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INIOACHUTEJ/IBHAA 3ATINCKA

[Tporpamma 10 ¢H3MKe Ha YPOBHE OCHOBHOTO 0011iero obpa3oBaHusi COCTaBlIeHa Ha OCHOBE TOJIOXKeHUH 1
TpeOOBaHMII K pe3y/ibTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTe/lbHOW TPOrpaMMBl,
npezcraBieHHbIX B PI'OC 000, a Takxke ¢ yuéToM deepanbHONM paboueli mporpaMMbl BocniuTanust U KoHenyum
TIpero/iaBaHus yueOHoro npeameTa «DU3nKa».
CopepkaHue TporpaMMbl TI0 ¢U3MKe HarpaB/ieHO Ha (hopMHpOBaHUe eCcTeCTBeHHOHAayUHOW I'pPaMOTHOCTH
00yyJarolMxcsl W OpraHu3aluio W3yueHWss (U3WKW Ha [IeSTeNbHOCTHOW OCHOBe. B mporpamme 1o ¢Qu3uke
YUHTBIBAIOTCA BO3MOXKHOCTH yueOHOro mpeaMera B peanu3auuu TpeboBanuii ®I'OC OOO K mIaHUPYEMbIM
JIMYHOCTHBIM M MeTarnpeAMeTHLIM pe3ysibTataM 00yueHHs], a TaK)Ke MeXXIpeJMeTHbIe CBS3U eCTeCTBeHHO HayUHBIX
yueOHBIX MPeZMETOB Ha YPOBHE OCHOBHOTO 0011[ero 0Opa3oBaHusl.
[TporpammMa 1o (u3MKe yCTaHaB/IMBAeT pacrpeje/ieHHe yuyeOHOro MaTepuana o rojaM oOyueHus: (10
Kjaccam), TpejjaraeT TPUMEpPHYIO TIOC/e0BaTebHOCTE W3Y4YeHUs TeM, OCHOBAaHHYI0 Ha JIOTHKE pa3BUTHUS
TIpeIMETHOTO CO/IePKaHMs U YUETe BO3PACTHBIX 0COOEHHOCTelH 00yUaroImxcsl.
[Tporpamma 1o ¢u3vke paspaboTaHa C Iie/IbI0 OKa3aHHWsS METOJWUUYECKOM IOMOIIM YUHTeN0 B CO3ZaHUU
paboueii mporpaMmel 10 yueGHOMY TIpeZMeTy.
du3MKa SBASETCS CUCTEMOOOPA3YIOMUM [Ijii eCTeCTBeHHOHAYYHBIX YueOHBIX TPEIMETOB, TOCKOJIBKY
(u3nuecKre 3aKOHBI JIeXKaT B OCHOBE TIPOLIECCOB U SIBJIEHWH, M3yYaeMbIX XUMUeH, Ouosiorueli, acTpOHOMUEH U
¢u3nueckol reorpadueli, BHOCUT BK/IaJ] B €CTECTBEHHOHAYUHYIO KaDTHHY MHPA, MPeJ0CTaB/seT Haubosiee sicHbIe
00pas3i[bl IPUMeHEeHHsI HAayYHOTO MEeTOo/Ia TI03HaHWs, TO eCTh CTIoco0a MOyYeHus JOCTOBEPHBIX 3HAHUM 0 MUDe.
OpHa w3 r/IaBHBIX 337au (u3nueckoro o0pa3oBaHWs B CTPYKType oOiero o6pa3oBaHusi COCTOWT B
(hopMHUPOBaHWM eCTeCTBeHHOHAYYHOUM rPaMOTHOCTH M MHTepeca K HayKe y 00yuarommuxcsl.
N3yuenne ¢u3uku Ha 0a30BOM YPOBHe TpeArio/iaraeT OBJIaZieHHe CJIeJYIOIIUMU KOMITETeHTHOCTSIMH,
XapaKTepHU3YIOILIMMHU eCTeCTBeHHOHAYYHYIO IPaMOTHOCTD:
®  Hay4HO OOBSICHSATH SIBJIEHUS;
®  OIleHWBATh U MIOHUMATh 0COOEHHOCTH HAyYHOTO MCC/Ie/I0BAHMS;
®  VHTEPIPeTUPOBATh JaHHble M HWCMOMb30BaThb HAyuyHble [l0Ka3aTe/lbCTBA [yIs TOJy4YeHus!
BbIBO/IOB.
e w3ydyeHus (GU3NKK Ha YPOBHE OCHOBHOTO 0OIero o6pa3oBaHusi ompeziesieHsl B KoHuenmmu
nperno/iaBaHusi yueObHoro mipeaMeTta «®Pu3mka» B 00pa3oBaTeNbHBIX OpraHu3aiusx Poccuiickoli ®egepaiyy,
peayM3yIoiX  OCHOBHBIE — 00IjeoOpa3oBaTe/ibHble  MPOTPaMMbl,  yTBEPXKAEHHOW perieHueM  Kosteruu
MuHHCTepCTBa IpocBeleHus: Poccuiickoit ®epeparyu (mpotokos oT 3 gekadpst 2019 r. Ne ITK4BH).
Henu uzyuenus pu3suKu:
* mpuoOpeTeHre WHTepeca M CTpeMyieHHs 00yJaroIuxcsi K HAyyHOMY M3y4YeHHWIO TIPUPO/Ibl, pa3BUTHE UX
WHTEJIEKTYa/TbHbIX U TBOPUECKUX CTIOCOOHOCTEH;

® Dpa3BuUTHe TIPeJCTaBJIeHWM O HAayyHOM MeToJe T03HaHus U (OPMHUPOBaHHE HCC/Ie[0BATEIbCKOTO
OTHOIIEHUSI K OKPY>KaloIIVM SIB/IEHUSIM;

e (¢dopmMHpOBaHMe HAayuyHOrO MHDOBO33peHMsI KakK pe3y/bTaTa HM3y4YeHUs] OCHOB CTPOEHHS] MaTepud H
(dhyHJaMeHTaIbHbIX 3aKOHOB (DH3MKY;

* (opmupoBaHve TIpeACTaBAeHUNA 0 PO (GU3UKH s PA3BUTHSI JPYTUX €CTECTBEHHBIX HAayK, TEXHUKU U
TeXHOJIOTUH;

® pa3BuUTHe Tpe/CTaBleHWH O BO3MOXHBIX cdepax Oyayiiedl TpodecCHoHaNTBEHON —/IeATebHOCTH,
CBSI3aHHOM ¢ U3UKOM, TIOJrOTOBKA K Jla/bHelIieMy 00yueHHIO B 3TOM HarlpaB/ieHHH.

HocTikeHre 3TUX 1iefiell TporpaMMbl TI0 (HM3WKe HAa ypPOBHE OCHOBHOrO o0iero o6pa3oBaHus
obecrieurBaeTcs pelieHreM C/ieyroIuX 3ajay:

* mpuoOpeTeHre 3HAaHWM O [AWCKPETHOM CTDPOEHHWH BeIleCTBa, O MeXaHWYeCKHX, TelIOBBIX,

3/1IeKTPUYECKHX, MarHUTHBIX U KBAHTOBBIX SIBJIEHUSIX;

* mnpuobpeTeHre yMeHUM ONMUCHIBATh M OOBICHATL (hr3HUecKue SIBI€HUS C UCTIONb30BaHHUEM IOTYYeHHbIX

3HAHUM;



® 0CBOEHHE METOZOB pelleHHs MMPOCTeHIINX PaCUETHBIX 33/au C MCII0/Ib30BaHKeM (H3NUeCKUX Mojened,
TBOPUECKUX U TIPAaKTUKOOPHUEHTUPOBAHHBIX 3a/1ay;
® pa3BuUTHEe YMeHUH HabmoJaTh MPHUPOJHbLIE SIBIEHUA U BBIMOJHATH OMBITHI, JlabopaTopHbie PaboThI U
9KCTIepUMEHTA/IbHbIE UCC/IE/OBAHUS C UCTIO/Tb30BAHHUEM U3MEPUTETHHBIX PHOOPOB;
® ocBoeHHe TMPHEMOB paboThl ¢ WHGOpMaNyed (GU3NUECKOTO CO/lepKaHUs, BK/IOYAas WH(QOPMAIMIO O
COBpEMeHHbBIX JOCTIKeHUsIX (GHM3UKH, aHa/Iu3 U KPUTHUeCcKoe OlleHuBaHWe WHGOopMaIiuy;
®  3HAKOMCTBO CO cdepamu MpocdeCcCHOHATLHOM eaTe/TbHOCTH, CBSI3aHHBIMU C (GU3UKOU, ¥ COBPeMEeHHBIMU
TeXHOJIOTUSIMUA, OCHOBAaHHBIMU Ha IOCTIKeHUSX HHU3NUeCcKol HayKU.
Ha wusyuenue ¢usuku (0a30BbIli ypOBeHb) Ha ypOBHE OCHOBHOTO 001jero obpa3oBaHusi OTBOAUTCSA 238
yacoB: B 7 Kjacce — 68 uacoB (2 uaca B Hefle/to), B 8 Kiacce — 68 uacoB (2 uaca B Hejlento), B 9 Knacce — 102 yaca
3 yaca B HeJeJio).

[MpepnaraemMblii B TIporpaMMe TI0 (U3MKe TepedyeHb J/1abopaTOPHbIX pPabOT ¥ OMBITOB  HOCHT
pPeKOMeH/jaTe/IbHbIM XapaKTep, yUuTeslb JleslaeT BBIOOpP MPOBefeHHsT 1abopaTOpPHBIX PabOT M OMBITOB C YYETOM
WHIVBUYaIbHBIX 0COOEHHOCTEeH 00yUYaroLXcsl, CIIMCKA KCIIePUMEHTAaIbHBIX 3a/JaHuMH, MpeylaraeMbIX B paMKax
OCHOBHOI'0 TOCYZapCTBEHHOT0 9K3aMeHa 1o GHu3UKe.



COJEPXAHVE OBYUYEHUSA

Pa3pen 1. ®u3uka u eé posb B I03HAHUM OKPY)Kalolero Mupa.

®dusvka — Hayka O mpupofe. fIBneHuss npupofbl. DU3MUecKue SIB/IeHUS: MeXaHW4YecKue, TerjioBble,
371eKTpUUeCKUe, MarHUTHbIE, CBETOBbIE, 3BYKOBBIE.

dusnyeckre BeJMUMHBL V3MepeHue @u3nueckux BequuuH. Ousnueckre Mpudopbl. [lorpemnHocTs
r3MepeHU. MexayHapoiHasi ccTeMa eJJUHULI.

Kak ¢u3uka v Apyrue ecTecTBeHHble HayKW M3yuaroT mpupoAy. EcTecTBeHHOHayuHbIN MeTOJ MO3HaHUS:
Habro/leHre, TIOCTAaHOBKA HAyuHOTO BOTIPOCA, BLIJBIDKEHHE THIOTe3, SKCMepUMEHT T0 TIPOBEPKe THUTIOTe3,
o0bsicHeHre Hab/moZaeMoro siieHust. Onvcanye QU3NUecKux siBJIeHNH C TIOMOLIBIO MO/leJiel.

Jdemoucmpayuu.

1. MexaHnueckue, TEMIOBbIe, 3/IeKTPUYECKUe, MarHUTHbIE, CBETOBbIE SIBJIEHHSI.

2. ®usnyeckue MPUOOPHI U MPOLIeIypa MPSIMBIX M3MePeHHH aHaI0rOBBIM U LIU(POBBIM TPUOOPOM.

JlabopamopHble paGombi U ONbIMbL.

OrnpeienieHue 1eHbI JieJIeHUs IIKaIbl U3MEPUTETLHOTO Mprbopa.

V3mepeHue pacCTOSIHUI.

V3mepenne 06bEMa >KUJKOCTH U TBEPZIOTO Tera.

OrnpesiesieHne pa3sMepoB MaJbIX TeJl.

N3mepeHure TeMmiepaTypsl IIpU NOMOLLIY JKUAKOCTHOIO TEPMOMeTpa U JaTYMKa TeMIePaTyphl.
[IpoBenennre wucciefoBaHUS [0 TPOBEPKe TUIOTEe3bl: [JaAbHOCTb II0JETa LIApUKa, IIYLEHHOro
TOPU30HTALHO, TeM O0JIbIIIe, UeM OOJblile BEICOTA TTyCKa.

Paspen 2. IleppoHayanibHbIe CBeieHUs] 0 CTPOEHHH BellecTBa.

CTpoeHue Bell|eCTBa: aTOMBbl M MOJIEKYJ/bl, UX pa3Mepbl. OMbITHI, JOKa3bIBalolle AUCKPETHOe CTPOeHHe
BellleCTBa.

JBwkeHre uyactul] BemjecTBa. CBfI3b CKOPOCTM [JBWKEHHs YacTUL] C TeMIlepaTypoil. bpoyHoBckoe
IBwKeHue, muddysus. BlanmopelicTBre yacTuL] BelljeCTBa: PUTSDKEHUE U OTTa/IKMBaHKe.

ArperatHble COCTOSTHMSI BeLeCTBa: CTPOEHUE Ta30B, >KUJKOCTEHM M TBEPAbIX (KPUCTa/UIMYECKUX) Tesl.
B3anMocCBs3b MeXAy CBONCTBAMU BeIIeCTB B pa3HBIX arperaTHbIX COCTOSHUSIX W WX aTOMHOMOJIEKY/ISIPHBIM
crpoenrieM. Oco6eHHOCTH arperaTHBIX COCTOSTHUN BO/BI.

Hdemoncmpayuu.

1. HabmomeHrie 6POYHOBCKOTO /IBHXKEHUSI.

2. Habmopenue quddysum.

3. Habntopenue siBneHn, 00BSICHSIOMIUXCS TIPUTSDKEHUEM WM OTTa/IKMBaHUEM YaCTHL] BelljecTBa.

JlaGopamopHbie paGombl U ONbIMbl.

1. OreHka AriaMeTpa aToMa MeTO/IOM PsiZioB (C UCTo/Tb30BaHUeM (oTorpaduii).

2.  OmnbIThI TI0 HAOJTIOIEHUIO TETUIOBOTO PaCIIUPEHUs ra30B.

3.  OmbIThI IO 0OHAPY>KEHUIO /IEHCTBHSI CU/T MOJIEKYJISIPHOTO TIPUTSDKEHMSI.

Pa3pen 3. [IBm>keHHne U B3anMO/|eiiCTBHE TeJl.

Mexanuueckoe aBwkeHue. PaBHoOMepHOe U HepaBHOMepHoOe zABrkeHue. CKopocTb. CpejHsis CKOPOCTb IIPU
HEepPaBHOMEPHOM JIBI)KeHUU. PacuéT nyTy U BpeMeHU [IBHKEHUSI.

SIBneHvie vHepUyU. 3aKOH WHepLWU. B3anMopelicTBUe Tes Kak MPUUWHA W3MEeHEeHUs] CKOPOCTH JBUXKeHHsI
Ten. Macca Kak Mepa MHepTHOCTU Tena. I1noTHoCTh BemjectBa. CBSI3b IUVIOTHOCTA C KOJMUECTBOM MOJIEKYJ B
euHUILe 00bEMa BeIlleCTBa.

Cuna Kak xapaKTepuCTHKa B3auMmo/eiicTBus Tea. Cusa yrpyroctTd U 3akoH ['yka. M3mepeHue cumbl C
TOMOLL[bI0 JUHaMOMeTpa. fB/eHue TArOTeHUs U cwia TsokeCcTU. Cria TsDKeCTH Ha Jpyrux IiaHerax. Bec Tena.
HeBecomocTtb. Crio>keHue CUJI, HarpaB/eHHBIX TI0 0/iHOM npsiMoil. PaBHoAelicTByto1Ias cui. Cusa TpeHusi. TpeHue
CKOJIb)KEHUs ¥ TpeHUe TMoKos. TpeHue B IPUPO/ie U TeXHUKE.

Jemoucmpayuu.

1. HabmogeHrie MEXaHUUYECKOTO JIBM)KEHUS Tea.

2. W3MepeHUe CKOPOCTU MPSIMOJIMHEMHOTO ABM>KEHUS.

S e
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HabsrozeHvie siB/ieHUsT THEPLIVH.

HabsroieHrie n3MeHeHHst CKOPOCTH TIPH B3aUMOZI€HCTBUM TeJl.
CpaBHeHHe MacC 0 B3aUMOZeCTBUIO TeJl.

Crno)keHue CuJl, HallpaB/IeHHbIX TI0 OZJHOM MPSIMOM.

JIa60pamopr1e pabombl u onbimbl.

1.

w

OripeziesieHlie CKOPOCTH PaBHOMEPHOTO /IBI)KEHHUs (IIapuKa B >KUAKOCTH, MOJIENN 3/€KTPUUECKOrO
aBTOMOOW/IS U TaK Jajiee).

OripeziesieHyie CpeiHel CKOPOCTH CKOJIbKEHUs1 OpyCKa WM IapyKa 10 HaK/IOHHOM T/IOCKOCTH.
Oripezie/sieHye TJIOTHOCTH TBEPOTO TeJia.

OmBbITBI, JIeMOHCTPUPYIOI[HE 3aBMCUMOCTb PACTSDKeHUsS (AedopMalivi) TMPY>KUHBEI OT MPUIOXKEHHOM
CUJTBI.

OmbITHI, 1€MOHCTPUPYIOIIHE 3aBUCHMOCTh CHJIbI TPEHMsI CKO/bKEHHsI OT Beca Teja M Xapakrepa
COTIPUKACAOIINXCST TIOBEPXHOCTEH.

Pa3gen 4. [laBneHue TBEPABIX Tel, JKHAKOCTeH 1 ra3oB.

HaBnenvie. CriocoObl yMeHbILIEHUSI ¥ yBelMWUeHUs laBieHus1. [laBieHure ra3a. 3aBUCMOCTD JIaBIeHHs Ta3a
oT 00BéMa, Temmeparypbl. Ilepesava faBjieHUs] TBEPABIMH TelaMM, JKUIKOCTSIMHU W ra3amu. 3akoH Ilackass.
[THeBMaTHuUeCKWe MallMHbL. 3aBUCHMOCTb JaBe€HUs >KUAKOCTH OT IyOuHBl. ['MApocTaTHuecKuil mapasjokc.
Coobmjaroupecs cocyzpl. ['upaBniyeckrie MeXaHU3MB.

Atmocdepa 3emnu U atMocdepHoe faBieHue. [IpUUMHBI CyIleCTBOBaHUs BO3JYIIHON 000/0UKH 3eMIH.
OnsiT Toppryesnu. M3MepeHue aTMoc(epHOro JjaBieHus. 3aBUCUMOCTb aTMOC(HEPHOr0 JaB/ieHHsl OT BbICOTHI Haf,
ypoBHeM Mopsi. ITpubops! /151 H3MepeHust aTMOC(HEPHOTO aB/IeHMsl.

[JeiicTBre >XUJKOCTU U ra3a Ha MOTpykKEHHOe B HUX Teso. BriTankuBatoiias (apxuMefoBa) cuia. 3akoH
Apxumepa. [TnaBanue Ten. BosgyxonnaBanue.

Hemoucmpayuu.

PN AN

3aBUCHMOCTB JIaB/IeHUs ra3a OT TeMIlepaTyphl.

[Nepenaua faBieHYs )KUIKOCTBIO U Fa30M.

CooO0marommecs COCyabl.

I'uapaBnvyeckuit rpecc.

[posiBneHue AelicTBUst aTMOCHEPHOTO JAB/IEHNSI.

3aBHCHMMOCTh BbITA/IKMBAIOLIel CH/bI OT 00BEMa MOTpy’KEHHOM YacTy Tesla U TUVIOTHOCTH XKUAKOCTH.
PaBeHCTBO BBITa/IKMBAIOLIIEH CHJIbI BeCY BbITECHEHHOM XKUAKOCTH.

YcnoBue niaBaHus Tesl: TUlaBaHUe WM TIOTPY’KeHHe Tesl B 3aBUCHUMOCTU OT COOTHOLLEHUs! TVIOTHOCTeH
Tesa ¥ XUJKOCTH.

JlaGopamopHbie paGombl U ONbIMbl.

1.
2.
3.
4

5.

VccnenoBaHue 3aBUCHMOCTH Beca Tesla B BOZle OT 00béMa MOTrpyKEHHOW B )KH/IKOCTb UaCTH TeJa.
OnpejenieHne BBITATKHABAIOLLEHN CHMBI, JeMCTBYIOLEN Ha TeJlo, TIOTPY>KEHHOE B XKUJKOCTb.

IIpoBepKa He3aBUCHMOCTH BBITAIKMBAIOIEN CUJIBI, JeMCTBYIOIEeN Ha Telo B )KUAKOCTH, OT MacChl Tefa.
OnbITE], eMOHCTPUPYIOLIHE 3aBUCUMOCTD BBITA/JIKMBAIOILIEN CHIIBL, [IeHCTBYIOLEN Ha Te/0 B KUAKOCTH,
OT 00BbEMa MOTPY>KEHHOU B KUKOCTb YaCTH TeJa U OT TVIOTHOCTH JKUJKOCTH.

KoHcTpynpoBaHre apeoMeTpa WM KOHCTPYUPOBaHUe JIOJKH U OrpefiesieHHe eé rpy30nogbeMHOCTH.

Pa3gen 5. PaboTa ¥ MOLHOCTH. JHEPTHSL.

Mexanudeckast paboTa. MOII[HOCTb.

ITpocTble MeXaHW3MBI: pbIuar, 0JI0K, HaKJIOHHAs TJIOCKOCTh. [IpaBW/io paBHOBecHs pbiuara. I[IpumMeHeHue
MpaBu/ia paBHOBecHs pbiyara K 670Ky. «3o/m0Toe mpaBuio» MexaHuku. KIT/I mpocTeix MexaHW3MOB. IIpocTbie
MeXaHW3MBbI B OBITY W TEXHHKE.

Mexanuueckasi 3Heprus. KuHeTuueckas U TOTeHIManbHasi SHeprus. I[IpeBpailleHHe OJHOTO BHA
MexaHW4eCKOU SHepryu B Apyroi. 3aKoH COXpaHeHUsl SHEePruu B MeXaHUKe.

Jemoucmpayuu.

1.

[IprMepsI MPOCTHIX MeXaHH3MOB.

JlabopamopHble paGombi U ONbIMbL.



1. OrmpezneneHvie pabOThI CHIBI TPeHWSI TIPU DPAaBHOMEPHOM [BI)KEHWH Teja [0 TOPW30HTA/LHOM
TIOBEPXHOCTH.

2. HWccnepoBaHue yC/I0BUM paBHOBECHS pblyara.

N3mepenue KI1/] HaK/IOHHOM IJIOCKOCTH.

4. U3yueHue 3aKOHa COXpaHEeHHsl MeXaHHUeCKOW SHepruM.

w

Pa3pen 6. TensioBbie siB/IeHUSA.

OcHoBHBIE MOJIOXKEHHSI MOJIEKYJISIPHO-KMHETUUEeCKOH TeOopuM CTPOeHUsl BelljecTBa. Macca M pasmephl
aTOMOB U M0JieKyJI. OnbIThI, OTBEP)KAIOLIIIe OCHOBHBIE TI0/I0’KeHUsI MOJIEKY/ISIPHOKUHETHUEeCKOI TeOpUH.

Mogenu TBEPAOTO, )KUAKOTO M Ta3000pa3HOr0 COCTOsIHUE BellecTBa. Kpucranmmueckre i aMopdHbIe Tesa.
OOmBsicHeHWe CBOMCTB Ta3o0B, >KUAKOCTeH W TBEPABIX Tel Ha OCHOBE TOJIOKEHUH MOJIEKY/ISIPHO- KWHETHUeCKOH
TeopuH. CMauMBaHNe U KaNWIISApHbIe sIBJIeHHs. Ter/ioBoe paciivpeHre U cKaTue.

TemnepaTypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TeIJIOBOTO JBWKEHMWS YacTHL]. BHYTpeHHss 3Heprus.
CrniocoObl M3MeHeHUsI BHYTPEHHEW SHepruM: TerviornepeZaya W COBepIleHWe paboThl. Bupbl Teruiornepesau:
TeTUIONPOBOSHOCTh, KOHBEKLIVS, U3Ty4YeHHe.

KonmuecTBo TerioTel. Y[enbHas TeIVIOEMKOCTh BeljecTBa. TeruiooOMeH W TerjioBoe paBHOBeECHe.
YpaBHeHue TeryioBoro 6OanaHca. [lnaBieHue W OTBepJieBaHWe KPHUCTA/UTMUECKUX BeLeCTB. YZelbHas TeruioTa
riaBneHus. IlapooOpa3oBaHue U KoHjeHcarws. Vcrmapenue. KumeHue. YzenbHas TeryoTa napooOpa3oBaHUs.
3aBUCUMOCTb TeMIlepaTypbl KUIEHUs1 OT aTMOC(HEepHOro /laB/ieHusl.

BiiaxxHoCTh BO3AyXa.

OHeprus TOIUIMBA. Y [ie/IbHas TelyloTa CrOpaHusl.

IMpuHnurer paboTe! TerioBwix Apurarenedd KI1J TerioBoro pgBuratesnsi. TeryioBble ABUTATeNd W 3alluTa
OKpY>KaloLL[ell Cpe/ibl.

3aKOH COXpaHeHMs Y TIpeBpallleHus] SHePriU B TeIJIOBbIX MpoLieccax.

Jemoucmpayuu.

HabmomeHrie GPOYHOBCKOTO IBHDKEHUS.
Hab6mopenue gquddysnn.
HabsrozieHvie siB/ieHU CMauMBaHKS 1 KaITWIISIPHBIX SIBIIEHUH.
HabsrozieHre TeTyIoBOro paciivpeHust Tell.
Vi3meHeHye JiaBieHNs Tasa 1py U3MeHeHNH 00bEMa U HarpeBaHUY U/ OXJIKEeHHH.
IIpaBuna usmepeHust TeMIieparypsl.
Bup! Terionepenauun.
OxunakieHue MpU CoBepIlieHnH paboThl.
HarpeBanue ripu coBepiiieHUH paboThl BHELTHUMY CATAMH.
. CpaBHeHue TerI06MKOCTel pa3/INYHbIX BellleCTB.
. HabromeHve KUmeHus.
. HabmrozieHre OCTOSIHCTBA TeMIlepaTyphbl TPU TJIaB/IeHUH.
13. Moenu TeroBbIX ABUraTesei.
JlabopamopHble pabombl u ONbIMbL.
OTrIBITH 110 0OHAPYKEHHUIO [IeWCTBUS CHJT MOJIEKY/ISIPHOTO TIPUTSDKEHUSI.
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OmbIThI 110 BhIPALL{MBAHUIO KPUCTA/LIOB [TI0BAPEHHOW CO/IA WM caxapa.

OrIbITHI 110 HAGJTIOZEHHIO TETIOBOTO PACIIMPeHUsi Ta30B, )KUAKOCTEH 1 TBEP/BIX TeJl.

OripeziesieHye /jaB/ieHYs BO3ZlyXa B OasioHe ILITpHLIA.

OTrIBIThl, /IEMOHCTPUPYIOLIYE 3aBUCUMOCTb [IaB/ieHHs BO37lyXa OT ero o0béMa M HarpeBaHUs WM

OXJI&XK[eHUSI.

6. TIpoBepka ruroTtesbl JTUHEHHON 3aBUCUMOCTH [IJTUHBI CTOMONKA KUJKOCTH B TEDMOMETPUUECKOH TPyOKe
OT TeMriepaTypsbl.

7. HabmomeHue n3MeHeHUs] BHYTPEHHEH SHEPTUU Tejla B pe3y/ibTaTe TeruionepeJaur ¥ paboThl BHEIHUX
CUJL

8. UHccnenoBaHue siBieHUs TeryiooOMeHa MPU CMEITMBaHUH XOJIOJHOM U ropstyeii BO/IBL.
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9. OrmpefeneHyie KOJIAYECTBA TEIJIOTHI, TIONyUeHHOTO BOJOW TIpU TeryioobMeHe C  HarpeTbiM
MeTa/l/IMYeCKUM LIWIUHPOM.

10. OrmpefienieHre yhebHON TETJIOEMKOCTH BeILleCTBa.

11. WccnenosaHue nporecca UCIapeHust.

12. OnpepeneHue OTHOCUTETLHOM B/IaKHOCTU BO3/yXa.

13. OripesieneHye yJeibHOM TeTUIOTHI TUIAB/EHUS b/a.

Pa3pen 7. dnekTpuyecKue ¥ MarHuTHbIe sIBJICHMS.

OnekTpusalus Tes. [IBa poja 3/1eKTpUUecKUX 3apsjoB. B3aumMogelicTBre 3apspkeHHbIX Tesl. 3akoH KysoHa
(3aBUCUMOCTb CHJIbI B3aUMO/eHCTBYS 3apSUKEHHBIX Tesl OT BeJIMUKHbI 3aps/i0B U PACCTOSTHUS MEX/Y Te/laMu).

OnexkTpryeckoe moJie. HanpsykEHHOCTh 3/1eKTPUUYECKOro moss. [IpUHIMIT Cyneprio3suiuu 371eKTPUYecKuX
rosiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsgo0B. DjeMeHTapHbIN 3/1eKTpuueckuii 3apsg. CtpoeHue atoMa. [IpoBofHMKH
Y I371eKTPUKHU. 3aKOH COXPaHeHUsI 3/IeKTPUUEeCKOro 3apsija.

ONeKTpUYeCKU TOK. YCJIOBUS CYIL[EeCTBOBAHUS 3/€KTPUYECKOTO TOKa. VICTOUHMKM TOCTOSIHHOTO TOKa.
JercTBYA 3MeKTPUUeCKOro ToKa (TernaoBoe, XMMAYeCKOe, MarHUTHOE). D/IeKTPUYeCKUN TOK B )KUAKOCTSIX U ras3ax.

OnekTpuyeckas Lemnb. Cuia TOKa. DJleKTpuyeckoe HarpspkeHue. COINpOTUB/IEHUe IMIPOBOJHUKA. Y [ie/lbHOe
COTIPOTHB/IEHHE BelllecTBa. 3akoH Oma [Jj1g yvacTka Lenu. [lociefoBarenbHOe M MapasiiesibHOe COeUHeHHe
MIPOBO/IHUKOB.

PaboTa 1 MOIHOCTb 3/1eKTPUYeCKOro Toka. 3akoH [[koyns—JleHna. DyeKTpUyecKue 1ieru U noTpeburenu
5/1eKTpUYecKoi sHepruu B ObITy. KopoTKoe 3aMbikaHue.

INocTosiHHble MarHWUThL. B3aumogelicTBUe MOCTOSIHHBIX MarHWTOB. MarHutHoe moje. MarHutHoe ImoJje
3eMIM M ero 3HaueHWe [as >KU3HM Ha 3emne. OmbIT IpcTefa. MarHUTHOe Tioe 3/1eKTPUUECKOTO TOKa.
[IpuMeHeHMe 571€KTPOMAarHUTOB B TexHUKe. [leliCTBMe MAarHWTHOTO TI0JII Ha TPOBOJHUK C TOKOM.
OneKTpo/BUraTe/ b TIOCTOSHHOTO TOKa. Vcrmonb3oBaHMe 3/1eKTpojBUraresnied B TeXHUYECKMX yCTPOMCTBax M Ha
TPaHCIIOpTe.

OnbiThl @apajies. SIBeHUe 3/1eKTPOMarHUTHOM UHAYKLWK. [TpaBusio JleHia. 3nekrporenepatop. Crocoobl
TIO/TyUeHHsT FIeKTPUUECKOU SHepryu. JIeKTPOCTAHIMK Ha BO30OHOB/ISIEMBIX MICTOYHHKAX SHEPTHUH.

emoncmpayuu.

OneKTpy3aLys TeJl.

[1Ba pofia 3/1eKTprUUecKuX 3apsiioB U B3aUMO/|eMCTBUE 3apsUKEeHHBIX TeJl.
YCTpOoCTBO U [lelicTBUE 371eKTPOCKOTIa.

O/eKTpocTaTuyeckast UHAYKLS.

3aKOH COXpaHeHUsl 3/IeKTPUYeCKUX 3apsifoB.

[IpoBOAHYKY U IU3/I€KTPUKH.

MogenvpoBaHyie CUJIOBBIX TMHUN 3/1EKTPUUECKOTO TOJIS.

VcTOuHMKM TOCTOSIHHOTO TOKA.

LOENPI AN

JeincTBrs 31eKTpUUeCcKoro ToKa.
. DNIeKTPUUECKUM TOK B )KUJKOCTH.
. I'a30BBIN pa3psg,.
. I3MepeHue cuiibl TOKa aMIIepMeTPOM.
. I3MepeHue 5/1eKTpUYeCcKOro HarnpssKeHUsl BOIbTMETPOM.
. Peocrat v MarasvH COTpOTHUBI/IEHUI.
. B3aumoelicTBUe MOCTOSTHHBIX MarHUTOB.
. MopenupoBaHue HEBO3MOKHOCTH pa3/ie/ieHusl TI0F0COB MarHHUTa.
. MopenupoBaHie MarHUTHBIX T10J1eli TOCTOSIHHBIX MarHUTOB.
. OneIT Opcrefa.
. MaruurtHoe mnosie TOKa. 71eKTPOMarHur.
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. HEI;'ICTBHE MarHuTHOIO 110JId Hd MPOBOJAHHK C TOKOM.

N
—_

. DJIeKTpO/iBUraTe/Ib IOCTOSTHHOIO TOKA.
. VlccnenoBanue sIB/IEHNS 371eKTPOMarHUTHON MHAYKLIWH.

N
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23. Omnsbitel Papages.

24. 3aBUCUMOCTD HarpaB/ieHUs] UHAYKLMOHHOTO TOKA OT YC/IOBUH €r0 BO3HUKHOBEHUSI.
25. DJleKTporeHepaTop IIOCTOSIHHOI'O TOKaA.

JlabopamopHble pabomb! u onbiMblL.

OTrIBITHI 110 HAGJIIOZEHHIO 3/IEKTPU3aLUK Tesl MHAYKIMEeH U 1Py CONPUKOCHOBEHUH.
VccnenoBanue feiCTBUS 3/1EKTPUYECKOTO T10J1s1 HA TTPOBO/IHUKU M IN3JIEKTPUKH.
C6opKa u IpoBepKa pabOThI 37IEKTPUUECKOH 1IN MOCTOSHHOTO TOKa.

Vi3mepeHHe U peryiupoBaHye CHJIbI TOKa.

Vi3mepeHMe U pery/MpoBaHye HarpsyKeHus..

WccnenoBaHue 3aBUCUMOCTH CHJIbI TOKQ, WAYILETO Yepe3 pe3urCTOp, OT COMPOTHBJEHUS Pe3ucTopa U
HarpspKeHHst Ha Pe3UCTOpe.
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7.  OmbITHI, JeMOHCTPUPYIOLL{ME 3aBUCUMOCTh 3JIEKTPUUYECKOTO COTIPOTHB/IEHNS TTPOBOJHKKA OT €ro JJIMHBI,
TI7I0IIa iV TIONEePeYHOro CeueHus U MaTepuana.

8. [IIpoBepka npaBu/a C/I0’KeHUs HalpsDKeHUH MpH M0oC/Ie0BaTeIbHOM COeIMHEHUH [IByX Pe3UCTOPOB.

9. IlpoBepka npaBusa AJ11 CUJIbI TOKA IIPH NapasiielbHOM COeJUHEHUN Pe3lCTOpOB.

10. Ormpezenenuie paboOTHI 37IEKTPUUECKOTO TOKA, UAYIIIEr0 Uuepe3 pe3ncTop.

11. OnpeseneHue MOLHOCTH 3/1eKTPUUECKOT0 TOKA, BbI/e/IfeMOI Ha pe3ucTope.

12. WccnenoBaHue 3aBUCMMOCTH CUJIbI TOKA, UAYILETO Yepes JIAMIIOUKY, OT HallpsyKeHHUsl Ha Hell.

13. Onpenenenuve KII[ HarpeBaTessi.

14. VccnenoBaHye MarHUTHOTO B3aMMO/,eCTBUSI TOCTOSIHHBIX MarHUTOB.

15. V3yueHre MarHUTHOTO MOJIsl TIOCTOSIHHBIX MAarHUTOB NIPU MX 00beJUHEHUH U pasfieNleHHH.

16. VccnenoBaHue AeliCTBUS 3/1IEKTPUUECKOTO TOKA Ha MarHUTHYIO CTPEKY.

17. OnbIThI, AeMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI B3aMMOJIeHCTBUS KaTyLIKA C TOKOM W MarHWTa OT
CUJIbI TOKA U HampaB/ieHNs TOKa B KaTyILKe.

18. M3yueHue AeliCTBUS MarHUTHOT'O T10/1s1 HA TIPOBOJJHUK C TOKOM.

19. KoHCcTpyHpOBaHue U n3yueHre paboThl 3/1eKTPOABUTATEIS.

20. Vzmepenne KII/I snekTpo/BUraTeIbHON YCTaHOBKH.

21. OmbIThl TI0 UCC/AEJOBAHUIO SIB/IEHUs 3/IEKTPOMAarHWTHOM WHAYKLUU: HCCIeJ0OBaHUe H3MeHeHUH
3HauYeHWs Y Harpas/leHUs] MHAYKLMOHHOIO TOKa.

Pa3pen 8. MexaHuueckue siB/IeHHS.

MexaHuueckoe [BrkeHHe. MarepuanbHasg Touyka. Cucrema oTrcuéra. OTHOCUTEIBHOCTb MeXaHW4YeCcKoro
[BWKeHMs1. PaBHOMepHOe MNpsiMoJIMHeliHoe [BIoKeHHe. HepaBHOMepHoe mnpsiMosiMHeliHoe [BokeHUe. CpefiHss U
MI'HOBEHHAasi CKOPOCTb TeJla IIPYU HepaBHOMEDPHOM /IBMYKEHUH.

YckopeHue. PaBHOYCKOpeHHOe NpsiMosTiHeliHoe aBkeHre. CBoOoqHOe TiajeHue. OmnbiThl "ammest.

PaBHOMepHOe JBWKeHHe 10 OKPY>KHOCTHU. [Tepuo/ 1 yacToTa obparteHus. JInHelHast U yrioBasi CKOPOCTH.
LeHTpOCTpEMUTENEHOE YCKOpPEHYeE.

IlepBeiii 3ak0H HetoToHA. BTopoii 3akoH HetoToHa. Tpetnii 3akoH HeroToHa. [IpyHLIMI Cyneprio3uiiuu CUil.

Cuna ynpyroctu. 3akoH I'yka. Cua TpeHus: cy/ia TPeHUs CKOJIbXXeHUs], CUjla TPeHUs IOKOsl, pPyrue BUJb
TpeHus.

Cuia TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHUs. YCKOpeHHe CBOOOJHOTO TajieHusi. [IBIDKeHUe TIIaHeT
BOKpyr CosHiia. IlepBas kocmuueckasi CKOpOCTb. HeBeCcOMOCTE U Ieperpysku.

PaBHOBecHe MaTepUaibHOM TOUKH. ABGCOJIOTHO TBEPZOe Teo. PaBHOBeCHe TBEPZAOIO Teja C 3aKpeIIEHHOM
0CbI0 BpallleHuss. MomeHT cusibl. LIeHTp TsKecTH.

Wwmnynec Tena. M3meHeHue wummysbca. Vmmysnbc cuibl. 3aKOH COXpaHeHUs KMMITyJ/bca. PeakTuUBHOe
JIBIDKEHYe.

MexaHuueckasi paboTa ¥ MOIIHOCTb. PaboTa cum TshkeCcTH, yrpyroctH, TpeHus. CBsi3b SHEPIMH U pabOThI.
[NoTeH1anbHas 3Heprys Tesa, NOAHATOTO HaJ TOBEPXHOCTHIO 3eMiH. [loTeHIManbHas SHEPTUs CKaTOW MPY>KHUHBI.
KvuHeTtnueckas sHeprud. Teopema 0 KWHeTUYeCKOM SHePryuu. 3aKOH COXPaHEeHUSI MeXaHUUeCKON SHepruM.

Jemoucmpayuu.
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HabsroieHre MeXaHUYeCKOTO IBH)KEHHST TeJla OTHOCUTE/TBHO Pa3HBIX TeJT OTCUETa.

CpaBHeHMe TyTeil ¥ TPAaeKTOPUA ABWKEHHSI OZHOTO U TOTO JKe TeJjla OTHOCHUTE/ILHO PasHBIX TeJl OTCUéTa.
N3mepeHre CKOPOCTU M YCKOPEHUS TIPSIMOJITHENHOTO IBYKEHMUS.

NccnenoBanre mpru3HaKOB PAaBHOYCKOPEHHOTO JBVKEHHUSI.

HabmroieHvie ABUKEHUS Tea TI0 OKPYKHOCTH.

HabmtomeHrie MeXaHWYeCKUX SIB/IEHUH, TIPOMCXOASIIMX B CUCTeMe OTcuéra «Tenekka» Tpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBV)KEHUH OTHOCUTEILHO KabuHeTa hU3UKH.

3aBUCHMOCTb YCKOPEHUsI TeJla OT MacChl Tejla U JielCTByoIIleld Ha Hero CUJIBI.

HabntomeHvie paBeHCTBa CU TTPY B3aUMO/IEHCTBUM TeJl.

V3meHeHue Beca Tesa MPU YCKOPEHHOM /IBH)KEHUH.

. Ilepemaua nMrtysibca Npy B3auUMOJEMUCTBUH TeJl.

. TIpeobpa3oBaHust 3HePruM Mpy B3aUMOAEHCTBUM TeJl.

. CoxpaHeHue UMITy/IbCa MPH HEYTIPYTOM B3aUMO/,eICTBUY.

. CoxpaHeHHe UMIy/IbCa P abCOJTIOTHO YIIPYroM B3aUMO/IeHCTBUM.
. HabmrozieHre peakTHBHOTO JABYDKEHMSI.

. CoxpaHeHHe MeXaHHUUeCKOU SHepryuu 1py CBOOOHOM TIaJIeHHH.

16.

CoxpaHeHre MexaHU4eCKOW SHepPruM Py /IB)KeHUU TeJla 1107, AefiCTBHEeM IPY>KUHbI.

JlabopamopHbie paGombl U ONbIMbL.

1.
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10.

11.

KoHcTpynpoBaHue TpakTa AJs pasroHa M JjajbHeHIIero paBHOMEDHOTO [BIWKEHUs LIapvKa WIN
TeJIEXKKH.

Oripefienienie cpejjHell CKOPOCTH CKOJb)KeHUsl Opycka WM [BYDKEeHMsl IlapukKa I0 HaKJIOHHOM
TIIOCKOCTH.

OrmpeneneHnie yCKOPeHUs TeJia IPU PABHOYCKOPEHHOM JIBWYKEHUH 110 HAKIIOHHOM TIIOCKOCTH.
WccnepnoBaHue 3aBUCMMOCTH TYTH OT BpeMEHM TP PABHOYCKOPEHHOM /IBIDKEHMH 0e3 HavanbHOMN
CKOPOCTH.

[TpoBepKa TUMOTe3bI: eC/Iv TIPH PABHOYCKOPEHHOM /JIBIKEHHH 0e3 HauabHOUW CKOPOCTH MYTH OTHOCSTCS
Kak psifi HEYETHBIX UKCeJl, TO COOTBETCTBYIOLIHE MPOMEXXYTKA BPEMEHH O/JTHAKOBBIL.

VccnemoBaHue 3aBUCUMOCTH CHJTBI TPEHHSI CKOJTbKEHHSI OT CHJIbI HOPMaJTbHOTO JIaB/IeHHSI.

Onpenenenuie K03(drLeHTa TPEHUS CKOJIbKEHUSI.

OripeziesieHye >KECTKOCTH TIPYKUHBI.

Oripesiesienrie  paboOTbl CHIbI TPEHWS TPU DPAaBHOMEDHOM /IBIDKEHHWH Teja I10 TOPU30HTa/JLHOM
TIOBEPXHOCTH.

Oripesienienrie paboThbl CUMbI YIIPYTOCTU TIPU NMOABLEME TIpy3a C HCII0/b30BaHWEM HEINOJBWKHOIO M
TIO/IBWKHOTO OJIOKOB.

V3yueHune 3aKOHa COXpPaHEHUsI JHEPTHM.

Pa3zpen 9. Mexannueckue Ko/ie0aHusi U BOJIHBI.

KonebarensHoe fBwkeHre. OCHOBHBIE XapaKTePUCTHKW KoJieOaHWif: TepuoJ, 4acToTa, aMIUIUTY/A.
MareMaTU4yeCKHid ¥ IPYKUHHBIN MassTHUKY. [IpeBpalijeHre SHePrUH MU KoaebaTeTbHOM JIB)KEeHUH.

3aTyxaroupie KomebaHus. BeiHyX7eHHble KosebaHusi. Pe3oHaHc. MexaHudeckre BosiHBL CBOWCTBa
MexaHW4yeCKUuX BosH. IIpofionbHBIE M TONepeuHble BOJIHBL. [IMHA BOJIHBI M CKOPOCTh €€ pacrpoCTpaHeHMs.
MexaHn4ecKrie BOJIHbI B TBEPZIOM TeJle, CeliCMUUeCKre BOJIHbIL.

3ByK. ['poMKOCTb 3ByKa 1 BblcOTa TOHa. OTpakeHue 3ByKa. VIHbPpa3ByK U y/IbTpa3ByK.

Hdemoucmpayuu.
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Habmonenvie kosiebanuii Tes 1o IeHCTBUEM CHITBI TSDKECTU U CHJTbI YTIPYTOCTH.
Habmonenvie kosebannii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabsmrojeHre BEIHYX/I€HHBIX KO/Ie0aHUM U pe30HaHca.

PacnipocTpaHeHye MPOAO/IBHBIX U TTOTIEPeYHBIX BOJTH (Ha MOJe/TH).

HabsroieHre 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUeCcKHl pe30HaHC.

JlabopamopHble paGombi U ONbIMbL.



OrnpefeneHre 4aCTOThI M TIepHO/ia KolebaHHH MaTeMaTUUeCKOTO MasiTHUKA.

OnpefeneHyre YaCTOThI M TIepUO/ia KOIeOaHUH MPY>KUHHOTO MasiTHUKA.

WccneoBaHye 3aBUCUMOCTH TIepHO/ia KOJIeOaHUI TIO/IBEIIIEHHOT0 K HUTH I'Py3a OT JJTHHBI HATH.
WccnemoBaHye 3aBUCUMOCTH TIEPHO/Ia KOJiebaHHi TIPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a.

ITpoBepka He3aBUCUMOCTH TIEpH0/ia KojiebaHuii rpy3a, Mo/[BEIIeHHOTO K HUTH, OT MaccChl rpy3a.

OmbITHI, IeMOHCTPUPYIOIIIYE 3aBUCUMOCTh Mepro/ia KojiebaHuii IPY>KUHHOTO MasiTHAKA OT MacChl Tpy3a
Y J)KECTKOCTU TIPY>KUHBI.

7. Vi3mepeHue ycKOpeHUsi CBOOOTHOTO MMajieHusl.

Pazpen 10. DneKTpoMarHuTHoOeE 1oJie U 3/1IeKTPOMarHMTHbIE BOJTHbI.

DJIeKTPOMarHUTHOe Tiojie. JJIeKTpOMarHUTHble BOHBL. CBOMCTBA 3/1€KTPOMarHUTHBIX BojH. [llkana
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SJIEKTDOMAIHUTHBIX BOJIH. Wcnonb3oBaHue 3JIGKTPOMAarHUMTHBIX BOJIH AJIA COTOBOMU CBSI3U.

OnekTpomMarHuTHas rpupoga ceera. CKOpocTh cBeTa. Bo/HOBBIe CBOMCTBa CBeTa.

Hdemoucmpayuu.

1. CaolicTBa 3/1eKTPOMarHUTHBIX BOJH.

2. BoJsiHOBBIE CBOKCTBA CBeTa.

JlabopamopHble pabombl u onbIMbL.

1. VI3yueHue CBOWCTB 3/IeKTPOMarHUTHBIX BOJIH C TIOMOIIIBI0 MOOM/IBHOTO TeseoHa.

Pa3pen 11. CBeToBBI€ SAIB/IEHHS.

JlyueBasi Mofienb cBeTa. MicTouHuKM cBeTa. [IpsiMosiiHeliHOe pacripocTpaHeHue cBeTa. 3aTMeHusi CosHIA U

.Hy'H]:I. OTpa}KEHI/Ie cBeta. Iinockoe 3€epKaJio. 3aKoH OTpa’>keHusd CBeTa.

HPEHOM]IEHI/IE cBeTa. 3aKOH TMpejIoMJ/IeHHs CBeTd. ITonHoe BHYTDE€HHEe OTpaKe€HHe CBeTa. Wcnonb3oBaHue

IMMOJ/IHOT'O BHYTPEHHET'O OTPA>KE€HHS B OINITUUECKHUX CBETOBO/IAX.

JIuH3a. XOA HYHEﬁ B svH3e. OnTudeckasi cUCTeMa ('bOTOEll'IHapaTa, MHKDOCKOIIa W TeJieCKOIld. I'na3 kak

OITH4YeCckKas CucreMa. B]'H/IBOPYKOCTI: " 0d/TIbHO30DKOCTh.

CBeTa.

Pasnoxxenue Genoro cera B criekTp. OnbiTel HetoToHa. Ciio)keHre CHeKTpPasibHBIX LIBeTOB. Jlucrepcus

emoncmpayuu.

[IpsiMosiMHeliHOe pacripoCTpaHeHue CBeTa.

OtpakeHue cBerTa.

[MTonyuenue n300pa’keHHH B TIJIOCKOM, BOTHYTOM M BBIITYK/IOM 3epKarax.
IIpenomnenue cBeta.

Onrtuyeckuil CBeTOBO/,

Xoj nyueli B coOMparoIIel uH3e.,

Xo[ nydeli B paccenBarolllel JIMH3e.

[MonyueHre n300pa’keHUH C MOMOILIIBIO JIUH3.

[MpuHOun pelicTBys doToanmapaTa, MUKPOCKOTIA U TeJlecKora.

10 Mogens rnasa.

11. Pa3noxxeHue 6esioro cBeTa B CIIEKTP.

12. Tlomyyenuie Gesioro cBeTa NPH CJI0KEHUH CBeTa Pa3HBIX L[BETOB.
JlabopamopHble pabomsl u onbiMbL.

1. HccnenoBaHre 3aBUCMMOCTH YIJIa OTPa’KeHMs CBETOBOIO Jiy4a OT yIJjla [aJeHus.
2. V3yueHue xapaKTepUCTHK M300pa)keHUs Ipe/iMeTa B TVIOCKOM 3epKaiie.

3. HccnepoBaHue 3aBUCHMOCTM yIVIa IIpEJIOMJIEHUs] CBETOBOTO Jlyya OT yIJla MaZleHusi Ha IpaHulie
«BO3YX—CTEKJIO».

ITonyueHue n3o6paskeHui ¢ MOMOIIIbI0 cobuparoLeil TMH3bIL.

Omnpenenennie (OKYCHOTO PaCCTOSIHUS M ONITUUECKOM CHTbI cOOMparoIie JIMH3bI.
OMBITHI TT0 Pa3/oKeHrIo 0eoro cBeTa B CIIEKTP.

OMBITHI 10 BOCTIPUSATHIO LIBETA MTPeAMETOB TIPY UX HaOJIF0eHH Yepe3 LIBeTOBbIe (DH/IBTPHI.
Pa3AeJ1 12. KeaHTOBBIE AB/IEHMS.
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Omnebite Pe3epdopa v nyiaHeTapHasi MoZiesib atoMa. Mogenb atoma bopa. Vcnyckanue 1 roriomjeHre cBeta
aromoM. KBaHTEI. JIMHelvaThble CIIeKTPEI.

PasmoakTBHOCTE. Anbga, Oeta- M ramma-msnydenus. CTpoeHHWe aTOMHOrO siipa. Hyk/ioHHas Mopenb
aToMHOro siapa. V3otonsl. PagroakTrBHEIe npeBpalleHys1. [lepro nomypacnaza aTOMHbIX siiep.

SnepHble peakl{Mi. 3aKOHbI COXpaHeHUs 3apsiZlOBOT0 U MacCOBOIO YMCe/l. JHeprusi CBsi3W aTOMHBIX sifiep.
CBs13b Macchl ¥ sHepruu. Peakijuu cuHTe3a U AeneHus sep. Mcrounrky sHepruu CosHLA U 3BE3.

SAnepHas sHepreTuka. JleficTBUsl paZiMOaKTHBHBIX U3/IyUeHUI Ha KUBble OpPraHH3MBl.

Hemoncmpayuu.

CrieKTphbl U3/1y4yeHUs U MO0 eHUs.

CrieKTpBI Pa3IMUHBIX Ta30B.

CnexTp Bogopoja.

HabsrozeHrie TpekoB B Kamepe BusibcoHa.

PaboTa CuéTuMKa MOHU3UPYIOLIUX U3TyUeHHH.

Pervcrpanys u3nyueHus IPUPOJHBIX MUHEPAJIOB U IPOAYKTOB.

]Ia6opamoprle pabombl u onbimbl.

1. HabmrozeHye CTUIOIIHBIX U TMHEHYaThIX CIIEKTPOB M3/TyYeHHsl.

2. WccnepoBaHue TpeKOB: M3MepeHUe SHePrUy YacTULbl TI0 TOPMO3HOMY yTH (110 poTorpadusm).

3. H3MmepeHue pa/jioakTUBHOrO (hoHa.

IToBTOpUTETHEHO-00001AOIUIA MOAYTb.

[ToBTOpPUTEMBbHO-0600IAtOIMI MOAY/Ib TIpejHa3HaueH A/ CUCcTeMaTH3aliuyd U 06001eHrs 11peZiMETHOrO
Cofiep)KaHUsl U OIbITa JesTelbHOCTH, NMPUOOPeTEHHOro MNpU H3yuyeHUM BCero Kypca (M3MKH, a Takke s
MOJTOTOBKM K OCHOBHOMY TOCYZApCTBEHHOMY 3K3aMeHy 10 (v3vKe A 00ydyaromyxcsi, BbIOpaBIIMX 3TOT
yueOHBIN MpemerT.

[Ipy M3yyeHUM [AHHOTO MOAY/S peaau3ylTCd M CHCTEMATHU3UPYIOTCS BUABI [eSTEIbHOCTH, Ha OCHOBe
KOTOPBIX 00ecrieurBaeTcsi JOCTH)KEHHe MPeJMEeTHBIX U MeTarpeJMeTHbIX TJIAaHUPYeMbIX pe3y/bTaToB 00yueHusl,
(hopMUpyeTCs ecTeCTBeHHOHAyYHasi FPaMOTHOCTb: OCBOEHHE HayYHBIX METO/O0B MCC/IeJOBAaHUS SIBJIEHUI TIPHUPO/BI
Y TeXHUKH, OB/afieHNe yMeHWsMH OOBSICHATH (U3NYeCKHe sBJIeHUs, TPUMeHssl TOoTyueHHble 3HAHUS, pellaTh
3a/lauM, B TOM UMCJIe Ka4yeCTBEHHbIE U SKCIIepUMeHTa/IbHbIe.

[MpyHIMIIUANEHO JlesiTe/IbHOCTHBIM XapakTep [aHHOrO pasjesa peanusyeTcs 3a Cuér TOro, uTo
oOyuaroliiecsi BBITIOJHSIIOT 3a/laHusl, B KOTOPBIX UM TIpe/|jlaraeTcs:

Ha OCHOBe TIOJTyYeHHbIX 3HaHMH pacIio3HaBaTh W HAyYHO OOBSICHATH (M3MUeCKUe sIB/IeHHSI B OKpY Karoljei
TIpYPO/ie U NOBCeHEeBHOM >KU3HY;

HCII0/1b30BaTh HayuyHble MeTO/bl UCC/Ie[0BaHUsl (PU3UUECKUX SIBJIEHUH, B TOM UMCIIe 71 [IPOBEPKU THUIOTe3
U T0J/TyYeHHsI TEOPETUYECKUX BLIBO/IOB;

OOBSICHSITH Hay4Hble OCHOBBI Haubojiee Ba)KHBIX JOCTWKEHHWH COBDEMEHHBIX TeXHOJOTHH, HarpuMep,

ok W=

MPAKTHYECKOIr'0 UCIT0J/Ib30BAHWA PA3/IMUHBIX NCTOUHUKOB SHEPTMKU HA OCHOBE 3dKOHa MpeBPallleHnda 1 COXPAaHEHWA
BCeX M3BECTHBIX BN OB SHEPruu.
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INITAHUPYEMBIE PE3YJ/IbBTATBI OCBOEHUA IIPOI'PAMMBI IIO ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHUA

W3yuyeHne ¢U3MKU Ha ypOBHEe OCHOBHOTO 00IIero obpa3oBaHMsl HArlpaB/leHO Ha JIOCTHIKEHHE JTMYHOCTHBIX,

MeTarpeJMeTHBIX U MPeJMeTHbIX 00pa30BaTeIbHBIX Pe3y/IbTaToB.

B pe3synbrare u3yueHus ¢U3MKA Ha ypOBHe OCHOBHOro o0iiero obpa3oBaHus y oOyudatorierocs OymyT
copMHPOBaHEI CJle/[yIOIIYe TMYHOCTHBIE Pe3y/IbTaThl B UaCTH:

* 1) IaTPHMOTHYECKOI0 BOCIIMTAHUS:

e & nposiBienvie UHTEpeCca K UCTOPHH ¥ COBPEMEHHOMY COCTOSIHUIO POCCHACKOM (pU3HUeCKOi HAyKH;

e &) 1|eHHOCTHOE OTHOIIIEHHE K JOCT)KEHUSM POCCUUCKUX YUEHBIX-(DH3UKOB;

*  2) rpa)/JaHCKOro U JyXO0BHO-HPAaBCTBEHHOr0 BOCIIUTAHHA:

e & roTOBHOCTH K AKTUBHOMY YYacTHIO B OOCYXK[EHMH OOIIECTBEHHO 3HAUMMBIX M STHUYECKMX MPOGIIEM,
CBSI3aHHBIX C MTPAKTUUECKUM MTPUMeHeHHeM JOCTYKeHUH (Qr3VKY;

e & ocosHaHKe BAKHOCTH MOPA/IbHO-ITUUYECKUX TIPUHLIUIIOB B [€ATe/IbHOCTH YUEHOT0;

¢ 3) 3cTeTHYeCcKOro BOCIIUTAHHUS:

e & BocripusATHe 3CTETUUYECKUX KAueCTB (U3MUECKOM HayKU: eé TapMOHUUYHOIO MOCTPOEHUS, CTPOTOCTH, TOUHOCTH,
JTAKOHUYHOCTH;

* 4) qeHHOCTH HAyYHOI0 MO3HAHUA:

e & ocosHaHWe 1EHHOCTH (PU3MUECKOM HAYKW KaK MOIIHOTO MHCTPYMEHTA MO3HaHWs MHUpPa, OCHOBbLI Pa3sBUTHS
TeXHOJIOTUH, BayKHeHIIel COCTaB/IsONel KYIbTYDBhI;

e & pasBuTie HayuHOI I06O3HATEILHOCTH, UHTEPECA K UCCIIeJ0BAaTe/IbCKOM JesTeIbHOCTH;

* 5) (hopmupoBaHus Ky/JIbTYPHI 3A0POBbs M YMOLMOHA/ILHOT0 0/1aronoTyyus:

e & oco3Hanue 1IeHHOCTH 6€30MacHOro 06pasa KU3HU B COBPEMEHHOM TEXHOJIOTHUECKOM MHUPE, BaKHOCTH TPABHII
Oe3oracHOro IoBeJileHUs] Ha TPaHCIIOPTe, Ha JOporax, C 3/1eKTPUUeCKHM U TeIUIOBBIM 000py/J0BaHHEM B
JIOMAIIIHUX YCIOBUSIX;

e & chopMHpOBaHHOCTL HaBbIKa pedIeKCHH, PU3HaHHe CBOEro TpaBa Ha OLIMOKY W TAKOrO JKe 1paBa y Apyroro
yesI0BeKa;

* 6) TPYJAOBOr0 BOCIHTAHHA:

e & akTuBHOe yuacTWe B pelleHMH TPAaKTHUYECKUX 3a7au (B paMKax CeMbM, 00pa3oBaTe/bHON OpraHu3al{|u,
ropoja, Kpasi) TeXHOJIOTMUECKOW M COLMa/TbHOW HampaB/IeHHOCTH, TPeOyIoMUX B TOM 4ucyie U (DU3NUeCcKUX
3HaHUII;

e & unrepec K MPaKTUUECKOMY U3YUEHHUIO TIPO(MeCCHid, CBSI3aHHbIX C (GU3UKO;

* 7) 3K0JIOTHYECKOT0 BOCIIUTAHHUS:

e & opuenranys Ha TpUMeHeHWe (U3NUECKUX 3HAHUI /I pellieHus 3ajau B 00J1acTh OKDY)KAIOLIeH Cpebl,
T/IAHWPOBAHUS TIOCTYTIKOB U OLIeHKH MX BO3MOXKHBIX MTOC/Ie/ICTBUM [/ OKpYsKarollield cpefibl;

e & ocosnanve r106a7bHOrO XapakTepa SKOJI0rMUYeCKHX MPo6/IeM U TyTeli UX pelieHus;

¢ 8) aganTanuM K H3MEHSIIHMCSA YCIOBHAM COLUA/TBHON ¥ MPUPOJHOM CpeAbl:

e & norpe6HOCTH BO B3aUMO/IEHCTBUM NPH BBITIOJIHEHUH MCC/IeI0BAHMIA 1 IIPOEKTOB (PM3MUECKOM HaIpaB/IeHHOCTH,
OTKPBITOCTb OTILITY Y 3HAHHUSIM [IPYTHUX;

e & nosbiiieHye YPOBHA CBOEM KOMITETEHTHOCTH Yepe3 NMPaKTHUECKYIO e Te/IbHOCTb;

e & norpeGHOCTL B (POPMHUPOBAHKMM HOBBLIX 3HAHUI, B TOM umc/ie (OPMY/IUPOBATL /€M, TOHSATHS, TUIIOTEe3bl O
¢bm3ryecKux 00BeKTax U SBIEHUSX;

e & ocosnanvie epUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTeH B 00/1aCTH (HDU3UKY;

e &) nyiaHupoBaHKe CBOEro PasBUTHS B PUOOPETEHNH HOBBIX (PU3NUECKUX 3HAHMIA,

e & crpemsieHve aHaTM3UPOBATh W BBIAB/IATH B3aUMOCBSI3U TMPUPO/IBI, OOLIECTBA U SKOHOMUKH, B TOM UHUCJIE C
HCII0/Ib30BaHueM (U3UUeCKUX 3HAHUMH;

e & orjeHka CBOMX JEMCTBUI C YUETOM BIIUSHUSI HA OKPYIKAIOLIYIO CPe/ly, BO3SMOXKHBIX II06a/IbHBIX MOC/IEICTBHIA.

METAIIPEJMETHBIE PE3YJ/IBTATBI
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B pe3ysibTaTe 0CBOEHUsI IPOrpaMMBI 10 (PHU3UKe Ha YPOBHE OCHOBHOTO 00I1Iero o6pa3oBaHust y 00yuaromierocs
OyayT chopMHpOBaHEI MeTarpegMeTHbIe Pe3y/ibTaThl, BK/IHOUAIOIIe T03HaBaTe/IbHbIe YHUBEpCa/lbHbIe yueOHbIe
JIeMCTBUS, KOMMYHUKAaTHBHbIE YHUBepCa/lbHble yueOHble [eHCTBUS, pery/IsSTHBHbIE YHHBepCajbHble yueOHbIe

JIeUCTBUS.

ITo3HaBaTe/IbHBIE YHUBEPCa/IbHbIE yue0HbIe AeHCTBUS

Bba3oBble joruueckue JelCTBUA:

BBISIBJISITh U XapaKTePU30BaTh CYI[eCTBeHHbBIE MPU3HAKN 00BEKTOB (SIBJIEHU);

yCTaHaB/MBATh CYIIIeCTBEHHbBIN MPU3HAK KIaCCU(BUKALIMH, OCHOBAHUS it 000011[eHNsT U CDABHEHWSI;
BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTMBOPEUMS B pacCMaTpyBaeMbix (hakTaX, JAHHBIX W HaOMO[eHUsX,
OTHOCSLUXCS K (QHU3UUECKUM SIBIEHUSIM;

BBISIBATHL TPUUMHHO-C/Ie[ICTBEHHbIE CBS3M MPU U3yueHUM (PU3NUeCKHX SB/I€HWI U TIPOLeCCOB, JesaTh
BBIBO/JIbI C MCIIO/Ib30BaHUEM JeyKTUBHBIX W MHAYKTUBHBIX YMO3aK/IIOUeHUH, BbIIBUraTh THIIOTE3bl O
B3aMMOCBSI3X (PM3UYeCKHX BeTNYUH;

CaMOCTOSITe/ILHO BBIOMpaTh Crocob pemieHuss yueOHOM (u3nueckoil 3azaud (CpaBHEHHe HECKOJBKHUX
BapUAHTOB pellleHus, BHIOOp Harbosiee MOAXOASIIEro C Y46TOM CaMOCTOSITe/TbHO BbIZIe/IeHHbIX KDUTEPHEB).

Bba3oBble Hcc/1ejoBaTe/IbCKHE AeHCTBHS:

HCTIO/Th30BaTh BOMIPOCHI KAK UCCI/IeZI0BaTeIbCKUM WHCTPYMEHT TI03HaHuS;

MPOBO/IUTH TI0 CaMOCTOSITEJTBHO COCTaBJeHHOMY IUIaHY OIIbIT, HeC/IOKHBIM (PU3NUeCKUdl 3KCTIepUMEHT,
HeboJTbIIIoe Ucc/ie/[oBaHHe (YU3UUYECKOTO SBIEHUS;

OlleHMWBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOpMaIUIo, TO/yUeHHYI0 B XOfe HCC/IeZloBaHUS WU
9KCIIepUMEHTa;

CaMOCTOSITeIbHO ()OPMY/TUPOBaTh 000OIIEHUsT M BBIBOABI 10 pe3y/bTaTaM IPOBeAEHHOTO Habmo/eHus,
OTIBbITa, UCC/Ie/IOBAHUS;

MIPOTHO3UPOBaTh BO3MOXKHOEe [lajibHelilllee pa3BUTHe (QU3NYECKUX TIPOLIECCOB, a TakKXe BBIABUTAaThb
TIpe/ITIOIoKeHUs1 00 MX Pa3BUTHHM B HOBBIX YCIOBHSIX U KOHTEKCTaX.

Pa6ora c uapopmanueii:

TIPUMEHSITh Pa3/IMuHble METO/[bl, THCTPYMEHTHI U 3aIipOChI MPH MOUCKe U 0TOOpe WH(OPMALK WK JAHHBIX
C yuéTOM Tpe/yIoKeHHOH yueOHOM Ppr3nyecKoy 3ajaum;

aHa/IM3UpOBaTh, CHCTeMaTU3UpOBaTb U WHTEpIpeTHpoBaTh WHGOPMAaLMI0 pasIUyHbIX BUAOB U (QOpM
TIpe/iCTaB/IeHUS;

CaMOCTOSITe/IbHO BbIOMpaTh ONTHMa/ibHYI0 (OpMy TIpejCcTaBieHdss WHPOPMaLMM W HWUIOCTPUPOBATh
pelliaeMble 33/jJaull HECJIO>KHBIMU CXeMaMH, jMarpaMMaMu, MHOU rpaduKoi 1 X KOMOMHALUSAMU.

KOMMYHI/IKEITI/IBHLIE YHHUBepCA/IbHbIE y‘-IEGHI)Ie ]I[EI\;ICTBI/IHZ

B Xozile oOcyXfeHMsi yueOHOro Mmarepuarna, pe3y/bTaToB JlabopaTOpHBIX paboT M TPOEKTOB 3aflaBaTh
BOTPOCHI TI0 CyIIecTBY 00Cy)KAaeMol TeMbl U BbICKa3bIBaTb WZeH, HalleJieHHble Ha pelleHue 33/aud U
ToZiiep>kaHye OJ1aroykesaTeTbHOCTH OOILeHuS;

COTIOCTaBJISITb CBOM CY>KAEHHSI C CY>KIZEHUSIMU ADYTUX YYaCTHUKOB [Uajiora, 0OHapy)XMBaTh pasjnuve U
CXOJCTBO MO3ULIUM;

BbIPa’KaTb CBOIO TOYKY 3PEeHHSI B YCTHBIX U MMCbMEHHBIX TEKCTaXx;

MyO/IMYHO TIPEJICTaB/ISATh Pe3y/IbTaThl BBIOTHEHHOTO (DPU3MUECKOro OmbITa (IKCIIepUMeHTa, UCCIe0BaHus,
MPOEKTa);

MOHMMaTh W WCII0/Ib30BaTh TIPEMMYIeCcTBa KOMaHJHOM M HWHIWBH/ya/lbHOW pabOThI TIPH pelleHud
KOHKDEeTHOU (hr3nuuecKoii pobieMbi;

NIpYHUMaTh L|eld  COBMECTHOM [leTeJIbHOCTH, OpraHU30BbIBaTh JIefCTBUSI [0 €€ /IOCTIDKeHUIO:
pacripefiensiTe  posik, 0OOCY)KJaTh TIPOLieCChl M pe3y/bTaThl COBMeCTHON paboTel, 00001iaTh MHEHHs
HECKOJIbKUX JIIo/lel;

BBITIOJTHATL CBOKO YacThb PabOTHI, [OCTHrasi KaueCTBEHHOTO pe3y/bTaTa 10 CBOEMY HarpaB/ieHHWI0 |
KOODJVHUPYS CBOU [IeMCTBUS C APYTYMH U/leHaMU KOMaHZbI;
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OlIEHWBaTh KaueCTBO CBOEro BKJaZia B OOMMI TIPOAYKT TI0 KPUTEPUSM, CaMOCTOSITeTbHO
chopMy/TMPOBAaHHBIM YUaCTHUKAMH B3aUMO/IENCTBYS.

PEFYJIHTI/IBHBIE YHUBEpPCa/IbHbIE y‘IEGHbIe AEﬁCTBHH

Camoopranusanus:

BBISIB/IITH TIPOO/IEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYalUsIX, TPEOYIOIUX [/ pelieHus (U3nUecKux
3HaHUL;

OPMEHTHPOBAThHCS B Pa3/UUHBIX TMOAX0AAX MPUHATUS pellleHnd (MHAWUBUAYa/IbHOe, TIPUHSATHE DelleHUs B
rpyTire, IPUHSTHe pellieHu rpynmoit);

CaMOCTOSTeNIbHO COCTAB/ISATh aJITOPUTM pellleHus1 (H3UUeCcKol 3afau WM T7IaHa UCC/eloBaHusl C YUETOM
UMEOLIUXCS PecypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpPOBATh TpejjiaraeMble BapHUaHThI
pelLleHUi;

Jienath BLIOOP M OpaTh OTBETCTBEHHOCTH 3a PelleHue.

CaMOKOHTPOJIb, SMOIUOHA/ILHBINA HHTE/IJIEKT:

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYallUy U TIpe/ijlaraThb TJIaH e€ N3MeHeHMs;

OOBSICHATH TIPUYMHBI IOCTHDKEHUS] (HEJOCTIKEeHHs) pe3y/bTaTOB /IesTeIbHOCTH, /laBaTh OLIeHKY
NIpUOOPeTEHHOMY OTIBITY;

BHOCHUTbH KOPPEKTHBBI B JIeSITE/ILHOCTD (B TOM UHC/Ie B XO7 BBITIOMHEHHUsT (PU3UUeCcKOro MCCIe0BaHUs WU
NPOeKTa) Ha OCHOBE HOBBIX OOCTOSITENIHCTB, W3MEHMBIIMXCS CUTYal[Hii, yCTaHOBJIEHHBIX OIIHOOK,
BO3HUKIIINX TPYAHOCTEH;

OL|eHMBATh COOTBETCTBHE pe3y/bTaTa Lie/ld U YC/IOBHUSIM;

CTaBUThH cebsi Ha MeCTO JpPYroro uesjioBeka B XOJie CIIOpa WIM JUCKYCCHM Ha Hay4yHYIO TeMy, ITOHMMaThb
MOTHBBI, HAMEPEeHUs U JIOTHKY /Ipyroro;

TIpU3HaBaTh CBOE MPABO Ha OIIMOKY TpU pelleHnu (pU3nUecKux 3aJay WA B YTBEP)KAEHHUSAX Ha Hay4HbIe
TeMbI ¥ TaKOe ke TIPaBo JPYyroro.

INPEAMETHBIE PE3YJ/IbTATBI

K koHLy oOyueHusi mpeiMeTHbIe Pe3y/bTaThbl Ha 0a30BOM ypOBHe /IO/DKHBI OTPakaTb CHOPMHUPOBAHHOCTH Y
00yyaroLXcst yMeHH:

HCIOJ/Ib30BaTh TOHATHA: (U3UUECKHe W XUMHUUECKWe SIBJIeHWs, HaO/ro/leHue, SKCTIepPUMEHT, MOjiefb,
TUIIOTe3a, eIMHUIILI (PU3NUECKUX BeJIMUMH, aTOM, MOJIEKYJ/ia, arperaTHbie COCTOSTHUS BelljecTBa (TBEpP/IOE,
JKHZIKOe, ra3000pa3Hoe), MeXaHWYeCcKOoe JABI)KeHHe (paBHOMEDHOE, HepPaBHOMEpHOe, IPSMOJIMHEHHOE),
TPAaeKTOpHsI, paBHOJEWCTByIOIass Cuia, Jedopmarus (ympyrasi, IlacTMYecKas)), HEBeCOMOCTb,
Co00IIaroIIecs: COCY/bI;

pa3nuuath sBiaeHus1 (Auddysus, TeraoBOoe [ABWKEHWE YAaCTHI] BEIeCTBA, PABHOMEDHOE BIDKEHUE,
HEPAaBHOMEDHOE /IBWKEHHe, WHEPIUs, B3aUMOJEMCTBUE Tejl, paBHOBECHE TBEPABIX Te C 3aKPeryIEHHOM
OCBI0 BpallleHus, TiepeZiaua JJaB/eHys TBEPABIMU TellaMH, XUAKOCTSIMH U ra3aMu, atMochepHoe /aBieHue,
TJIaBaHue TeJl, PeBpallieHrst MeXaHNUeCKON SHePTyH) TI0 OTTMCAHUIO WX XapaKTePHBIX CBOUCTB U Ha OCHOBE
OTTLITOB, IEMOHCTPUPYIOIINX JJaHHOEe (PU3NUECKOe SIBJIeHUE;

pacrio3HaBaTh TIPOsIBJieHWe W3yueHHBIX (DHM3NUeCKUX SIBJIEHWM B OKpY’KalollleM MHpPe, B TOM UHCJIe
(hv3uueckue SIBIeHUs B TIPUPO/ie: TIPUMEPHI [IBIDKEHUsI C Pa3/MUHBIMU CKOPOCTSIMU B JKUBOM M HEXKUBOM
TIpUpO/ie, /IeHCTBYE CHWIbl TPEHWS B TMPUPOJIE U TeXHHWKe, BAHMsSHUE aTMOCHEPHOr0 JaB/IeHWS Ha >KUBOU
OpraHu3M, TUIaBaHue pbI0, phIUard B Tejie UesioBeKa, MPU 3TOM TMEePeBO/UTb MPaKTHUUECKYH 3a7lauy B
yuebHY0, BBIZIEJIATH CYITleCTBeHHbIe CBOWCTBA (TPU3HAKK) (PU3NUYECKUX SBJIEHNH;

OTUCHIBaThb W3yueHHbIe CBOWCTBA Tesl W (U3NUeCKHe SIBJIeHUs, UCTIONb3Ysl (GU3NuecKre BeJTMUMHBI (Macca,
00BEM, TUIOTHOCTh BeIIeCTBa, BPeMSI, MyTh, CKOPOCTh, CPeJIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJA TSXKECTH,
BeC TeJla, CWJIa TPeHUsl, iaBieHue (TBEPJOrO Tesa, >KUAKOCTH, ra3a), BhITA/JIKABAIOIIas CUla, MeXaHWJyecKast
paboTa, MOIIHOCTb, IUIEYO CU/BI, MOMEHT CWIbl, KO3(M(UIMEHT II0JIe3HOT0 MAeWCTBUS MEXaHW3MOB,
KUHETHYeCKass W TIOTeHI[Ma/lbHasi SHEeprusi), MpH OMUCAHWUM TTPAaBUIBHO TPAKTOBAaTh (DH3UUECKUN CMBIC/T
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UCTO/Ib3yeMbIX BelMWYMH, WX 0003HaueHUs] M eJWHULIBI (U3NUECKUX BEJMUMH, HaXOAWUTb (OPMYIIbI,
CBSI3bIBAIOIIME AAHHYIO (M3MUECKYI0 BEIMUMHY C JPYTUMH BeMYMHAMH, CTPOUTH TpadyKyd M3yueHHBIX
3aBUCUMOCTeH (Pr3NYeCKHX BelNUUH;

XapaKTepu30BaTk CBOMCTBA Tes, (U3HUUecKue siB/IeHWs M TPOLIeCChl, MCII0/b3ysl MpaBUjia CIOKEHUs CHII
(Boomb ofgHOUW TipsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH ApxuMe[a, MpaBW/IO PABHOBECUS] phbluara
(6;10Ka), «30710TOE TIPAaBHU/IO» MEXaHHKH, 3aKOH COXPAHEHHS MeXaHWUeCKOW SHepruu, Mpu 3TOM [aBaTh
C/10BeCcHYI0 (hOpMY/TUPOBKY 3aKOHA Y 3alTChIBAaTh €r0 MaTeMaTU4YeCckoe BhIpaXkeHHe,;

00BACHATD (DU3HUUECKUe SBJEHUS, MPOIeCChl M CBOWCTBA TeJ, B TOM YHC/e U B KOHTEKCTE CHUTYaI[UH
MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIAB/AThL MPUUMHHO-C/IE/ICTBEHHBIE CBSI3U, CTPOWTH OOBSICHEHHWEe
13 1-2 jioTMYecKuX IIaroB C Oomopod Ha 1-2 M3y4yeHHBIX CBOMCTBA (hM3MUECKUX sIB/IEHUM, (puU3MuecKux
3aKOHa WM 3aKOHOMEePHOCTH;

pelliaTh pacyéTHble 3a7auu B 1-2 felicTBUS], UCIO/B3Ys 3aKOHBI U (OPMYJIbI, CBsI3bIBalOIIMe (pU3nUecKrie
Be/IMYMHBI: HAa OCHOBE aHa/lM3a yCOBUS 3a/laud 3allMChIBaTh KPaTKOe YC/IOBUE, MO/CTaB/sATh (pr3ndeckre
BeJIMYUHBI B ()OPMYJIbI ¥ TIPOBOAWTE PACUéThl, HAXOJUTh CTIPaBOYHbLIE JaHHBIe, HEOOXOIUMBIE ISl PelleHuUsT
3a/iay, OLIEHWBATh PeaJMCTUYHOCTD TIOMy4YeHHOH (Pr31YeCcKoi BelTMUNHBL;

pacro3HaBaTb TPOOJIEMbI, KOTOPbIe MOXKHO PEILIWTh TMPU TIOMOLM (U3MUECKUX MEeTOZIOB, B OIMMCAHWUU
WCCJIeJOBAHUS BBIZESITh TPOBepsieMOe TMpefrioioykeHre (TUIOTe3y), pa3/inuaTb U WHTePIIPeTUPOBATh
TIOJTYYEHHBIN pe3y/IbTaT, HaXO/[UTh OIIMOKHU B XO/Ie OTIbITa, [IeJIaTh BLIBO/IBI TI0 €0 Pe3y/bTaTaM,;
TIPOBO/IUTH OTIBITHI TI0 HAaO/TIO/IeHNI0 (DU3HUECKUX SIBJIEHUH WK (U3MUYeCKUX CBOWCTB TesT: (OPMY/IMPOBATh
TIPOBepsieMble TIPeZTIONIOKeHUs, COOUPaTh YCTaHOBKY U3 TIPEJIOKEHHOTO 000pY/I0BaHMS, 3aMUChIBATh X0/
OTbITa U (OPMYIUPOBATh BLIBO/IBI;

BBITTO/THATL TIPSIMBblE W3MEPEHUs] PACCTOSTHWS, BPEMEHH, MacChl Tesa, 00béMa, CHIbl W TeMIlepaTyphbl C
WCII0/Ib30BaHWEM aHAJIOTOBBIX W LIM(MPOBBIX TMPUOOPOB, 3alMChIBaTh TOKa3aHUS TPUOOPOB C YUYETOM
3a/]JaHHOI abCO/TIOTHOM TOTPEITHOCTH U3MEPEHHH;

MIPOBOJWUTL WCCIe[0BaHUE 3aBUCUMOCTH OFHOW (DM3WUECKOW BEJMUMHBI OT JIPYTOM C UCIOIb30BaHUEM
MPSMBIX U3MEPeHUM (3aBUCUMOCTH MyTW PaBHOMEPHO [JBIIKYIIEroCs Tejla OT BPEMEHH [BIDKEHWS Tesa,
CUJTBI TPEHHUSI CKOJIBKEHHUST OT Beca Tejla, KaueCcTBa 00pabOTKM TIOBEPXHOCTEH Tesl U He3aBUCUMOCTH CHJIBI
TPeHUsi OT TJIOIIAZM COTIPUKOCHOBEHHS TeJl, CUJIbI YIIPYTOCTH OT y//IMHEHUs] TIPY’KUHBI, BbITaKUBAIOLIen
CUIbI OT 00BEMa MOTPYKEHHOM YaCTH Tejla ¥ OT TUIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTH OT TJIOTHOCTH
Te/a, OT TJIyOWHBI, Ha KOTOPYIO TIOTPYKEHO TeJo, YC/IOBHH T/IaBaHUS TeJl, YC/IOBHMM paBHOBECHS pbluara U
0JI0KOB), yuacTBOBaTh B TJIAHUPOBAHWUM YUYeOHOTO WCC/IeZ0BaHMs, COOMpaTh YCTAaHOBKY W BBITIOMHATH
V3MepeHUs, CJiefiys TIpPe[JIO)KeHHOMY TIUIaHy, (UKCUPOBaTh pe3y/bTaThl TOTYYeHHOW 3aBUCUMOCTU
(hu3nMUecKUX BeMUMH B BUJe TIPEJIOXKEHHBIX TabJUWIl W TPa(UKOB, [lelaTh BBIBOJBI TIO pe3y/bTaTaM
WCCIleIoBaHus;

TPOBOJIUTh KOCBEHHbIe M3MepeHusi (H3UuecKuX BeJWYMH (TIJIOTHOCTh Bell[eCTBa XUAKOCTU M TBEPAOTO
Tela, CWia TPeHUs CKOJbKeHHUs, [aBjeHWe BO3/yxa, BbITaAKWBalollasg CWa, JelCTByrollas Ha
MOTPYKEHHOE B JKUAKOCTH Teo, KO3((QUIMEeHT TONe3HOro [eHCTBUSI TPOCTBIX MeXaHW3MOB), Crenys
TMIpe/JIoyKeHHOW WHCTPYKLWU: TIPY BLITIONIHEHUH W3MePeHUM coOUpaTh KCIepUMeHTaTbHY0 YCTaHOBKY U
BBIUMC/ISITH 3HaUeHUe CKOMOW BeJIMUMHEI;

coOmroiaTh MpaBusia TeXHUKK Oe30macHOCTH pu paboTe ¢ 1abopaTOPHEIM 000PYZOBaHUEM;

YKa3bIBaTh TMPUHLWMBI JeHCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHl, TEPMOMETp, AWHAMOMETP,
coo0IaroIuecs cocy/ibl, 6apoMeTp, phIuar, MOABMXHBIA U HETIOABIKHBIN 0JI0K, HAK/IOHHAS TJIOCKOCTH;
XapaKTepU30BaTh MPUHIIUIbI JIEMCTBUS U3YUYeHHBIX TIPUOOPOB U TEXHUUECKUX YCTPOHCTB C OMOPOH Ha UX
orvcanus (B TOM UHMC/Ie: TIOAIIMITHUKYH, YCTPOWCTBO BO/IONIPOBO/A, THAPABIMUECKHI IIpecc, MaHOMeTD,
BLICOTOMEp, TIOPILIIHEBOM HACcOC, apeoMeTp), UCIO/b3ys 3HaHUS O CBOWCTBaX (U3MUECKUX SIBJIeHUW U
HeoOXoMMble (hHM3UUeCKHe 3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOJUTDL MPUMephl (HaX0JuTh UH(OPMALIMIO O MpUMepax) NMPaKTUYeCKOro UCIOIb30BaHUs (HHU3UUeCKUX
3HaHWW B TIOBCEJHEBHOM >XW3HU Ajs obecrieueHusi Ge3ormacHOCTM Tipu oOpalljeHWd C TIpUOoOpamMu U
TeXHUUECKUMU yCTPOMCTBaMM, COXpaHEHUsI 3/10POBbsi M COOMIO/IeHNsT HOPM 3KOJIOTUUYECKOTO TIOBe/leHUsT B
OKpY’KarolLel cpeze;
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OCYIIeCTB/SATb 0TOOpP MCTOUYHUKOB MH(OpMalmy B MHTepHeTe B COOTBETCTBUH C 3a/|JaHHBIM TOHCKOBBIM
3alpocoM, Ha OCHOBE HWMEIOIIUXCS 3HAHWM U TyTEM CPABHEHUs pPa3/IMUHBIX HCTOUHUKOB BBIIE/SThH
UH(OPMAL1IO, KOTOpas SIBJIIETCS IPOTHBOPEUMBOM WM MOKET ObITh HeJOCTOBEPHOM;

HCMO/Ib30BaTh TIPU  BBITIOJIHEHUM YueOHBIX 3aJiaHAH Hay4yHO-TIOMYJISIPHYIO JIUTEpaTypy (U3MUeckoro
CoJiepyKaHWsl, CTIpaBOYHbIE MaTepuasbl, pecypchl ceTr WHTepHeT, B/aZieTh MpUéMaMyu KOHCITEKTHPOBAaHUS
TEKCTa, Mpeobpa3oBaHus UHGOPMAI[UK U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

Co3/laBaTh COOCTBEHHBbIE KpAaTKWe MHUChbMEHHBbIE W YCTHBIE COOOINEeHWS Ha OCHOBe 2-3 WMCTOYHUKOB
uHQopMaIK (GU3NUECKOTO CO/lep)KaHUsl, B TOM YHC/Ie TyOJWYHO JefaTh KpaTKWe COOOITeHUsT o
pe3y/ibTaTax TPOEKTOB WM yueOHBIX WCCAe/OBaHWM, MPU 5TOM TIPaMOTHO HWCTO/b30BaTh HW3y4YeHHBIH
MOHATUHHBIN anmapaT Kypca (G13UMKH, COTIPOBOXK/IaTh BHICTYII/IEHHe TIpe3eHTalueil;

MPY  BBLITIONIHEHWM YYeOHBbIX TIPOEKTOB U WCCIe[OBAaHWN pacrpeiesiiTh 0053aHHOCTA B TpyIie B
COOTBETCTBMU C TIOCTaBJIeHHBIMM 3a7ladaMH, C/IeJUTh 3a BBHITIOJIHEHWEM TIJlaHa [eHCTBUM, aZieKBaTHO
OlLIEHWBaTh COOCTBEHHBIM BK/IaJ, B  /JIeATENbLHOCTb TPYIMIbI, BLICTPAaMBATb KOMMYHUKAaTHBHOE
B3aMMO/IEHICTBHE, YUUThIBas MHEHHE OKPY>KAOI[HX.

WCII0JIb30BaTh TIOHSTHS: Macca U pa3Mepbl MOJIeKYJI, TETJIOBOe ABM)KEHWe aTOMOB M MOJIEKYJI, arperaTHble
COCTOSIHUSI BeIIeCTBa, KPUCTA/UTMUeCKWe W aMop(Hble Teja, HACHIIEHHBI W HEHACHIIIEeHHBIM Tap,
BJIQ&)KHOCTb BO3/lyXa, TeMIlepaTypa, BHYTDEHHsSS SHEPrusi, TeIVIOBOM [IBUTATe/b, 3JIeMEeHTapHBIMA
3MIeKTPUUECKUN 3apsifi, 3JIEKTPUUECKOe T10Jie, TPOBOAHUKN U JUIJIEKTPUKH, TTOCTOSTHHBIN 3/1eKTPAUYeCKU
TOK, MarHUTHOE TIOJIE;

pa3uuaTh sBjeHUs (TETUIOBOE pacIlUpeHre W CKaThe, TeIJIorepe/iaua, TEIUIOBOe paBHOBECHE,
CMauvMBaHWe, KanmwiIsgpHble sBJeHUs, WCMApeHWe, KOHJEHCAlWs, TUIaB/JIeHWe, KPUCTa/IA3al[ys
(oTBepieBaHMe), KuMeHUe, Tersionepeaaua (TeruIONPOBOJHOCTb, KOHBEKLIWS, U3/IyueHue), 3JeKTpU3alius
TeJl, B3aMMO/IEHCTBHE 3apsifiOB, AeWCTBUs 3JIEKTPUUECKOTO TOKAa, KOPOTKOE 3aMbIKaHWe, B3auMOJelCTBHe
MarHuTOB, [€MCTBUE MAarHUTHOTO TIO/s Ha TIPOBOAHUK C TOKOM, 3JIEKTPOMarHWTHas WHAYKLWS) TI0
OTMMCAHUI0 WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB, JeMOHCTPHDYIOIIUX JaHHOe (r3nvecKoe
sIBJIEHUE;

pacrio3HaBaTh TIPOSIBJIEHWE W3yUeHHBIX (HU3WUECKMX SIBJIEHUM B OKDY’KalollleM MHpe, B TOM UHCIe
(u3uueckre sIBJIEHUS B TIPUPOJie: TIOBEPXHOCTHOE HATSDKEHWe W KaWUIAPHBIE SIBJIEHUS B TIPUPOJE,
KPUCTa/UTBl B TIpUpojie, u3nyueHre CoJHIlA, 3aMep3aHue BOJOEMOB, MOpPCKUe Opu3bl, 0Opa3oBaHUe POCH,
TyMaHa, WHes, CHera, 3JeKTPUUeCKHe SBJIeHUSI B aTMocdepe, 3JIEKTPUUECTBO JXUBBIX OPraHU3MOB,
MarHUTHOE ToJie 3eMJTH, Jpeiid MOoM0COB, POb MaTHUTHOTO TTOJIS /IS )KU3HU Ha 3eMJie, TIOISIPHOE CUSHUE,
TIPY 9TOM TE€PEBO/IUTH MPAKTUUECKYIO 337lauy B yueOHYI0, BBIIESTh CYIIeCTBEHHBIE CBOMCTBA (TIPU3HAKM)
(hr3uuecKux sSIBeHU;

OIMUCHIBaTh H3yueHHble CBOWCTBA Tel W (U3WUUECKHe sIBJIEHUs, WCIOMBb3ysd (U3NUYeCcKrde BeTUUHHbBI
(TemmiepaTypa, BHYTPEHHSISI SHEPTUs, KOJMUECTBO TEIUIOTHI, y/ie/bHas TEeTUIOEMKOCTh Bell[ecTBa, y/eabHast
TeTyIoTa TUIaB/eHUs, yJAejbHas TeIuioTa TIapoo0pa3oBaHus, y/efbHas TeIUIOTa CropaHus TOTUIMBA,
KO3()(UIMEeHT T10/Ie3HOTO  [IeMCTBUSI  TeTUIOBOM MalllMHBI, OTHOCHTe/bHAas BI&KHOCTb  BO3[yXa,
3/IeKTPUYeCKWi 3apsifi, CUja TOKa, 3/eKTPUUeckoe HarpspkeHre, COTIPOTHBJIEHHWEe TIPOBOJHHKA, y[e/bHOe
COTIPOTHBJIEHHE BeIecTBa, pabOTa M MOIIHOCTb 37eKTPUYECKOTO TOKAa), TPHU OINUCAHWUHM TIPaBHUIBHO
TPaKTOBATh (pU3MUECKUH CMBIC/ UCTIOMb3YEMBIX BeJIMUWH, 0003HAUEHUS U eZJMHUIIBI (DU3UUEeCKUX BEJTUUUH,
HaXoAUTh (HOPMYJIbI, CBSI3BIBANOIME AAHHYIO (DU3UUYECKYI0 BEJIMUMHY C APYTUMH BeJIMUMHAMHU, CTPOUTH
rpadvKy N3yUeHHBIX 3aBUCUMOCTel (hH3UUecKrX BeTMynH;

XapaKTepU30BaTh CBOWMCTBA TeJl, (U3NUECKUe SIBIEHWS W TIPOIeCChl, UCTIOB3Ysl OCHOBHBIE IMOJIOKEHUS
MOJIEKY/IIPHO-KUHETHUECKOW TEOpUH CTPOEHMs BeIeCTBa, TPUHIUI  CYTEeprio3ulud  mosned  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHHs 3apsifia, 3akoH OMa [ijis yyacTKa 1enH, 3akoH [xoyns—JIeHiia,
3aKOH COXpaHeHWsl SHEPTWH, TPH 3TOM [laBaTb CJIOBeCHYIO (HDOPMY/MPOBKY 3aKOHA U 3alMChIBATh €ro
MaTeMaTU4YeCKOe BhIPayKEeHUE;

OOBSACHATh (U3NUeCcKHUe TPOIecChl WU CBOWCTBA Tel, B TOM UWC/Ie W B KOHTEKCTe CHUTyaldi TPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa: BBIAB/STH NMPUUMHHOC/EJCTBEHHbBIE CBSI3U, CTPOUTH 0OBsICHeHuWe u3 1-2
JIOTUYECKUX IIIarOB C OTMOpPOM Ha 1-2 M3YyUYeHHBIX CBOHCTBA (DM3UUECKUX SIBJIEHUH, (PU3MUECKUX 3aKOHOB
WY 3aKOHOMEPHOCTeH;
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pelliaTh PacyéTHbIE 3a/laud B 2—3 [I€MCTBUS, UCTIOB3Ys 3aKOHBI M (POPMYJIbI, CBSI3bIBAIOIME (hU3HUUeCKHUe
Be/IMYMHBL: Ha OCHOBe aHa/lv3a YCJIOBUs 3a/laud 3alMChIBaTh KpPAaTKOe YC/IOBUE, BBISBJSTH HeJOCTaTOK
JAHHBIX ISl PeIIeHUs 3a7iauu, BbIOUPaTh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /ISl e€ pelleHH s, TPOBOJUTh
PacyéThl ¥ CPAaBHUBATD TIOyUeHHOe 3HaueHre (Pr3uyecKoi BeJTMYUHBI C U3BECTHBIMU JaHHBIMHY;
pacro3HaBaThb TPOOJEMbI, KOTOPble MOXXHO peIIUTh TPH TOMOIIM (PU3NUECKHX METOJ|0B, HCIIOJb3Ys
OTMCaHWe WCCIe[OBAHUS, BbIJIEJISTh MPOBepseMoe TpeIoNoKeHre, OLleHUBaTh MPABUIBHOCTL TOPSJKa
TIPOBe/IeHUsI ICCIIe/I0BaHMs, /1e/IaTh BHIBOBIL;

TIPOBO/IUTE OIIBITHI TI0 HaOJIIOZIeHNI0 (DM3UUECKUX sSIBJIEHUH WK (U3MYeCKUX CBOWCTB Tesl (KanmwuisipHbIe
sSIBJIEHYs1, 3aBUCUMOCTh JlaB/IeHHs1 BO3JyXa OT ero 00bEMa, TeMrepaTypbl, CKOPOCTH TIPOLiecca OCThIBAaHUS U
HarpeBaHUs MPU M3My4YeHUH OT 1iBeTa W3Jyuarolleid (TorJiolaroiieil) moBepxXHOCTH, CKOPOCTh UCTapeHuUs
BOJbI OT TeMIlepaTypbl >KUAKOCTH U IUIOLQM eé MOBEPXHOCTH, 3/IeKTpU3alysl Tesl U B3aUMOJelCTBHe
3/IeKTPUYECKUX 3apsifioB, B3aUMOJeMCTBUE TIOCTOSIHHBIX MarHuTOB, BU3ya/lu3alldsi MarHUTHBIX Mosei
MOCTOSIHHBIX MarHUTOB, /IeHCTBUS MarHUTHOTO T10Jisl Ha TIPOBOJIHUK C TOKOM, CBOWCTBA 3/IeKTPOMAarHura,
CBOWCTBA 3/IeKTPOABUTraTessi TIOCTOSTHHOTO TOKa): (OPMYy/IMpPOBAaTh TpPOBepsieMble TPeATIOI0KeHuUs],
coOupaTh YCTaHOBKY W3 TIPE/JIOKEHHOTO OOOpY/JOBaHMs, OIMUCHLIBATH XOJ OMbITa W (OPMY/IUPOBATH
BBIBO/IBI;

BBIMOJIHSTL TIPSIMble W3MepPEeHUsI TeMIlepaTypbl, OTHOCHUTE/JLHON BI&XHOCTH BO3[yXa, CH/BI TOKa,
HarpspDKeHHst C WCII0/Ib30BaHWEeM aHalOTOBBIX MPUOOPOB M JIaTUMKOB (PU3MUECKUX BeWYMH, CPDABHUBATH
pe3y/bTaThl U3MEPEHUH C YUETOM 33/IaHHOHN abCOMIOTHOMN MOTPEITHOCTY;

MPOBO/IUTh MCCJIeIOBaHUe 3aBUCUMOCTU OJHOW (pU3NuecKo BeSWMUMHBI OT JPYTOM C HCIO/b30BaHUEM
NIPSIMBIX M3MepeHHi (3aBUCMMOCTh COTIPOTHBIIEHUsI TIPOBOJHUKA OT €T0 [JIMHBI, TJIOMa/u IOTIEePeuyHOro
ceyeHUs M y[eJIbHOTO COTIPOTHBIIEHHS BellleCTBa IPOBO/IHUKA, CHJIBI TOKA, UAYILETO uepe3 MPOBOJHUK, OT
HarpsbKeHWsE Ha TIPOBOJHHUKE, MCC/IeloBaHUe TI10C/Ie[0BaTe/IbHOr0 U Tapa/ule/ibHOro0  CoefUHeHUH
NIPOBO/JHUKOB): TIJIAHUPOBaTh MCC/IefloBaHMe, COOMpaTh YCTAHOBKY M BBINOMHATH M3MEpeHUs, Creays
TIpe/JIoyKeHHOMY TI/IaHy, (PMKCUPOBaTh Pe3y/TbTaThl MOTyueHHOW 3aBUCUMOCTH B BUjle Tabiul] U rpadmKoB,
JlefiaTb BBIBOALI 110 pe3y/bTaTaM UCCIeOBaHMUS;

MPOBOAWUTL KOCBEHHbIe UW3MepeHWs (QU3nuecknux BenuunH (yZenbHas TeTIOEMKOCTh — BeIlecTBa,
COTIPOTHBJIEHHE TIPOBOJHUKA, paboTa M MOLJHOCTb 3/IEKTPUYECKOr0 TOKa): TJIaHUPOBAaTh W3MepeHwus,
coOupaTh KCIePUMEHTAIbHYI0 YCTAHOBKY, C/leflysl MpeAJIOKeHHOW MHCTPYKIWH, W BBIUMC/IATH 3HaueHHe
BEJINUMHBI;

co0/TroIaTh MpaBU/ia TEXHUKHU 0e30MacHOCTH MPH paboTe ¢ 1abopaTOPHBIM 000PYIOBAaHUEM;
XapaKTepH30BaTh MPHUHLMIIBI 1eMCTBYSL M3yUeHHBIX NTPUOOPOB M TEXHUYECKUX YCTPOMCTB C OTMOPOW Ha MX
omucaHusi (B TOM UYHC/e: CHUCTeMa OTOIUIEHWS [OMOB, TMIPOMETp, TapoBas TypOvHa, ammepMeTp,
BOJIbTMETDP, CUETUMK 5/IeKTPUYECKON SHEepruu, 3/1eKTPOOCBeTUTe/bHble MpUOOpH], HarpeBaTe/bHbIE
3/1eKTPONpUOOpLl  (NIpUMephI), 3/eKTpUUecKre TNpejoXpaHUTeNd, 3/eKTPOMAarHuT, 3JeKTpO/iBUraTesb
TIOCTOSIHHOTO TOKA), UCIOJb3ysl 3HaHUSI O CBOWCTBaxX (pr3nueckux siBjieHMM W HeoOXofuMble (hu3HUecKue
3aKOHOMEpPHOCTH;

pacro3HaBaTh MPOCThbIe TEXHUUECKHUEe YCTPOWCTBA U U3MePUTe/IbHbIE TIPUOOPHI TI0 CXeMaM M CXeMaTUYHBIM
pPUCYHKaM (’KUIKOCTHBI TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, [BUTaTe/lb BHYTPEHHEro CropaHus,
3JIeKTPOCKOII, Pe0CTaT), COCTaB/ISATh CXeMbI 3JIEKTPUUECKUX Liefel ¢ Moc/e 0BaTe/IbHBIM 1 MapasuiebHbIM
CoeJJIHEeHNEM 3JIeMeHTOB, pa3/inyasi yCJI0BHbIe 0003HAUeHUsI 3/1IeMEeHTOB 3/IeKTPUUECKHUX LeTiel;

MIPYUBOJUTDH TIpUMeph! (HaxoAuTh MH(GOPMALIMIO O TIpUMepax) NMPaKTUYeCKOro HCII0/Ib30BaHUsl HU3HNUeCKUX
3HAaHWW B TIOBCEHEBHOM >XW3HU Mjis obecrieueHus Ge30MacHOCTH TIpU oOpaijeHud C TpubopamMu U
TeXHUYeCKUMH YCTPOMCTBAMH, COXPAHEHHs 3/]0POBbsi U COOMIOZEHHST HOPM 9KOJIOTUYeCKOTO MOBeZieHHs B
OKpY>Karolllelt cpefie;

OCYIIeCTB/IATh TOUCK MH(pOpMaLy (HU3MUeCcKOoro cofep)kaHus B VIHTepHeTe, Ha OCHOBe HMEIOIIMXCS
3HaHUM W MyTEM CpaBHEHUs [OTOJHUTE/IbHBIX MUCTOUYHUKOB BbIENATh WH(OPMaLMIO, KOTOpasl SIB/ISETCS
TIPOTHBOPEUMBOI UK MOJKeT ObITh He/J0CTOBEPHOM;

HCIIO/Ib30BaTh TIPH  BBITIOJIHEHWM Y4yeOHBIX 3aJiaHuil HAy4YHO-TIOMYJISIPHYIO JIUTEPaTypy (U3n4eckoro
COZlep>KaHUsI, CIIPaBOYHbIE MaTepuarbl, pecypchl ceTd VIHTepHeT, B/iafieTh NIPUEMaMU KOHCIIEKTUPOBaHUS
TeKcTa, ipeobpa3oBaHus MH(OPMALK U3 OJHOM 3HAKOBOW CHUCTEMEI B IDYTYIO;
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Co3[aBaTh COOCTBEHHbIE THUCbMEHHBIE W KpaTKWe YCTHble coo0lieHusi, 0000ias WHpOpPMaLyi u3
HECKOJIbKMX HMCTOYHUKOB (DM3MYeCKOTO COAep>KaHHs, B TOM YMC/e MyOJWYHO TIPe/CTaB/sATh Pe3y/bTaThl
TPOEKTHOW WM MCCAeI0BaTebCKOM JeITeTbHOCTH, TIPU 3TOM TPaMOTHO HCII0JIb30BaTh H3Y4YeHHBIN
TIOHSATUIHBIN anmapaT Kypca (pU3MKu, CONPOBOXKAATH BRICTYIUIEHHE TIpe3eHTaLfel;

TIPH BBITIOJTHEHUH YUeOHBIX TIPOEKTOB U MCC/Ie/I0BaHIN (U3NYECKHX TTPOLIeCCOB PaCpe/iesisiTh 00s13aHHOCTH
B TpyIIle B COOTBETCTBUM C IOCTaB/eHHBIMM 3aJlauyaMM, C/IeZJUTh 3a BBINOJHEHMEeM IIaHa [eMCTBUU U
KOpPPEeKTUPOBATh €ro, aJileKBaTHO OLleHWBaThb COOCTBEHHBIN BK/AJ B [IeSTeNbHOCTb TPYIIIbI, BHICTPAaUBATh
KOMMYHUKaTHUBHOE B3aUMO/|eCTBIe, TIPOSIBJIsisl TOTOBHOCTh paspellaTh KOH(IUKTEL

UCII0/Ib30BaTh [OHATHMS: CHUCTeMa OTCYéTa, MarepuajibHas TOUKa, TpPaeKTOpHUs, OTHOCUTEIbHOCTh
MeXaHUUYeCcKOro [BIKeHMs, JedopMmauys (ymnpyras, IlacThyeckasl), TpeHHe, LIeHTPOCTPeMUTe/bHOe
yCKOpeHue, HeBeCOMOCTb U TeperpyskH, LeHTP TSDKeCTH, abCO/IFOTHO TBEDZOe Teso, LeHTP TSDKeCTH
TBEPZOrO Teja, paBHOBeCHe, MeXaHHWYeckue KosiebaHUs M BOJIHBL, 3BYK, MH(PasByK U Y/bTPasBYK,
3/IeKTPOMarHuTHBIE BOJIHBI, IIKajia 37eKTPOMarHUTHBIX BOJH, CBeT, OJIM30PYKOCTb M /IalbHO30PKOCTD,
CITeKTPBI UCITYCKAHUS U TIOTJIONIeHYs, anbga, 6eTa- ¥ raMMa-u3/TydYeHu s, U30TOIbI, si/iepHasi SHepreTrKa;
pa3nuuath sBleHUs (paBHOMEpHOe W HepaBHOMEpHOe TIPSIMOJIMHeNHOe [BW)KeHHe, PaBHOYCKOPEHHOe
TIpSIMOJIMHENHOe  IBIDKeHWe, CBOOOJHOe TiajfieHWe Tesl, DPaBHOMEPHOe [BIDKEHHe TI0 OKPY)KHOCTH,
B3aMMO/IEIICTBUE TeJl, PeaKTUBHOe JIBIDKeHUe, KojieOaTeslbHOe /IBIDKeHHe (3aTyXaroliye U BBIHYK/eHHbIe
KosiebaHus), pPe30HaHC, BOJHOBOE JBIDKEHHe, OTPa)KeHWe 3BYyKa, IPSMOJIMHElHOe pacrpoCTpaHeHue,
OTpa’keHHe U TIpeJioOMJIeHHe CBeTa, MOJHOe BHYTpPeHHee OTpa)keHHe CBeTa, pasjiokeHue 0eyioro ceera B
CIIeKTP M (JIO)KEHWe CIIeKTpasbHbIX L[BETOB, [WCIEpPCHUs CBeTa, ecTeCTBeHHas paJM0aKTUBHOCTE,
BO3HUKHOBEHUE JIMHeMuyaToro CrieKTpa M3/1yueHust) IO OMMCAHUI0 MX XapaKTepHbIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYHOLIUX JaHHOe (PH3HYecKoe SIBIeHUE;

pacrio3HaBaTh IpPOsIBJIeHHME M3Y4YeHHBbIX (U3MUECKUX SIBJIEHUWM B OKpy’KarollleM Mupe (B TOM uucie
(usuyeckue sBleHUs B IpUpoje: TMPWIMBBI M OTIMBBL, JBIWKeHHe IulaHeT CoOJIHEUHOM CHUCTEMBI,
peakTUBHOE [BWKEHHE JKUBbIX OpPraHMW3MOB, BOCIPHUSTHE 3BYKOB JKMBOTHBIMM, 3eMJIETpsiCeHUe,
celicMHUUeCKKe BOJIHBI, LlyHaMH, X0, IJBeTa TeJl, ONTHUeCKHe sIBJIeHUsI B TIPUPOJe, OMOIOrMuecKoe efCTBre
BUJMMOTO, YJbTPAQUOIIETOBOTO W DPEHTTeHOBCKOTO W3/Iy4YeHUH, eCTeCTBEHHBbIM paJHOaKTUBHBLIM (OoH,
KOCMUUeCKHe JIy4d, pajuOaKkTHBHOE H3/yueHue TPUPOJHBIX MHUHEpasoB, [eHCTBUe paJH0aKTUBHBIX
W3/lyueHU Ha OPraHU3M YesioBeKa), TIPH 3TOM IepeBO/INTb NMPAKTUUeCKYIo 3a/lauy B yueOHYIO, BBIZEATh
CylLIecTBeHHbIe CBOMCTBA (TIpU3HAKHM) (PHU3NUeCKUX SIBJIEHUM;

OTUCHIBATh U3yUeHHble CBOMCTBA Tes U (hpri3ryecKre siBJIeHUs], UCIO/b3ysl (pri3ryecKrie BeTWUMHbI (CpefHss
Y MIHOBeHHasi CKOpPOCTb TeJjla TIpM HepaBHOMEDHOM [BWKEHUH, YCKOpeHue, repeMellieHre, MMyThb, YIoBas
CKOPOCTh, CWJa TPeHHs, CWla YIPYTOCTH, CHMA TSDKeCTH, yCKOpeHHe CBOOOJHOrO TMajieHus, BeC Tera,
UMITy/IbC Tefa, WUMITyJbC CHU/bI, MexaHWueckasi paboTa M MOIIHOCTb, TOTeHLMaabHAasi SHeprus Tera,
MIOJHATOrO HaJl IOBEPXHOCThIO 3eMJIH, [TOTeHIIMaIbHas SHePrUsl CKaToW MPY>KKHbI, KUHeTHUeCKasi SHeprus,
TIO/THasi MexaHUuecKasi SHeprusi, epyoy, ¥ yactora KosiebaHuM, [jlMHa BOJIHBI, TPOMKOCTb 3BYKa M BbICOTa
TOHa, CKOpPOCTb CBeTa, T[OKasaTe/b MpeJOMJIeHUs] Cpefibl), MPU OMNMCAHWM I[PAaBWIBHO TpPaKTOBAThb
(U3MUeCKUI CMBIC/T UCIO/Ib3YeMBIX BeJTMYMH, 0003HaUeHUsI U eJUHULIbI (PU3NUeCKUX BeTMUYMH, HaXOJWUTh
thopmyIbl, CBsi3BIBAIOIIME JAHHYH (M3MUECKYI0 BEeJMUMHY C JAPYTMMH BeWYMHAaMH, CTPOMTb Tpaduku
M3yuYeHHBIX 3aBUCHMOCTel (PH3UUecKrX BeJTMUrH;

XapaKTeph30BaTh CBOMCTBA TeJl, (hu3nuuecKue siB/IeHUs1 U MPOLIeCChI, MCII0/Ib3YsI 3aKOH COXPaHeHUsI SHepPTUH,
3aKOH BCEMUPHOTO TATOTEeHHs], IPUHLIUI CYIIePIIO3UL[MM CWI, IPUHLMI OTHOCHUTEIBLHOCTH ["anuiiesi, 3aKOHBI
HrroToHa, 3aKOH COXpaHeHUsl UMIY/bCa, 3aKOHbI OTPa)KEHHsI U MpeJIOM/IeHHsT CBeTa, 3aKOHbl COXpaHeHUsI
3apsi0BOr0 YU MacCOBOI'O uuces NPU siJiepHbIX peakLusiX, IPU 3TOM JaBaTb C/IOBECHYHO (POpPMY/IMPOBKY
3aKOHa U 3alMChIBaTh €r0 MaTeMaTHueckoe BbIpaKeHHE;

0OBSICHATHL (Pr3MUecKHe TPOLeCChl M CBOMCTBA Tes, B TOM UWC/Ae U B KOHTEKCTe CHUTYyalldil MPaKTHUKO-
OpHEHTHPOBAHHOI'O XapakTepa: BbISB/ATH IPUUMHHO-C/IE/[CTBEHHbIE CBSI3W, CTPOUTb OOBsICHeHHe U3 2-3
JIOTUYEeCKUX 111aroB C ONOPOH Ha 2—3 M3y4YeHHbIX CBOMCTBa (PM3UUECKUX sIBJEHUH, (U3MUECKUX 3aKOHOB
WY 3aKOHOMEePHOCTel;

pelllaTh pacyéTHble 3a7auyd (ONMparolivecs Ha CUCTeMy M3 2—3 ypaBHEHUM), MCIIOIb3ys 3aKOHBI U
tdhopmybl, cBs3bIBaloLe (U3MUeCKHWe BeJMUMHLI: Ha OCHOBE aHajaW3a yCJIOBWSl 3alaud 3allMchiBaThb
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KpaTKOe YC/IOBHe, BBLISIB/ISITH HEJOCTAIOLIMe WM W30BITOUHbIE JaHHbIe, BLIOWPATh 3aKOHBI W (POPMYJIBI,
HeoOXO[UMbIe /IS pellieHus], TPOBO/IUTb PACUETHI M OLIeHUBATh PEATMCTUYHOCTH MOJYYeHHOTO 3HaueHust
(hr3nUecKoi BeIMUVHE;

pacro3HaBaThb TPOOJEMbI, KOTOPble MOXXHO peIIUTh TPH TOMOIIM (PU3NUECKHX METO/I0B, HCIIOJb3Ys
OTMCaHUE WCC/eJ0BaHUs, BBIZE/SITb MPOBepseMoe MpeJIiooKeHre, OLleHHWBaTh MPaBWJIBHOCTL TOPsJKa
TIPOBe/IeHUsI ICC/Ie/I0BaHVS, [1e/laTh BHIBOZbI, HHTEPIIPeTHPOBATh Pe3y/IbTaThl HAO/MI0IeHUH U OTIBITOB;
MPOBO/IUTL OMBITHI 10 HAOJMIOZIEHUI0 (DU3UUECKUX SIBJIEHUN WM (U3NUECKUX CBOUCTB Ten (M3yueHHe
BTOPOro 3akoHa HBbIOTOHA, 3aKOHa COXpaHeHWsl SHePrUH, 3aBUCHMOCTD Ieprofia KojeOaHui Mpy>KMHHOTO
MasTHUKa OT MacChl Ipy3a U >KECTKOCTH TIPY)KHMHBI M HE3aBHUCHMOCTb OT aMIUTATYZAbI Ma/bIX KojaeOaHWH,
NPSIMOJIMHEHOe  paclipocTpaHeHWe CBeTa, pas/iokeHHe Oeioro cBeTa B CIIEKTP, H3yueHHe CBOMCTB
n300pakeHus1 B IIJIOCKOM 3epKajie U CBOMCTB M300pa)keHUs1 IpeiMeTa B cobuparoliieii iMH3e, HabtoieHe
CIVIOLIHBIX U JIMHeHYaThIX CIIEKTPOB M3/IyUYeHHsI): CaMOCTOSTe/IbHO cOOMpaTh YCTaHOBKY M3 U30BITOUHOIO
Habopa 06opy/10BaHwUsl, OTTUCHIBATL XOJ, OTIbITA U €T0 Pe3y/bTaThl, (HOPMYIUPOBaTh BEIBOALI;

TIPOBO/JIUTL TIPH HEOOXOJMMOCTH CEPHUI0 TPSIMBIX M3MEpPEeHUH, Oorpe/esisis CpefHee 3HaUeHHe HM3MepsieMoi
Be/IMuMHbl ((POKYyCHOE pacCTOsTHHe COOMparoiie /HH3bI), 0O0CHOBBIBATH BLIOOp CIrIOCOOa H3MepeHust
(n3mepuTeLHOTO TIpHbOpA);

MIPOBOAUTEL HMCC/e[OBaHUe 3aBUCUMOCTeN (QU3MUeCKUX BeJMUHH C MCII0/Ib30BAaHMEM IMIPSIMBIX W3MepeHHi
(3aBUCUMOCTb TIyTH OT BPeMeHH IpY PaBHOYCKODEHHOM [BIDKeHMH 0e3 HauyajJbHOW CKOPOCTH, Tepuoja
Kosie0aHMI MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH yTJla OTPa)KeHHUs CBeTa OT yrJia
TaJieHusi ¥ yIJia TIpeJIOM/IeHHs OT yTJIa TNajieHys1): TJIaHUPOBaTh MCC/ie/[0BaHNe, CaMOCTOSITeNIbHO COOMpaTh
YCTaHOBKY, (pMKCHPOBaTh pe3y/bTaThbl MOJYYeHHOW 3aBUCHMOCTH (M3UUYeCKUX BEJMUYMH B BHJe Tabmur u
rpayKoB, Jies1aTh BHIBO/IBI TIO pe3y/IbTaTaM MUCCIel0BaHHS;

NIPOBOJIUTh KOCBEHHbIE M3MepeHUsl (M3MUeCKUX BelUUMH (CpefjHss CKOPOCTb M YCKOpeHWe Tesa IpHu
PaBHOYCKOPEHHOM /IBIDKEHUH, YCKOpeHHe CBOOOZHOro majieHusi, >KECTKOCTb TPY)KUHbI, K03(duryeHTt
TPeHUs! CKOJIb)KeHUsl, MeXxaHnuecKast paboTa ¥ MOIIHOCTb, YaCcTOTa U Mepuo/| KosiebaHui MaTeMaTHuecKoro
U TIPY’)KWUHHOTO MAasiTHUKOB, ONTHYecKas cuia cobuparoleii MMH3bI, pafiMOaKTUBHBIN ()OH): TIaHUPOBATh
M3MepeHUst, COOMpaTb SKCIIePUMEHTA/NTbHYIO0 YCTaHOBKY M BBITIONHATE M3MepeHus1, Cyiefysi Tpe/ijioKeHHON
WHCTPYKL[MH, BBIYMCIATH 3HAYeHVe BeIWUYMHbI M aHA/lIM3WpOBaTb TOy4eHHble pe3y/bTaThbl C Y4ETOM
3a/JaHHOM MOTPeIHOCTA U3MepeHN;

cobmroaTh MpaBusia TeXHUKY Oe30macHOCTH pu paboTe ¢ 1abopaToOpHEIM 000pYZOBaHUEM;

pa3nMyaTh OCHOBHBIE TIPU3HAKK W3Y4YeHHBbIX (HM3MUYeCKUX MOeneii: MarepHanbHas TOYKa, abCOMIOTHO
TBEPZIOE Teso, TOUeUyHbI MCTOUHHMK CBeTa, JIyd, TOHKAs JIMH3a, TUIaHeTapHasi MOZesb aToMa, HyK/IOHHast
MOZie/b aTOMHOTO 5i71pa;

XapaKTepu30BaTh MPUHLMIIBI 1eMCTBUSI M3yUeHHBIX NTPUOOPOB M TEXHUYECKUX YCTPOMCTB C OTMOPOW Ha UX
onMcaHus (B TOM UHMCJIe: CIOMJOMeTp, JaTUMKU IOJI0’KEHHs, PACCTOSIHUSI U yCKOpEHHsl, pakeTa, 3XO0JIOT,
OYKHM, IepucKor, ¢oToarnmnapar, ONTHUECKHe CBETOBOABI, CIIeKTPOCKOI, [03UMeTp, Kamepa BuibcoHa),
WCITIOJB3Ysl 3HaHUsI O CBOMCTBaX GU3NUECKUX SIBJIEHUH ¥ HeoOX0iuMble (hu3ndecKre 3aKOHOMEPHOCTH;
WCIIO/b30BaTh CXeMbl M CX€MaTHYHble PUCYHKU M3YYEHHBIX TeXHUUYECKUX YCTPOMCTB, WU3MEPUTEbHBIX
TIpUOOPOB M TeXHOJIOTUUECKUX MPOLIECCOB TIPY pellleH|uH yueOHO-TIPaKTUUeCKHX 3a/jau, ONTHYeCKHe CXeMbI
151 TIOCTPOEHMsT N300paKeHHH B IIOCKOM 3epKajie U CoOMparolLeil JTuH3e;

MIPUBOJUTDL TIPMMepH! (HaxoAuTh MH(GOPMALIMIO O TIpUMepax) MPaKTUYeCKOro HCI0/Ib30BaHusl HU3NUeCKUX
3HaHUM B TIOBCEJHEBHOW >KU3HU [isi obecrieueHusi Oe30racHOCTH Tpu obpaijeHMM C TipubopaMu U
TeXHUYeCKUMH YCTPOMCTBAMK, COXPAHEHHS 3/10POBbsi U COOMIOZEHHsT HOPM 9KOJIOTUYEeCKOTO MOBeZIeHHs B
OKpY>Katolllelt cpefie;

OCYILIeCTB/IATH MOWCK UHPOPMaLH (PHU3MUECKOT0 CoZiepyKaHus B VIHTepHeTe, caMOCTOSATeNbHO (hOPMYJTHPYSI
TIOMCKOBBIM 3arpoc, HaXxOJUTh IyTH OIpeZie/leHHsl JOCTOBEPHOCTH TOyueHHON MH(OpMalL[ii Ha OCHOBe
VMEIOIMXCsl 3HaHWH 1 [JOTIO/THUTE/TbHBIX UICTOYHUKOB,;

UCIIO/b30BaTh TPU  BBIMOJIHEHUM Y4eOHBIX 3aflaHui Hay4HO-TIOINYJ/ISIPHYIO JUTepaTypy (r3nueckoro
COZlep>KaHUsl, CIIPaBOYHbIE MaTepuarbl, pecypchl ceTd VIHTepHeT, B/iafieTh NPUEMaMU KOHCIIEKTUPOBAHUS
TeKcTa, ipeobpa3oBaHus MH(OPMALK U3 OJHOM 3HAKOBOW CHUCTEMBI B IDYTYIO;
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CO31aBdTh coOCTBeHHBIe MHUCHMEHHbIE U YCTHBIE COO6MEHHH Ha OCHOBe I/IH('bOPMaL[HI/I N3 HeCKOJIbBKHUX
HCTOYHHUKOB (1)I/I3I/II—IECKOFO Coaep>KaHus, HY6J'IH‘—IHO npeacTaB/ATL  pPe3yJ/IbTAThL HPOEKTHOﬁ nim
HCCHEAOBBTEJ’ILCKOﬁ AedATe/IbHOCTH, TIPHU 3TOM I'paMOTHO HCIIOJ/Ib30BAaThb HBy‘JEHHBIﬁ TOHSATUMHBIN arrapaT
H3yudaemMoro paszaesia Cl)I/IBI/IKI/I U COIPOBOXOAThb BBICTYIIJIEHUE Hpe3EHTHHHeﬁ C yqéTOM 0CcobeHHOoCTeH
dyJUTOPHH CBEPCTHHKOB.
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TEMATNYECKOE INTAHUPOBAHUE

7 KJIACC
KonuuecTrBo yacoB J/IeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
KoHTpo/1bHBI IIpakTHueckue
n/n NporpamMMsbI Bcero oOpa3oBare/ibHbIE
e paboTbI padoThI
pecypchl
Pa3pen 1. ®u3nka M eé posb B MO3HAHUU OKPY)KaIOIero Mupa
bubmoteka [IOK
1.1 o - 2
V3HKA - HAyKA O TIPUpOAe https://m.edsoo.ru/7f416194
bubmoteka [JOK
1.2 ) 2 1
VISHHECKHE BETITHHHY https://m.edso0.ru/7£416194
1.3 EcTecTBeHHOHay4HbIN METO/] TTO3HAHUS 2 Bubmorexa LIOK
' y A https://m.edsoo.ru/7f416194
Wroro no pasgeny 6
Pa3zpen 2. [lepBoHaua/ibHbIe CBe/JeHUA 0 CTPOEHUH BellecTBa
BubmoTeka [JOK
21 C 2 1
TPOGHHUE BeecTnd https://m.edsoo.ru/7f416194
29 [Br>KeHue U B3aUMO/IeCTBUE YaCTUL] 9 Bbubnmoteka [IOK
) BellleCcTBa https://m.edsoo.ru/7f416194
bubmoteka [JOK
2.3 A 2 1
TPEATHEIE COCTORHHA BetiecTsa https://m.edsoo.ru/7f416194
WToro 1o pa3geny 6
Pa3pen 3. [IBiKeHHe U B3aUMo/ielicTBHe TeJl
Bubnmoreka LIOK
3.1 M 3
CXAHMACCKOE ABIDErHE https://m.edsoo.ru/7f416194
3.2 Wuepuus, Macca, IJI0THOCTh 5 1 1 bubmoteka [IOK

https://m.edsoo.ru/7f416194
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bubmoteka [JOK

3.3 Cuna. B 14 2
A, BHARL Ci https://m.edsoo.ru/7£416194
Wtoro no pasgeny 22
Pa3pen 4. laBjieHne TBEPABIX TeJl, YKUJKOCTeH U ra3oB
a1 Hasnenue. Tlepenaua gaByieHrs TBEPABIMU 3 bubmoteka [JOK
’ TeJlaMH, JKUJKOCTIMH U ra3aMH https://m.edsoo.ru/7f416194
Bbubnmoteka [JOK
4.2 5
flapnertie XuAKocTH https://m.edsoo.ru/7f416194
Bubnmoteka [IOK
4.3 A 6
TMOCKEPHO® AaB/Ierie https://m.edsoo.ru/7f416194
a4 [HeiicTBre )XKUIKOCTU U ra3a Ha MOTPyKEHHOe 7 3 Bubmoteka LIOK
’ B HUX TeJI0 https://m.edsoo.ru/7f416194
Wtoro no pasgeny 21
Pa3gen 5. PadoTa ¥ MOIHOCTh. JHEpPrus
bubmoteka [JOK
>1 Pabora u mowsocTe 3 ! https://m.edsoo0.ru/7£416194
Bubnmoteka [JOK
5.2 I1 5 1
POCTBIE MEXAHH3MbI https://m.edsoo.ru/7f416194
Bbubnmoteka LIOK
5.3 M 4 1
EXARUHECKAs SHEprid https://m.edsoo.ru/7f416194
Wtoro no pasgeny 12
Pe3epBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB TI0O I[TPOI'PAMME 68 12
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8 KIIACC

KoyimmuecrBo yacos JJ/IeKTPOHHBIE
HaumeHoBaHMe pa3/ie/ioB M TeM (iucdpoBbie)
Ne n/nn KonrponbHbie | IIpakTHueckune
MporpamMMslI Bcero o0pa3oBare/ibHbIE
paboThI paboThI
pecypchl
Pa3pen 1. TenstoBble siB/IeHUS
bubmoteka [JOK
1.1 CTpoeHue 1 CBOICTBa Bell{ecTBa 7 1 https://m.edsoo.ru/7f4181c
e
bubmioteka [JOK
1.2 TemnoBble NpOLIECCHI 22 2 5 https://m.edsoo.ru/7f4181c
e
Wroro no pasgeny 29
Paspen 2. DiieKTpruyecKkre 1 MarHUTHbIE ABJICHUSA
O/eKTpUUecKue 3apsbl. 3apsoKeHHbIe TeJla Bubamorexa LIOK
2.1 P  34pAABL Sap 8 1 1 https://m.edsoo.rw/7f4181c
1 UX B3aUMO/IefiCTBHE o
bubmoteka [JOK
2.2 ITocTosiHHBIN 3/1€eKTPUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181c
e
BubnoTeka LIOK
2.3 MarHuTHbIe SIBI€HUS 6 1.5 https://m.edsoo.ru/7f4181c
e
BubnoTeka LIOK
2.4 OneKTpOMarHUTHast UHIYKLHsT 5 1 https://m.edsoo.ru/7f4181c
e
Wtoro no pasgeny 39
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

14.5
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9 KITIACC

KonmmuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3/jie/ioB U TeM (uudporsie)
Ne /1 KontposbHeie | IIpakTHueckue
NMporpamMMsal Bcero oOpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3pgen 1. MexaHuueckue siB/ICHHs
MexaHUYeCKOe JIBYKEHNE U CTIOCOOBI ero Bubmorexa LIOK
1.1 A 10 2 1 https://m.edsoo.ru/7f41a4a
OTIMCaHUs
6
bubmoteka [JOK
1.2 BsaumogeiictBue Ten 20 1 3 https://m.edsoo.ru/7f41ada
6
Bbubmuoteka [JOK
1.3 3aKOoHBI COXpaHeHUs! 10 1 3 https://m.edsoo.ru/7f41a4a
6
Wroro no pa3geny 40
Paspen 2. MexaHnuecKue Ko/ie0aHuA ¥ BOJTHBI
bubmoteka [JOK
2.1 MexaHW4ecKre KonebaHus 7 3 https://m.edsoo.ru/7f41ada
6
bubmuoteka [JOK
2.2 MexaHuueckue BOHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada
6
Nroro no pasgeny 15
Pa3pen 3. JeKTpoMarHuTHOE 10J1e U 3/IEKTPOMarHUTHbIE BOJIHBI
3.1 DJIeKTPOMarHUTHOE ToJjie U 6 2 bubmoteka [JOK

3J/IGKTPOMAarHHUTHLIE BOJ/IHBI

https://m.edsoo.ru/7f41a4a
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(@)}

Wtoro no pa3geny 6
Pazpgen 4. CBeTOBBIE SIB/ICHUSA
bubmmoteka [JOK
4.1 3aKOHbI paclpoCTpaHeHUs CBeTa 6 https://m.edsoo.ru/7f41ada
6
bubmoteka [JOK
4.2 JIVH3bI ¥ ONITHYECKKEe TIPUOOPBI 6 https://m.edsoo.ru/7f41a4a
6
bubmoteka [JOK
4.3 PasnoxkeHue 6e0ro cBeta B CIeKTp 3 https://m.edsoo.ru/7f41a4a
6
Uroro no pasgeny 15
Pa3pen 5. KBaHTOBBIE AB/IeHHS
bubmmoteka [JOK
5.1 VcnyckaHve U normoireHye cBeTa aToMOM 4 https://m.edsoo.ru/7f41a4a
6
bubmuoteka [JOK
5.2 CrpoeHue aTOMHOTIO si7ipa 6 https://m.edsoo.ru/7f41a4a
6
bubmoteka I[JOK
5.3 SAnepHble peakiuu 7 https://m.edsoo.ru/7f41a4a
6
Uroro no pasgeny 17
Pazpen 6. [ToBTOpUTETHHO-00001AI0IHIT MOAY/TH
6.1 [ToBTOpeHue 1 06001eHre COZlep>KaHus 9 Bubmioreka LIOK

Kypca ¢pu3rKy 3a 7-9 Kiacc

https://m.edsoo.ru/7f41a4a
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(@)}

Wtoro no pa3geny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102
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