpeHWe CBOOOJHOrO TafieHusi, BeC Tesia, UMITYJIbC
TeJla, WUMIY/AbC CWIbI, MeXaHWueckas paboTa W MOIIHOCTb, TIOTeHLMasbHas SHEPrusi Tena,
MOJHATOrO HaJZ, TOBEPXHOCTBIO 3eMJ/TH, TTOTEHLMaIbHAs SHEPrysl CKATOW MPY>KUHbI, KWHETHYeCKast
JHeprusi, TOJHasi MexaHWuecKas SHeprus, Mepuoji M 4YacToTa KosebaHul, /JjiMHa BOJIHBI,



IPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBeTa, IOKa3aTeb TPeJIOMJIEHUs Cpe[bl); TMpHU
OTMCaHWU C TIOMOIIbIO YUUTessi MpaBUIbHO TPAKTOBaTh (PU3WUYECKUI CMBIC/T MCMO/b3yeMbIX
Be/IMUMH, 0003HaueHUs U eIMHULbI (PU3UUeCKHUX BeJTMUMH, C OTIOPON Ha MeTOANUeCKUX MaTepuasl
HaxoZuTh (OpMYyJIbl, CBSI3bIBAIOIMe AAHHYIO (PU3NUECKYI0 BeMUMHY C APYTHMHU BeJTMUMHAMU,
CTPOUTH rpaUKU U3yUueHHBIX 3aBUCUMOCTeN (hH3NUeCKUX BeTUUKH;

XapaKTepu30BaTh T10C/Ie TIPe/[BAPUTE/ILHOTO 00CYKIeHUs C TIeZlaroroM CBOMCTBA TeJl, (hr3uuecKre
sIBJIeHUSI U TIPOLIeCChI, WCIIO/b3ysl 3aKOH COXPaHEeHWsl 3HepruM, 3aKOH BCEMHUPHOI'O TSATOTEHUs,
TIPUHITUIT CYTIepPIIO3ULIUU CWJI, TIPUHLIUIT OTHOCUTe/NbHOCTH ['anmunesi, 3akoHbl HbIOTOHa, 3aKOH
COXpaHeHWs WMITy/bCa, 3aKOHbI OTpakeHUsI W TIpe/ioMJIeHUsI CBeTa, 3aKOHbl COXPaHeHWs
3apsiJOBOTO0 M MaCCOBOTO YHMCeJ TpU sIePHBIX peaklUsX; MPA 3TOM HaXO/JUTh CJIOBECHYIO
(opMy/IMpOBKY 3akOHa U €ero MaTeMaThueckoe BbIpaKeHWMe C OIopod Ha I1U(poBbie
obpa3oBare/ibHble PeCypChl;

COOTHOCHUTH TI0/l KOHTPOJIeM Tiefiarora (hr3nueckye TpoLiecChl U CBOWCTBA TeJl, B TOM UWC/e U B
KOHTEKCTe CUTyal[uii MPaKTUKO-OPUEeHTHPOBAHHOT0 XapaKTepa: BbISB/IATH MPU MOMOIIM Mejarora
TIPUUMHHO-C/Ie/ICTBeHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 2—3 JIOTMUeCKHX II1aroB ¢ OTIOPOi Ha 2
—3 W3yueHHBIX CBONCTBA (DU3NUECKUX SIBJIeHUH, (HM3UUeCKUX 3aKOHOB WM 3aKOHOMEpPHOCTel;
pelliaTh TUIIOBbIe pacuéTHbIe 3a/jlauu B 1—2 JEMCTBUSI C OTMOPOI Ha ajJrOpUTM, MpeaBapuTelbHO
pa300paHHbIi COBMECTHO C, WCIO/b3ysl 3aKOHbI W (OpMyJbl, CBsI3bIBaOIMe (PU3NUECKHe
Be/IMUMHBI: Ha OCHOBE aHajau3a YCAOBUS 3a/auMd 3alyChiBaTh KpaTKOe YCJIOBHE, BbISBJISAThH
HeZIoCTarole WM W30bITOUHbIe JaHHbIe, BHIOMPATh 3aKOHbI U (POPMYJ/IbI, HEOOXOAWMBIE IS
pellieHus], IPOBOJUTh PAaCUéThl U OL[eHUBATh C TIOMOIIbIO YUUTe/sT peajlMCTUYHOCTh MTOTyYeHHOT O
3HaueHUs PU3NUeCKO Be/TMUKHbI;

UMeTh TIpe/icTaB/ieHre O TipoOsieMax, KOTOpPble MOJKHO PpEIUTh TIPU TIOMOIM (HHU3NUeCKUX
METOZIOB; WCIIONb3ysl OIUCAaHWe WCC/Ie[OBaHus, TIOC/Te TIpelBapUTeNIbHOTO OOCYXKAeHUsi C
reJlaroroM BBIZIEJIATh TpOBepsieMoe  TIpe/TIoIo’KeHre, OlleHHWBAaTh TPABU/IBHOCTb TOpPsIKa
TIpOBe/IeHUs] WCC/IeZloBaHus, [leflaTh BbIBOJbI, WHTEPIPeTHPOBAaTh pe3y/abTaThl HaOMIOAeHUM U
OTTBITOB,;

yMeTb HaXOJWTb C WCIO/Jb30BaHUEM LMQPPOBbIX 00pa3oBaTeNbHbIX pPeCypCOB OMbIThI TI0
HabO/ro/leHnto0 (pU3NUeCKUX sIBJIeHUM Wi (U3NUeCKUX CBOWMCTB Tesl (M3yueHHe BTOPOTO 3aKOHa



HblOoTOHa, 3aKOHA COXpaHEHUsI SHEPryH; 3aBUCHMOCTh IIepUoZia KOJIeDAaHWH MPY>KUHHOTO
MasiTHUKa OT MacChl TPy3a M >KECTKOCTU TIPY)KWHBI M HE3aBUCHMOCTb OT aMIUIUTY/bl MasbIxX
KonebaHul; TpsMO/IMHeHOe pacrpoCTpaHeHHe CBeTa, pa3/ioXkeHWe Oesioro cBeTa B CIIEKTP;
v3ydyeHWe CBOWMCTB H300pakeHWs] B TIJIOCKOM 3epKajie M CBOMCTB H300pakeHUsl TpeAMeTa B
cobuparoijeli MH3e; HaOMOfeHWe CIVIOIIHBIX W JMHEeMUYaThIX CIEKTPOB  U3TyUYeHHs):
CaMOCTOSITeJTbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOrOo Habopa 000pyoBaHHS C OMOPOM Ha
CXeMy; OTMChIBAaTh XOJ OIbITa W €ro pe3y/abTaThl, (HOPMYIMPOBATh BLIBOABI 0/l PYKOBOACTBOM
Te/iarora;

MIPOBOAIUTL TP HEOOXOAWMOCTU CEPUI0 TPSIMBIX HW3MEPeHW, orpefiesisii CpefHee 3HaueHHe
r3MepsieMol BeMMUMHBI ((hoKycHOoe paccmosiHue cobupatowjeli AuH3bl); 0OOCHOBLIBAaTH BBHIOOD
criocoba u3MepeHus/U3MepUTe/IbHOTO TIprubopa;

MPOBOAUTL COBMECTHO C TIeflaroroM HCC/e/joBaHUe 3aBUCUMOCTed (U3UUYeCKUX BeMUrH
C UCII0/Ib30BaHUEM TPSIMBIX W3MepeHul (3aBUCHMOCTh MYTH OT BPeMeHU MpH PaBHOYCKOPEHHOM
IBIDKeHNM 6e3 HauabHOW CKOPOCTH; MepHro/ia KojaebaH!ii MaTeMaTHYeCKOro MasiTHAKA OT JI/TUHbI
HUTH; 3aBUCHMOCTU yTJla OTPa)KeHHs CBeTa OT yrJia TaJleHusT W yIja TpeJioM/IeHds OT yrIJia
najieHusi): Tocje oOCyX[eHWs TIOf, PYKOBOJCTBOM Tlefjlarora TIaHUPOBAaThb UCC/Ie/loBaHMUe,
cobuparh yCTaHOBKY, (PMKCHPOBATh pe3y/IbTaThl TIOJyUeHHOW 3aBUCHMOCTU (DHU3NUECKUX BeTMUWH
B BU/ie TabuIl 1 TpadyKOoB, Zie/laTh BBIBO/BI TT0 pe3y/ibTaTaM UCC/IeZI0BAHMS;

COOTHOCUTH KOCBEHHbBIE W3MepeHUs] (H3NUECKHUX BeJIMUMH (CpeHsss CKOPOCTb U YCKOpPEeHHe Tejia
TP PaBHOYCKOPEHHOM /IBW)KEHWH, yCKOopeHue CBOOOAHOro mMajieHusi, KECTKOCTb MPY’>KUHBI,
K03 dUI[MeHT TpeHUsl CKOJIb)KeHUsl, MexaHWdeckas paboTa W MOIIHOCTb, YacTOTa W TIepHO[
KonebaHUi MaTeMaTHUUeCKOTO U TIPY>KUHHOTO MasTHUKOB, ONITHUeCKasi CHjla CoOMparoliei JTMH3bI,
PafIMOaKTUBHBIM  (OH): C TIOMOIIbIO Tiefjarora IJIAHUPOBAaTh  HW3MepeHus; CoOupaThb
9KCTIePUMEHTATbHYIO0 YCTAaHOBKY U BBITIOJIHATH W3MepeHUs], Cyiefys MpeyIoKeHHON WHCTPYKIUH;
BBIUMC/ISITh 3HAUeHUe BeJTMUMHBI M aHAM3MPOBATh TO/IyYeHHbIe pe3y/IbTaThl C YUETOM 3aZlaHHOMN
TIOTPEITHOCTA W3MepeHHH;

co0/Tr0iaTh MpaBU/ia TeEXHUKU 0e30MacHOCTH MpH paboTe ¢ labopaTopHbIM 060pyI0BaHUEM TTOCIe
TIpe/IBapUTe/ILHOTO 00CY KeHUs C Tiefiarorom;



COTMOCTAB/SATh C TOMOIIbIO Tie/larora OCHOBHbIEe MPU3HAKW H3yUeHHBIX (PU3NUECKUX MOZesei:
MaTepHrasbHasi TOUKa, abCOIOTHO TBEP/Oe Teslo, TOUeUHbIM UCTOUHHK CBeTa, Jy4d, TOHKAs JIMH3a,
rJlaHeTapHasi MOZieJib aTOMa, HYK/JIOHHasi MOZieJib aTOMHOTO si/jpa C OIMOPOWM Ha MeTOoAuYecKue
MaTepuaJibl;

XapaKTepU30BaTh TIOC/e TIpeBapUTeNHHOT0 OOCYXKAEeHHs C T1efaroroM IIPUHIIUIIBI /1eHCTBUs
W3yUYeHHBbIX MMPHOOPOB M TEXHUUECKUX YCTPOWMCTB C OIOPOM Ha WX OMHMCAHWS (B TOM UHCIIE:
CIIUJOMETP, JAaTUMKU TOJI0’KeHUSs, PaCCTOSTHHAS U YCKOPEeHMs, pakeTa, 3XOJ0T, OYKH, MEepPUCKOII,
(oToanmapar, ONTUYECKHWEe CBETOBO/bI, CIIEKTPOCKOI, J03UMeTp, Kamepa BuibcoHa), UCMOIb3ys
1 poBbie 06pa3oBaTebHbIe PeCypPChI;

WCII0/Ib30BaTh M0/, PYKOBOJCTBOM TMefarora CXeMbl W CXeMaTU4YHble DPUCYHKH W3Y4YEHHBIX
TeXHUUYECKUX YCTPOMCTB, HW3MEPHUTe/NbHBIX TIPUOOPOB U TEXHOJIOTUUECKHX TIPOLIeCCOB TIPH
pellleHuH yueOHO-TIPaKTUUeCKUX 3a/lay; OINTHUYeCKHe CXeMbl [Jis TIOCTPOeHWs W300pa’keHuid B
TIJIOCKOM 3epKajie U cobuparoliieit TuH3e;

MPUBO/JIUTb TIPUMEPBI/HAaX0AUTh UH(GOPMALMI0 O MpuMepax MPaKTUYeCKOro HCI0/Ib30BaHuUs
(hr3uUecKrX 3HaHWM B MOBCEeIHEBHOW YKU3HU 151 0OecriedeHUs: 6e301acHOCTH Mpy 0OpaliieHuH C
npubopaMd ¥ TeXHWUYECKUMM YCTPOMCTBAMM, COXPaHeHUs 3/0pOBbsi U COOJIIOZeHUsT HOPM
5KO0JIOTMYeCKOro MOBe/IeHUs B OKpY»Katollel cpejie;

OCYILIEeCTB/ISTh IO, PYKOBOJCTBOM Mejarora MOWCK HMH(OpMaLyyd (pU3UUeCKOro Cofep)KaHusl B
ceTy VIHTepHeT, CaMOCTOSITe/IbHO (hOpPMYIUPYsl IOUCKOBBINA 3arpoC, HaXOIUTh MYTU OMpe/eeHust
JIOCTOBEPHOCTH TMOJIyueHHON MH(GOpPMAallMM Ha OCHOBE WMEIOI[UXCSl 3HAHWW U JIOTIOTHUTE/IbHbIX
HMCTOYHUKOB;

WICTI0/Tb30BaTh TIPH BBITTOJIHEHNHY YUeOHBIX 3aZlaHW 0TOOPAHHYIO T1e/jaroroM HayuHO-TTONY/ISIPHYIO
nuTepaTtypy (U3UUeCcKOoro CcofiepkaHusi, CIpaBOYHble MaTepuasbl, pecypchl ceTu VIHTepHeT;
B/afleTb TpUEMAMM KOHCIIEKTUPOBaHUSI TeKCTa, TMpeobpa3oBaHusi WHGOpMald W3 OJHOU
3HaKOBOW CHUCTeMbl B JPYTyI0 C OMOPOM Ha airOpuTM M YTOUHSIOIIWE BOIMPOCHI TeJarora;
Co3/1aBaTh IO/, PYKOBOZACTBOM Iefiarora ¢ obcy»xaeHreM IjlaHa pabOThI MHMCbMeHHbIe W yCTHBIE
CooOII[eHNsT Ha OCHOBe WH(OpPMAIUM W3 HECKOJbKMX HCTOYHWKOB (DHM3UUECKOTO COJeprKaHus,
nmyOMYHO TIpe/ICTaB/IsATh pe3y/bTaThl MPOEKTHON WIHW WCC/e0BaTebCKOU AesTebHOCTH; TIPU



5TOM IPAaMOTHO MCI0JIb30BaTh U3yUeHHbIM MOHATUMHBINA arrapaT u3ydyaemoro paszena (GU3nKud 1
COMNPOBOXK/ATh BHICTYTIJIEHHE TIpe3eHTalleld ¢ y4éTOM 0CO6eHHOCTel ayAUTOPUM CBEPCTHHKOB.

- TEMATHMYECKOE IVIAHVNPOBAHUE

- Temarnyeckoe TUIAHUPOBAaHWE W KOJMUECTBO YaCOB, OTBOAMMBIX Ha OCBOEHHE KaXKIOW TeMbl
yuebHOro mnpeameTa «®Pu3nka» PenepasbHON aJanTHPOBAHHOM OCHOBHOM 00pa3oBaTebHOM
MporpaMMbl  OCHOBHOTO 0011[ero oOpa3oBaHusi 00yUaromuxcsi C 3aflepXKKOH TICMXHAUYeCKOTro
pa3BUTHs, B LIeJIOM COBMAJAlOT C COOTBETCTBYHOIIUM pasdesnom @enepanbHoi paboueit
nporpamMMbl yueOHoro mpeaMera «®Pu3nka» 00pa3oBaTe/IbHONM MPOrpaMMbl OCHOBHOTO OOIIero
obpazoBanus. IIpu 3Tom OpraHu3aiiis BrpaBe caMa BHOCHTb W3MeHEHUs B cCoOfep)KaHuhe |
pacripefiesieHre yueOHOTO MaTepuasa To rojamM o0yueHusi, B 1OC/IeA0BaTe/TbHOCTh U3YUeHHUs TeM U
KOJTMUYECTBO YaCOB Ha OCBOEHME KaXKZIOH TeMbl, Ompe/ie/ieHre OpraHru3alioHHBIX (hopM 00yueHuUs
u T.. OOOCHOBAHHOCTH JIaHHBIX WM3MEHEHWH OrlpeesiseTcsl BbIOpaHHBIM 0Opa3oBaTe/LHOU
opranuzaieid YMK, uWHAUBUIYaNbHBIMM TICUXO(MU3UUECKUMU OCOOEHHOCTIMM KOHKPETHBIX
obyuatoruxcst ¢ 3I1P, cTeneHbI0 YCBOEHHOCTH UMM YUeOHBIX Te€M, PEKOMEHALUSIMU T10 0TOOpYy U
ajlanTanuy yueGHOro Matepuasa 1o (usvke, peicTaBIeHHbIMU B [T0sSICHUTETbHOM 3arucKe.

7 KJIACC (68 u)

TemaTnueckuit OcHOBHEIe BUABI ieSITe/IbHOCTH yYal[uxcs
OcHoBHoOe cojiep)KaHue . .
0/10K, TEMa (1a ypoBHe y4eOHBIX AeHCTBHIA)

Pa3pesn 1. ®u3nka M eé poJib B I03HAaHUM OKpY)Kamowiero mupa (6 u)

dusuka — dusuka — Hayka O 1pupofe. SIBneHus | BrisiBieHuMe OCHOBHBIX pa3/IMUMil NpY TIOMOLIY Iefiarora MexzAy (U3MUYecKH

Hayka o npupoge | npupogbl  (MC®).  ®usuueckue  sBJeHMs: | npeBpamjeHusMd (MC — xumus).

(2a) MexaHMJYecKre,  TeIUIOBble,  3eKTpHuecKue, | PacriosHaBaHWe W KiaccHU(UKaLus rocsie oOCY)KIeHWs C TefaroroM MpH I
MarHUTHbIE, CBETOBbIE, 3BYKOBBIE. BOMPOCOB  (DM3WUECKUX SIBJIEHHM: MeXaHW4YeCKHUX, TeIUIOBbIX, 3/eKTpUY

3 MC — 3/1eMeHTbI COoZiep>KaHus, BK/IIOUAKOIIe MeXXIripeAMeTHbIe CBA3U, KOTOPbIe HO,[IPO6HE€ PaCKpBITHI B TEMaTUYe€CKOM IJIaHWUPOBAHWH.



Y CBETOBBIX.
Habmrogenue v onvcanve GU3NUeCKUX sIBJIEHUH Ha 6a30BOM ypOBHe.

dusnueckue
Be/IMYMHBI (2 )

dusnueckue BeJIMUMHBI. W3mepenue
¢busrueckux BesmuuH. Qusuueckue npubopbl®
Toepewrocms  u3mepenuil. MexxayHapoaHas
cucTeMa eJUHULI.

Jemoncmpayuu’

1. MexaHu4ecKHe, TeIUIOBbIe, 3JIEKTPUUECKHE,
MarHUTHbIe, CBeTOBBIE SIB/IEHNSI.

2. dusuueckyie IPUOOPHI U MPOLIeAypa MPSIMbIX
W3MepeHHil  aHaJorOBBIM U LUGPOBBIM
pubopoM.

JlabopamopHbie paGombit u ONbiMbl.

1. Onpenenenue LIeHbI JleJieHds

H3MepUTEeTbHOrO nipubopa (ucnone3ys

TeXHOJIOTUYEeCKYI0 KapTy 3KCIepUMeHTa).

2. V3mepeHre pacCTOSIHUM.

3. N3mepenne  06béMa

TBEPZOrOo Tea.

4. Onpedenexue pazmepos Maablx mes.

5. W3mepeHue TeMmrieparypsl IIpU IIOMOLIU

JKAZAKOCTHOTO ~ TepMOoMeTpa U JaTuuka

TeMnepaTypsbl.

6. IIposedeHue uccnedo8aHus no npoeepke

2unomesbl:  O0aAbHOCMb  NoAéma  wapuka,

NYWeHHo20 20pU30HMAALHO, Mmem bo/blie, YeM

6osblue 8bicOMa nyckKa.

JKHUIKOCTU u

OripesesieHye TIpy MOMOLLIY [1eJjarora LeHbl Je/IeHusI IKa/Ibl K3MEePUTETBHOTO 11
W3mepenve mo obpasiy moj PyKOBOJCTBOM I€arora JIMHEWHbIX Pa3MepoB
BpeMeHH C YUETOM IO PeLTHOCTeH.

N3mepeHye 1o 06pasLyy Mo/, pyKOBO/JCTBOM ITefiarora 00bEéMa KUAKOCTH U TBED
W3mepenue 1o obpasily IMoj PYKOBOACTBOM MeJarora TEeMIepaTyphl MpU IO
TepMOMETPa U [JaTUMKa TeMIIePaTyphl.

BhIMoO/IHEHVE HEC/TIOKHBIX TBOPUECKMX 3aJ@HUH C OMOpPOM HA ajropuT
pa3o0paHHBIi C TeJaroroM Mo TOWCKY CIOCODOB UW3MEpeHUsl HEeKOT
XapaKTepUCTHK, HAMPUMEp, Pa3MepOB Ma/bix 00bEKTOB (BOJIOC, TIPOBOJIOKA), ,
OO0JIBLIMX PACCTOSIHUIM, MaJbIX IIPOMEXKYTKOB BpeMeHH. OBCy K/ieHre Tipejijiarae

6 KprI/IBOM 0003HaueH yqe6HLIﬁ MaTepuall, KOTOprﬁ H3yuaeTcs, HO He BBIHOCUTCA Ha MPOMEXXYTOUYHYIO Y UTOT'OBYHO aTTECTALlHIO.

7

Bce [emoHcTpaimu u JlabopatopHble paboThl, MpeJCTaBlI€HHbIE B COJEP)KaHWH, [OMyCKaeTcs (MOXKHO) MPOBOAWTb, WCIO/B3Yys MH(OPMALMOHHbIE U
3JIEKTPOHHbIE TeXHOJI0TMH (LM(pOBbIe 00pa30BaTe/bHbIE PECYPCHI).



EcrecTrBenHo-
HayYHBIH MeTo/[
No3HaHuA (2 u)

Kak ¢wusuka u [pyrue ecTecTBeHHbIE
HayKd wu3y4aloT npupony. EcmecmeeHHo-
HayuHblli MemoOd  no3HaHus:  HabmodeHue,
NOCMAaHOBKA HAY4HO20 B80Npocd, 6blOBUdICEHUe
2unomes, 3KCnepuMeHmM NoO npoeepke 2unomes,
obwsicHeHue Habadaemozo sieneHus. OnucaHue
usuueckux s6aeHuUll ¢ NOMOWbIO Mooenel.

ITpeamet 1 MeTO/bI HUBUKH.

Hdemoncmpayuu
1. OmnpepieneHue NOrpelHOCTH
JKCIIePUMeHTa.

BriBI>KeHHe THUIIOTe3 [T0C/Ie MTPe/IBapUTe/IbHOT0 00CY>KAEHHS C 1eiarorom, oob
sIBJIEHUs], HallprMep:

— TI0YeMY OCTaHaBJIMBAETCS ABKDKYIL[eecs 110 TOPHU30HTAILHOU TIOBEPXHOCTH Te
— TI0YeMY B )KapKYI0 TI0T0/ly B CBETJION OZieX e TTPOX/IaZHel, ueM B TEMHOM.
BrI60p CrIocO60B IPOBEPKH THUITOTE3 W3 TIPeI0KEHHBIX MelaroroM.
HabsmoseHne mnpejio)kKeHHBIX I1€/jaroroM HCC/Ie/IOBaHUM I10 TpOBepKe Kak
HalpuMep: [ajabHOCTh I10/16Ta ILIApUKa, MYLeHHOro0 TOpPHU30HTanbHO, TeM 060
BBICOTA ITyCKa.

ITocTpoeHre COBMECTHO C TeJaroroM IIPOCTeMIMX Mogenedt (Gu3ndecKu
PUCYHKOB WJIU CXeM), HallpUMep MajieHre TipeJMeTa; MpsMOIUHeHHOe pacipocT

Paspen 2. IlepBoHa

Ya/IbHbI€ CBe/JeHHsl 0 CTPOEHHUH BellleCTBa (5 ‘—I)

CtpoeHue
BemiectBa (1 u)

CTpoeHUWe BeILeCTBA: aTOMbl U MOJIEKYJIbI, UX
pasmepbl. Onbimbl, 0oKasblearouwjue OUCKpemHoe
cmpoeHue geujecmed.

JlaGopamopHbie pa6ombl u onbimbt’,

1. OrneHka fyuameTpa aToMa MeTOZIOM DPsiZioB (C

WCTIO/Ib30BaHuEM (hoTorpadwii).

HabsrozieHre 1 MHTEpIIpeTaLysi COBMECTHO C I1€/JaroroM OITBITOB, CBU/ETEJBCT
MOJIEKY/IIPHOM CTPOEHHHM BeIL|eCTBa: OMbIThI C pACTBOPEHHEM Pa3/IMYHBIX Belljec
OueHKa MpY TIOMOIM TeXHOJOTMUYeCKOW KapThl Pa3MepOB aTOMOB M MOJIEKYJT
¢oTorpacduii, oTyyeHHbIX HA aTOMHOM CUIOBOM MUKpPOcKorie (ACM).

Ornpefienienye Nocjle TIpeJjBapyUTeIbHOIO 00CY KjeHHs C IIe[laroroM pasMepoB Ma

8 3/1ech 1 aree MPUBOJUTCS pacIIMpeHHEIH MepeueHnb Tab0PaTOPHBIX PaboT ¥ ONBITOB, U3 KOTOPOTO YUHUTe/b fle/laeT BRIOOp MO CBOEMY YCMOTPEHHIO U C YUETOM
CIIMCKA 3KCIIePUMEHTA/IbHBIX 3a/JaHUMH, Npe/ijlaraeMbIx B pamMkax OI'D 1o ¢usvike.



JBHOKeHue

M B3aMMO/IeHCTB
He YacTHL}
BellecTBa (2 u)

Iewxenue yactul] BeijectBa. CBsi3b CKOPOCTH
[IBIDKEHUST YaCTHUL] C TeMIepaTypoil. BpoyHoBckoe
nBwkenve, mubdysus. Baaumodelicmeue uacmuy
gewjecmed: npumsidceHue U OMmaaKugaHue.

Hdemoncmpayuu

1. HabmogeHne GpOYHOBCKOTO JABHKEHHUS.

2.Habmogenue auddysuu.

3.HabnodeHue  seneHull,  0b6wICHAOWUXCA

npumsijiceHuem uwiu ommaakueaHuem uacmuy
gewjecmed.

JlabopamopHbie pabombi U ONbIMbI

1. OyeHka duamempa amoma mMemoOoM psI008

(c ucnonb3osaHuem pomoepacpuii).
2.0meITel MO HAGMIOIEHUIO
PacIIMpeHs Ta30B.
3. OnbIThl 10 0OHAPY)XEHUIO [JEWCTBUS CHJI
MOJIEKYJISIPHOTO TIPUTSDKEHHUS.

TeIrJioBoro

HabsntozieHue v 06bsiICHEHYE TIPY TIOMOILM Teflarora OPOYHOBCKOTO JBWKEHUS U
[poBezieHre 1 OOBSICHEHHE C OMOPOM Ha AJrOPUTM, MPEJBAPUTEBHO Pasobp
OTIBITOB I10 HAGJIFO/IEHUIO TETIOBOTO PACIIMPEHHS Ta30B.

[TpoBeseHre U OOBSICHEHHE OMBITOB C OMOPOM Ha aJrOpUTM, MpPeJBapHUTeN
MeJaroroM o 0OHapY)KEHUIO CHJT MOJIEKY/ISIPHOTO TIPUTSDKEHUS U OTTa/IKMBaHU

ArperarHbie
COCTOSAHUSA
BelecTBa (2 u)

ArperaTHbie COCTOSIHUSI BEIeCTBA: CMpOeHue
2a308, JicuoKkocmetl u meépobixX
(kpucmanauueckux) mea. Bzaumocessb medicdy
ceolicmeamu eewjecme € pasHblX d2pe2amHbix
COCMOSIHUSIX U UX  dMOMHO-MOAEKYASPHbIM
cmpoeHueM. OcobenHocmu azpe2ambix
coCcmosHuil 800bl.

JAemoucmpayuu

1. Habmogenue auddysuu.

OnucaHue MOJ PYKOBOACTBOM Iefarora (C WCHOJb30BaHUEM IIPOCTBIX
pasnUuMil B CTPOEHUU ra30B, )XUAKOCTEN 1 TBEPABIX TeJl.

HauanbHble TmpefcTaBieHUss O Majod CKAMaeMOCTU >XKUJKOCTeH U TBEp,
CKMMaeMOCTH ra30B.

OO6mbsicHeHre Ha 6a30BOM ypOBHE I10J] KOHTPOJIEM TeAarora 0 CoxXpaHeHUu (o
TeKyUeCTH KUJKOCTH.

HabsrozieHue 3a onbITaMy, [[OKA3bIBAIOIIUMU, UTO B TBEPAOM COCTOSIHUU BOJIBI
B CpeJjHeM Jajibllie IPYT OT Apyra (TUIOTHOCTb MEHBIIIE), UeM B JKHUIKOM.
YcTaHOB/leHMe C OMOpPOM Ha [AWJAaKTAYeCKUM Marepuas TMpOCThIX B3
0COOEHHOCTSIMM arperaTHbIX COCTOSIHHMM BOJBI M CYIIeCTBOBAaHHMEM BOJHBIX
Ouonorus, reorpadus).

Pa3pen 3. [IBwKeHue U B3auMogeicrBue tei (21 )

MexaHnueckoe
ABwKeHue (3 u)

MexaHuueckoe [BWXKeHue. PaBHOMepHoe U
HepaBHOMepHOe ABIKeHHe. CkopocTb. CpeodHsis

cKopocmb  npu  HepagHOMEpHOM  OBUMCEHUU.

Pacuét rnyTu v BpeMeHU [IBUKEHUSI.
Jemoncmpayuu

1. HabntoileHe  MeXaHWYeCKOro  JIBWKEHUs!
Tesna.

2. I3amMepeHre  CKOPOCTH  TIPSIMOJIMHEMHOTO

UccnepoBanre paBHOMEPHOTO JBWKEHUSI U OTpejie/ieHre ero NprU3HaKOB MOCI

06CY>KeHUS C T1e[[aroroM.

Habto/ieHre HepaBHOMEPHOT'O IBI)KEHUS U OTIpe/ie/ieHHe ero OT/IMUMiA OT PaBH
TOCJIe TIPe/[BAPUTEIBHOTO 0OCY>K/IEHHS C TIe/[arOrOM.

PellleHre THUIOBBIX PaCUéTHBIX 3a4au B 1—2 neficTBUS C OTOPOW Ha ajaropu

pa306paHHbI COBMECTHO C IMeJaroroM Ha Orpeie/ieHHe MyTH, CKOPOCTH U Bpe

ABWDKEeHU.

AHanu3 ripy TIOMOIIH TTefiarora rpaMKOB 3aBUCHMOCTH ITyTU M CKOPOCTU OT Bpe




JIBIDKeHHUSI.

JIabopamopHble pabombl U OnbiMbl

1. OnpefiesieHie  CKOPOCTHM ~ PaBHOMEPHOI'O
IBWKeHUs1 (IIapuKa B KUAKOCTH, MOJeNn
3/IEKTPUUECKOT0 aBTOMOOUIIS U T. 11.).

2. OnipepeneHue cpenHei CKOpPOCTH
CKONb)XeHus1 Opycka WM IIapviKa [0
HaK/IOHHOM TJIOCKOCTH.

WNnepnus, macca,
IUVIOTHOCTD (4 4)

slBfleHre  WHEpLUU. 3akoH uHepyuu.
B3zaumodelicmeue mea KAk Npu4uHd U3MeHeHUsl
ckopocmu 0dsudiceHuss men. Macca kak wmepa
uHepmHocmu mesad. TInotHocTh BerecTBa. Cgsi3b
NI0OMHOCMU C KOAUYECm8oM MO/eKya 8 eOuHUye
0b6séma sewjecmaa.

Jemoncmpayuu

1. HabmroieHue SiBlIeHUSI UHEPLIWH.

2. HabmoeHre W3MeHEHUsI CKOPOCTH TpH

B3aUMOJIEHICTBUHU Tel.
3. CpaBHeHHe Macc 110 B3aUMO/IEHCTBHIO Tel.

OObsicHeHUe TpU TIOMOIIM TeXHOJIOTMUeCKOW KapThl W Mefiarora U MPOrHO3
00YC/IOB/IEHHBIX WHEPLIMeH, HalpUMep: UTO MPOMCXOAUT IPU TOPMOXKEHUHM W
aBTOMOOW/ISA, IOUEMy HEBO3MOYKHO MIHOBEHHO IPEKPaTHTh JBIDKEHHEe Ha BeJioC
UT. [

Hab6nronenne u 6a30BbIM aHaA/MM3 OMBITOB IO, PYKOBOZACTBOM I1€/arora,
M3MeHeHHe CKOPOCTH JIBWKEHHUST TeJla B pe3yJibTaTe JeHCTBUS Ha HETO JPYTHX Te
PelrieHrie TUIMOBBIX PACUETHBIX 3a7au B 1—2 [eWCTBUS C OTMOPOH Ha aJropu
pa306paHHbBIF COBMECTHO C ITe[aroroM Ha OTipe/ie/ieHre MacChl Tejia, ero 00béM
Habmogenne u 06a30BbI aHAa/IM3 OMBITOB TOf PYKOBOJCTBOM T€/arora,
3aBUCUMOCTh U3MEHEHUsI CKOPOCTH TeJia OT er0 MacChl MPY B3aMMO/IEHCTBUH Te.
TeJia pa3/IMuHBIMUA CITI0CO6aMu.

OrnpeziesieHe COBMECTHO C TI€IarOrOM IJIOTHOCTH Teja B pe3yJbTaTe W3Me
0bBnéMa.




Cwuna. Buas! cun
(14 uv)

Cuna Kak XapaKTepUCTHKa
B3anMogelicTBust Teia. Cuia yrnpyroctd M 3akoH
I'yka.  H3mepeHue  cunbl € NOMOWbIO
ouHamomempa. S$IBreHWe TSATOTeHUs U CUJA
TsoKkecTd. Cuta msdicecmu Ha Opyeux naaHemax
(MC). Bec mena. Hegecomocmb. CrokeHue CUII,
HarpaB/IeHHbIX o O/IHOM TIPSIMOIA.
PaBHogelicTBytO1ast cun. Cuna mpeHus. TpeHue
cKonboiceHust U mpeHue nokosi. TpeHue & npupode
u mexHuke (MC).

Jemoncmpayuu’®
1. Cro>keHre Cwi, HarpaB/ieHHbIX TI0 OJHOMU
TIPSIMOM.

JlabopamopHbie paGombt u ONbiMbl.

1. OnpenesieHNe MJIOTHOCTH TBEPAOTO TeJa.

2. OmIbITBI, [1eMOHCTPUPYIOIIEe 3aBHCHUMOCTh
pacTsbkeHus1 (#edopmaniiy) TPYKUHBI OT
TIPUIOXKEHHOU CHJIBIL.

3. OnbITHI, JEeMOHCTPUPYIOLME 3aBUCUMOCTb
CWIbI TPeHUs CKOJIb)KeHHsI OT Beca Tejla U
XapakTepa COTIPUKACAFOIIIXCS
MTOBEPXHOCTEH.

V3yueHre COBMECTHO C Te/lJaroroM B3auMOJeNCTBUSI KaK MPUUMHBI U3MeHeHHs!
ero zieopmariuu.

OrycaHvie Ha HAYaJIbHOM YPOBHE peasibHbIX CUTYaldi B3aUMOZEHCTBUS Tel C I
KOTOPBIX BBOJJUTCS TIOHATHE Y U300paykeHUe CHJIBL.

W3yueHue TmoJi PYKOBOACTBOM T[eZiarora CU/bl YIPYrOCTH, 3aBUCHMOCTH C
VAJTMHEHUS] pe3WHOBOTO IITHYPa WX TPYKUHBI (C TIOCTpoeHreM rpaduka).
AwnHanu3 c oriopo¥i Ha JUJaKTUYeCKHI MaTepHas 1o/, KOHTPOJIeM Tiefjarora rpak
B KOTODBIX TIPOSIBIISIETCS AeHCTBHE CHIIBI YIIPYTOCTU (YTIPYroCTh Msida, KpoCC
u ap.).

AHanu3 ¢ onopoi Ha AWZAKTHUECKWH MaTepHas Moj, KOHTPOJIEM Tefjarora CUT
SIBJIEHUEM TSTOTEeHUSI.

[MoHMMaHWe C OMOpOM Ha CXeMbl MPU TIOMOIIM TieJarora OpOUTaNIBLHOTO [
WCTIO/Ib30BaHUEM SIBJIEHUS TATOTeHUs U 3aKoHa uHepLun (MC — acTpoHOMUS).
V3mepeHue Beca Tefa C MOMOILbIO fuHaMoMeTpa. OOOCHOBaHUE 3TOrO CrIOCO
TIOBTOPEHHUSI C TIeZjaroroMm.

HabnrofieHue siByieHUst HEBECOMOCTH.

HabmrozieHne 3a 3KCriepuMeHTaIbHBIM TI0JTyYeHHeM TIpaBU/ia CJIOKEHHUs CUJ, H
oJiHOM mipsiMoii. Onpe/iesieHye MpY TIOMOILH T1e/larora BeJIMYMHbI PaBHO/IEHCTBY
V3yueHue 1ofi pyKOBO/ICTBOM Tle/larora CU/Tbl TDEHUS! CKOJIbKEHHUST U CUJTbI TPEH
WccnenoBaHve € OMOPOM Ha TEXHOJIOTMUECKYHO KapTy 3aBUCUMOCTU CHJIbI T
Y CBOMCTB TPYLLMXCSI TOBEPXHOCTEH.

ba30BeIii aHa/mM3 C OMOpPOM Ha AWJAKTHUECKW MaTepua Mo/l KOHTPOJIeM TIef,
CUTyal[ii, B KOTOPBIX TIPOSIB/SETCS [eMCTBHe CHWJIbl TPEeHHUs, HCIO/Ib3y
YMeHBILIEHNs] WM yBeJWueHUs (KaTaHWe Ha JbDKaX, KOHbKax, TOPMO
WCTI0/Ib30BaHKe TIOAIIMITHUKOB, TIaBaHKe BOJIHBIX XKUBOTHBIX U 1p.) (MC — 6u
PelieHrie THIMOBBIX PacUéTHBIX 3a/jau B 1—2 /efiCTBUsS C OMOpOW Ha anropu
pa3o0paHHbI COBMECTHO C TIeJaroroM C HCIOJb30BaHUEM (OpPMY/ i pac
CUJIbI YIIPYTOCTH, CUJTbI TPEHUSI.

Pa3pen 4. [laByieHne TBEP/bIX TeJl, JKHAKOCTeH 1 ra3os (21 u)

[JaBienue.
ITepepaua
JAaBJIeHUSA
TBEPABIMHU
Te/JaMH,
JKMAKOCTAMH U
rasami (3 u)

Haenenue. Cnocobbl yMeHblUeHUs U y8eaudeHUs:
daeneHusi. /laseneHue 2aza. 3asucumocmsb
oaeneHust 2aza om 0b6svéma, memnepamypel.
Ilepedaua 0asneHuss meépobimu meaamu,
Hcuokocmamu u eazamu. 3akoH Ilackansi.
ITHeemamuuecKue MawuHbl.

Jemoncmpayuu?

1.  3aBUCHMMOCTB

TeMIlepaTyphl.

JaBJIeHUA rasa oT

Ananu3 v 00bsCHEHMe C OMOPOM Ha AWJAKTUUYECKUM MaTephas Ioj, KOHTPOoJIe
MpaKTUYeCKUX CUTYyalLUi, B KOTOPBIX MPOSIB/ISIETCS CUJIa JJaB/AeHMUsI.
OO6ocHoBaHMe C OTIOpOH Ha TeXHOJIOTUYECKYI0 KapTy MPH IOMOLLY 1efarora Ci
Y YBeJIMueHUsl [aBJIeHUsl.

HM3yueHue nofi pyKOBO/ICTBOM TleJjarora 3aBUCUMOCTH /IaBJIeHHsI ra3a oT 00bEma u
W3yueHue o pYKOBOJCTBOM Iieflarora OCOOEHHOCTeH Tiepefaud [aB/ieHUs
JKUIKOCTSIMU U ra3amu. OOOCHOBAaHWE pe3y/bTaTOB OMNBITOB 0COOEHHOCTSIMU C
TBEPZOM, >KUKOM U ra3000pa3HOM COCTOSTHUSIX MPeJI0XKEeHHbIMU ()OPMY/TMPOB
HabnroeHue 3a 3KCriepyuMeHTaIbHBIM /10Ka3aTelbCTBOM 3aKoHa [Tackars.




2. Tlepepaua faBieHus >KUAKOCTBIO ¥ Ta30M.

PellieHyie TUTOBBIX PACUETHBIX 33/jau B 1—2 [eMCTBUs C OMOPOM Ha anropu
pa306paHHBIM COBMECTHO C MeIaroroM Ha pacyéT JaBieHus TBEPJOTO Tesa.

JaBieHue
KuaKocTH (5 u)

3aBUCUMOCTb  [JaBJeHUs  JKUJKOCTH  OT
I/1yOVHBIL. TI'udpocmamuueckuti napaookc.
Coobwarowjuecs cocyobl. T'udpasnuveckue
MexaHU3Mbl.

Jemoncmpayuu’

1. Cooburatoryecst CoCy/pl.
2. 'mapaBaMuecKuii rpecc.

VccnenoBaHve ¢ OMOpoW Ha TEXHOJIOTHMUECKYIO KapTy T0f PYKOBOZCTBOM I€
JIABJIEHUS] KUJKOCTH OT TTyOUHBI OTPY>KEHUs Y TVIOTHOCTH YKUJJKOCTH.
HabsrofieHure v HauaibHOE MOHUMAaHUe THAPOCTaTHUeCKOro Mapa/joKca Ha OCHO
W3yueHue COBMECTHO C TieJJaroromM Co0O0IIAr0IUXCs COCY/IOB.

PellieHrie TUMOBBIX PACUETHBIX 3a/jau B 1—2 /IeHiCTBUS C OMOpOM Ha ajaropu
pa306paHHBI COBMECTHO C MeJaroroM Ha pacuéT AaB/IeHHs KUAKOCTH.
HabnroneHue 3a 00bsicHeHHEeM MPUHLIUIA JeHCTBUSI THAPABINUECKOTO Mpecca.
Anam3 u 00BsSICHEHHME C OMopoW Ha [JWJAKTUYeCKWM MaTepuan Tof, K
MPaKTUYeCKUX CUTYaLWH, 1eMOHCTPUPYOLIVX TIPOsIBJIEHUEe /1aB/IeHUsT KUJKOCT
HarpuMep MpoLieCCOB B OpraHu3Me NpH ry1y60koBogHOM HbIpsiHnu (MC — 6uon

AtmocdepHoe
aaBsenue (6 u)

Atmocdepa 3emnu u aTMocdepHOe JaBiieHUe.
TpuuuHbl cyujecmeosaHusi 8030YWHOLU 06040UKU
3emau. Onbim Toppuuennu. H3mepenue
ammocgepHo2o daeneHusl. 3asucumocmsb
ammoccepHo20 OdeneHUss OmM 8bICOMbI  HAO

yposHem mops. Ilpubopbl 0aa  usmepeHus
ammoccpepHo20 0as/neHusl.
Jemoncmpayuu?
1. [IposiBnieHue feiicTBUs aTMOCEPHOTO
[ZaBJIeHUSI.

HabsrozieHue 3a 3KCIieprUMeHTaIbHBIM O0HapY>KeHHeM aTMOC(hepHOTO [jaB/ieHHst
AnHanu3 1 00BbsICHEHHe C OTIOPOl Ha JUJAKTHUECKHH MaTepua 1oz KOHTPOJIeM
TIPaKTHUECKUX CUTYaL[H, CBSA3aHHBIX C AefiCTBHEM aTMOC(HEepHOTo JjaBJIeHus!.
HabmopieHne 3a 00bsiCHEeHHEM CYILieCTBOBAHMS aTMOC(eps! Ha 3eMiie ¥ HEKOTOD
OTCYTCTBUSI Ha JJpyrux ryaHerax u JlyHe (MC — reorpadusi, acTpoHOMWUS).
bazoBoe mnoHMMaHWe TPUYMH H3MeHeHHUsl IUIOTHOCTH aTMocdepbl C BbICO
aTMOC(epHOro /jaB/leHNs OT BbICOTHL.

PerteHne TUMOBBIX pacuéTHBIX 3aad B 1—2 nelCTBUS C OIMOpOW Ha anropu
pa3o0paHHBII COBMECTHO C IelaroroM Ha pacyéT aTMOC(EepHOT0 JaB/IeHusl.
HW3yueHue 1ofi PyKOBOZCTBOM IeJjarora yCTpOHCTBa HapoMeTpa-aHeponza.




JeiicTBue
JKUAKOCTH U rasa
Ha NOrpyxeéHHoe
B HUX TeJ1o (7 )

Jelicmeue scudkocmu u 2a3a Ha NO2PYHCEHHOe
8 Hux meno. BelTankuparomas (apxuMmez0Ba)

cwia. 3akoH Apxumeda. IliasaHue  men.

Bo3dyxonnagaHue.

Jemoncmpayuu’

1. 3aBUCHMOCTb  BBITQJIKMBalOIlell CWIbI OT
o0béMa TOTPY)KEHHOM dYacTH Tena |
IJIOTHOCTH JKUJKOCTH.

2. PaBeHCTBO BBITA/IKMBAIOIIell CH/IBI  BeCy

BBbITeCHEHHOM YKUJKOCTH.

3. YcioBue TulaBaHMA Tes: IUlaBaHWe WU
NOTpy)KeHWe TeJl B 3aBUCMMOCTM  OT
COOTHOILIEHUS IIJIOTHOCTEN TeJla U XKUKOCTH.

JlaGopamopHble paGombl U ONbIMbI.

1. VccnefoBaHve 3aBUCMMOCTM Beca Tefla B
BOJle OT 00BbEMA MOTPY>KEHHOU B YKUIKOCTb
YacTH Tesa.

2. OmipefiesieHrie  BBITAJIKMBAIOLed  CHJIbI,
JeMCTBYIOIlell Ha Teslo, MOTPY)XEHHOe B
JKUAKOCTb.

3. TIpoBepka He3aBUCUMMOCTH BbITa/JKUBaIOILeN
CWIbI, JeACTBYIOILlEN Ha Tel0 B XXMIKOCTH,
OT Macchbl TeJa.

4. OnbIThl, [eMOHCTPUPYIOLME 3aBUCHMOCTb
BBITQJIKUBAIOIIEH CH/bI, JelCTByIOLler Ha
TEJI0 B XKUJKOCTU, OT 00BEMA MOTPY>KEHHOM
B JKMJKOCTb YaCTH Teja U OT IIOTHOCTH
JKUAKOCTH.

5. KoHctpyupoBaHue apeometpa W
KOHCTPYHUpOBaHUe JIOZKU U OIpefie/ieHne eé
IPYy30M0/bEMHOCTH.

HabsnrozieHue 3a 3KCriepUMeHTaIbHbIM 00HAPY>KEHUEM JIeHCTBUS XKUAKOCTH U T
B HHUX TeJIO.

OnpefiesieHde C OMNOpPOM Ha TEXHOJOTMYECKYIO0 KapTy BbITaJKHBArOLeld CUIb
TeJIO, IIOrPYKEHHOE B JKUIKOCTb.

HabnroneHue 3a poBeieHUEM U 00CYK/JeHHe COBMECTHO C MeIar0roM OIIbITOB,
3aBUCUMOCTD BBITA/IKHBAOLLeN CUJIBL, efICTBYIOLIel Ha TeJI0 B XUJKOCTH, OT O
B JKU/IKOCTb YaCTH TeJa U OT IJIOTHOCTH XXKUJKOCTH.

WccnepoBanue mnoj PpyKOBOACTBOM Ilefarora 3aBUCHMOCTM Beca Teja B
TIOTPY>KEHHOMU B >KUAKOCTh UaCTH TeJa.

PemreHre THUMOBBIX pacuéTHBIX 3a/lad B 1—2 [OeMCTBUSL C OTOpPOU Ha alropu
pa3o6paHHbBI COBMECTHO C MeIaroroM Ha MpUMeHeHHe 3aKoHa Apxume/a U yCii
KoHcTpyrpoBaHue npy NOMOIM Tefjarora apeoMeTpa Wi KOHCTPYHUPOBaHUe JI
eé rpy30rogbEMHOCTH.

Pazpen 5.

Pa6ora u MmoufHoCTh. JHeprusa (12 u)

PaGoTa
M MOIIJHOCTh
By

Mexannyeckasi pabota. MorHocTb

HabmozieHre 3a 3KCIleprMeHTabHBIM OMpejielleHHeM MeXaHHUeCKoH paboTsl
MaZileHMy Tela M CWIbl TPeHUsl IIPU DaBHOMEDHOM IlepeMellleHHMH Tena
TIOBEPXHOCTH.

HabsmrosieHue 3a seMoHCTpaLjieli pacuéTa MOIIHOCTH, Pa3BUBaeMOM I1pH MOBEM
PerieHne TUMOBBIX pacuéTHBIX 3alad B 1—2 [elCTBUSL C OTMOpOW Ha anropu
pa3o6paHHBII COBMECTHO C IelaroroM Ha pacyéT MexaHHM4eCKoi paboThl 1 MOLL]




IIpocthie ITpocTele ~ MeXaHW3MBI: pbluar, 610K, | HauasbHOe MOHUMaHYe BBIMIPHILIA B CHJIE TIPOCTBIX MEXAaHU3MOB Ha MPUMEpE P
MeXaHHU3MBI Hak/JIOHHasi IIJI0ocKocThb. [Ipasuno pasHoeecus | W HENOABWKHOIO 6JI0KOB, HAKJIOHHOM IIJIOCKOCTH.
(54) pbiuaea. IlpumeHeHue npasuna pasHosecus | VlcciezfoBaHue COBMECTHO C I1e[jaroroM yC0BUs PaBHOBECHsI pblvara.
pbluaza K 640ky. «3010moe npaguao» mexaHuku. | OOHapykeHHe TOZ PYKOBOJCTBOM Ilefiarora C OMNOPOH Ha [UJAKTHUECKHU
KI1J, TIPOCTBIX MeXaHH3MOB. [TpocTeie | MPOCTBIX MEXaHW3MOB B Pa3/IMUHbIX WHCTPYMEHTaxX M IMPHUCIIOCODOIeHHMsX, UC
MeXaHU3MBI B OBITY ¥ TEXHHKe. Y TeXHUKe, a TAKXKe B )KUBBIX opraHu3Max (MC — 6uosorusi).
HdemoHcmpayuu HabnromeHne 3a 3KCIepUMEHTalbHBIM [I0KA3aTe/bCTBOM paBeHCTBa paboT
1. TIpumepsI TPOCTHIX MEXaHU3MOB. TIPOCTBIX MEXaHHU3MOB.
JlaGopamopHbte pabombl U ONnbIMb! OnpegeneHue nof, pykoBogcTBoM negarora KIT/] Hak/JI0HHOM MI0CKOCTH.
1.0npesenenrie paboThl CUMbl TpeHWs IIpU | PelleHue TUMOBBIX pacuéTHBIX 3afady B 1—2 nelCTBUS C OMOpOI Ha aaropu
PpaBHOMEpPHOM JBIKEHNN Tena 1o | pa3oOpaHHBI COBMECTHO C MeJaroroM Ha IpHMeHeHHe NpaBuia PaBHOBECHs
TOPU30HTA/IbHOM TIOBEPXHOCTH. KILI.
2. UccrieoBaHre yCIOBUM paBHOBECHS pbldara.
3. Usmepenue KII/l HaKJOHHOM IIJIOCKOCTH
(271eKTpOHHAS 1eMOHCTpAIs).
MexaHnyeckasn Mexannueckass sHeprus. Kumemuueckas u | HabmopeHue 3a 3KcliepyMeHTa/IbHBIM OIpejiesieHeM H3MeHeHHsl KUHeTHUeCK

Heprus (4 u)

nomenyuanbHas 3Hepeus. IIpespaujeHue 00HO20

8uoa MexaHuueckoll sHepeuu 8 Opyeoll. 3aKoH

COXpaHeHHUs1 SHEPTUK B MEXAHUKe.
JIabopaTopHbIie padoThI U ONBITHI.

1. 3yueHue 3aKOHa COXpaHeHus
MeXaHU4eCKOu SHepruu (a/1exTpoHHas
JleMOHCTpaLusi).

SHEPrHH Teja TP er0 CKaThIBAHUM 110 HAKJIOHHOM TJIOCKOCTH.
dopMyMpOBaHHWE COBMECTHO C TIeJaroroM Ha OCHOBE WCC/e[0BaHuUs
MeXaHUUeCKOW SHepruu.

[MpescTaBaeHye TIPY TOMOILM Te/jarora rPaHuL] MPUMEHUMOCTH 3aKOHA COXPaHe
PemreHre THUMOBBIX pacuéTHBIX 3aflad B 1—2 [eMCTBUSL C OTOpPOU Ha alropH
pa306paHHbI COBMECTHO C MearoroM C UCIMOIb30BaHUEM 3aKOHa COXPAHEHHUS 3

PesepBHoe Bpems (3 )

8 KJIACC (68 u)

TemaTuueckun
010K, TeMbI

OcHoBHoOe cojiep)xaHue

OcHOBHbIE BU/IbI AeSITe/IbHOCTH YYaIHXCs
(Ha ypoBHe yueOHBIX JeHCTBHIA)

Pa3pen 6. TenioBbie siByieHus (28 u)




Crtpoenue
M CBOMCTBaA
BemiecTBa (7 )

OcHogHble No/0JMCeHUst MOEKYASIPHO-
KUHemuueckoli meopuu CmpoeHusi eeljecmed.
Macca u pasmepbl amomos u monekyn. Onbimbl,
noomeepacoaroujue OCHOBHble nosodxceHus
MOeKYAIPHO-KUHemu4eckol meopuu.

Mopgenu TBEPAOrO, KUAKOTO U ra3000pa3HOro
COCTOSIHWM ~ BemjectBa. Kpucmaniuueckue u
amopHble mena. ObwsiCHeHUe ceolicme 2a308,
s#cuokocmell u meépoblx mea HA OCHOBe
nosoJiceHuli MO/eKyASIPHO-KUHemu4ecKol
meopuu. CMauvBaHVe U KANWLSPHble SI6AeHUS.
Tennogoe pacwuupeHue u cicamue.

Jemoncmpayuu’

1. HabroeHre 6pOYHOBCKOTO JBHXKEHUSI.

2. Habsmropenue muddys3um.

3. Habnrozenve — siBJeHMH
KaIWUISIPHBIX SBJIEHUH.

4. HabmoieHre TernaoBoro pacliupeHus Tejl.

5. 3meHeHue [aBjeHUs rasa npy M3MeHeHUU
006bEMa 1 HarpeBaHUY WM OXJIAXKIEHUH.

JIabopamopHble pabombl U ONbIMbL.

1. OmbIThl MO OOHAPYXEHUIO [JEeUCTBUS CHUJI
MOJIEKYJISIPHOTO MIPUTSDKEHHST (vnu
3/IeKTPOHHAsI [eMOHCTpALUs).

2. OmbITBI IO  BLIPALMBAHUIO  KPUCTAJIOB
TIOBapeHHOM COJIU UK caxapa.

3. OmbITbl 10 HAOJIIOZEHUIO  TEIJIOBOrO
PACIIMPEHNsI Ta30B, KUAKOCTEH U TBEPIBIX
TeJl.

4. OripezienieHye IaBeHHs1 Bo3ayxa B OasioHe
LIMPHULA.

5. OIbIThl, [J€MOHCTPHUPYIOIME 3aBUCUMOCTb
[aB/leHUs BO34yxa OT ero oObéMa ¥
HarpeBaHUsl WM OXJIAXKIEHUSI.

6. IIposepka eunomesbl /UHelHoU
3agucumocmu OAUHbl CMOABUKA HCUOKOCMU 8
mepmomempuueckoll mpy6ke om
memnepamypebl.

CMauyMBaHUA nu

HabsmosieHye 1 nHTepripeTaLyss COBMECTHO C I1€/Jar0roM OINbITOB, CBU/IETE/IBCT
MOJIEKY/IIPHOM CTPOEHHUH Bell|eCTBa: OMbIThl C pACTBOPEHHEM pa3/INyYHbIX Belljec
PerieHne TUMOBBIX pacuéTHBIX 3aady B 1—2 nelCTBUSI C OIMOpOW Ha anropu
pa3o0paHHBI COBMECTHO C TMejaroroM II0 OLIeHWBAHHIO KOJIMUeCTBa aro
enuHuLe 00bEMA BelllecTBa.

I[MpencrapsieHye MpY MOMOLIM Tejarora OPOYHOBCKOTO IBH)KEHWUs], SIBJIEHUS U
MeXXJy HUMU Ha OCHOBE I10JI0’KeHUN MOJIEKY/IIPHO-KWHETUUECKO TeOpUU CTPOoe
OO6mBsicHeHYe TIpY TIOMOIIM Tiefjarora C ONopoi Ha AWJAKTUUECKU MaTepuas ocC
CTPOEHUM Tra30B, >KUAKOCTE M TBEPABIX Tel C MCIO/Ab30BaHWEM II0JIOKe
KMHeTHUeCKOl TeOprUu CTPOeHUsI BelljeCTBa.

ITpoBeaeHue noJ, pyKOBO/ZICTBOM Iefiarora OIbITOB IO BbIpalljiBaHHI0 KPUCTaII
WY caxapa.

[TpoBeseHre COBMECTHO C TIeZiaroroM v 00bsiCHeHre U3 MIPeilIOKeHHOTo Mepey
JIleMOHCTPHUPYIOIIVX KaNW/UISIPHBIE SIBJIEHUs U sIBJIEHHe CMaulBaHHsL.
OOmbsicHeHWe C OMoOpoW Ha TEXHOMOTHUeCKYyl0 KapTy TI0f, PYKOBOZCTB
KaITW/UISPHBIX SIBJIEHUH /I71s1 TIOCTYTUIEHNs BOABI B opraHu3M pactenuii (MC — 6
HabstosieHye onbITOB 110 HAO/IIO/EHUIO TEIVIOBOI0 PaCILIMPEeHHs Ta30B, JKUAKOCT
OObsicHeHHEe C OMOPOM Ha TEeXHOJOIMYeCKyl0 KapTy IO PYKOBOZACTBOM Iie
00BéMa TBEPABIX Tes, TEKyUeCTH >KHUAKOCTA (B TOM UHC/Ie, PasHULBI B TeK
JKUJKOCTEN), IaB/ieHus Ta3a.

HabsnroeHue 3a mpoBesjeHHEM OTBITOB, A€MOHCTPUPYIOIIMX 3aBUCUMOCTD JABIT
00BEMa M HarpeBaHUs] WM OXJIAXKIEHWs, U UX OObCHEHWE Ha OCHOBE aTo
yUeHusl.

AHany3 npu NOMOLM Tefjarora € ONOpoil Ha AWAAKTUYeCKUH MaTepuas Ipak
CBSI3aHHBIX CO CBOMCTBaMH ra3oB, )XU/IKOCTeN U TBEPABIX TeJl.




TennoBbIe
npouecceol (21 u)

Temnepatypa. Cesnsb  memnepamypbl €O
CKOpOCMbIO Men/io8o2o 08UMCEeHUs uacmuy.

BHyTpeHHsis1 3Heprusi. Cnocobbl Uu3MeHeHust
@HympeHHell — 3Hepeuu:  menjionepedaud U
cogepuwieHue pabombl. Buodbl menionepedauu:
mensa0npo8ooOHOCMb, KOHBEKYUS, U3/AyUeHUe.

KosmuectBo TEI/IOTHI. YnenvHas
TEIIOEMKOCTb  BelljecTBa.  TenioobmeH U
mens080e paeHogecue. YpagHeHuUe Mmenjao8ozo
banamca.

InaeneHue u omeepdesaHue Kpucmaiiudeckux
gewjecmg.  YjenbHas ~ TeIUioTa  TUIABJIEHUSI.
Iapoobpazosarue u koHOeHcayusi. HcnapeHue
MC). Kunenue. Y penbHas Teriora
rapoobpa3oBaHusi. 3a8UCUMOCMb Memnepamypbl
KuneHuss  om ammocepHozo  OaeneHusl.
BnasicHocmb 8030yxa.

OHeprusi  TOIUIMBA.  Y[enbHas  TerjoTa
CropaHwusl.

IpuHyunbl pabombl menaoebix Oeuzameseli.
KIIa men/s08020
dgueamensi. Tennoeble Oguzamenu u 3awjuma

okpyacatoujeli cpedbl (MC).
3aKoH coxpaHeHusi U npespaujeHust 3Hepauu 8
mensoebix npoyeccax (MC).
Jemoncmpayuu’®
1. TIpaBusia U3MepeHHs TeMIlepaTyphl.
2. Buppl Ternyionepesauu.
3. OxJaxk/jeHue TIpU COBepLIeHUH paboThL.
4. HarpeBaHve TIpU COBepILEHUH pabOTHI
BHEIITHAMH CHJIAMH.
5. CpaBHeHHe  TeI/IOEMKOCTel
BeIIeCTB.
6. HabJtrozieHre KUTeHusl.
7. HabrofieHre  TOCTOSIHCTBA
TIpU T1J1aBJ/IeHUH.
8. Moiesiv TeTIOBBIX IBUTATesIeH.
JlaGopamopHbte paGombl U ONbIMBbL.
1. IMposepka 2unomesbl JUHelHOU
3agucumocmu OAUHbI cMoABUKA HCUOKOCMU 8

Pa3UUHbIX

TeMIepaTyphbl

OG6OCHOBaHKE 10 TIO/FOTOBJIEHHOMY aJ/TOPUTMY COBMECTHO C IeJarorom
TEeMIIepaTyphl.

CpaBHeHMe pas/IMuHbIX CII0CO00B U3MEPEHHUS U IIIKa/l TEMITePaTyphl.
HabsnrozieHue 3a poBe/ieHVEM OMBITOB, JEMOHCTPUPYIOIUX U3MEHEHHE BHYTPE
pe3yJibTaTe Terionepeaur ¥ paboThl BHEILTHHX CHII.

HabnroieHue 3a MpOBeJIEHHUEM OTIBITOB, 00CY>KI€HUE TPAKTUUECKUX CUTYalUH,
PasIMUHBIe BH/BI TEIJIONEpeJaul: TeTUIONPOBOAHOCTb, KOHBEKIIHIO, U3/TyUeHHe.,
VcciefioBaHie C OMOPOM HAa TEXHOJOTHMYECKYI0 KApTy T0f PYKOBOJCTBOM
TeryiooOMeHa NMPY CMEIIMBAHUM XOJIO[JHOM U ropsiueid BOABIL.

Hab/mrofieHre yCTaHOB/IEHHS TETUIOBOTO PABHOBECHSI MEXKy TOPSUEH ¥ XOJIOZHO
Oripeie/ieHye MpK MMOMOLIY TIearora KOJIMYeCTBa TerIoThl, TI0JIyUYeHHOro B0
C HarpeTbiM MeTa/UIMYeCKUM LUIUHPOM.

Ormpezienerye 1o TabuLe ye/bHON TEMJIOEMKOCTH BeIL|eCTBa.

PemreHre THUMOBBIX pacuéTHBIX 3a/lad B 1—2 JeMCTBUSL C OMOpPOU Ha airopu
pa306paHHbIﬁ COBMECTHO C I1egaroroM, CBSA3aHHBIX C BbIUMC/I€EHHEM KOJIU
TEIUIOEMKOCTH TIPY TEIIO0OMeHe.,

AHnanu3 npyu TIOMOLIM TIiedarora CI/ITyaL[I/Iﬁ MPAKTUUYECKOr'0 MCI10/1b30BaHUA
BEIIleCTE W  MaTepuajioB, HampuMep B  LeJSX  SHeprocOepekeHus
3HeprocOeperarolye Kpbliiii, TepPMOAKKYMY/IATOPHI U T. 1.

HabsnrofieHue siBfieHUI UCTIApeHUs Y KOH/IEHCALUH.

HabnrozieHue 3a vccie[oBaHUEM MPOLECCa UCTIAPEHUST PA3/TMUHBIX KUIKOCTEH.
OOBsiCHEHYE 110 a/ITOPUTMY COBMECTHO C TIe/Jar0roM sIBJIEHUM WCTIaPEeHUst U KOH,
aTOMHO-MOJIEKYJISIPHOTO YUeHWUsI.

Habnrozienre u 06bsiCHeHHe TpoLjecca KUTIEHHUs], B TOM UMC/Ie 3aBUCUMOCTHU Te
OT JIaBJIEHVSI.

OripeiesieHye 110 Tab/IMLIe OTHOCHTE/ILHOM BIGKHOCTH BO3/yXa.

HabrozieHue rporjecca riaB/eHus KpUCTA/I/INUeCKOro BeleCcTBa, Harlpyumep, Jib,
CpaBHeHMe 1O IIaHy NpUA IIOMOLIM Ilefjarora IMpOLIeCCOB IJIaB/AeHUs] Kp
Y pasMsiryeHyst Ipy HarpeBaHWM aMOPQHBIX TeJl.

Onpefenieryie 1o TabJIUIe Y/iebHOW TEJIOThI TUIAB/IEHMS JIb/IA.

OOBsiCHeHUE TI0 CXeMe TI0C/ie 00CY>KIEeHUsI C T1eZjaroroM siB/ieHH TUIaB/IeHus U
OCHOBE aTOMHO-MOJIEKY/IIPHOTO YUEHHS.

PellleHue TUMNOBBIX pacuéTHBIX 3aad B 1—2 neliCTBUS C OMOpOW Ha anropu
pa300paHHBIM COBMECTHO C TI€IaroroM, CBSI3aHHBIX C BBIYHC/IEHHEM KOJI
TNpoLIeCccax TervIonepeiauu NpHu M/IaBJeHU| U KPUCTa/TU3aLMH, UCTTAPEHUH U KO
AHanu3 1pu MOMOIIM Tefjarora C OMopod Ha AWJAKTUUECKUM Marepuan CHUTya
TpUMeHeHUs sIBJIeHWH TUIaBJeHUS] W KPUCTA/UTM3alliM, HarpuMep, TOayY
MaTepHasoB, CojieBast TPesIKa 1 Jip.

Amnanu3 rpuy MoMoIIH nejarora paboTel ¥ 00bsICHEHKE TIPUHIUIA [[eHCTBUS Terl
Brrunicienue komuyecTBa TEeIJIOThI, BBIAETIAIOIIErOoCd IMpHU CrOpaHUM pa3/IMUHbI




mepmomempuueckoli mpybke om
memnepamypbl.
2.HabnmrofieHne W3MeHeHUs BHYTpPEHHeH
JHEPrMU Tejla B pe3yJibTaTe Tervionepefaun
Y pabOThI BHEIHUX CUJ.
3. UccnenoBaHve sBJeHUsI TeryiooOMeHa mpu
CMeIIMBaHUU XOJIOJHOU U Topsiueld BOABI.

4. OnpedeneHue  Koauuecmea menjomnl,
nosyyeHHo20 8000l npu menioobmeHe ¢
HazpembiM Memaniu4eckum YuauHOpoM.

. ViccnejoBaHue mpotrjecca UCrapeHust.

6. OmpefiesieHie  OTHOCUTEHHOM  BJIQ)KHOCTH

BO3/lyXa.
7. OnpedesneHue yO0enbHOU menaiombl N1aeneHus
Ab0a.

o)1

KI1[], pBurarens.
OOGcysxfieHre COBMECTHO C IeJJaroroM 3KO0JIOTMYeCKUX I0C/Ie/ICTBUM HCIIONb3
BHYTPEHHET0 CropaHus, TeM/IOBbIX U rU/po31eKkTpocTanLiui (MC — 3Kosorus,

Pazpen 7. dnekTprueckre 1 MarHUTHbIE sAB/IeHHs (37 u)

DyleKTpHUuecKue
3apsAfabl.
3apsKeHHbIe
Tejla M UX
B3auMoOJeiicTBHe
(7 u)

Onekmpusayusi mea. [1Ba poja 31eKTpUYeCKUX
3apsiioB. B3auMofeiicTBue 3apsUKeHHBIX —Tell.
3akoH KynoHna (3asucumocmb CUbl
83aumodelicmeusi 3apsidHCeHHbIX mea Om 8eAUUUHbI
3aps1008 U paccmosiHusi MexcOy meaamul).

OnekTpuueckoe  mone.  Hanpsiscénnocmb
anekmpuyeckoeo nossa. IIpuHyun cynepno3uyuu
afeKkmpuueckux noieli (Ha  KayecmeeHHOM

ypogHe).
Hocumenu 21eKmpuueckux 3aps00s.
DnemeHmMapHbll anekmpuueckuil 3aps0.

CmpoeHue amoma. TIpOBOJHUKM M AU3/IEKTPUKHU.
3aKOH COXpaHeHHsI 37IeKTPUIeCKOro 3apsijia.
Jemoncmpayuu’
1. DnekTpusauus Tes.
2. lea poja SJEeKTPUYECKUX 3apsi/ioB WU
B3aUMO/IeHICTBUE 3apsDKEHHBIX TeJl.
3. YCTpoHCTBO U fieficTBHE 3/1eKTPOCKOTIA.
4. DnekTpocTaTUecKass MHAYKLISI.
5. 3aKOH COXpaHeHUsI TeKTPHUUeCKHX 3apsiOB.
JlabopamopHbie paGombt u ONbiMbl.

HabsrosieHue 3a poBejeHHeM OIIBITOB 110 3/1eKTPU3aL{|H TeJl IIPY COTTPUKOCHOB
Habnronenne u obbsicHeHMe ¢ OMOPOM Ha AUZAKTUYeCKWH MaTepHan B3auMoze
Y pa3HOMMEHHO 3apsUKEHHBIX TeJl.

OO0bsiCHEHYE TIPY TIOMOLLY TTeZiarora NMpUHLKIA AeHCTBUS 3eKTPOCKOTIa.
OOmBsicHeHWe COBMECTHO C TIe[larorOM sIBJIeHHWM 3/eKTpU3alud TP COMNpH
WHAYKLMEN C UCII0/Ib30BaHNeM 3HaHWK O HOCUTEJISIX 3J1IeKTPUUYECKUX 3apsi/ioB B
PacriosHaBaHWe U OOBSICHEHHWe [0 CXEMe COBMECTHO C IIeJlaroroM siBje
B TIOBCeJHEBHOM »KU3HH.

HabmozeHne u oObsicHEHHe C OMOpPOH Ha TEXHOJOTHUYECKYI0 KapTy OIbITOB,
3aKOH COXPaHeHHs! 37IeKTPUYeCcKoro 3apsijia.

HabnroieHre ONBITOB 110 MOZETUPOBAHHIO CHJIOBBIX JIMHUN 37IEKTPHYECKOTO TI0
VccnepoBanre moj pyKOBOACTBOM Iefarora AeWCTBHUSI 3/IEKTPUYECKOTO ITOJ
JV3IIEKTPUKU




1. OnbITHI 110 Ha6]’II-O,IIEHI/II-O 3JIEKTPpU3alliUu TeJsl
HHAYKHHeﬁ U I1PpU COTNIPUKOCHOBEHUH.




ITocToAHHBINI
IeKTPHYeCKU
TOK (17 1)

OneKTpUUeCKUil TOK. Yc108Us CyujecmeosaHus
3/eKmpuyecko20 mokda. VICTOUHUKU MOCTOSIHHOT'O
TOKa. [leficTBUs 2/1eKTPHUUeCKOro ToKa (TeIyioBoe,
XUMHUECKOe, MarHUTHOE). D/AeKmpuuecKuil mok
8 JHcUOKOCMSX U 2a3ax.

PaboTa ¥ MOLIHOCTb 3JIEKTPUUECKOTO TOKa.
3akoH [Ixcoynsi—/lenya. Saekmpuueckue yenu u
nompebumenu 31eKmpuueckoll 3Hepeuu 6 Obimy.
DJieKTprueckas 1emnb. Cuia ToKa. Dy1eKTpuueckKoe
HanpsbkeHue.  CoONpOTHB/EHHWE  TPOBOJHUKA.
Y0enbHoe conpomueneHue gewjecmea. 3akoH OMa

A yvactka uenu. IlocnepoBaTtesnibHoe U
napasjeybHoe coe/liHeHVe TPOBO/JHUKOB.
Kopomkoe 3ambikaHue.

Jlemoncmpayuu’

1. TIpoBOAHUKYU U JU3TEKTPUKH.

2. MopgenvpoBaHue CHJIOBBIX JIUHUN

3J1eKTPUYECKOT0 MO,

. VIcTOuHMKY 1TOCTOSIHHOTO TOKA.

. JeicTBus 3/1eKTPUUEeCKOro TOKa.

. DJIeKTpUYeCKUN TOK B XKUJKOCTH.

. T'a30Bb1i1 pa3psg.

. VI3mepeHue cumbl TOKa aMIiepMeTPOM.

. VI3mepeHne 37eKTPUYECKOrO HArpsHKeHUs!

BOJIbTMETPOM.

9. Peocrtar 1 Mara3uH COIPOTUBJIEHUH.

JlabopamopHbie paGomb! U ONbiMbl.

1.UccnemoBanre AeMCTBUSL  3/IEKTPUYECKOTO
T10J151 Ha TIPOBOJHUKY U AUITEKTPUKH.

2.Cbopka ¥ mpoBepKa paboThl 37€KTPUUECKOH
L[eTTY TIOCTOSTHHOT'O TOKa.

3.MI3MepeHue U peryaMpoBaHue CUJIbl TOKa.

4. VI3MepeHye U peryIMpoBaHue HalpshKeHHsI.

5.HccnedogaHue 3agucumocmu Cu/ibl MOKa,
udyuje2o uepes pesucmop, om
conpomue/eHusi pe3ucmopa U HanpsIHCeHusl.

6.0nbimbl, OeMoHCmMpupylowjue 3a8ucuMoCmb
3/1eKmpuyecko2o conpomueneHust
Npo8oOHUKA oOm e20 OAuHbl, n1owaou
nonepeuHo20 ceueHusl U Mamepuand.

OO Uk~ W

HabsmosjeHye pasiuuHbIX BU/OB [IeMCTBUSL 3/1eKTPUUECKOr0 TOKa U 06Hapy
TeJjaroroM 3TUX BUZIOB [IeMCTBYS B TOBCeZHEBHOM XKU3HU.

C6opKa 110 cxeMe U UCIbITaHHe 107, KOHTPOJIEM I1e/jarora 371eKTpUdecKoi Lernu
HabsrozieHue 3a geMoHCTpaLeli H3MepeHHs CUJIbl TOKA aMIIEPMETPOM.
HabsnrozeHue 3a geMoHCTpaLeli H3MepeHHs 37IeKTPHYeCKOT0 HAIPSDKEHKS BOJTb
[TpoBeseHne W OOBSICHEHWE TPH TIOMOLM YYHTENs OIBITOB, JE€MOHCTPUDY!
3/IEKTPUUECKOT0 COTIPOTHBJIEHUS] TIPOBO/IHMKA OT ero [JIMHBI, IJIOI[aju TIoTe
Marepuarnia.

Habmogenue 3a geMoHCTpauyel HcCle0BaHMSI 3aBUCHMMOCTH CWU/IbI TOKa, 11
pe3ncTop, OT CONPOTHUBJIEHNS Pe3UCTOPa U HalpsUKeHUs Ha pe3ucTope.

basoBble npesicTaBIeHus O NpaBWIax CI0XKeHUsl HalpshDKeHUi MpU Moc/IeioBat
JIBYX Pe31CTOpOB.

ba3oBble npesicTaBeHus 0 paBU/Iax /1si CU/bI TOKA TIPH Napasijie/lbHOM COeJJH
HabnromeHne [eMOHCTpalMu Tejarora O CUTYaLUsIX TMOC/IeJ0BaTebHOTO
coe/IMHeHus! TPOBOHUKOB B J[OMAIIHUX I€KTPHUECKUX CETSIX.

PelieHrie THIMOBBIX PacyéTHBIX 3a7jau B 1—2 /1efiCTBUS C OMOpPOW Ha anropu
pa3obpaHHbIM COBMECTHO C MeJaroroM C MCIO0/b30BaHMeM 3akoHa Oma
3/1IeKTPUUECKOTO0  COINPOTHBJIEHUs TP TIOC/efioBaTe/lbHOM U Tapasuien
TIPOBOZIHUKOB.

OmpejiesieHrie C OINOPOM Ha TEXHOJIOTMUECKYHO KapTy II0J, PYKOBOZCTBOM
3/IEKTPUUECKOT0 TOKa, IPOTeKAIOIL[ero Yepe3 PesnucTop.

OmnpejiesieHrie C OMOPOM Ha TEXHOJIOTMUYECKYI0 KapTy TIOf PYKOBOZCTBOM
3/IeKTPHUUECKOTO TOKa, BbIJIeJIsIeMO
HabnroeHue 3a ucciefoBaHieM 3aBUCUMOCTH CHJTBI TOKA Yepe3 JIaMITOUKY OT H
OmnpefieneHre C OMNOpPOM Ha TeXHOJOTMYECKYlH0 KapTy II0J, PYKOBOACTB
HarpeBareisl.

HabsrozieHue 3a ucciejoBaHreM peoOpa30BaHus SHEPTHU TIPU MO bEMeE Ipy3a
OO6bsicHeHHe TIOC/Ie PacCy)KAeHWsl C IefjlarorOM U COCTaB/IeHHe IIaHa-KOHC
TIPUHLWIA JeHCTBYS JOMALIHUX /IeKTPOHArpeBaTe/TbHBIX IPHOOPOB.
OO6bsICHEHYE TTOC/Ie PACCYKAEHHS C TIeJaroroM U COCTaBJ/ieHHe T/IaHa-KOHCIIEKT
3aMbIKaHUs ¥ TIPUHLIUTIA IeHCTBUS T/IaBKUX TIpe/jOXpaHrTesTel.

PelieHrie THIMOBBIX PacyéTHBIX 3a7jau B 1—2 /1efiCTBUs C OMOpPOW Ha anropu
pa3obpaHHbIM COBMECTHO C I1eflaroroM C UCIo/Ib30BaHUeM 3akoHa [xoys—I/le
HabsrosjeHre BOZHUKHOBEHUS 3/IEKTPUUECKOT0 TOKA B XKHUAKOCTH.




7.IIposepka npasund cAOMCeHUsl HanpsxceHull
npu nocnedoeamenbHOM COeOUHeHUU 08yX
pe3ucmopos.

8.Iposepka npasuna 04 Ccuibl MOKA npu
napasnienbHOM coeOUHeHUU pe3ucmopos.

9.0mnpefeneHve paboThbl 3IEKTPUUECKOTO TOKA,
HAyLIero yepes pesucrop.

10.0mnpesienieHlie  MOLLIHOCTH  3/IEKTPAYECKOTO
TOKa, Bbl/le/IsIeMO Ha pe3ucTope.

11.MccnepoBaHve 3aBUCHMOCTU CHJ/bI  TOKa,
WAyIIero yepes JaMIIOUKy, OT HarlpsyKeHUs
Ha Hell.

12.0npeodenenue KII/] Hazpesamens.




MarsuTHbIe
siBsieHus (6 u)

ITocrosiHHbIE MarHUTEL. B3anMogelicTBre
TOCTOSIHHBIX MarHUTOB. MazHumHoe nose.
MazHumHoe nose 3emau u e2o 3HaueHue 015
Jtcu3HU Ha 3emae. Onbim Opcmeda. MazHumHoe
nose snekmpuyeckoz2o moka. IIpumeHeHue
3/1eKmpomazHumos 8 mexHuxe. /leticmgue
MA2HUMHO20 No/si Ha NPOBOOHUK C MOKOM.
Dnekmpodsgueame/ib NOCMOSHHO20 MOKA.
Hcnonb3osaHue snekmpoodsueameneli 8
MmexHUUecKux ycmpolicmeax u Ha mpaHcnopme.
Jemoncmpayuu’®

1. BsaumogelicTBUe MOCTOSIHHBIX MarHUTOB.

2. MopenupoBaHue HEBO3MO)KHOCTH

pa3zeneHysi TIOJFOCOB MarHUTA.

3. MopemipoBaHue MarHUTHBIX

TTOCTOSTHHBIX MarHUTOB.

4. OnbIT OpcTeja.

5. MarHurHoe 11osie TOKa. D/IeKTPOMAarHur.

6. [leiicTBMe MarHUTHOTO T0JISI HAa TMPOBOJHUK C

TOKOM.

7. OneKTpoBUraTesb IOCTOSTHHOTO TOKa.

JlabopamopHbie paGombi U ONbIMbL.

1. HccnemoBaHue MarHUTHOT'O
B3aMMO/IeHICTBUS TIOCTOSIHHBIX MarHHUTOB.

2.  W3yueHue MarHuTHOT O nosist
MOCTOSTHHBIX MarHUTOB TIPH UX 00beIUHEHUH U
pasziesieHru.

3.  MHccnepgoBanue JelicTBUs
3JIEKTPUYECKOT0 TOKa Ha MarHUTHYIO CTPEJIKY.
4. OnblThl, JleMOHCTpUpYOL1e
3aBUCHUMOCTh CUJIbl B3aUMOJIEMCTBUSI KaTYIIKH
C TOKOM W MarHuTa OT CWIbl TOKa W
HaripaBJ/ieHHUsI TOKa B KaTyILLKe.

5. W3yueHue [elCTBUSI MarHUTHOTO TIOJIS
Ha TIPOBOJHUK C TOKOM.

6.  KoHcmpyupoeaHue u usyueHue pabombi
3/1eKkmpodsu2amensl.

7.  Usmepenue KII[I smekTpojBUTraTenbHOM
YCTaHOBKM.

roJie

NccnepoBanue nog pyKoBOACTBOM TeZiarora MarHUTHOTO B3aMMO/I€HCTBHS TTOCT
V3yueHne c omnopoil Ha TEXHOJOTMUYECKYO KapTy IO/, PYKOBOJCTBOM Iefiaror
TOCTOSTHHBIX MarHUTOB TPY UX 00beJMHEeHNH U pa3fieleHUH.

HabsrosieHue 3a poBeieHNeM OIIBITOB 110 BU3YaIM3alidy MoJs TIOCTOSIHHBIX Mar
W3yueHue noJ; pyKOBOZICTBOM Ilejjarora siBjieH!si HAMarHUUMBaHMs BelljecTBa.
VccnenoBaHre COBMECTHO C Ie/laroroM /ielCTBUS 3/1eKTPUUeCcKOro ToKa Ha mMar
HabsroeHne 3a mpoBefieHHWEM OIBITOB, [JeMOHCTPUPYIOIIMX 3aBUCHMOCTh CH
KaTYIIKA C TOKOM M MarHuTa OT CHJIbI M HallpaBJIeHHs TOKA B KaTyIIKe.

AHany3 mnpu TNOMOILM Iefarora CHUTyalUil IIPaKTUYeCKOr0 IpPUMeHeHUs 3
OBITOBBIX TEXHMUYECKUX YCTPONCTBAX, MPOMBILIJIEHHOCTH, MEJULIUHE).
N3yuenne ¢ omopoii Ha TEeXHOJOTMUYECKYIO0 KapTy [0, PYKOBOJCTBOM
MarHUTHOTO T0J/Is1 Ha TPOBOZAHUK C TOKOM.

VM3yueHue ¢ onopoii Ha AWAAKTUUECKUI MaTepyas AelCTBUS 371eKTPO/BUraTers.
N3mepenue coBmecTHO c riefaroroM KIT/ sseKTpoABUraTelbHOM yCTaHOBKH.
basoBble mpejcTaBneHMss O pa3/MUHBIX NPUMEHEHUsIX 3JeKTpofBUrareseil (T
YCTPOMCTBA U [Jp.).




J/1eKTPOMarHuT
Hasl HHAYKLUSA
(44)

Onbimbi ®apades. SeneHue
anekmpomazHumHou uHdykyuu. Ilpasuno JleHya.
DnekmpozeHepamop. Cnocobbi nosyueHus
3neKmpuueckoll 3Hepeuu. DJIEKTPOCTAHIIMK Ha
BO300HOBJ/ISIEMbIX UCTOUHUKAX SHEPTUU.
Jemoncmpayuu’
1. iccnepoBanue siBNeHWsT 371eKTPOMArHATHOMU
VHIYKIUW.

2. OnbiTel Papages.

3. 3aBUCHUMOCTh HaTpaB/IeHUs] WHIYKIIMOHHOTO
TOKa OT yCJIOBUM ero BOSHUKHOBEHUSI.

4. DneKTporeHepaTOp MOCTOSIHHOT'O TOKaA.

JlabopamopHbie paGombt U ONbiMbl.

1. OneITBI TIO  MUCC/IE[OBAaHUIO  SIBJIEHUS
3/IeKTPOMarHUTHOM VHAYKIWH:
WCC/ie[JoBaHWe UW3MEHEeHWM 3HaueHus U
HarpaB/ieHNsT UHIYKIIMOHHOTO TOKa.

HpOBe,I[(:‘HI/Ie COBMEeCTHO C IeaaroroM OIIBITOB IIO HMCC/I€JO0BaHHUIO SBJIEHHA
WHAYKLWU: UCC/iel0OBaHKEe W3MEeHeHUH 3HauYeHus1 U HaripaB/IeHUA UHAYKIJMOHHOT!

PesepBHoe Bpems (3 4)

9 KJIACC (102 u)



TemaTnueckui OcHoBHOe co/iep)kKaHHe OcHOBHbIe BHJBI ieSITeIbHOCTH yYal{uxcs
0J10K, Tema (Ha ypoBHe y4eOHBIX AeHCTBUN)
Pa3zpgen 8. Mexanuueckue siBjienus (40 u)
MexaHnueckoe MexaHuueckoe fBWwkKeHWe. MarepuanbHasi | AHaIU3 C IOMOLIBIO Tiefjarora U 06Cyx/jeHre pa3iMuHbIX IPUMEPOB MeXaHUUYeCK
JABIDKeHHe Touka. Cucrema orcuéra. OTHOCUTENBLHOCTH | OGCYXK/I€HMe COBMECTHO C Ie/IlaroroM rpaHul] IPUMEHUMOCTH MO/IE/IA «MaTepyal
U C1I0Cco0BI ero MeXaHWUUYeCKOro  JIBWKeHWs.  PaBHoMepHoe | OmmcaHue Tocjie OOCYXKJEHUsI C TejarorOM MeXaHUJYeCKOTO JBMDKEHHS pasi
onmucanus (10 u) | npsMonuHeiiHoe [BKeHWe. HepagHomepHoe | (ypaBHeHue, Tabiuia, rpaduk).
npsimoauHeliHoe  OgudiceHue.  CpepHsiss U | AHanM3 TIOA, PYKOBOJCTBOM Te[arora J>KU3HEHHBIX CHUTyaldd, B KOT
MeHOBeHHas CKOpoCMmb mena npu | OTHOCUTEIbHOCTb MEXaHUUeCKOro JBIKEHUS.
HepasHOMepHOM 0BUNCEHUL. HabmoeHre MexaHUYeCKOTo IBM)KEHUS Te/la OTHOCUTENTBHO Pa3HbIX Tl OTCUETa.
YckopeHnue. PasHoyckoperHoe | CpaBHeHHe ITyTel U TpaeKTOPUM ABIKEHUs C OTIOPOM Ha TeXHOJIOTUYEeCKYIO KapT
npsmosuHeliHoe deudiceHue. CeobojiHOe | mejarora OHOTO U TOTO >Ke Tejla OTHOCUTE/IbHO Pa3HbIX TeJl OTCUETA.

nagenue. Onbims! I'anunes.
PasHomepHoe OgudiceHUe NO OKPyMHCHOCMU.
Ilepuod u wacmoma obpawjeHus. JIuHeliHas u
yenosasi ckopocmu. LlenHmpocmpemumenbHoe
YCKOpeHue.
Hemoucmpayuu
1. HabmojeHre MeXaHUUeCKOro JBHKEHHs
Tejia OTHOCUTEJTFHO Pa3HbIX Tesl OTCUéTa.

2. CpaBHeHHMe  TiyTeld U TpaeKTOpHUI
JBIDKEHHST OJHOTO ¥ TOTO JKe Teqa
OTHOCHTEJIBHO Pa3HbIX Tesl OTCUéTa.

3. IsmMepeHre  CKOpOCTM U YCKODeHHUs
TIPSIMOJIMHENHOT0 [IBM)KEHUSI.

4. NccnepoBanve TIPU3HAKOB
PaBHOYCKOPEHHOT'O IBU)KEHUSI.

5. Habromenue JBVKEHUS Tesa o
OKDY>KHOCTH.

6. HabmozeHe  MeXaHWUeCKHX — SIBJICHWH,
MPOUCXOJAIMX B  CUCTeMe  OTCYéTa
«Tenexxka» T1TIpy eé paBHOMEDHOM U
YCKOPEHHOM  [JBWKEHUU OTHOCUTEJIbHO

KabuHeTa QU3MKH.
JlabopamopHbie paGombt U ONbiMbl.
1. KoHcmpyupogaHue mpakma 045 pa3eoHa u

AHanuM3 ¢ moMoLbo reziarora Tekcra I'amnest 06 OTHOCUTETLHOCTH JBKEHMUS; B
T10 TEKCTY (CMBIC/IOBOE UTEHNE).

IMpocTeiiiye BHIUMCIAEHUST O 00pasly CpeAHel CKOPOCTH CKOMBXEHUs Op
IapHMKa 110 HaKJIOHHOM TJIOCKOCTH.

Ananus 1 o6cysXzieHre C ONopol Ha TEXHOJIOTHUECKYIO KapTy 10J, PYKOBO/CTBOM
NpUOIVKEHHOTO Onpe/iesieHNsi MTHOBEHHOH CKOPOCTH.

OrmnpefiesieHre Moc/ie pacCy<[ieHWsl C T1e[laroroM II0 CxXeMe CKOPOCTH paBHO
(LIapyKa B KHJKOCTH, MOZIeJTH 3JIeKTPUUECKOr0 aBTOMOOHIIS U T. I1.).
OrmpefiesieHrie COBMECTHO C T1eAaroroM IMyTH, NMPOWJEHHOTO 3a [aHHBIA IPOM
CKODPOCTH TeJIa 110 rpadyKy 3aBUCHMOCTH ITyTH PABHOMEPHOTO JBIKEHUs OT BPeM
HauanbHble TipeJcTaBjeHWe O MpPUHLUNAX [JeWCTBUS TPUOOpPOB, H3Me
(criupomeTpoB).

IMpocreiimye BbUKMC/IeHUs 110 00paslly IyTH U CKOPOCTU IIPY PaBHOYCKOPEHH
JIBIDKEHWU Tesla.

OrnpefiesieHre COBMECTHO C Ie/laroroM IPOMeHHOro MyTH M YCKOPEeHNs JBHKeH
3aBUCHMOCTH CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOIMHENHOT0 [BIKEHHUS Tefa OT
OmpefiesieHre C TIOMOLIBIO TIeZlarora yCKOPEeHHsl Teja IPU PaBHOYCKOPeH
HaKJIOHHOM IIJIOCKOCTH.

V3mepeHye mo cxeme Iocje pacCy)X/leHusl C IMeJaroroM Iepuoja M 4acTOTEI
OKPY>KHOCTH.

OmnpefenieHre HaXOK/leHUsl TIOZ, PYKOBOJZCTBOM Iefilarora CKOPOCTH paBHOMEpH
TI0 OKPY>KHOCTH.

PerrteHue THUMOBBIX PACUYETHBIX 3a7au B 1—2 felCTBUS C OIMOpON Ha aaropuT
pa3o0paHHBIi COBMECTHO C TIejaroroM Ha OIpejie/ieHHe KHHeMaTH4eck




danbHeliwe20 pABHOMEPHO20  OBUMNCEHUS
wapuka uau menexicKu.

2. Onpepenexue cpenHeit CKOPOCTH
CKONMBKeHUs1  Opycka WM JBYDKEHHUS
II1apyKa 10 HaK/JI0HHOM TJIOCKOCTH.

3. OnpefiesieHie  yCKOpeHUsl Tejla  IpU
PaBHOYCKOPEHHOM JIBIDKEHUU o
HaK/I0HHOH MJIOCKOCTH.

4. WccnepoBaHye  3aBUCMMOCTM  IIyTH  OT
BpeMeHU npu PaBHOYCKOPEHHOM
JBIWKeHUH 6e3 HauabHOM CKOPOCTH.

5. Ilposepka 2unomesbl: ecnu npu
PABHOYCKOPEHHOM osusiceHuU 6e3
HaUanbHOU CKOpOCMU nymu OMHOCAMCA
Kak  ps0 HeUémHbIx yucesn, mo
coomeemcmayioujue npomexcymku
8peMeHU 0OUHAKOBbL.

MeXaHWYeCKOT0 /IBI)KEHHs Pa3IuUHBIX BU/IOB.

Pacrio3HaBaHue ¥ pUOIXEHHOE OMKCcaHue TIo 06pasiyy mocsie 00CYKAeHUsI C Tie
BU/IOB MEXaHWYeCKOTO JBWKEHUs B TIPUPOJie M TeXHUKe (Ha mpuMepax cB0OO
JIBIDKEHUS! )KUBOTHBIX, HEOECHBIX TeJl, TPAaHCIIOPTHBIX CPE/ICTB U JIp.).

BzaumopjeiicTBue
Test (20 u)

IepBoiii 3akoH HrroToHa. Bropo#i 3akoH
Herorona. Tpetuit 3akoH Hurotona. IIpunyun
cynepno3uyuu cusl.

Cuna ynpyzocmu. 3akoH I'yka. Cuna mpeHusi:
CUa MpeHuUsl CKOMbJ{CEHUSl, CUAd MPeHUsl NOKOA,
opyaue 8uobl MpeHUsl.

Cuna TSDKECTU M 3aKOH  BCEMUPHOIO
TACOTEHUs. YCKopeHue CBOOOAHOTO MaJieHus.
[eusicerue naaHem eokpye ConHya (MC).
Ilepeas kocmuueckas ckopocmb. Hegecomocmb
U nepezpysKu.

PaBHOBecue MaTepuasbHON TOYKH.
AbcomomHo  meépdoe meno. PasHosecue
meépo0oe0 mena C  3AKpeniéHHolU  OChio
epaujeHus. MomeHT cuibl. Llenmp msscecmu.

Hemoucmpayuu

1. 3aBUCUMOCTb YCKOpeHUs Teja OT MacChl

Teja u JIeNCTBYIOIIeit Ha Hero CHJIBL.

2. HabmofeHre  paBeHCTBA  CHUI

B3aMMO/IeHiCTBHHU TeJl.
3. IsmeHenue Beca Teja IIPU yCKOPEHHOM
[IBYDKEHUH.

npu

Habmogenue v 0bCysxieHre COBMECTHO C TMe/jaroroM OTBITOB C JBWXXEHUEM Te
B/USIHUSI IPYTUX TeJI, TIPEMSITCTBYIOLUX [[BH)KEHUIO.

AHanmu3 Mo cxeMe TMOC/Ie PACCY)XXJEHUsi C TefaroroMm Tekcra ['amuies C Ommc
JKCIIeprMeHTa, 0OOCHOBBIBAIOIIETO 3aKOH MHEPLWW; BBITOJHEHHWe 3a/laHdil 1o
yTeHuUe).

O6cysKIeHure 10/ PYKOBO/ICTBOM Ie/jarora BO3MOXKHOCTH BBITIO/THEHHUS 3aKOHA U
CHCTeMax OTCUéTa.

Habmogenue u obGCy)X[eHue COBMECTHO C T1€/IarOrOM MeXaHW4YeCKUX SIB/IeHU
cucTteme oTcuéta «Tese)kka» Npy eé paBHOMEPHOM U YCKODEHHOM JIBUYKEHUU OTH
(hr3MKY.

[elicTBYS C BEKTOPaMU CUJT: BBITIOJTHEHYE 3a/IaHUH 0 CJI0’KEHHUIO Y BBIUUTAHMUIO B
HabnromeHne 3a TIpOBeJEHWEM OIBITOB, [EMOHCTPUPYIOIUX 3aBHCHMOCTb
TIPUJIOXKEHHOHN K HEMY CHJIbI U MacCChI TeJa.

Ananu3 1 06bsCHEHHE C OTIOPO Ha TEXHOMIOTMYECKYHO KapTy M0/ PYKOBOACTBOM
WCII0/Ib30BaHUEM BTOPOTo 3akoHa HeroTOHa.

PelieHyie THIOBBIX PACUETHBIX 3a7lay B 1—2 JeWCTBUSI C OMOPON Ha ajrOpHT
pa300paHHbIM COBMECTHO C TIearoroM C HUCIMOJIb30BAaHMEM BTOPOrO 3aKOHA
CJIOXKEHUS CHUJL.

OripeziesieHHe COBMECTHO C ITe/Iar0roM >KECTKOCTH TPYKHHBIL.

AHanu3 cuTyaluil C Oropol Ha TeXHOJIOTHUECKYH0 KapTy MO PYKOBOJCTBOM IT
HabJroaroTCst yrpyrue gedopMali, U UX 00bsCHEHHE C UCITOTh30BAaHHEM 3aKOH
PellleHre THUIOBBIX PACUETHBIX 3a7jau B 1—2 [EHMCTBUS C OTMOPOH Ha airOpUT




JIabopaTopHbie padoThI M ONBITHI.
1. ViccnenoBaHre 3aBUCUMOCTU CUJIbI TPEHUS

CKO/IB)KEHUs] OT  CWIBl  HOPMAaJIbHOTO
[JlaBJIEHMS.
2. Onpepenienre  Ko3dduijieHTa  TpPeHHs
CKOJIbKEeHHSI.

3. OnpepiesieHue >XECTKOCTU IIPY>KUHBI.

pa300paHHBII COBMECTHO C T1e/JaroroM C MCIoIb30BaHHeM 3aKoHa [ 'yka.
ViccnepoBanye Npy MOMOILM Ilefjarora 3aBUCUMOCTH CUTIbI TPEHHSI CKOJIBKEHUSI O
JasneHusi. CoBMecTHOe 00Cy)KZeHHe pe3y/IbTaToOB UCC/Ie/JOBaHUsL.

OmnpepeneHye 1oj KOHTPOJIEM Tejlarora ¢ Oropoit Ha KOHCIeKT Ko3¢duiireHTa Tp
Vi3mMepeHue ¢ MOMOILIBIO MeJjarora CH/IbI TPEHHS MOKOSI.

PemieHrie THIOBBIX PACUéTHBIX 3a7jau B 1—2 fe¥CTBUS C OTOpPOHM Ha airOpuT
pa300paHHEI COBMECTHO C Me/JaroroM C UCIOIb30BaHWeM (OPMYJIBI [/l CHUJTBI TP
AHanmu3 1o cxeMe T0C/ie pacCy’K/IeHWsl Tefilarora O JBMKEHWH Tell TOJIBKO T
TSDKECTH — CcB0OOTHOTO

O6bsicHeHe MO, PYKOBOZACTBOM I1elarora He3aBUCMMOCTH YCKOPeHHs1 CBOOOHOT
Tena.

OLieHKa COBMECTHO C TIeZaroroM BeTWYMHbI CHJIBl TSATOTeHMs], JelCTBYoLIel M
(st pa3HBIX Macc).

AHanmu3 ¢ oropoil Ha AWIAKTUYECKWH MaTepuan ABWDKEHHS HeOeCHBIX Tesl o
TSATOTeHHs (C UCIOTb30BaHKEM JIOTIO/THUTE/TBHBIX MCTOYHHMKOB MH(OPMAL|H).
PemeHrie THITOBBIX PAaCUETHBIX 337lay B 1—2 JeWCTBUS C OMOPOM HA ajarOpHT
pa300paHHbII COBMECTHO C MelaroroM € MCIMOIb30BaHHEM 3aKOHA BCEMUPHOTO T5I
JJIs1 pacuéTa CHJIbI TSDKEeCTH.

Habmofenne W oOCy)XZeHMe C TIOMOILbIO [lefjarora OIBLITOB II0 M3Me
TIPH YCKOPEHHOM /IBHKEHHU.

AHan13 C TIOMOLIIBIO [Teflarora yCJI0BUi BO3HUKHOBEHHsI HEBECOMOCTH U TTEePerpy3
PemieHrie THIOBBIX PAaCuéTHBIX 3a7jau B 1—2 fIe¥iCTBUS C OTIOPOM Ha airOpuT
pa300paHHEIN COBMECTHO C e/JaroroM Ha OrpeZie/ieHre Beca Tejla B Pa3/IMUYHBIX Y
AHanmmu3 c omopoii Ha TeXHOJIOTHYeCKYIO KapTy T0J, pYKOBOZCTBOM Tlefjarora CH
TeJl0, MOKOsIIIleecst Ha OTope.

OripeziesieHye € IOMOLLBIO TIeflarora LieHTpa TsHKeCTH Pa3IiuHbIX TeJl.




3aKOHBI
CcoXpaHeHHs
(10 u)

Nmnynsc Tena. M3meHeHue — umnyabcad.
Hmnyabc cunbl. 3aKOH COXpaHeHUs] UMITYJbCa.
PeaktuBHOe aBwkeHue (MC).
MexaHuueckast paboTta ¥ MoIIHOCTb. Paborta
CWI TSDKECTH, ynpyeocmu, mpeHus. Censb
sHepeuu u pabombl. TloTeHIManbHas SHePrUs
Tesa, TIOAHSATOTO HaJ, TIOBEPXHOCTHIO 3€MJIH.
TIomeHnyuanbHas 3sHepeust CHAmoil NPYHCUHBI.
KuHeTtnueckast JHEeprusl. Teopema 0
KuHemuueckoll 5Hepeuu. 3aKOH COXpaHEHHs
MeXaHU4eCKOW SHepruu.
Hemoucmpayuu
1. Tlepepaua mMmITysbCca TPU B3aUMO/EHCTBUM
TeJl.

2. TIpeobpa3oBanus
B3aMMOJIeHCTBUM TeJl.

3. CoxpaHeHue wumIly/bCca [pPU HEyNPyrom
B3aUMO/Ie/ICTBUMU.

4. CoxpaHeHue UMIIy/lbCa TP abCOMOTHO

YTIPYrOM B3aUMO/IeICTBUU.

HabsrosieHre peakTHBHOTO JBYDKEHNSI.

6. CoxpaHeHMe MexXaHWUECKOH 3Heprud Ipu

CBOOO/IHOM TaZIEHUH.

7. CoxpaHeHUEe MeXaHWYeCKOW 3Hepruu Mpu

JBYDKEHUH TeJla 1oJ] IeCTBUEM TMPY>KHUHBI.

JlaGopamopHble paGombl U ONbIMbI.
1.0npeseneHrie  paboTbl CU/IBI TPEHHS TIPH

paBHOMEDHOM  /[IBIDKEHMH  Telda IO

TOPH30HTa/IbHOM NTOBEPXHOCTH.
2.0OripesienieHre pabOTBI CHJIBI YIIPYTOCTH TIPU

roJbéMe rpy3a C WICTIO/Tb30BaHNEM

HETIO/IB)KHOTO U TIO/IBYDKHOTO OJTOKOB.
3.3yueHue 3aKk0Ha COXpaHEHUsI SHEPrUU.

SHepruu npu

Ul

Habmogenue u o0Cyx/jeHre ¢ TIOMOILBIO TIe/jarora OTbITOB, 1eMOHCTPUPYIOIINX
NIpY B3aUMOZEMCTBUM Tes, 3aKOH COXPaHeHWs WMITyJbca NPU abCOIOTHO YII

B3aUMO/IefiCTBUU TeJl.

HabsnrozieHne JeMOHCTpaLUY Tleflarora CUTYyaldii B OKPY’KaroIlel U3HHU C UCTI

COXpaHEeH!s1 UIMITYJIbCa.

PacriosHaBaHMe C OMOpOM Ha TEXHOJIOTMUYECKYI0 KapTy TI0J, PYKOBOJCTBOM
PEaKTUBHOTO [IBYKEHUs B PpUpoe U TexHrke (MC — Ouonorus).

IIpyuMeHeHHe COBMECTHO C TIe/JarOrOM 3aKOHAa COXpaHeHHsl UMITy/jbca [ P
B3aMMO/IelCTBUA Tes (Ha NpUMepax Heynpyroro B3aWMOJEeMCTBUS, YIIPYTOro Iie
JlelCTBYs IBYX OIMHAKOBBIX TeJI, OHO U3 KOTOPBIX HEMOJBIKHO).

PellleHre TUIOBBIX PacUéTHBIX 337lay B 2—3 [JeWCTBUS C ONOPOH Ha ajarOpuT
pa300paHHbI COBMECTHO C I1e/jaroroM C UCI0/Ib30BaHreM 3aKOHa COXPaHEeHHs UM
OripeziesieHre C OMOPOM Ha AWAAKTUUeCKUH MaTepuana paboThl CUMBI YIIPYTOCTH
C UCIO/Ib30BaHWEeM HeTIO/IBU)KHOTO U TIOBHXKHOTO GJIOKOB.

V3MepeHye COBMECTHO C MeJjaroroM MOIJHOCTH.

Vi3MepeHye C TIOMOILBIO T1e/larora MoTeHLHaTbHON SHePruy YIpyro /1ehOpMHUPOB

V3MepeHyre COBMECTHO C MeJaroroM KMHeTH4YeCKOl Hepruy TeJia 1o JjIMHe TOpM
HabmrozieHue 3a SKCllepUMEHTaAbHBIM CpaBHEHHEM W3MeHEeHHs! IOTeHIHalbH
SHepruii Tesa Npy JBUKEHUH M0 HAKJIOHHOM TJIOCKOCTH.

HabsrozieHne 3a 3KCriepUMeHTa/IbHON ITPOBEPKOW 3aKOHA COXpPaHEHHS] MeXaHWY
CBOOO/THOM TMafIEHUH.

[IprmMeHeHVe Ha HayvaJlbHOM YDOBHe, C OTMOPOM Ha AWJAKTUUECKWH Marepuas

MeXaHU4eCKOW SHepruu /s pacuéTra NoTeHMaAbHOM U KUHEeTUYeCKON SHeprui T

PerteHue TUMOBBIX PacyéTHBIX 3a7ad B 1—2 feHCTBUA C OMOpPOW Ha aaropuT
pa300paHHBI COBMECTHO C TIeJjaroroM C WCII0Jb30BaHWEM 3aKOHA COXpaHe
5HEpPIUH.



Pazgen 9. MexaHnueckue Kojiedanus v BoiHbI (15 u)

MexaHuueckue
Kosiedanus (7 u)

KonebaTenbHoe — [BUKEHUe. OcHoBHbIe
XapaKTepPUCTUKY KojieOaHUl: Mmepuoji, 4acToTa,
aMruuTyza. Mamemamuueckull U NpyH#CUHHbIL

masmuuku.  IlpespaujeHue  3Hepeuu  npu

KosnebameabHOM O8UNCEHULL.

3aTyxaroiie KosebaHusi. BbIHYK/IeHHbIe

Kosnebanus. PesoHaHc.

Jemoncmpayuu?

1. Habntomenve  KojebaHuii  Teqm  mof,
JEMCTBUEM  CUIbl  TSDKECTH U CHJIBI
yIPYTOCTH.

2. HabGmogeHue KonebaHui rpysa Ha HUTU U
Ha TIpY>KUHe.

3. HabmozeHne BbIHYX[eHHBIX KojiebaHuH U
pe30HaHca.

JlabopamopHbie paGombt U ONbiMbl.

1. OnpefienieHe  4acTOTBl M Tepuoja
KoJie0aHWM MaTeMaTH4eCKOT0 MasTHUKA.

2. OnpepenieHie  4aCcTOTBI MW MepUoja
KosilebaHW{ TIPY)KMHHOTO MasiTHUKa (Wnu
3/1eKTPOHHAsA leMOHCTpPAaLUs).

3. UccnenoBaHre  3aBUCHMOCTH  TlepHofia
KoJsieOaHU IO/BeIIeHHOTO K HUTU Tpy3a
OT JI/IMHBI HUTH.

4. UccnefoBaHe  3aBUCHMOCTH  TlepHozia
Kosie0aHWH TIPY)KMHHOTO MasiTHUKA OT

MacChl rpysa (um 3JIeKTPOHHas
JIeMOHCTpaLys).
5. IIpoBepka He3aBUCUMOCTH repuoja

KoJjieOaHUH Ipy3a, [0/IBELIEHHOT0 K HUTH,
OT Macchl rpy3a.
6. OnbITEL, [eMOHCTPUPYIOLIUE 3aBUCHMOCTb

nepuoa KosiebaHui MIPY’KUHHOTO
MasiTHUKa OT MacChl Ipy3a U >KECTKOCTU
TIPY>KUHBL.

7. N3mepeHue YCKOpeHUs CBOGOHOTO
rajeHust (mnu 3J1IeKTPOHHAs

JleMOHCTparlusi).

Habmogenue kosiebaHuii mof AeHCTBUEM CUJ TSDKECTH W YIIPYrOCTH M OOHapy.
nesarora nNogo6HbBIX KoyiebaHul B OKPY>KaroLieM MHpe.

AHanM3 COBMECTHO C TiefaroroM Kome0aHWi Trpy3a Ha HUTH M Ha TIPY)KUH
aJITOPUTMY YaCTOThI KOJleOaHHI MaTeMaTHUECKOTO U MPY>KUHHOTO MasiTHUKOB.
HabmozieHne 1 00bsiCHEHVE C TOMOLIBIO Melarora siBlIeHust pe30HaHCa.
ViccnefoBaHve € OMOpOM Ha aaropuTM, IpejBapuUTenbHO pa3obpaHHBI COBM
3aBHCMMOCTH I1epro/ia KosiebaHui IT0/jBellIeHHOr0 K HUTH TPy3a OT JJIMHbI HUTH.
ITpoBepka C OmMoOpoii Ha TEXHOJIOTHUECKYHD KapTy I10J, DPYKOBOJCTBOM Ilefar
neproa KosebaHuii rpy3a, TOBELIeHHOr0 K JIeHTe, OT MacChl 'py3a.
HabsnrozieHue 1 00CyKeHue MoZ, pyKOBOJCTBOM Ie/larora OIbITOB, JEMOHCTPHUD
neprojia KosebaHui MpY)KMHHOTO MasiTHUKA OT MacChl TPY3a M )KECTKOCTH MPYKH
ITpuMeHeHwMe ¢ MOMOIIIBIO TleJJarora MaTeMaTUYeCcKoro ¥ MPY>XKUHHOTO MasiTHUKOB
[JJIs OTTHUCaHUsT KoyiebaHui B OKPY>KarolieM MUpe.

PellleHre TUIOBBIX PacuéTHBIX 3a7au B 1—2 felicTBUS C OMNOpOI Ha aaropuT
pa300paHHbI COBMECTHO C TeJaroroM, CBs3aHHBIX C BBIUMC/IEHUEM WX OL{eHKON
KoJie0aHui



Mexannueckue
BOJIHBL. 3BYK
8w

MexaHuueckue BOJIHBI. CaoticTBa
MeXaHUJIeCKUX BOJIH. ITpodonbHble u
nonepeuHble 80/AHbL. [IAUHA 80/HbI U CKOPOCMb
eé pacnpocmpaHeHus.. MexaHuueckue 80/Hbl 8
meépoom mese, celicmuueckue 60/1Hbl (MC).

3ByK. I'poMKocmb 38yKa U 8blCOMA IMOHQ.
OmpadiceHue 38yka. MH(ppaseyk u yabmpaseyk.

Jemoncmpayuu’
1. PacnpocrtpaHeHue

TOTIepeyHbIX BOJH.
2. HabmoJieHre 3aBUCHMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.
3. AKyCTUYeCcKui pe3oHaHC.

TMPOA0J/IbHBIX u

O6Hapy)XeH’e U aHa/IU3 C TIOMOIL[bIO [1e/1arora BOJHOBBIX SIBJIEHUIN B OKPY>KaFOII[e
HabnromeHrne COBMECTHO C TIe[jaroroM paclpOCTPaHEHHs TMPOJOIBHBIX H TI0
Mojlen) ¥ 0OHapy’KeHHe aHAJIOTUUHBIX BUJOB BOJIH B MPUPO/Ie (3BYK, BOJSHBIE BO
Bbruricienue B 1—2 efiCTBUS C OMOPOM Ha aArOpUTM, TPeABAPUTENBHO pa3obp
Te/laroroM Ji/IMHbI BOJIHBI M CKOPOCTU PaclpOCTPaHeHUs! 3BYKOBBIX BOJIH.
HabmogeHue 3a 3KCIepUMEHTAlbHBIM OIpPeZe/eHUeM TPAHUI] YacTOThI CIT
KosiebaHuH.

HabmojeHre 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOThI (B TOM UKMC/Ie C UCTI0/Ib30B
MHCTPYMEHTOB).

HabnrozeHue 1 00BsiCHEHHE C TIOMOLLBIO TIeIarora siB/ieH|st akyCTHUeCKOTrO Pe30H
UreHre COBMECTHO C I1eAaroroM OpUrMHaJbHOTO TEeKCTa, MOCBSIMEHHOTO UCTIONb
y/IbTPa3ByKa) B TeXHUKe (3XO0JIOKALWS, YJIbTPa3ByK B MeJUWIUHE U JpP.); Bb
T10 TEKCTY (CMBIC/IOBOE UTeHUe)

Pa3pen 10. J1ieKTpoMarHUTHOE I0JIe M 3JIEKTPOMAarHuTHbIE BOJIHEI (8 u)

DJ/IeKTPOMarHuT
HOe 1oJie

M 3/1IeKTPOMarHu
THBIE BOJIHBI
(84

DeKTPOMarHuTHOe rose.
OneKTpoMarHUTHEIe BOJTHBI. Ceoticmea
3/1eKMpOMAazHUMHbIX BOJTH. Ikana
3/eKmpomMazHUmHbIX  8oaH.  HMcnonb3ogaHue

3/1eKMPOMASHUMHbLX 80AH 0/151 COMOBOII C8S3U.
D/eKTpoMarHUTHast npupoza cBerTa.
CkopocTb cBeTa. BosiHOBLIe CBoOMCTBa CBeTa.
Jemoncmpayuu’
1. CoiicTBa 3/1€KTPOMarHUTHBIX BOJIH.
2. BoyHOBBIE CBOWCTBA CBeTa.
JlabopamopHbie paGombt u ONbIMbl.
1.Vi3yueHHe CBOMCTB  3/IeKTPOMarHUTHBIX
BOJH C  TIOMOIII0  MOOW/IBLHOTO
TenedoHa.

ITocTpoeHMe TPOCTBIX PacCy>KZAEeHWM Ha OCHOBe TIO/TOTOB/IEHHBIX BBIPaKEHHUH
B3alMOCBS3b 3/IeKTPUUECKOr0 ¥ MAarHUTHOTO TIOJIeH.

HabmofeHue 3a sKCriepiMeHTaIbHBIM M3yUeHHeM CBOWCTB 3/IeKTPOMarHUTHBIX
TTOMOIIIBI0 MOOWTEHOTO TesiedoHa).

AHasu3 ¢ OMOILIBIO Teflarora PeHTTeHOBCKUX CHUMKOB Ue/I0BeuecKoro OpraHusm
AHamu3 COBMECTHO C TIeJarOrOM TeKCTOB, OITMCHIBAKOIIMX IIPOSIBJICHUS
W3/Ty4YeHVs B IPUPOJeE: KUBble OPraHU3MbI, U3/TyueHHs] HeOeCHBIX TesT (CMBIC/IOBOE
PacriosHaBaHMe Y aHa/IM3 Pa3/IMYHbIX NTPUMeHEeHUH 3/1eKTPOMAarHUTHBIX BOJIH B T
TeXHOJIOTUUEeCKYIO KapTy MO/, PYKOBOJCTBOM Iefarora.

PerteHye TUMOBBIX PacyéTHBIX 3a7ad B 1—2 [eHCTBUA C OMOPOM Ha aaropuT
pa300paHHbII COBMECTHO C Te/jaroroM C MCIoIb30BaHueM (hopMyt A1t CKOPOCTH
BOJIH, [JIMHBI BOJIHBI Y YaCTOTHI CBeTa.



Pa3pen 11. CBeTtoBble siBjieHuA (15 4)

3aKoHbI
pacnpocTpaHeHH
s1 cBeta (6 u)

HYHEBaﬂ MoOJe/lb CBeTa. WcTouHuku cBeTa.

TpsamonuHeliHoe

pacnpocmpaHeHue ceema.

3ammenus Coavya u JIyHbl. OTpakeHUe CBeTa.

Inockoe 3epkano. 3akoH ompadiceHus ceemd.

I[TpesomiieHue cBeTa. 3aKOH TIPeJIOMIIEHUS

cBeTa. IlonHoe 8HympeHHee ompasiceHue ceemd.

Hcnonb3osaHue nomHo20 8HympeHHe20

OmpadiceHusi 8 ONMUYECKUX C8emosooax.
Jemoncmpayuu’®

1.
2.
3.

4.
5.

[TpsiMmonyHeliHOe pacripocTpaHeHue CBeTa.
OTtpaskeHue cBeTa.

IMonyueHrie u300paKEHUM B TJIOCKOM,
BOTHYTOM U BBINYK/IOM 3epKasax.
IIpenomenue csera.

OrnTrueckuii CBeTOBOZ,.

JlaGopamopHble paGombl U ONbIMbI.

1.

. UccnepoBanue

VccnenoBanue 3aBUCHUMOCTH
OTpa)KEHUsI CBETOBOTO Jyda
TajieHusl.

yria
OT yrma

. VI3yyeHne XapaKTepUCTHK HW300pakeHHsI

TIpeZiMeTa B IJIOCKOM 3epKaJle.
3aBUCHMOCTH yria
MpeJIOMJ/IEHUs]  CBETOBOIO Jlyya OT YrIja
na/ieHyst Ha TPaHULIe «BO3/yX—CTeKJIO».

HabmofeHue OMBITOB, [eMOHCTPUPYIOIIUX sIBJIeHHe TPSIMOJIMHEHHOT0 pacr
(BO3HMKHOBEHHE TEHW U TMOJYTEHW), U UX WHTEpPIpeTalys C UCMO0Ib30BaHUEM
Jyua.

OO6bsiCHEeHHE U MO/IETMPOBAHKE MOC/Ie PACCYXXJEHUsS C TMelaroroM 1o CXeMe COJl
3aTMEHUH.

VccepmoBanve ¢ OMOpoi Ha TEXHOJIOTHUECKYO KapTy T10/] PyKOBO/ICTBOM TTe/Iaror
OTpaKeHWsI CBETOBOTO JIy4a OT yTJia Ta[eHusl.

V3yueHue C IOMOIIBIO ITeJlarora CBOMCTB N300paykeHUs B TJIOCKOM 3epKajie.
HabmogeHue U oOBsiCHEHWE COBMECTHO C T€/IJarOTOM OTBITOB T0 TIOMyueH
BOTHYTOM U BBIMYK/IOM 3epKanax. HabmofieHue v 00bsiCHEHUE TIOC/Ie pacCyX/e
CXeMe OMBITOB 0 TIPeJIOMJIEHHIO CBETA Ha TPAHULIE PA3/IMUYHBIX CPeJl, B TOM UHC/I
BHYTPEHHUM OTPakKeHHEeM.

Vccnenosanue TOJ PYKOBOJCTBOM TMeZiarora 3aBUCHMOCTU yrJia TPEeIOM/IEHH
CBETOBOTO JTy4a Ha TPAHUIIE «BO3YX—CTEKIIO».

Pacro3HaBaHWe C TIOMOINBIO TIe/larora SIBJIEHUM OTPayKeHWs W TIPeJIOMJIEHUST CB
>KU3HHU. AHa/U3 U 00BbsICHEHNE COBMECTHO C TIe/]JarOrOM SIBJIEHHUST OTTTUUECKOT0 MU
PellleHre TUMOBBIX PACUETHBIX 3a7au B 1—2 feHCTBUsS C OMOPOW Ha aarOpuT
pa300paHHbII COBMECTHO C TIeJJaroroM C KCIMOIb30BaHHEM 3aKOHOB OTPaXKEHUS U

JInH3BI
M ONTHYECKHe
npuodops (6 u)

Jlunza. Xog Jsyueidt B quH3e. Onmuueckas

cucmema
meneckona (MC). [Ina3

d)omoannapama, MUKpOCKona u

KaK onmuyeckas

cucmema. Bﬂu30pykocmb u aa/leOS'OpKOCTle.

Jemoncmpayuu?

1. Xoj nyueii B cobuparoliieli 1H3e.

2. Xop yiyueid B pacceMBaroILei MH3e.

3. TloniyueHue W300pa>keHUH C TOMOIIBIO
JIVH3.

4. TTpuHUMn JelcTBuUs (doToamnrmapara,
MHUKDPOCKOTIa ¥ TeJIecKoTIa.

5. Mogens riasa.

JlabopamopHbie paGombt u ONbiMbl.

IMonyuyeHue TMOA KOHTPOJEM Tiefarora u300pa’keHWH C MOMOILBbI0 CobGHparolLe
JIUH3.

OmpenenieHde C OMOPOM Ha aaropuTM pa3pabOTAaHHOTO COBMECTHO C TIef
PACCTOSIHUSI Y ONITUYECKOW CUJTbI COOMPAtOILiel JTUH3bI.

AHanu3 COBMeCTHO C TieJarOrOM YCTPONCTBA M TIPUHLMIA JAeWCTBUS HEKO
npubopoB: ¢oToarnnapaTa, MUKpockomna, Teieckora (MC — 61o/iorusi, acCTpOHOM
AHamu3 ¢ oTIopoii Ha TeXHOJIOTUYECKYIO KapTy IM0/] PyKOBOACTBOM Te/iarora siBjie
[IA/TbHO30PKOCTH, MPUHIHIA feicTBus 0ukoB (MC — Guosiorus).




1. ITonyyeHne w300paKeHUH C TOMOIIBIO
cobuparoriieii TMH3bI.

2. Onpepenenvie (OKYCHOTO pacCTOSIHUA U
ONTUYECKOM CH/IbI COOHMPAIOILEeH JIMH3bI
(WM 3/1eKTPOHHAsT IEMOHCTPALS).

Pasznoxenue
Oes1oro cBera
B crieKTp (3 1)

PasznooceHue 6enoeo cgema 8 cnekmp.
Onbimbt HblomoHa. CnosceHue cnekmpaibHblX
ysemos. [Jlucnepcus ceema.
Jlemoncmpayuu’
1. PaznoskeHvie 6esioro cBeTa B CIIEKTP.
2. IlonyueHue Gesioro cBeTa IpHU CIOXKEHUU
CBeTa pasHbIX LIBETOB.

JlabopamopHbie paGomb!t U ONbiMbl.

1. OnbITHI TIO pa3/ioKeHuto 6eyoro ceeta B
CTIeKTP.

2. OnbITHI 110 BOCHPUSITUIO LiBeTa MpeaMeTOB
TpY WX HaOMIOleHNH uepe3 IIBeTOBbIE
GUIBLTPEL

HabiroieHre COBMECTHO C Te[iaroroM 1o pas/ioXKeHuto Heoro cBeta B CIIEKTP.
Habmoaenue u 06bscHeHHe Ha 6a30BOM ypOBHE 110/ PyKOBO/ICTBOM Tie/jarora ort
GeJoro cBeTa Ipy CII0KeHUY CBeTa Pa3HbIX IIBETOB.

[MpoBeneHre U 00BsICHEHHE TIO/, PYKOBOJCTBOM I€/jarora OMbITOB M0 BOCIPUSTH
TIPU WX Hab/MIOA€HUH Yepe3 LIBeTOBbIe (PUIBTPHI (LIBETHBIE OUKH).

Pazpgen 12. KanroBbie aBiaenus (17 u)

HUcnyckanue

M NOrJ/IoIIeHne
CBeTa aTOMOM
(44)

Onbimbi Pe3epgopda u riiaHeTapHasi MOZesb
aroma. Mogens aroma bopa. HcnyckaHue u
noznowjeHue  ceema  amomom.  Keanmbl.
Jluneliuamble cnekmpbi.

O6cyxeHre C TIOMOILbIO Tefilarora 1jeJid OmbITOB Pesepdopma mo uccn
BLIIBIDKEHVE THIIOTe3 O BO3MOJKHBIX pe3yJ/IbTaTaX OIBITOB B 3aBUCHMOCTH O
CTPOEHHs aTOMOB, JOPMY/TMPOBaHKE BbIBO/IOB U3 Pe3Y/IbTaTOB OIILITOB.

O6CysXeHre C OMOpPOM Ha TEXHOJOTMYECKYI0 KapTy TI0[, PYKOBOACTBOM Tena
TJIaHeTapHOM MO/Ie/T aTOMa M OCHOBAHHM /IJ1s TUIOTe3b! bopa o cTarjMoOHapHBIX O
HabmtoeHre COBMECTHO C MeJaroroM CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB W3
BetecTB. OObsICHEHHE C OTMOPOY Ha TUIAKTHUeCKUH MaTepua JMHeHYaThIX CIeKT

Crtpoenue
aTOMHOrO siipa
(69)

PaZii0akKTUBHOCTb. Anb(a-, bema- u 2amma-
ustyyeHus. ~ CTpoeHuWe  aTOMHOrO  sifipa.
HyknoHHas modenb amomHoz2o si0pa. HM3omonbl.
PaoduoakmuseHble npespaujeHusl. Iepuod
noaypacnada amomHbix sidep.

Jemoncmpayuu

1. CnieKTpsI U3/1y4YeHHUs U MOTJIOILeHUs.

2. CrieKTpbl pa3/IUYHbIX ra3oB.

3. CnekTp BofiOpO/a.

OG6cysk/ieHre COBMECTHO C I1elar0roM BO3MO)KHBIX THIIOTe3 0 MOJI/ISIX CTPOEHUs
OripefienieHye 110 CXeMe C UCIIOb30BaHWEM METOJHUEeCKOro MaTepHana IMof pyK
cocTaBa siiep 10 3aZlaHHBIM MAaCCOBBIM U 3apsiZiOBBIM UHC/IaM M TI0 TOJI0XKeHH
cucreme 31eMeHTOB (MC — xumus).

AHamnu13 ¢ ormopoi Ha TeXHOJIOTHUECKYO KapTy 10/, PyKOBOJCTBOM Ie/larora u3me
Y ero I10JI0)KeHUs! B TIepHO/INUeCcKoi cucteMe Ipu  -pagunoaktuBHocTd (MC — x
ViccnenoBaHye € IOMOIIBIO ITeflarora TPeKOB — -4aCTHL] 110 TOTOBBIM (oTorpadust
HabrozieHue 3a feMOHCTparell paboThl U3MepeHus pafitaljioHHoro (oHa ¢ 1
OL|eHKa er0 MHTeHCHBHOCTH.




4. HabmoeHue TpeKOB B KaMepe BuibcoHa.

JlabopamopHtbie paGombl U ONbiMbl.

1. HabmodeHue CnaoOWHbIX U AuHeliuambixX
CNeKmpos U3AYUEeHUSL.

2. ViccnienoBaHue TPEKOB: v3MepeHHe
SHEPTUM YaCTULBl TI0 TOPMO3HOMY ITyTH
(mo ¢ororpaduam) (WM 3MEKTPOHHAS

AHanu3 COBMECTHO C TIeJaroroM OHOJIOTHYeCKMX W3MeHEeHWH, MPOUCXOSIL
PaJroaKTUBHBIX u3nyuyenuit (MC — 6uosnorus).

HabmogeHue feMOHCTpalid 00 WCIOb30BaHUE PAJUOAKTUBHBIX U3YUYEeHUN B
6rosorus).

JIeMOHCTpaLys).
SfnepHbie SlnepHble peakiuM. 3aKOHbI COXpaHeHUs | PellleHMe TUIIOBBIX pacuéTHBIX 3aay B 1—2 [eMCTBUS C OMOPOI Ha alroput
peakiuu (7 u) 3apsiIOBOTO Y MacCOBOTO YMCesl. DHepausi €853uU | pa300paHHbIM COBMECTHO C TearoroM C WCIO/Ib30BaHHEM 3aKOHOB COXpa
amomHbix sdep. CesA3b Maccbl U 3Hepeuu. | 3aps/iOBBIX UMCel Ha OMpefiesieHWe pe3y/bTaTOB SiIePHBIX DeakLuii; aHamu3
Peakyuu cunmesa u deneHus s0ep. icmouHuku | HeBO3MOKHOCTH si[JepHOM peakLjiH.
sHepeuu Connya u 38é30 (MC). OteHKa C IMOMOLL[BIO T1e/larora SHepruy CBsI3M siep C UCMOIb30BaHueM (HOPMYJIbI
Anepnas JHEepreTHKa. Helicmeust | OBCy’KieHHe COBMECTHO C TeJaroroM MepCrieKTUB KCI0/Ib30BAHUS YIIPaB/isieM
paouoaKkmueHblx — U3dyueHull — HA ~ Jicueble | CHHTe3a.
opaaHusmbl (MC). O6cyxeHre COBMECTHO C TIeZlarOrOM TIPEeMMYIIeCTB U JKOJIOTMYEeCKUX TIPO
Hemoucmpayuu simepHoi sHepreTukoit (MC — 3KoJ0THs).
1. Pabora CuéTuurKa HWOHU3UPYIOLLUX
W3/TyYeHnH.
2. Perucrtpanys u3nyuyeHUs TIPUPOJAHBIX
MHHEepasIoB U TIPOJYKTOB.
JlabopamopHbie paGombt u ONbiMbl.
1. i3mepenre pagyoakTUBHOTO (oHa (Wiu
3/1IeKTPOHHAA [leMOHCTpaLs).
IToBTOpUTEIbHO-00001aOIMIi MOAYJTH (9 U)
CucTremaTtu3anyst O06o01ieHre cofep)KaHusi KakAoro u3 | BbimosHeHWe C  TOMOIBIO  Tejarora  y4yeOHbIX — 3afiaHuii, TpeOyro]
1 0600111eHNE OCHOBHBIX pasziesioB Kypca (U3MKK: | KOMIIETEHTHOCTeNW,  XapaKTepU3VIOIIMX  eCTeCTBeHHOHAyYHYH0  I'PaMOTHO
TIPe]METHOTO MeXaHUYecKue, TeIyIOBble, 3/IEKTPOMArHUTHbIE, | MOJYUYEeHHbIX 3HAHWW [/I8 HAyuyHOTO OOBSICHEHUS (DU3UUECKUX SBJIEHUM B OKD
CoZiepsKaHust KBaHTOBBIE SIBJIEHUSL. Y TIOBCEZIHEBHOM JKM3HH, a TakKe BBISBIEeHUs (DM3MUECKUX OCHOB Dsifia COBPEM
Y OTIBITA HayuHbIii MeTo/ TTO3HaHUS 1 €r0 peasm3anysi | IPUMeHeHHsI OCBOEHHBIX 3KCIIePUMEHTATbHBIX YMeHHUW I MCCiefioBaHus (u3
[lesITeNIbHOCTH, B (PM3MUECKUX UCCIIeZ0BaHHUSX. TOM UHCJIe /IS TPOBEPKH TUIOTe3 U BBISIBIEHUST 3aKOHOMEepPHOCTeH.
NpUOOPETEHHOTO CBs3b GUM3MKU ¥ COBPEMEHHBIX TEXHOJIOTHH B | PellleHHe TUIOBBIX PacuéTHBIX 3a7au B 1—2 AeHCTBUS C OMOPOM Ha anropuT

TIpY U3y4YeHUn
BCero Kypca
¢busvku

o0slacTy Tepefaud MHQOpPMaLMY, SHEPreTHKe,
TpaHCIopTe

pa300paHHbIi COBMECTHO C IejaroroM, B TOM YHMCJIe TIpeJrio/iaraoiiiux HCIIo/b3
MO/IeJI1 M OCHOBaHHBIX Ha COZlep)KaHUM Pas3/IMYHbIX pa3/iesioB Kypca hU3HUKU.




[Tpu pa3paboTke paboueli rporpaMMbl B TeMaTHYeCKOM TJIAaHUPOBAHWM JIO/DKHBI OBITH YUTEHBI
BO3MOXXHOCTH HUCII0/Ib30BaHUSI 37eKTPOHHBIX (LM(POBbIX) 00pa30oBaTe/IbHBIX PEeCYypCOB, SIBSFOILUXCS
yueOHO-MeTo/[JUUeCKUMU MaTepuaiamMu (MyabTUMeAuiiHble TPOrpaMMbl, 3/1eKTPOHHbIe YueOHUKU U
3a[JauHMKH, 3/IeKTPOHHBbIe OUOMMOTEKH, BUPTYyabHbIe 1abopaTopun, UTPOBbIe TIPOTPaMMbI, KOJUIEKLIUU
1idpoBeIX 00pa3oBaTe/bHLIX PECYPCOB), peanu3yloIMX AuAakTHUYeckue Bo3MokHoctu UKT,
cofiepkaHue KOTOPbIX COOTBETCTBYeT 3aKOHOZATeTLCTBY 00 06pa3oBaHUM.

IIOYPOYHOE IVTAHUPOBAHUE
7 KIIACC

KosnuecTBo uacoB JJ/IeKTPOHHBIE

Ne Jara
n/ | Tema ypoka B K I - nudposbie
P o ORTPOTILHE! parerirHecic y oOpa3oBaTe/IbHbIE

n ) e padoThbI e padoThbI A pecypcet

®dusrka — Hayka o
npupoge. ABneHus
rpupozsl. dusuyeckue
SIB/IeHYS

MexaHuueckue,
TeIJIoBbIe,

2 3/7IeKTpUYecKue, 1
MarHuTHbIe, CBeTOBLIE,
3BYKOBbI€e SIBJIEHUS

dusnuecKre BeJTMUHUHbBI
U X U3MepeHHe

4 Ypok-uccienoBanue 1 1
"3mepenue




TeMIlepaTypsbl Ip1
TIOMOLLIY KUJKOCTHOI'O
TepMOMeTpa U JaTuuKa
TeMIlepaTypsb!"”

Kak ¢usuka u gpyrue
eCTeCTBeHHbIe HayKH
W3y4aloT MPUPOAY.

EcTecTBeHHOHayUHbIN BH6H‘HOTeKa LHOK

MeTO/, MO3HAHUSI. hitpsi//m.edso0. (/09072
Onucanve pusruecKux 2

SIBJIEHUU C TIOMOIIIbIO

Moziesien

Ypok-uccienoBanue

"ITpoBepKa rumnoTe3sbi:

JANbHOCTE T0JIETa

LIapHKa, MyL{eHHOI O

TOPU30HTAJ/ILHO, TEM

OosbIiIe, yeM 0O0JIbIIIe

BbICOTA ITyCKa"

CTpoeHue BellleCTBa.

OrnbITeI, 0OKa3bIBaKOILAEe BH6H_HOTeKa HOK
JMCKPeTHOe CTPOeHHe ttpsi//m.edsoo.(u/09fe0
BellleCTBa 2

[ BrKeHUe yacTul] BH6H‘HOTeKa HOK
BemecTsa Zttpﬁ.ﬂm.ﬂimmiﬁﬂaﬂlﬁ

Ypok-ucciiefoBaHue
«OMnbITBI IO
Ha0JTI0/IEHHUIO TeTJIOBOTO




pacIIMpeHus Ta30B»

ArperaTHbie COCTOSTHUS

10
BelleCTBa
B3anmocBsA3b MeXay
CBOMCTBaMU BellleCTB B
pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX Bbubmoteka LIOK
11 aTOMHOMO/JIEKYJIIPHbIM https://m.edsoo.ru/ff0a037
CTPOEHHEM. 8
OcobeHHocTu
arperaTHbIX COCTOSTHUM
BO/Ibl
MexaHuueckoe
JIBIKEHHE. bubmmoreka IIOK
12 PaBHOMepHOe 1 https://m.edsoo.ru/ff0a05¢
HepaBHOMepHOe 6
[IBIDKEHHE
13 CkopocTb. EauHuLbI BH6H_HOTeKa LHOK
cKopoCTH https://m.edsoo.ru/ff0a079
c
14 Pacuer nyt U BpeMeHU BH6H_HOTeKa LHOK
—— https://m.edsoo.ru/ff0a0ae
4
Wueprys. 3aK0H
VHePLIUU. bubmmoreka LIOK
15 B3aumozeiicTBre Tesn https://m.edsoo.ru/ff0a0cl
KaK TIpUYMHA U3MEeHEeHHsI 0
CKOPOCTHU [IBUYKEHUS TeJl
16 [InoTHOCTS BeljecTBa. bubmoteka LIOK




Pacuet macce! 1 00bema
TeJia 10 ero IJIOTHOCTH

17

JlaboparopHast pabota
«Ornpepnenenuve
[UJIOTHOCTHU TBEPAOr0
Teaa»

18

PeltieHue 3agau 1o teme
"ITnoTHOCTE BelrjecTBa"”

bubmioreka LIOK
https://m.edsoo.ru/ff0a123
C

19

Cuia Kak
XapaKTepUCTHKA
B3aMMO/IENCTBUS TeJl.
Cua yripyrocTtu. 3aK0H
I'yka

20

JlaboparopHast pabota
«/3yueHue
3aBUCUMOCTH
pacTsKeHust
(nedopmariyn)
TMIPY’>KUHBI OT
TIPUJIO’KEHHOM CUJIbD»

21

SIBneHue TATOTEeHUS.
Cuna TsKecTu

22

CBsi3b MeX/ly CUJION
TSDKeCTH ¥ Maccoi Tena.
Bec Tena. Peiienne
3a7iau 110 Teme "Cuna
TSDKeCTH"

bubmmoreka IIOK
https://m.edsoo.ru/ff0al77
8

23

Cuna TsKecTy Ha

bubmuoreka IIOK




JIpyTUX IlaHeTax.

DrsMeCKIe https://m.edsoo.ru/ff0a150
XapaKTePUCTUKU IJIaHEeT 2
N3mepenue cul. Bubmmorexa LIOK
24 ImavomeTp https://m.edsoo.ru/ff0a18c
c
bubmmoreka IIOK
25 Bec Ttena. HeBecomocThb https://m.edsoo.ru/ff0al77
8
Crio)keHue IByX CUJI,
%6 HarpaBJ/IeHHBbIX I10 BH6H_HOTeKa HOK
e —— https://m.edsoo.ru/ff0ala7
PaBHO1elicTBYOIIast CUJT 0
Pemenue 3azjau 1o Teme
27 "PaBHOZIEMICTBYOIIAst
cun"
TpeHue CKOIbXeHUs U Bubmioteka LIOK
28 TpeHUe TIoKos1. TpeHue B https://m.edsoo.ru/ff0alb
TIPUPO/ie Y TEXHUKE 2c
JlabopaTopHasi paboTa
«/3yueHue
3aBUCUMOCTH CHUJIbI
79 TPEHUSsI CKOTbXKeHUSI OT BH6H_HOTeKa LHOK
CWIbI 1aBJIeHUs U hitps://m.edsoo.nu/ff0alce
Xapakrepa .
COTIPHKAaCaIOLNXCS
TOBEPXHOCTEN»
30 PelieHue 3a/1au Ha

oripefiesieHue




PaBHOZEUCTBYOLEN
CHJIbI

Pertienue 3azau 1o
TeMaM: «Bec Tena»,

«I'padrueckoe bubmioreka LIOK

31 M300pakeHHe CH», https://m.edsoo.ru/ff0ald
«Cubl», €0
«PaBHOZEUCTBYOIIAS
CUI»
KonTponbHast paboTa 1o
TemMaM: «MexaHHUUeCKoe
JIBKeHue», «Macca,

32 IIJIOTHOCTBb», «Bec
Tena», «I'padrueckoe
M300pakeHHe CH»,
«Cunbi»
Hasnenuie. CriocobbI Bubmoteka LIOK

33 YMeHbIIEHUS U https://m.edsoo.ru/ff0a20a
yBeUUeHUs 1aB/ieHust 6
[aBneHve rasa.

34 3aBUCUMMOCTb /IaBJIeHUsT BH6H_HOTeKa LOK
rasa oT o0néMma, fittps://m.edseo.nu/ 02237
TeMIiepaTyphl &
[lepenaua faByieHust

35 TBEPABIMU TejlaMy, BH6H_HOTEK8 LHOK
JKAJKOCTSIMU U Fa3aMU. l;gtpj..ﬂm.mmmiﬁ&laﬁ
3akoH [lackasns

36 [aBieHue B )KUIKOCTU U bubmmoreka LIOK

rase, BbI3BBAHHOe

https://m.edsoo.ru/ff0a271




JIeICTBUEM CUJIbI

TSDKECTH 8
Perienue 3az1au 1o teme bubnuoreka LIOK
37 «/laByeHure B KUJKOCTH https://m.edsoo.ru/ff0a282
v rase. 3akoH [Tackans» 6
bubmioreka LIOK
38 Coob1jarormumecs: Cocyipl https://m.edsoo.ru/ff0a297
0
bubmmoreka LIOK
39 'uapaBIMUeCcKUii Ipecc https://m.edsoo.ru/ff0a313
6
MaHoMeTpBlI.
40 [TopHeBoM
JKAJKOCTHBIM HacoC
ATtmocdepa 3emn.
[IpruviHbI
CquECTBO]iaHHH bubmmoreka LIOK
41 BO3/IYIITHOM 060/I0UKU _
3emsn. 3aBUCUMOCTh hitps//m.edsoo.ru/if022h
aTMocdepHOro 22
JlaB/IeHUsI OT BBICOThI
HaJl ypPOBHEM MOpsI
o Bec Bosyxa. BI/I6JI.I/IOTEKa LIOK
ATmocdepHoe aBrieHue 53
N3mepenue
bubmmoreka [IOK
43 | Ammocdeproro https://m.edsoo.ru/ff0a2da
JassieHus. OrbIT 8

Toppuuenu




3aBUCHUMOCTDL

bubmioTeka 1IOK
44 aTMocepHOro _
JlaB/IeHUsI OT BbICOTbI
HaJl ypPOBHEM MOpsi 4
bapomeTp-aHepouy. bubmioreka LIOK
45 ATtmocdepHoe naBieHHe https://m.edsoo.ru/ffO0a2fc
Ha pa3/IMUHBIX BBICOTAX 4
PerieHue 3a/jau 1o Teme
46 " AtmocdepHoe
JaBjeHue"
[eticTBYE XUAKOCTH U
bubmmoreka LIOK
47 rasa Ha Morpy’keHHoe B _
HUX Tesio. ApXrUMe/i0Ba
cunia &
JlabopaTopHasi paboTa
«Ormipenienenuve
48 BbITaJIKUBAIOIIIeN CHJIbI, BH6H_H0TeKa HOK
JIeCTBYHOLLIeM Ha TeJo, hitps://m.edsoo.n/H0a33t
MOTpYy’KeHHOe B ¢
JKUAKOCTB»
JlabopaTopHasi paboTa
no teme «VccmemoBanve
49 3aBHCMMOCTH Beca Tefa BH6H.HOTeKa LOK
B BOJIe OT 00bEMa itps://m.edsoo. 02351
MIOTPY’KeHHOH B 4
JKUAKOCTb YaCTU Tesa»
bubmioreka LIOK
50 [1naBaHue Ten https://m ru/ff 9

)




51

JlabopaTopHasi paboTa
"KoHcTpyupoBaHue
apeoMeTpa Uix
KOHCTpyUpOBaHue
JIOJKU U olpefie/ieHye eé
IPy30I04bEMHOCTH"

52

Pemenne 3amau mmo
TemaM: «IlyaBaHue
Cy/IOB.
Bo3spgyxoruiaBanue,
«/[laByieHre TBepAbIX
TeJ, )XUJKOCTe! 1
ra3soB»

bubmioTeka LIOK
https://m.edsoo.ru/ff0a365
4

53

KonTponbHast paboTa 1o
Teme «[laBneHue
TBEp/bIX Tel,
JKUJIKOCTEeH U
ra3oB»/Bcepoccutickas
MpoBepoyHasi paboTa
TIpY TIPOBE/IEHUH C
VICITI0/Ib30BaHHEM
KOMITbIOTepa

54

MexaHnueckasi paboTa

bubmioreka LIOK
https://m.edsoo.ru/ff0a3f8
2

55

MowHocTb. EauHuULb]
MOLLIHOCTH

bubmuoreka IIOK
https://m.edsoo.ru/ff0a3f8
2

56

Ypok-uccienoBaHue




"Pacuét MOnHOCTH,
pasBHBaeMOM MpyU
rnoAgbéMe 110 jilecTHULle"

ITpocThie MexXaHU3MBEI.

57 Poiuar. PaBHOBecue cun
Ha pblyare
Pbluaru B TeXHUKe, ObITY
Y TIpUpo/ie.

cg JlaboparopHasi pabota 0.5 BH6H_HOTEKa LHOK
«MccnepoBanne ' itpsi//m.edsoo (/102478
yCJIOBUI paBHOBeCHSI €
pberdara»
Peruienue 3azau ro teme bubmoreka IIOK

59 «YC/I0BUSI paBHOBECUS https://m.edsoo.ru/ff0a48a
pbIuara» )
Kosddurpent
TOJIE3HOTO JAEeUCTBUS

60 MeXaHH3Ma. 0.5
JIabopaTopHasi paboTa
«M3mepenue KII/]
HAaKJIOHHOM TJIOCKOCTH»
Pemenwue 3amau o teme bubmmoreka LIOK

61 "PaboTa, MOII[HOCTb, https://m.edsoo.ru/ff0adc4
KI1g" 8
MexaHuueckas SHeprus. bubnuoreka LIOK

62 KunHetnueckas u https://m.edsoo.ru/ff0a425
TOTeHLIYaIbHasi SHeprus 2

63 3aKOH COXpaHeHH!s bubmioreka LIOK
MeXaHUUeCKOHW SHepruu https://m.edsoo.ru/ff0a436




64

YPOK-3KCIIepuMeHT 10
TemMe
"DKCIlepuMeHTabHOoe
onpejie/ieHUe
W3MEHEHUSs
KUHeTHUUYeCKOU U
MOTeHL[MaTbHOM SHeprum
TIpY CKaTbIBaHWU Tesa
10 HAKJIOHHOH
MJI0CKOCTH"

65

KoHTpospHast paboTa 1o
teme «Paborta u
MOIIIHOCTb.
OHeprusi»/Bcepoccuiick
asi MpoBepoyYHasi pabora
TP MIPOBE/IEHUH Ha
OyMa’KkHOM HOCHTesIe

66

Pe3epBHbIN ypOK.
PaboTa ¢ TekcTamu 1o
TeMme "MexaHuyeckoe
JIBUKeHue"

bubmioreka LIOK
https://m.edsoo.ru/ff0adee
6

67

Pe3epBHbIM ypOK.
PaboTa ¢ TekcTaMu 1o
TeMe "JlaBieHue
TBEPABIX TeJl,
JKAJKOCTeH U ra3oB”

bubmoreka LIOK
https://m.edsoo.ru/ffOa4ff
e

68

Pe3epBHbIi1 yPOK.
Pabora ¢ TekcTamu 1o




teme "Pabora.
Mo1uHoCTb. OHeprus"

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

68

12




8 KJ/IACC

KosinuecTBo yacos JJIeKTPOHHBIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Koutposbuere | - IpakTuiecku ﬂzyqemm Eﬁ[?;[;OBaTEJIbeIe
padoThI e padoThI pecypesI
OCHOBHBIE 110/1I0’KeHUs
. bubmoreka LJOK
1 MOJIEKYJIIPHO-KUHETUYeCKON TeOpUuun 1 )
1 VX OTBbITHBIE MTOATBEP)KAeHUs hitps://m.edse0.0,/11023256
2 Macca 1 pa3Mep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEpA0ro, KUAKOTO U 1 bubmmoreka IIOK
ra3000pa3HOro COCTOSIHUH BellleCTBa https://m.edsoo.ru/ff0a540e
OOmBsicHeHHEe CBOWCTB TBEPOTO,
JKHJIKOTO ¥ Ta3000pa3HOro
4 COCTOSTHWU BelleCTBa Ha OCHOBe 1
T10JIO’KEHHUH MOJIEKYJISIPHO-
KUHeTHYeCKOU Teopru
bubnmoreka LJOK
5) Kpucrannuueckue u amopdHbie Tena 1 )
6 CmauunBaHMe U Kalu/uIsipHOCTb. 1 bubnuoreka LIOK
[ToBepXHOCTHOE HaTsHKeHUe https://m.edsoo.ru/ff0a5530
bubmoreka LJOK
7 TenioBoe paciiipeHue U ckaTtue 1 )
Temmnepatypa. CBsi3b TeMriepaTypbl
8 CO CKOPOCTBIO TEIJIOBOT'O JABMKEHUS 1
YacTuL|
9 BHyTpeHHsis1 sHeprusi. Cioco6bl 1 bubmoteka LIOK
H3MeHeHUs1 BHyTPeHHel SHepruu https://m.edsoo.ru/ff0a5c60




bubmoreka IIOK

10 Bup! Teruionepesauu hittps://m.edsoo.ru/f0a6412
Ypok-koHpepeHLus "TlpakTryeckoe

1 VICITI0/Ib30BaHye TeryIOBbIX CBOWCTB bubmoreka [IOK
BeIIleCTB U MaTepHasIoB B LIJSAX https://m.edsoo.ru/ff0a65c0
sHeprocbepexxeHus"

1 KosinuecTBo TemioTsl. Y jenbHas bubmoreka LJOK
TeIJI0eMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHUe TeryioBoro banaHca. bubmoteka LIOK
TeryiooOMeH U TeTyIoBOe paBHOBeCHe https://m.edsoo.ru/ff0a7088
JIabopaTtopHasi paboTa

14 "UccnenoBanuve sBaeHUsS bubmmoreka IIOK
TeriooOMeHa Npy CMellIBaHUN https://m.edsoo.ru/ff0a6a98
XOJIOJHOU Y Tropsiuer Bozbl"
Pacuet KonMuecTBa TEIIOTEI,

15 He0OX0/IMMOTO /s HarpeBaHusI Tejia
Y BbI/Ie/I1eEMOr0 MM TIPU OXJIaK/|€HUN
JlaboparopHast pabota ) Bu6morexa LIOK

16 "OmnpepeneHue yaenbHOU )
TernjI0eMKOCTH BelecTsa" hitps//m.edso0.u/H0agbh0

17 OHeprus TOIIMBA. Y Jje/lbHas bubmoteka LIOK
TEryI0Ta CrOpaHMsI https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepeBaHue Bu6miorexa LIOK

18 KPUCTa/I/IMYeCKUX TeJl. Y ie/ibHast )
TerU10Ta MJ1aB/AeHUs https://m.edsoo.ru/ff0a71d2
JlabopatopHasi pabota

. bubnmmoreka LJOK
19 "Onpefenenue yeabHOU TeIIOThI )

TUIaB/IeHUs Jba"




20

[Tapoobpa3oBaHue 1 KOH/AEHCALHS.
Vcrniapenue

bubnmroreka LJOK
https://m ru/ff0a74

21

Kunenwue. Y genbHas TenioTa
rapoobpa3oBaHus ¥ KOH/[€HCAIT|H.
3aBUCUMMOCTb TeMrepaTypbl KUTIeHUs
OT aTMoC(epHOTO JiaBIeHus

bubmoreka LJOK
https://m.edsoo.ru/ff0a786¢

22

BiaxxHocTh Bo3ayxa. JlabopaTopHas
pabota "OmipeieneHue
OTHOCHTE/IbHOM BIIaXKHOCTH BO3/yxa"

bubnuoreka IIOK
https://m.edsoo.ru/ff0a7628

23

Peiiienne 3d444 Ha orpeaejeHne
BJI&’KHOCTHU BO3yXa

24

TTpyHIMITE pabOTHI TEMIOBBIX
nsurarteneid. [TapoBast Typ6uHa.
JlBuraresib BHyTPEHHETO CrOPaHHUS

25

KII/I TersioBOro ABUTaTeIsL.
TernoBble JBUraTeNM U 3alUTa
OKpY>Karollleil cpe/ibl

bubmoreka LJOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHeHHs Y IpeBpallleHus
SHepryu B TeIUIOBBIX MpoLjeccax

27

[ToaroToBKa K KOHTPOJIbHOM paboTe
1o TeMe ""TeryioBbIe SIBIEHUS.
V3meHeHMe arperaTHbIX COCTOSIHUM
BelljecTBa"

bubmmoreka IIOK
https://m.edsoo.ru/ff0a83f2

28

KoHTposbHast paboTa 1o Teme
"TerioBele gBeHus. MisMeHeHue
arperaTHbIX COCTOSTHMM BelljecTBa"

bubnmoreka LJOK
https://m.edsoo.ru/ff0a86ae

29

JJekTpu3anus Ten. IBa poga
3/1eKTPUUECKUX 3apsi/iOB




Ypok-uccienosanue "OeKTpUsaLus

30 Tes UHAYKLMeU U IIpU
COTIPUKOCHOBEHUU"
31 B3aumogeiicTBUe 3apsyKeHHbBIX TeJl. bubmoreka LJOK
3akoH KymoHa https://m.edsoo.ru/ff0a87e4
OneKTpUYecKoe roJe.
39 HanpsokeHHOCTD 3/1eKTPUUeCKOro bubnuoreka IIOK
noJisi. [IpUHLIUTT CyTepIio3uLIuN https://m.edsoo.ru/ff0a8a0a
3/1eKTPUUECKUX Tosei
Hocurenu anekTprueckyx 3apszoB.
33 OnemeHTapHbI 3apsf. CTpoeHue
aToMa
34 [IpOBOAHYKY Y JU3/IEKTPUKU. 3aKOH bubnmoreka LJOK
COXpaHeHHs 371eKTPUYEeCKOro 3apsizja https://m ru/ff f
35 Pelienue 3asiau Ha rp¥MeHeHye bubmoreka LJOK
CBOWCTB 3/IEKTPUUECKHX 3apsi/iOB https://m.edsoo.ru/ff0a20cc
ONeKTpUYeCcKUi TOK, yCJIOBUS €T0
36 CylecTBOBaHUs. MIcTOUHHUKM BH6H'HOTEK8 LOK
3/1eKTPUUECKOr'0 TOKa ttps://m.edso0. /027524
37 leliCcTBUS 3/1€KTPUUECKOT0 TOKA Bubmmorexa LIOK
https://m.edsoo.ru/ff0a26b2
Ypok-uccnenoBanue "/leiicTBue
38 3/IEKTPHAYECKOT O T0J151 Ha
TIPOBOJHUKU U IUD/IEKTPUKU"
39 ONeKTpUYeCcKuy TOK B MeTasulax, bubmoreka LIOK
JKUIKOCTSIX M rasax https://m.edsoo.ru/ff0a2838
40 O/neKTpuyecKas Liellb U eé COCTaBHbIe

YacTHu




Cwuia Toka. JlabopaTopHasi paboTa

41 "3MepeHue U peryivpoBaHue CUJIbl 0.5 BH6H.HOTeKa LOK
ToKa" https://m.edsoo.ru/ff0a8bdé
DJIEKTPUYECKOE HarlpsiKeHue.

42 BosbTmetp. JlabopaTopHasi paboTa 0.5 bubmoreka LJOK
"V3MepeHue U peryIupoBaHKe ' https://m.edsoo.ru/ff0a%e14
HanpsokeHus"

43 CoripoTuBrieHHe IPOBOJHUKA. bubnuoreka IIOK
Y nenbHOe CONpOTHBIIEHYE BelljeCTBa https://m.edsoo.ru/ff0aa738
JIabopatopHasi paboTa "3aBUCUMOCTb

44 3/IEKTPAYECKOT0 COTIPOTUBJIEHUS 1 bubmmoreka IIOK
TIPOBO/THUKA OT €ro JJIUHBI, TJI0IIa 1 https://m.edsoo.ru/ff0aa738
TI0IIepeYHOro CeyeHus U Mareprana”
3aBUCHMOCTb CUJIBI TOKA OT

45 HarpsbkeHus1. 3aKkoH OMa 171 BH6]THOTeKa LOK
y4JacTKa Ljenu
JlaboparopHast pabota
"WccnenoBaHue 3aBUCUMOCTH CUJIBI

46 TOKa, UAYLLero uepes pesucTop, OT 1 BHGH.HOTEKa LOK
COTIPOTHBJ/IEHUS Pe3UCTOpa U
HarpspKeHus: Ha pesucrope”

47 [TocnemoBarenbHOe U NapaienbHOe
CoeJJHeHUs IPOBO/JHUKOB
JIabopatopHasi pabota "TIpoBepka

48 TpaBWJIa CJI0KeHUs HarpsbKeHUH TIpU 1 bubmoteka LIOK
mocjieoBaTe/IbHOM COeJUHeHUN https://m.edsoo.ru/ff0aaas8
JIBYX pe3ucTopoB"

49 JlabopatopHasi pabota "TIpoBepka 1 Bubmiorexa LIOK

IMMpaBWJia AJid CAJIbI TOKA IIpU




napa/ijieJlbHOM COeIMHEHNU

DE3MCTOPOB" https://m.edsoo.ru/ff0aadle
Pemenue 3asau Ha ipyuMeHeHHe
bubmoreka LJOK
50 3aKoHa Oma /151 pa3/TIMyHOr o )
CoeJIJHeHUs IPOBO/JHUKOB
51 PaboTa 1 MOIIIHOCTb 3/1IeKTPUYECKOTO bubmoteka LIOK
ToKa. 3akoH [xoyrs-JIeHna https://m.edsoo.ru/ff0ab124
'J|Ia60paT0pHa;{ pabora Bubmorexa LIOK
52 OrmpesesieHrie paboThI ¥ MOLITHOCTH .
3/IEKTPAYECKOr0 TOKa" https.//m.edseo.(u/ii02b3e0
OnekTpuuecKue e U TIOTpeOuTe N
N bubmoreka LJOK
53 3JIEKTPUUECKOM SHEpPTHH B OBITY. )
KopoTtkoe 3amMbIKaHue hitps://m.edsoo.u/i0ah6s0
[ToaroToBKa K KOHTPO/IBHOM paboTe
"
1o TeMe "D/IeKTprUYecKue 3apsi/ibl. Bu6miorexa LOK
54 3apsUKeHHbIe Tesla U UX )
B3auMOIeMCTBUS. I10CTOSTHHBIN hitps.//m.edsoo.n/ff02bdac
3/1eKTpUUeCKui ToK"
KoHTponbHasi pabota 1o Teme
"DneKkTpuuecKre 3apsibl.
3apspKeHHbIe Tela U UX
ec B3auMoziercTBUA. I1oCTOSHHBIN bubnuoreka LIOK
3/IeKTPUUECKUH TOK'/Bcepoccuiickas https://m.edsoo.ru/ff0abea8
rpoBepouHasi paboTa mpu
TIPOBe/IeHUM C MCI0/Ib30BaHHEM
KOMIIbIOTEpa
56 [TocTosiHHBIE MarHUTBI, UX

B3aHMOAeﬁCTBHe




57

Ypok-uccienosanue "M3yuenue
I10J1e¥ TIOCTOSTHHBIX MarHUTOB"

bubnmroreka LJOK
https://m ru/ff

58

MarxauTHoe 1osie. MarHuTHoe 11ojie
3eMJIM U ero 3HaueHue /ISl XKU3HU Ha
3emiie

bubmoreka LJOK
https://m.edsoo.ru/ff0acOba

59

OrnbIiT Opcresa. MarHuTHoe 1iose
3JIeKTPUYeCKOoro Toka MaruutHoe
I10JIe KaTyIIKU C TOKOM

bubnuoreka IIOK
https://m.edsoo.ru/ff0acld2

60

[IpumeHeHre 371eKTPOMarHuTOB B
TexHuKe. JlabopaTopHast paboTta
"N3yueHue [eliCTBUSI MarHUTHOTO
T10J/151 Ha TIPOBOJHHUK C TOKOM"

0.5

bubmmoreka IIOK
https://m.edsoo.ru/ff0ac74a

61

OnekTpoABUraresb MOCTOSHHOTO
TOKa. Vcrionb3oBaHue
3JIeKTpO/IBUraTe/Ield B TEXHUYEeCKUX
YCTPOUCTBAxX U Ha TPAHCIIOPTe.
JlabopaTtopHasi paboTa
"KoHcTpyupoBaHue U U3yueHue
paboThI 31eKTpoaBUraTesis'

bubnmoreka LJOK
https://m ru/ff

62

OnbiTel @apazies. 3akKoH
3JIEKTPOMarHUTHOW MHAYKLIWU.
[IpaBusio JleHua

63

OnekTporeHepaTtop. Criocobbl
TIOJTyUeHUsT 3/IeKTPUUECKO SHEepryu.
DJIEKTPOCTAHLIUM Ha
BO300HOBJISIEMBIX UCTOYHHUKAX
HEePryuu

64

[ToaroToBKa K KOHTPO/ILHOM paboTe
1o TeMe "DJIeKTpUYeCKue 1




MAarHUTHBIE ABIeHUd"

KonTponbHast paboTa 1o Teme
"JJiIeKTpAUeCKUe ¥ MarHUTHbIE

bubmoreka LJOK

65 siBneHus1"/Bcepoccuiickas 1 ]
MpoBepoyHasi paboTa Ipu hitps.//m.edsoo.u/f0achid
MPOBe/IEHUU Ha OyMa)KHOM HOCHTeJIe

66 Pe3sepBHbIii ypok. Pabora c TekcTramu 1 bubnuoreka IIOK
1o TeMe "TenioBble siB/IeHUS" https://m.edsoo.ru/ff0accSe
Pe3epBH1?'H/1 YPOK. Pa6?Ta C TeKCTaMu Bu6mioTexa LOK

67 o TemMe "I1oCTOSTHHBIN 1 .
3/1eKTPUYeCKUM TOK" Qitps://m.edsoo.ru/ff0acdcé

68 Pe3epBHbIil ypok. PaboTa c Tekctamu 1
1o Teme "MarHuTHbIe SIBleHUS "

OBLIEE KOJIMYECTBO YACOB I1O0 68 145

I[TPOI'PAMME




9 KJTIACC

KosinuecTBo yacos JJIeKTPOHHBIE
Ne ara ugposble
n/n Tema ypoka Bcero Kontposbuere | ITpakriyecku ﬂ3yqennﬂ gﬁgg;osafrenbnme
padoTsI e padoThI pecypcei

1 MexaHnueckoe JBUKeHUe. 1
MarepuasnbHasi TOUKa

9 Cucrema orcyetra. OTHOCUTE/ILHOCTD 1 bubnuoreka LIOK
MEXaHUUYECKOTO [IBHKEHHS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOe npsiMoIMHeNHOe 1 Bbubmioteka LIOK
JIBIDKEHHEe https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe npsiMOTMHENHOe

4 ABwkeHue. CpeiHsIss U MTHOBEHHas 1
CKOPOCTb

5 [TpsimonMHeiHOe paBHOYCKOpPEHHOe 1 bubmioTteka LJOK
JBIDKEHHE. Y CKOpeHHe https://m.edsoo.ru/ff0ad8d4
CKOpOCTb IPSIMOTMHENHOT O

6 PaBHOYCKOPEHHOTO JIBU)KEHHUSI. 1
I'paduk ckopocTu
JlabopaTopHast paboTa

. "OnpepesieHUe yCKOpPeHHUs TeJia MpU 1 1 bubmoreka [IOK
PaBHOYCKOPEHHOM [JIBH>KEHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TVIOCKOCTH"

3 CBobosHOe TlazieHue Test. OmbIThI 1
lamunes

9 PaBHOMepHOe JBW)XeHUe T10 1 bubmiorteka LJOK
okpy>kHocTH. [Tlepros u yacTora https://m.edsoo.ru/ff0ael176

obpairienust. JIuHelHasi ¥ yriaoBast




CKOpOCTH

10 LleHTpOCTpEeMUTE/IEHOE YCKOPEeHHe
1 I[TepBoiii 3akoH HetoToHa. BekTop BbubmoTeka LIOK
CHJIBL https://m.edsoo.ru/ff0ae612
1 Bropoi 3akoH HeroToHa. bubmoteka LIOK
PaBHO/IeiCTBYOIIIas CUJla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HertoToHa. bubmioTeka LJOK
CyTeprio3uiysi CUjI https://m.edsoo.ru/ff0ae282
14 Perrenvie 3a/1au Ha nprMeHeHUe bubnuoreka LIOK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aebéc
bub OK
15 Cuna yripyroctu. 3akoH ['yka nomiotexa L
https://m.edsoo.ru/ff0aeca2
16 Pewenue 3azau o treme «Cusa
yOpyrocTu»
J1ab §)
abopaTtopHas pabora Bu6miorexa LIOK
17 «OrmpeienieHyie >KeCTKOCTH
https://m.edsoo.ru/ff0aee28
TIPY>KUHbBD»
bub6 OK
18 Cwuiia TpeHUst nomorexa L}
https://m.edsoo.ru/ff0af738
19 Pemienue 3amau o teme «Cuna bubnuoreka LIOK
TpEHI» https://m.edsoo.ru/ff0afa2é
J1ab 6
" SOOpATOpTET DA™ BbubmoTeka LIOK
20 Onpegenenve Ko3guieHTa
https://m.edsoo.ru/ff0af8be
TPeHUsl CKOJIb)KeHHs "
P "3
ellleHye 3a/,a4 10 TeMe "3aKOHBI Bu6miorexa LIOK
21 Herorona. Cuna ynpyrocrtu. Cuna
https://m.edsoo.ru/ff0afb8e
TpeHus"
22 Cuna TsKeCTy Y 3aKOH BCeMUPHOI0 bubmoreka LIOK




TATOTEHUs. Y CKOpeHre CBODOOJHOTO

Hagers https://m.edsoo.ru/ff0af044
Ypok-koHbepeHIus "[IB>KeHUe Tesl
23 BOKPYT FPaBUTALIMOHHOIO LIeHTpa
(Conneunas cuctema). 'anaktuku"
Perienue 3azau o teme "Cuna
24 TSDKeCTH Y 3aKOH BCEMUPHOIO BHGH'HOTeKa LOK
S — https://m.edsoo.ru/ff0af5f8
75 ITepBast KocMHUeCKasi CKOPOCTb. bubmoteka LIOK
HeBecomocCTh U Tieperpy3kKu https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuasbHON TOUKH.
AGCOIOTHO TBEPZOE TeIo. Bu6miorexa LIOK
26 PaBHOBecue TBEp0rO Tesia ¢ _
3aKperuIéHHOW OChIO Bpall[eHUSs. hitps://m.edsoo.n/if0afe3é
MowmeHT cuibl. LleHTp TsKkecTH
PaBHOBecue MaTepuanbHON TOUKHU.
AGCoJTIOTHO TBEpZIOE TEJIO.
27 PaBHOBecue TBEpAOTO Tena ¢
3aKperyIéHHON OChbI0 BpallleHusl.
MowmeHT cuibl. LleHTp TskecTH
)8 Perenue 3azau o reme "MomeHT bubnuoreka LIOK
cunsl. LleHTp TsDKeCTH" https://m.edsoo.ru/ffOb02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe
29 1o teMme "MexaHUYeCKOe JBUKEHUe. BH6H'HOTeKa HOK
B3aumopeiictBue Ten" hitps.//m.eds00.u/i0n0408
KoHTpospHast paboTa 1o Teme
30 "MexaHuyecKoe [JBUKeHue. BHGH_HOTEKa HOK

Bsaumopeiicteue Ten"




Wwmmynec Tena. VIMITy/1bC CUJIBL.

31 3aKOH COXpaHeHus UMITYJIbCa. bubmoreka LIOK
Yrpyroe v Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMO/IeNCTBHE

3 Perienue 3azau 1o TeMe "3akoH bubmioTteka LIOK
COXpaHeHUst UMMyJbca" https://m.edsoo.ru/ff0b0%26¢

13 Ypok-koHbepeH1us "PeakTUBHOe
IBUKeHUe B TIPUPO/JE U TEXHUKe"

34 MexaHuueckasi paboTa ¥ MOIIIHOCTb BH6H'HOTeKa LOK

35 PaboTa CUJIbI TSDKECTH, CHTTbI bubmoreka IIOK
YTIPYTOCTH U CUJIbI TPEHUST https://m.edsoo.ru/ffOb0db8
JlabopaTopHast paboTa

36 «OrmpefesieHrie pabOTHI CUJTBI TPEHUS
TIPY PaBHOMEDPHOM [IBIKEHMH TeJjla
T10 TOPY30HTa/IbHOM [IOBEPXHOCTH»

37 CBsI3b 2Hepruu 1 paboTHI.

IToteHumanbHast 3Heprust

18 Kunetnueckas sneprusi. Teopema o bubnuoreka LIOK
KUHETHUECKOW SHEPTruu https://m.edsoo.ru/ffOb0c32

39 3aKOH COXpaHeHHsl SHepruy B
MeXxaHHKe

40 JlabopaTopHasi pabota «/3yueHue Bbubmoteka LIOK
3aKOHa COXpaHeHUs 3Hepruu» https://m.edsoo.ru/ffOb12fe

41 KosnebaTenbHoe IBH)KeHUE U €ro bubnuoreka LIOK
XapaKTepUCTHKU https://m.edsoo.ru/ff0b1858

4 3aTyxaroiue KojaebaHusl. bubsmoreka IIOK
BeiHyX/IeHHbIe KosiebaHus. Pe3oHaHC https://m.edsoo.ru/ffOb20f0




43

MareMaTruyeCKuii U NPY>KUHHbIN
MasiTHUKA

44

Ypok-uccnenoBaHue «3aBUCUMOCTb
repyo/ia KoyiebaHui OT KeCTKOCTH
TIPY>KUHBI U MacChl Tpy3a»

bubmioreka LJOK
https://m.edsoo.ru/ff0b197a

45

[TpeBpaliieHue SHepruu Mpu
MeXaHUUeCKUX KomeOaHUsIx

46

JlabopaTopHast paboTa
«Oripefie/sieHrie YacTOThI U MIEPUOZA
KOJIeO6aHUi TIPY>KMHHOT'O MasTHUKa»

bubmoreka LIOK
https://m.edsoo.ru/ffOblaec

47

JlaboparopHas pabora «IIpoBepka
He3aBUCUMOCTH MepUoja KomebaHui
rpy3a, MOZBEIEeHHOTO K HUTH, OT
MacChl Tpy3a»

bubmoreka LIOK
https://m.edsoo.ru/ffOb197a

48

Mexannueckue BoyiHbl. CBOMCTBa
MeXaHn4YeCKHUX BOJIH. HPO,E[OJ'H:HBIE n
rornepevyHbie BOJIHBI

bubmioreka LJOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHbepeH1us "MexaHuueckue
BOJIHBI B TBEPZIOM TeJle.
CelicMuyeckue BOHbI"

50

3ByK. Pacripoctpanenue u
OTpa)keHHe 3ByKa

51

Ypok-uccnenoBanue "HabromeHue
3aBHCUMOCTH BBICOTBI 3ByKa OT
4acToThl"

52

['POMKOCTB 3BYyKa U BbICOTa TOHA.
AKycTUUeckuii pe3oHaHC

53

Ypok-kKoHbepeH1us "YIbTpa3ByK U

bubmoreka LJOK




MHGPAa3BYK B TIPUPO/Ie U TEXHUKe" https://m.edsoo.ru/ffOb23ca
[ToaroToBKa K KOHTPOJIBHOM paboTte

54 1o TeMe "3aKOHbI COXpaHeHUS. BH6H'HOTeKa LHOK
MexaHnueckue Koie6aHUst U BOJTHBI" Qitps://m.eds00.(/H0R2210
KonTtposnbHast paboTa 1o Teme

55 "3aKOHBI COXpaHeHUs.
MexaHuueckue Kone6aHUst ¥ BOJTHbI"

56 OJIeKTPOMarHUTHoOe I10J1e. bubmoteka LIOK
OJIEKTPOMAarHUTHbIE BOJTHBI https://m.edsoo.ru/ffOb2abe

57 CBOWCTBA 3/IeKTPOMarHUTHBIX BOJIH
Ypok-koHbepenius "llkana

58 3/1IeKTPOMarHUTHBIX BOJIH. bubnuoreka LIOK
Vcrionb30BaHue 37IeKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2feé
BOJIH [IJIS1 COTOBO CBSI3U"
Ypok-uccnenoBanue "M3yueHue

59 CBOMCTB 3/1EKTPOMarHUTHBIX BOJTH C BHGH'HOTEKa HOK
TOMOII[bI0 MOOUIBHOTO TeedoHa" htps//m.edsoo.u/f0b2eee
Peluienue 3azau Ha ornipefiesieHve

60 YaCTOThI U IJIUHBI
371eKTPOMarHUTHOM BOJIHBI
O/IeKTpOMarHUTHasi MpyUpo/ia CBera.

61 CkopocTsb cBeTa. Bo/iHOBBIE CBOKCTBa BH6H_HOTeKa LOK
cBeTa https://m.edsoo.ru/ffOb31d0
Wcrounuku cBeta. [IpsiMonmHeiiHOe

62 pacripocTpaHeHue CBeTa. 3aTMeHUSs BH6H'HOTeKa LHOK
Conmna 1 JTyHb! https://m.edsoo.ru/ffOb3658

63 3aKOH OTpa)keHus CBeTa. 3epKaJia. bubmioreka LJOK
Perienue 3a/1au Ha MPUMEHEHHE https://m.edsoo.ru/ffOb38c4




3dKOHa OTpa’KeHHs CBeTd

64 [Tpenomnenuve cBeTa. 3aKOH bubmioreka LIOK
TIpesIoOMJIeHus CBeTa https://m.edsoo.ru/ffOb3aea
[TosiHOe BHyTpeHHee OTpakeHue

65 cBeTa. Vcrionb30BaHue MOTHOTO bubnuoreka LIOK
BHYTPEHHET0 OTPa’KeHUs B https://m.edsoo.ru/ffOb3cSc
ONTUYeCKUX CBETOBOJAX
JlabopaTopHast paboTa
"UccnenoBanye 3aBUCMMOCTH yIJia

66 TpeJIOMJ/IEHHS CBETOBOIO Jiy4ya OT
yIJla NaZieHusl Ha TpaHulie "BO3yX-
cTeksio""
Ypok-KoHbepeHLs
"Hcnonb30BaHMe TIOJTHOTO

67 BHYTPEHHEr0 OTpaykeHUs:
CBETOBO/ibl, ONTUKOBOJIOKOHHAS
CBS3b"

68 JIvH3bl. OniTUyeckas Cysia JIMH3bI Bubmmorexa LIOK

https://m ru/ffob3f2
. bubmoreka LIOK

69 [TocTpoenue n300paXkeHUH B IMH3aX https.//m.edsoo.ru/ffobd4da
JlabopaTopHast paboTa

70 "OmnpeneneHvie HOKyCHOTO Bbubmoteka LIOK
PaCCTOSTHUSL ¥ ONITUYECKOHN CUJTBI https://m.edsoo.ru/ff0b4206
cobuparorreid JTUH3bI"

7 Ypok-koHbepeH1us "OnTuyeckre bubmioTeka LJOK
JTMH30BbIe TIPUOOPHI" https://m.edsoo.ru/ff0c0aze

72 ['na3 kak orrruyeckasi cuctTema. bubmioreka LIOK




3peHue

Ypok-koHbepeH1us "ledeKTb

73 3peHus. Kak coxpaHuThb 3peHue"
Pa3snoxkeHre 6enoro ceera B CIIEKTP.

74 OmneiTel HetoTOHA. CriokeHue bubnuoreka LIOK
CIeKTPabHbIX LIBeTOB. lucrepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
JIabopaTtopHasi pabota "OMbITHI 10
passioxeHuro 6esioro cBeta B CIIEKTP Bu6miorexa LIOK

75 Y BOCTIPUSITHIO 1|BeTa NpeJMeTOB IPU .

VX HaOJTIOZIeHNH Yepe3 LIBeTOBbIe fitps://m.eds00./ffc0e2a
¢unbTphI"
Ypok-ripakTukyMm "BosiHOBBIE

76 CBOMCTBA CBeTa: JUCIepCcus,
vHTepdepeHLMs U Audpakius”

77 OnbiTel Pe3epdopaa u naHeTapHas bubmiorteka LJOK
MO/Ie/Ib aToMa https://m.edsoo.ru/ff0c12a8

78 IToctynate! bopa. Mopens atoma
bopa
Wcnyckanve u HOFJIOH.[GEJHE cBeTa Bu6miorexa LIOK

79 aroMmoM. KBaHThbl. JIMHeliuaTbie _

CIIEKTPbI https://m.edsoo.ru/ff0c144c

80 Ypok-nipakTrkyM "Habsogenue bubmoreka LIOK
CTIeKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

. bubmiorteka LJOK

81 PagrioakTUBHOCTD U €€ BUIbI _

82 CTpoeHue aTOMHOTO si/jpa. bubmioreka LIOK
HykoHHast Mo/ie/b https://m.edsoo.ru/ff0c18ac




PasrioakTUBHBIe MIpeBpallleHusl.

bubmoteka LJOK

83 N3oTomnel https://m ru/ff0c1ald

84 Perienue 3azau o teme: bubmioteka LJOK
"Paii0aKTHBHBIE TTpeBpalleHus" https://m.edsoo.ru/ff0cibda

85 [Tepuop monypacriazga
YPOK-KOH(pepeHL s

86 "Ppa,ELI/IOaKTc‘EIBIiIbIz U3/y4YeHUs B Bubmorexa LIOK

R https://m ru/ff0c212
Npupo/jie, MeULMHe, TEXHUKe
AnepHble peaku. 3aKOHBI

87 CC')qX[E)aHEHIEH 3aEﬂ,q0130ro Y MacCoBOT0O BH6H_HOTeKa LOK
wicern https://m.edsoo.ru/ff0c1c58

a8 OHeprus CBsI3U aTOMHBIX sifiep. CBs3b bubmiorteka LIOK
MacChl ¥ SHEPTrUu https://m.edsoo.ru/ff0c1d7a
Perienue 3azau ro teme "AnepHoie

89 peakuuu"

90 Peakumu cuHTe3a v fieneHus sjaep. bubmoreka LIOK
Ncrounrku sHeprum CoJsiHLa U 3BE3], https://m ru/ffocl
Ypok-koHbepeHIus "AaepHast

91 SHepreTuKa. [elicTBus
Pa/IM0aKTUBHBIX U3TyUeHU Ha
>KUBbIe OpPraHU3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTte

90 T10 TeMe "DJIeKTPOMarH1uTHOe I10J1e. bubnuoreka LIOK
OneKTpOMarHUTHbBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KsaHTOBBIe sAB/1I€HUSA"

93 KoHTposibHast paboTa 1o Teme

"OneKTpOMarHMTHOe MoJie.
DJIEKTPOMAarHUTHbIE BOJIHBI.




KsaHTOBBIE gB/1IeHUA"

[ToBTOpeHMe, 060011[eHNe.

Bubnuoreka IJOK
94 JlabopaTopHbie pabOTHI 110 KYypCy 1
N https://m.edsoo.ru/ff0c2453
"B3aumonericteue te"
IToBTOpenue, o0o0OIIeHKe. PellieHne
P ’ B Bubmoreka LIOK
95 pacyeTHBIX U KaueCTBEeHHBIX 3afiau 10
https://m.edsoo.ru/ff0c2572
Teme '""TeryioBble TIpOLieCChl”
ITosTOpenue, 06001IeHMe. PerieHue
P ’ B Bubmoreka [IOK
96 pacyeTHBIX U KaUYeCTBEeHHBIX 3a/iau 10
o https://m.edsoo.ru/ff0c2a22
TeMe "KII/] TerioBbIX ABuraresien”
[ToBTOpenue, 06001eHe. Pelienre
bubmioreka LJOK
97 pacyueTHbIX M KaueCTBEeHHBIX 3a/au I10
https://m.edsoo.ru/ff0c2b30
teme "KII/] snexTpoycraHoBOK"
IToBTOpeHue, 0b00LICHUE.
P ’ n Bubsmoreka [IOK
98 JlabopaTopHbie pabOTHI 110 KypCy
https://m.edsoo.ru/ff0c2c52
"CBeTOBbIe gBJIeHUA"
IMoBTOpenue, 0000eHue. Pabora ¢
P ’ Ul Bubmoreka LIOK
99 TeKCTaMU 110 TeMe "'3aKOHBI
https://m.edsoo.ru/ff0c2d6a
COXpaHeHus B MexXaHuKe"
IToBTOpeuue, 06001IeHKe. PaboTa ¢
P ’ i‘l Bubmoreka [IOK
100 TekcTamu 1o Teme "Konebauus u
https://m.edsoo.ru/ff0c2e82
BOJTHBI"
[ToBTOpenue, 06o061eHne. PaboTa c
| bubnuoreka LIOK
101 TekcTaMH 110 Teme "CBeTOBLIe
https://m.edsoo.ru/ff0c3044
aBJyieHud"
[ToBTOpenue, 0600611eHIe. PaboTa C
102 TekcTaMH 110 Teme "KBaHToBas U

snepHasi hr3uKa"




OBHUIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

102
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YYEBHO-METOJMNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPHUAJIbI AJIS1 YHEHUKA

» ®usuka 9 knacc/ [Mepoimkud A.B., I'ytHuk E.M. O6111ecTBO C OrpaHUYeHHOM
OTBETCTBeHHOCTBIO «/IPODAx»; AKioHEpHOe 0011jecTBO «V31aTebCTBO

«ITpocserrjeHre»

METOANYECKHWE MATEPUAJIbI I YUUTEJIA

IOIN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETU

MHTEPHET
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