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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

du3nka — Hayka O npupoge. HAsneHna npupoabl. Pusndeckne ABMEHUS:
MeXaHW4YeCcKune, TeNI0BbIe, INEKTPUUYECKME, MarHUTHbIE, CBETOBbLIE, 3BYKOBbIE.

dun3nyeckne BeMUMHBLL. VI3MepeHVe (U3NMYECKUX BeNUYUH. Dusmyeckue
npuréopbl. MNorpewHoCcTb n3MepeHnin. MexxayHapogHas cuctema evHuL,.

Kak u3nka W [pyrue ecTeCTBeHHble HayK/ WU3yyalT Npupoay.
EcTecTBEHHO-HayYHbIA MeTOf MO3HaHWA: HabMgeHWe, MOCTaHOBKA Hay4yHOro
BOMPOCA, BbIABMXEHME TUMOTe3, IKCNEePUMEHT M0 MPOBepKe rmnoTes, 06bACHEHWE
HabtofaemMoro asnieHNs. OnvcaHve PU3NYecKnxX ABeHNI C NOMOLLBIO MOZenei.

Hemoncmpauuu.

1. MexaHuyeckue, TennaoBble, 3NEKTPUYECKNE, MarHUTHble, CBETOBbIE
ABNEHWA.

2. ®usmyeckme npubopbl U Npoueaypa NPSMbIX U3MEPEHWNIA aHA/IOTOBbIM U
LMDPOBLIM NPUBOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OnpefeneHvie LeHbl fefIeHNs LWKasbl U3MepUTeNbHOro npubopa.

2. VI3MepeHmne pacCTOsHWIA.

3. M3mepeHune 06bEMA XKXMAKOCTU M TBEPLOro Tena.

4. OnpeaeneHne pasmepoB MasbixX Ten.

5. A3smepeHue Temnepatypbl NPy MOMOLLM XUAKOCTHOMO TepMOMETpa W
[aTyunKa TeMMepaTypbl.

6. [NpoBeneHWe nccnegoBaHUS Mo NMPOBEpPKe rMnoTesbl: Aa/lbHOCTL MOMETa
LIaprKa, MNyLWeHHOro ropusoHTaIbHO, TeM 60/bLLE, YeM 60/bLLE BbiCOTa
nycKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CTpoeHune BelleCcTBa: aroMbl W MOJMEKyNbl, WX pasmepbl. OnbIThbl,

NOKa3blBatoLLMe ANCKPETHOE CTPOEHNE BELLLECTBA.

[BmxkeHne dactuy BellectBa. CBA3b CKOPOCTU [ABWKEHUA YacTul, C
TemrnepaTypoil. BpoyHOBCKOe [ABWXKeHue, Audysuns. BsaumopeincTeve vactuy
BELLECTBA: NPUTAXKEHME N OTTA/IKNBAHME.

ArperaTtHble COCTOSHWA BeLLeCTBa: CTPOEHWE ras3oB, XUAKOCTeN U TBEPLbIX
(KpucTannuecknx) Ten. B3avMoCBA3b MeXJy CBOWCTBaMM BELLECTB B PasHbIX
arperaTHbIX COCTOAHUAX N UX aTOMHO-MOJIEKYNAPHLIM CTpoeHreM. OCO6eHHOCTY
arperaTHbIX COCTOSIHWIA BOApbI.

Jemoncmpayuu.

1. HabntogeHne 6poyHOBCKOIO ABUXKEHUS.



2. HabntogeHve anddysmn.

3. HabniogeHve  ABNeHWNA,  OODBACHAIOWMXCA  MPUTSHKEHUEM WK
OTTaJIK/BaHMEM YaCTuL, BELLLeCTBa.

Jlabopamopnvie pabomul u onvimaul.

1. OueHKa [JuameTpa aromMa MeTo4oM psfgoB  (C MCNOMb30BaHWEM
(hoTorpaduin).
2. OnbITbl NO HAGMHOAEHWNIO TEMMOBOr0 PacLLUMpPeHs rasos.
3. OnbITbl N0 O6HAPYXXEHWNIO AENCTBUSA CU MONEKYNSPHOIO MPUTSHKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHn4yecKkoe [BWKeHMe. PaBHOMEpHOe W HepaBHOMEPHOe [BUKEHME.
CkopocTb. CpefiHAs CKOPOCTb MPU HepaBHOMEPHOM [ABVKEHWUW. Pacyét nytu u
BPEMEHU [BMKEHWS.
ABNeHVEe MHepUMW. 3aKOH MHepuuun. B3avmofeicTBMe Ten Kak NpuynHa
M3MEHEHNA CKOPOCTM [ABWKeHWUA Ten. Macca Kak Mepa WHEPTHOCTU Tena.
MnoTHocTb BewlectBa. CBSA3b MNOTHOCTU C KOMMYECTBOM MOJEKYN B eAuHMLE
06bEMa BeLLeCTBa.
Cuna Kak XapakTepucTmka B3aumogencTems Ten. Cuna ynpyroctm n 3akoH
'yka. VIamepeHne cunbl ¢ NOMOLLLIO ANHAMOMeTpa. ABNeHWe TATOTEHUS N cuna
TAXKeCcTU. Cuna TAXKECTU Ha Apyrux nnaHetax. Bec Tena. HeBecomocTb. CnoxeHue
CWUJI, HanpaB/eHHbIX MO OAHOW NpsMOW. PaBHoAenCTBYOWAsA cun. Cuna TpeHus.
TpeHne CKOMbXXEHNSA 1 TpeHWe NoKos. TpeHne B NPUPOAe U TEXHUKE.
Jlemoncmpayuu.
1. HabniofeHne MexaHN4YeCKOro ABUKEHNSA Tena.
2. Vi3mepeHune CKopoCTM NPSAMONIMHEAHOTO ABUXXEHWS.
3. HabntogeHune aBneHNs NHepLmK.
4. HabniogeHvie N3MeHeHMs CKOPOCTU NpU B3anMOLENCTBUN Te.
5. CpaBHeHVe mMacc Mo B3aMMOENCTBUIO TeS.
6. CroXeHve Cun, HanpaB/ieHHbIX MO OAHOW NPSMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OnpefeneHve CKOPOCTN PaBHOMEPHOMO ABMXEHUS (LWapuKa B XXUAKOCTH,
MOAENN 3NeKTPUYECKOro aBTOMOBUNIA 1 Tak Aasee).

2. OnipegeneHve cpefHeil CKOPOCTU CKOMbXeHUA 6pycKa WanM Lapuka no
HaK/TOHHOM MNOCKOCTW.
OnpegeneHve NIOTHOCTM TBEPAOIO Tena.

4. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb pacTskeHus (deopmaunn)
MPY>XMHbI OT NPUIOXKEHHOW CUNbI.

5. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb CUJIbl TPEHUA CKOJIBXXEHUSA OT
Beca Te/a M XapakTepa ConpuKacaroLLMXcs NOBEPXHOCTEMN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra30B.



[aBneHune. Cnocobbl YMeHbLUIEHMS N YBENNYEHUS AaBfeHns. [laBneHne rasa.
3aBMCMMOCTb [faBfieHns rasa oT 00béma, TemnepaTypbl. lMepefaya [aBneHuWs
TBEPAbLIMM Tenlamn, XUAKOCTAMW M ras3amu. 3akoH [lackans. NHeBmaTuyeckue
MalUWHbI. 3aBUCUMOCTb AaBNIEHUS XUAKOCTU OT rNyO6uHbl. MapocTaTUYecKuin
napagokc. CoobuatoLmecs cocyapl. N'MapaBnmyeckme mexaHu3mbl.

ATmocepa 3emim 1 atMocepHoe faeneHue. TpuurHbl CyLLEeCTBOBaHMS
BO34YyLUHOMW 0060n04kM 3emnn. OnbIT Toppuyennn. M3mepeHne aTMOChepHOro
[aBneHns. 3aBUCMMOCTb aTMOC(EPHOr0 AaBfieHMs OT BbICOTbI Haf, YPOBHEM MOpS.
Mpr6opbl A4 M3MepeHnss aTMOCHEPHOTO AaB/EHNS.

[leicTBME XMAKOCTM M rasa Ha NOrpy>kEHHoe B HUX Teno. BbITankmneatoLLas
(apxumepnosa) cuna. 3akoH Apxumeaa. MNnasaHune Ten. BosgyxonnasaHue.

Hemoncmpauuu.
3aBMCUMOCTb [aB/ieHNs rasa oT TeMnepaTypbl.

Mepenaya AaBNeHUS XXUAKOCTHHO U ra3oM.

CoobuuatoLpmecs cocypl.

"'MapaBnnyeckumin npecc.

[MposiBneHe AeCTBMS aTMOCHEPHOrO AaB/eHus.

3aBMNCMMOCTb BbITa/IKMBAIOLLEN CUbl OT 06bEMA NOrPY>KEHHOIN YacTu Tena
M MNNOTHOCTW XXUAKOCTMW.

PaBeHCTBO BbITa/IKMBAKOLLEN CUJTbl BECY BbITECHEHHOM XXMUAKOCTMU.

8. YCnoBWe NnaBaHus Ten: NniasaHne Uam norpy>KeHune Ten B 3aBUCUMOCTU OT
COOTHOLLIEHUS MIOTHOCTEN TeNa M XUAKOCTHK.

Jlabopamopnwie pabomul u onvimaul.

1. VccnemoBaHue 3aBUCMMOCTM Beca Tena B BoAe OT 06bEMa NOrpy>XEHHON B
YKNAKOCTb YacTu Tena.

2. OnpepgeneHve  BblTA/IKMBAOWE  CUMbl,  [JEACTBYIOLLEA Ha  Teno,
MOrpy>kEHHOE B XXMAKOCTb.

3. [NpoBepKa He3aBMCUMOCTU BbITa/IKMBAIOLLEN CUIbl, AEACTBYIOLLIEN Ha TENO
B KMAKOCTW, OT Macchl Tena.

4. OnbITbl, [AEMOHCTPUPYIOLME 3aBMCUMOCTb  BbITA/IKMBAOLWWEN CUNbl,
[ENCTBYIOLLEN Ha TENO B XXNAKOCTK, OT 06bEMA NOrPY>KEHHOW B XXMUAKOCTb
4acCTW Tesia 1 OT NIOTHOCTU XXMUAKOCTMN.

5. KOHCTpyupoBaHMe apeomeTpa WM  KOHCTPYMpPOBaHME JIOAKN U
onpegeneHne eé rpy3onogbEMHOCTU.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

MexaHunuyeckas pabota. MoOLHOCTb.

MMpocTble MexaHW3Mbl: pblyar, 670K, HaKIOHHAasA MIOCKOCTb. [1paBusio

paBHOBecuA pblyara. MNpriMeHeHve npasBuia paBHOBECUS pblyara K 6/10Ky. «30/10T0e
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npasuio» mexaHuku. KM npocTbix MexaHn3moB. MpocTble MexaHW3Mbl B ObITY 1
TEXHUKE.

MexaHunyeckaa 3aHeprud. KuHeTMyeckad W NOTeHUMa/IbHadA  3Heprus.
MpeBpaLyeHre 04HOro BUAa MexaHU4YeCKOn 3Heprv B Apyromn. 3akoH CoxXpaHeHus
3HEPrum B MexaHuKe.

Hemoncmpauuu.

1. [Mprvmepbl NPOCTLIX MEXaHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. OnpegeneHvie paboTbl CUbI TPEHWUSA NPV PAaBHOMEPHOM [BUXEeHWW Tena rno

rOPU30HTA/ILHOI MOBEPXHOCTMU.

2. VccnepoBaHue yCnoBuiA paBHOBECKSA pblyara.

3. N3mepeHune Kl HakNOHHOW NIOCKOCTW.

4. V13ydeHue 3aKOHa COXpaHeHUs MeXaHUYeCKOM SHePruun.

8 KIIACC

Pa3nen 6. TensioBble siBJIeHUSA.

OCHOBHble MOJIOXEHUSI  MOMIEKY/IAPHO--KUHETUYECKOA TEeopuM CTPOEHUS
BellecTBa. Macca M pa3mepbl aTOMOB M Monekyn. OnbITbl, NOATBepXAaroLiune
OCHOBHbI€ MOI0XKEHNA MOJIEKYNAPHO-KMHETUYECKOW TEOPUMN.

Mogenu TBEPAOro, >MAKOrO W rasoobpasHOro COCTOSHMIA BeLlecTBa.
Kpuctannunyeckne n amopHble Tena. O6bACHEHME CBOWCTB ra3oB, XXWAKOCTEN U
TBEPAbIX Te/l Ha OCHOBE MOJMIOXEHUA MOMEKY/IAPHO--KUHETUYECKOW TEOpUN.
CmauumBaHue N KanunnapHble ABneHNa. TensioBoe pacLUupeHne N cxkaTtue.

TemnepaTypa. CBA3b TemnepaTypbl CO CKOPOCTbLIO TEM/I0BOI0 [ABWXKEHUS
yacTuu. BHyTpeHHss 3aHeprusi. Crocobbl WM3MEHEHUS| BHYTPEHHEW 3HEPruu:
Tensionepegaya v cosepLleHvie paboTel. Buabl Tennonepeaym: Ten0npoBOgHOCTb,
KOHBEKLNA, U3NyYeHue.

KonnyectBo Tennotbl. YAenbHas Tenj0EMKOCTb BellecTBa. TemnjoobmeH U
TernnoBoe paBHOBecMe. YpaBHeHMe TennioBoro 6GanaHca. [lnaBneHue u
OTBepfeBaHMe KPUCTIIMYECKUX BELLECTB. Y[enbHad TennoTa MiaB/eHus.
Mapoobpa3oBaHe W KoHAeHcauus. KcnapeHue. KuneHue. YpaenbHas TensoTa
napoobpasoBaHns. 3aBUCUMOCTb TemnepaTypbl KUMEHWs OT aTMOCHEepPHOro
[aBNieHnS.

BnaxHoCTb Bo3ayxa.

JHeprua Tonnmnea. Y aenbHasa Tenaota CropaHus.

MpuvHUMNbl paboTbl TennoBbIX Asuratenein KI[ TensoBoro Asurartens.
Tennosble ABMraTeNn 1 3aLimMTa OKpY)KatoLLen cpeapl.

3aKOH COXpaHeHNs 1 NpeBpaLleHnsa 3Heprum B TEMIO0BbLIX NPOLEeccax.

Hemoncmpayuu.

1. HabnwogeHne 6poyHOBCKOTO ABUXKEHUS.
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HabnogeHune guddrysunn.

HabntofeHne SBNEHNIA CMaYMBaHMA U KanUANSPHbIX SBIEHWIA.
HabntofeHne TenaoBoro pacLumMpeHns Ten.

3MeHeHWe faBneHus rasa npyv U3mMeHeHUMM o6bEMa M HarpeBaHun Wu
OXNaKAEHUMN.

MpaBuna n3MepeHns TemnepaTypsbl.

Buapbl Tennonepegaun.

OxnaxaeHne Npu coBepLIEHNN paboThl.

HarpeBaHwve npy coBepLUeHUM PaboTbl BHELLIHUMMW CUAMU.

. CpaBHeHMe TennoéMKOCTEN pas/INYHbIX BELLECTB.

. HabntogeHve KuneHus.

. HabntoieHne nocTosHCTBa TeMmnepaTypbl NP NaasBfeHUNn.
13.

Mo/enu TennoBbIX ABUraTeneil.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OnbITbl N0 06HAPY)XEHWNIO AENCTBUA CU MONIEKYIIPHOIO MPUTSXKEHNS.
OnbITbl NO BbIpaLMBaHNIO KPUCTAINIOB NMOBaPEHHO COMM UK caxapa.
OnbITbl MO0 HabMOAEHUIO TEM/I0BOr0 pPacLUMPEHUs rasoB, XXUAKOCTEW U
TBEPAbIX Te.

OnpepeneHve faeneHNs Bo3ayxa B 6a/iioHe Wwnpuua.

OnbITbl, AEMOHCTPUPYIOLLINE 3aBUCMMOCTbL [AaB/ieHUA BO3gyxa OT ero
06bEMA N HarpeBaHUs NN OXNTaXAEHNS.

MpoBepKa rmnoTesbl SIMHEAHOW 3aBUCUMOCTU [JIMHbI CTOBMKA YKUAKOCTY
B TEPMOMETPMYECKOW TPYOKe OT TemnepaTypsbl.

HabniofeHne W3MeHeHMsi BHYTPEHHE 3Hepruv Tena B pe3ynbTare
Tensonepegayn U paboTbl BHELLHUX CUJI.

VccnenoBaHve dBMeHUS TensioobmeHa MpU CMELUMBaHUMKU XOMOAHON U
ropsiyei Bofpl.

OnpefeneHne  KoAMYecTBa  TENJIOTbl,  MOMYYEHHOro  BOAOW  Mpwu
Ten/sI0006MeHe C HarpeTbiM MeTa/l/IMYECKUM LUTMHAPOM.

OnpefeneHne yaenbHON TENIOEMKOCTM BELLECTBa.

iccnepoBaHume npouecca ucnapeHus.

OnpefeneHne 0THOCUTENBHOW BNaXKHOCTY BO3AyXa.

OnpepfeneHve yaenbHOR TeNIOTbI NIaBeHNs NbJa.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

AnekTpuzauma Ten. [lBa poja 3NMeKTPUYeCKUX 3apsigoB. BaavmopeicTsue
3apshkKeHHbIX Ten. 3akoH KynoHa  (3aBMCUMMOCTb  CW/bl - B3aMMOENCTBUA
3aPSXKEHHbIX TeM OT BE/IMYMHBI 3aPAL0B U PACCTOAHMSA MEXAY Tenamu).

AnekTpuyeckoe none. HanpsXEHHOCTL 3nekTpuyeckoro nond. [MpuHUMN
Cynepro3nLmn aNeKTPUYECKUX Noneit (Ha Ka4eCTBEHHOM YPOBHE).



Hocutenn anekTpuyecknx 3apsfoB. DNEeMEHTapPHbIA 3EKTPUYECKUIA 3apsg.
CtpoeHne atoma. [1pOBOAHUKM U AU3INEKTPUKU. 3aKOH  COXpPaHeHus
3N1eKTPNYECKOro 3apsaaa.

ONEKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBaHUS 3/IEKTPMUYECKOrO TOKa.
VICTOUHMKM MNOCTOSAHHOIO TOKa. [eicTBMS 3NMEeKTPUYECKOro TokKa (TersoBoe,
XUMUYECKOe, MarHUTHOE). DNIEKTPUYECKNIA TOK B XKUAKOCTAX U rasax.

AnekTpuyeckad uUenb. Cuna TOKa.  DNEKTPUYECKOE  HamnpskeHue.
ConpoTuBneHne NPOBOAHUKA. Y[enbHOe CONPOTMBEHME BellecTBa. 3akoH Oma
AN yyacTKa Lenu. NocnegosatenbHOE U NapasinebHoe CoeauHeHe NPOBOLHMKOB.

PaboTa X MOLLHOCTb 3MeKTpMYeckoro Toka. 3akoH [hxoyns—/leHua.
ANeKTpUYecKme Lenn n noTpedmTenn aneKTpruyecKon aHeprum B 6bITy. KopoTkoe
3aMblKaHMe.

[MocTosAHHbIE MarHUTbI. B3anmogeincTeme NOCTOAHHbLIX MarHUTOB. MarHUTHoe
none. MarHutHoe nose 3eMIM U ero 3HayeHue AN XU3HWU Ha 3emne. OnbIT
3pcTesa. MarHMTHOe nose 3/1EKTPUYECKOro ToKa. NpuMeHeHne 3/1IEKTPOMarH1ToB
B TeXHUKe. [leICTBME MarHUTHOrO NMoJist Ha NPOBOAHUK C TOKOM. ONIeKTpoABUraTelb
MOCTOSHHOrO ToKa. lcnonb3oBaHWe anekTpodBurateneir B TEXHUYECKUX
YCTPOMCTBAX U Ha TpaHCMopTe.

OnbITbl Papages. HABneHNe 3NEKTPOMArHMTHON nHAYKUMK. Mpasunno JleHua.
AneKTporeHepaTop. Cnocoobl nonyyeHus 3NEKTPUYECKOM 3Hepruu.
ANeKTPOCTaHLUMM Ha BO30OHOB/IAEMbIX UCTOYHNKAX SHEPT UK,

Jlemoncmpayuu.

AneKTpusauma Ten.
[1Ba pofia aneKTpU4ecKnx 3apsaoB 1 B3aMMOoAencTBue 3apsXKeHHbIX Te.
YCTPOICTBO U [eNCTBME 3NEKTPOCKONA.
AnekTpocTaTnyeckas NHAYKUNA.
3aKOoH CoXpaHeHWs 3M1eKTPUYECKMX 3apsA0B.
[MPOBOAHUKM U AU3NEKTPUKN.
MogenvpoBaHue CUMNOBbIX NIMHUIA 3N1EKTPUYECKOTO MOSIS.
MICTOYHMKM NOCTOSAHHOIO TOKa.
[leCTBMA 3/1EKTPUYECKOTO TOKa.
. QNEKTPUYECKMIA TOK B XKNAKOCTMU,
. [a30BbIl pa3psa.
. \amepeHwue cnsibl TOKa amnepMeTpom.
. \3amepeHwme 31eKTPUYECKOro HanpsXXeHns BOSIbTMETPOM.
. PeocTar 1 marasmH conpoTuBeHUIA.
. B3aumopgencTame NOCTOSAHHbIX MarHUTOB.
. MogenvupoBaHne HeBO3MOXHOCTU pa3fienieHns noakcoB MarHuTa.
. MogennpoBaHme MarHUTHbIX MOJIEN MOCTOSAHHLIX MarHUTOB.
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18
19
20
21
22
23
24

25

. OnbIT 3IpcTepa.

. MarHMTHoe nose ToKa. SNEKTPOMArHNT.

. [leicTBME MarHUTHOIO NOA Ha NPOBOAHWUK C TOKOM.

. DNeKTpoaBuratenb NocToAHHOI0 TOKa.

. iccnepoBaHme SBNEHUA 3N1EKTPOMArHUTHON UHAYKLUN.

. OnbITbl Papages.

. 3aBUCMMOCTb  HanpaB/ieHMss WHAYKUMOHHOIO TOKa OT YC/I0BMI €ero
BO3HNMKHOBEHUS.

. DNeKTporeHepaTop NOCTOAHHOIO TOKa.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITbl MO HaGMOLEHUIO 3ANEKTPU3ALUMMA  Ten WHAYKUMEHn U npu
COMPUKOCHOBEHUMN.

WccnepoBaHve [eNCTBUSA  3/1EKTPUYECKOTO MO Ha MPOBOAHUKM W
AN3NEKTPUKMN.

C6opka 1 npoBepkKa paboTbl 3/1EKTPUYECKO LIENM MOCTOSHHOIO TOKa.
13mMepeHune 1 perynmpoBaHue cusbl TOKa.

13mepeHune 1 perynvpoBaHue HanpsxeHus.

ViccnepoBaHve 3aBMCUMMOCTM CWU/Ibl TOKA, WAYLLEro yepes pesucTop, OT
COMPOTMB/IEHUS Pe3nCTOpa U HANPAXEHUS Ha Pe3nCcTope.

OnbIThl, AEMOHCTpUpYIOLLINe 3aBUCUMOCTb 3NEKTPUYECKOI 0
COMPOTUB/IEHNS NPOBOAHUKA OT €ero [A/WHbl, Nnaowann MonepevyHoro
CeyeHus 1 maTepuana.

MpoBepKa npaBuia CMOXKEHUA HANPsHKEHWA NpU  MocnefoBaTe/IbHOM
COefMHEeHNN [BYX Pe3nCTOPOB.

[MpoBepka npasuna Ana cuibl TOKA MNpU NapanielbHOM COoeAVHeHUN
Pe3nCTopOB.

OnpepeneHve paboTbl 3IEKTPUYECKOTO TOKa, MAYLLErO Yepes pe3ncTop.
OnpefeneHne MOLWHOCTM  3/IEKTPMYECKOTO TOKa, BbI4ENAEMON Ha
pe3ncTope.

iccnepoBaHve 3aBUCMMOCTW CUMbl TOKA, MAYLIEro 4Yepes namnouky, ot
Harps»KeHUs Ha Hei.

OnpepeneHve Kr14 Harpesatens.

WccnepoBaHye MarHATHOIO B3aMOENCTBMS MOCTOAHHBIX MarHMTOB.
3yyeHne MarHMTHOro Nosif NOCTOAHHbLIX MarHNUTOB NPU UX 06 beANHEHNN
N pasfeneHun.

WccnepoBaHve AeNCTBUS 3NEKTPUYECKOT0 TOKA HAa MarHUTHYHO CTPeSIKY.
OnbITbl, AEMOHCTPUPYIOLLME  3aBUCUMOCTb  CW/Ibl  B3aMMOAENCTBUSA
KaTYLLKW C TOKOM M MarHuTa OT CU/Ibl TOKa 1 Hanpas/ieHNs TOKa B KaTYLLIKe.
3yyeHre AeCTBUS MarHUTHOMO MO/ Ha MPOBOAHMK C TOKOM.



19. KOHCTpyunpoBaHue 1 nsyyeHune paboTbl 3NeKTpoABUraTens.
20. Mi3mepeHmne K1/, aneKkTpoaBuraTesisHoM yCTaHOBKW.
21. ONbITbl MO WCCMEAOBAHUIO SIBNEHUSA 3MEKTPOMArHUTHOM  UHAYKLUNW:
NcCnefoBaHNe W3MEHEHWA 3HAYeHUS U HanpasfieHUs WHLYKUMOHHOIO
TOKa.
9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

MexaHunyeckoe [ABWKeHue. MatepuasbHad Toyka. Cuctema OTCYETA.
OTHOCUTENBHOCTb MEXaHWYecKoro [BWXKeHWUs. PaBHOMepHOe MpPAMOMNHENHOE
ABWKeHWe. HepaBHOMepHOe MpAMOovHenHoe akeHne. CpefHsAs U MrHOBEHHas
CKOPOCTb Tena Npu HepaBHOMEPHOM [BUXXEHUN.

YcKopeHue. PaBHOYCKOpPEHHOE MNpsSMOSIMHEHoe [ABWMXKeHne. CBO60AHOE
NageHne. OnbITbl Manunes.

PaBHOMepHOe ABMXKEHME MO OKPY>XHOCTW. lepuof M yactoTa obpalyeHus.
JnHeliHaa 1 yrnosas CKOPOCTU. LIeHTpOCTpeMUTENIbHOE YCKOPEHNE.

MepBblii 3aKOH HbloTOHa. BTOpoit 3akoH HbtoTOHA. TpeTuid 3akoH HblOTOHa.
MpuHUMN cynepnosnumm cun.

Cwuna ynpyrocTtu. 3akoH 'yka. Cuna TpeHus: cuia TPeHNs CKONbXeHNs, cuna
TPeHWA NOKOA, ApYyrve BUAbl TPEHUS.

Cuna TSHXKeCTM M 3aKOH BCEMUPHOrO TArOTeHWsA. YCKOopeHue CcBOGOLHOMO
nageHnsa. [swmxeHne nnaHeT BOKpyr ConHua. lNepBas KoCcMU4yeckas CKOPOCTb.
HeBecoMOCTb 1 Neperpysku.

PaBHOBeCWe MaTepuasibHOM TOYKK. ABCONOTHO TBEPAOe Teno. PaBHOBecue
TBEPAOro Tesa C 3aKpenéHHOM 0Cbto BpaweHUs. MOMEHT Cuibl. LIEHTP TSXKeCTw.

mnynsc Tena. I3meHeHne nmnynbca. IMNynsc cunbl. 3aKOH COXpaHeHWUs
nMnynbca. PeakTBHOE ABMKEHME.

MexaHun4yeckad paboTta M MOLLHOCTb. PaboTa cui TSHKeCTW, YNpyroctu,
TpeHusi. CBA3b 3Heprum 1 paboTbl. MoTeHuManbHas aHeprusa Tena, NOAHATOrO Haj
MOBEPXHOCTLIO 3eM/IN. MOoTeHLMaNbHasA 3HEPTUSA CXKaTOM NPY>XMHbI. KnHeTnyeckas
3Heprus. Teopema O KMHETUYECKOW 3HepPrum. 3akOH COXPaHEHUsi MeXaHW4eCcKoi
3Heprum.

Hemoncmpauuu.

1. HabnogeHne mMexaHN4eCKoro ABMXKEHMSA Tefla OTHOCUTENbHO PasHbIX Ten

OTCYéTa.
2. CpaBHeHVe NyTeil U TPaeKTOpWUA ABWKEHWA OLHOrO M TOro Xe Tena
OTHOCUTE/bHO pPa3HbIX Te/1 OTCYETA.
13mepeHme CKOPOCTU U YCKOPEHUSA MPAMONIMHENHOTO ABVKEHNS.
4. WccnefoBaHme NPU3HaKoB PaBHOYCKOPEHHOTO [ABVKEHWA.
HabnofeHne ABYKEHUS Tena Mo OKPY>XXHOCTW.



10.
11.
12.
13.
14.
15.
16.

HabntofeHne MexaHN4ecKnx ABAeHNIA, MPOMCXOAALLMX B CUCTEME OTCYETA
«TeneXxka» nNpu eé paBHOMEPHOM 1 YCKOPEHHOM ABMXEHWUN OTHOCUTENBHO
KabuHeTa (OM3nKN.

3aBMCMMOCTb YCKOPEHWUs Tefa OT MacChl Tena 1 AeNCTBYHOLLEA Ha HEro
CUNbI.

HabntofeHne paBeHCTBa CT NPW B3aMMOAECTBUN Terl.

I3mMeHeHe Beca Tena Npu YCKOPEHHOM ABUXXEHUM.

Mepepaya MMNynbca Npu B3aMMOAENCTBUN Ten.

Mpeobpa3oBaHns 3HEPT M MPY B3aMOAECTBUMN TeN.

CoxpaHeHve UMMy/bca NPU Heynpyrom B3aMmoAencTeum.

CoxpaHeHune nMnynbca nNpu abcorTHO YyNPyroM B3auMoaencTemm,
HabntofeHne peakTUBHOIO ABMXKEHUS.

CoxpaHeHVe MeXaHN4€eCKOl 3Heprum npm cBO60AHOM NageHUu.
CoxpaHeHVe MeXaHNYeCKO SHEPrv Npu ABVKEHUN Tena nog, AeiicTBrEM

MPYXXWHbI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoOHCTpynpoBaHue TpakTa [ns pas3roHa WM [da/ibHeilero paBHOMEPHOro
ABVKEHUS LLIAPUKA U TENEXKN.

OnpefeneHe cpefiHen CKOPOCTM CKOMbXEHWUs 6pycka WM OBVKEHUS
LLIaprKa Mo HaKNOHHOW N/I0CKOCTH,

OnpefeneHne YCKOPeHWs Tena MpW PaBHOYCKOPEHHOM [ABVXKEHMMU MO
HaK/IOHHOW MNOCKOCTMW.

WccnenosaHve 3aBUCMMOCTU MYTU OT BPEMEHWU MPU PaBHOYCKOPEHHOM
ABUXXEHMWN 6e3 HavyalbHON CKOPOCT!.

MpoBepKa rUMOTE3bl: €CAM Mpu  PaBHOYCKOPEHHOM [BMXKEHUWN 6e3
Ha4yafbHOM CKOPOCTM MyTW OTHOCATCA KakK psad HEeYéTHbIX 4ducen, TO
COOTBETCTBYHOLLME MPOMEXYTKM BPEMEHWN OANHAKOBBI.

WccnegoBaHne 3aBUCUMOCTU  CUMbl  TPEHUS!  CKOMBXEHUS OT  CUbl
HOPMalbHOr0 1aBNEHWS.

OnpeneneHne KoamuumneHTa TPEHMSA CKOMbXEHUS.

OnpeaeneHne XXECTKOCTU NPY>KMHbI.

OnpepeneHve paboTbl CU/bl TPEHWUSA NPV PaBHOMEPHOM [ABUXXEHWUM Tena rno
FOPU30HTA/IbHOW MOBEPXHOCTMU.

OnpefneneHve paboTbl CWbl  YNpyroct npuv nofgbéme rpysa cC
1CMOMb30BaHNEM HEMOABMXXHOMO M NOABMXKHOIO 6/I0KOB.

3yyeHne 3aKOHa COXPaHEHUS 3Hepruu,

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebatensHoe agmxeHne. OCHOBHble XapaKTePUCTMKM KONebaHuiA: nepunoa,
4acToTa, amnanTyga. MaTteMaTUyecKmin U NPY>KMHHbIA MasTHUKW. [peBpaLleHme
3Hepruv Npu KosiebatesIbHOM ABMKEHMNMN,

3atyxawowme  KonebaHwa.  BbIHY)XXAeHHble  KonebaHus.  Pe3oHaHC.
MexaHunyeckre BOSIHbI. CBOWCTBA MeXaHU4YeckuX BOJSIH. [1poAo/ibHblE 1
nonepeyHble BOMHbI. [l/IMHA BOSIHbI W CKOPOCTb €& pacnpocTpaHeHus.
MexaH14YecKre BO/IHbI B TBEPAOM Tese, CeMCMUYECKINEe BOSHbI.

3BYyK. 'POMKOCTb 3BYKa M BbICOTa TOHa. OTpakeHMe 3ByKa. MH(pa3ByK U
YNbTPasByK.

Jemoncmpayuu.

1. HabnwogeHwe konebaHnin Ten nog AeVACTBUEM CWUMbl TSHKECTU U CWUSIbl
YMpPYyrocTu.

HabnogeHne KonebaHuii rpysa Ha HATK 1 Ha NPY>XKUHE.
HabnoeHne BbIHYX/EHHbIX KONebaHW U pe3oHaHca.
PacnpocTpaHeHue NPOoA0/IbHbIX 1 MOMepPeYHbIX BOMH (Ha Mogenn).
HabnofeHne 3aBUCMMOCTI BbICOTbI 3BYKa OT YacTOThl.
AKYCTUYECKNIA PE30HaHC.
Jlabopamopuvie pabomul u onvimaul.
1. OnpegeneHve 4YacToTbl W nepuoga KosnebaHWn  maTemaTuyeckoro
MasTHMKa.

2. OnpepeneHve YacToTbl U Nepuoga KosebaHnin NPyXXMHHOIo MasTHUKA.

3. VccnepoBaHue 3aBUCMMOCTU nepuojga KosiebaHuii NoABeLLEHHONO K HUTH

rpy3sa oT A/IMHbI HATHK,
4. VlccnepoBaHue 3aBUCMMOCTY Meproga KosiebaHnii NPY>XXMHHOTO MasiTHUKa
OT Macchbl rpysa.

5. poBepka He3aBUCMMOCTM Mepuoga KonebaHuid rpysa, NoABELEHHOro K
HWUTK, OT Maccobl rpysa.

6. OMbITbl, [AEMOHCTPUPYIOLLME  3aBUCMMOCTb  Nepuoja  KosiebaHwii
MPY>XXNUHHOI0 MasTHUKA OT MaccCbl rpy3a 1 XXECTKOCTU MPYXXUHBI.

7. VI3MepeHmne yCKopeHns cBOOGOAHOI0 NageHus.

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

JNeKTpoOMarHUTHoe  Mone.  ONEeKTPOMarHUTHble  BOMHbL.  CBOWCTBaA
3NIEKTPOMArHUTHbIX BOSIH. LLIKana 3/neKTpoMarHMTHbIX BOJSIH. Vicnosib3oBaHue
3N1EKTPOMArHUTHbIX BOSH [/ COTOBOW CBA3N.

AnekTpoMarHuTHasa npupogda ceeta. CKopocTb cBeTa. BonHOBble CBONCTBa
CBeTa.

Hemoncmpayuu.

1. CBoMICTBa 3/1eKTPOMArHUTHbIX BOJH.

2. Bo/IHOBbIE CBOICTBA CBETA.
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Jlabopamopnvie pabomul u onvimeal.
1. V3yyeHue CBOWCTB 3/MEKTPOMArHUTHbLIX BOJIH C MOMOLLbHO MOOGWUSILHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

NlyyeBas  mopmens  ceeta.  McTouHuMkn  cBeTa.  [psamonuHeirHoe
pacnpocTpaHeHune ceeTa. 3atMeHus CosHua n JlyHbl. OTpaxkeHue ceeTa. NMnockoe
3epKasio. 3aKOH OTpaXKeHus CBeTa.

lNpenomneHne cBeTa. 3aKOH npesioMneHna cBeTa. [10/IHOE BHYTpPEeHHee
OTpaXKeHWe cBeTa. VIcnosnb3oBaHME MOMHOrO BHYTPEHHEro OTPaXKEHUS B
OMTUYECKMX CBETOBOAAX.

JNnH3a. Xog nyyeit B inH3e. ONTryecKas cuctema dpotoanmnapara, MMKpocKona
1 Teneckona. ['na3 Kak ontuyeckas cucrema. bim3opyKocTb U [aibHO30PKOCTb.

Pa3noxeHne 6enoro ceeta B crektp. OnbiTbl HbtoTOHa. CnoXkeHue
CMeKTpa/ibHbIX LBEeTOB. Jucnepcus ceeta.

Hemoncmpauuu.

[MpsAMONNHENHOE pacnpocTpaHeHre CBeTa.

OTpaxeHue cBeTa.

MonyyeHne N306paXkeHNIA B MIOCKOM, BOTHYTOM M BbIMYK/IOM 3epKasiax.

lNpenomneHne ceeTa.

OnNTMYeCKNiA CBETOBOL.

Xopa nyyein B cobumparoLein nnH3e.

Xo[ ny4en B paccenBatoLLein NNH3e.

MonyyeHne N306pakeHNI C NOMOLLBHO JINH3.

MpuvHUMN AercTBMA hoToannapara, MMKPOCKOMa 1 TeslecKona.

10. Mopens rnasa.

11. Pa3noxeHue 6enoro ceeta B CNeKTp.

12. MonyyeHne 6enoro ceeta NP CMIOXKEHUN CBETA Pa3HbIX LIBETOB.

Jlabopamopuvie pabomul u onvimol.

1. VccnepoBaHve 3aBMCMMOCTM yria OTPaXKeHWs CBETOBOrO Jiyya OT Yyrna
nageHus.

2. VI3yyeHne xapaKTepuCcTUK N306paxkeHns npeameTa B NI0CKOM 3epKarie.

3. VccnepoBaHue 3aBMCUMOCTU Yria NPenoM/IeHNs CBETOBOIO flyya OT yria
MafeHns Ha rpaHuULIe «BO3AYyX—CTEK/O».

4. TlonyyeHve n306paXkeHNIA ¢ NOMOLLLHO COBUpatoLLE NINH3bI.
OnpepeneHne )OKYCHOro pacCTosHMSA U ONTUYECKOW CUJbl coBUpatoLLeit
NNH3bI.

6. OnNbITbl NO Pa3foXXeHW0 6e10ro CBeTa B CMEKTP.

7. OnbITbl MO BOCNPUATMIO LBETA MPEAMETOB NPU MX HabMoLeHUN 4epes
LIBETOBbIE (WU/IbTPbI.
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Pa3nen 12. KBantoBble siBJIeHUA.

OnbITbl Pe3epdopga n nnaHetapHasa mogens atoma. Mogens atoma bopa.
VcnyckaHve 1 nornoLleHve ceeta aToMOM. KBaHTbI. J/IMHelYaTble CeKTpbl.

PafnoakTMBHOCTb. Anb(a-, 6eTa- 1 ramma-un3ny4veHms. CTpoeHne aTOMHOrO
aapa.  HyknoHHaa Mogenb aToMHOro fgpa. lWsotonbl. PaAMoakTUBHbIE
npespaweHuns. MNepuog nonypacnaga aTOMHbIX A4ep.

FALepHble peakuuu. 3aKOHblI COXpaHeHWs 3apAafoBOro M MaccoBOr0 YMCen.
SHeprua cBA3N aToMHbIX Afep. CBA3b MacCbl U 3Heprun. Peakumnm cuUHTE3a Y
feneHua agep. IcTouHmkm aHeprum ConHua 1 3BE3a.

AnepHas aHepreTvka. [enCcTBUA pPajgmoaKTMBHBLIX W3/IyYEHUA Ha >KMBble
OpraHn3Mbl.

Hemoncmpauuu.

1. CneKTpbl U3N1YyYEHUSA U NOTOLLEHNS.

2. CneKTpbl pa3NYHbIX rasos.

3. CnekTtp Bogoposa.

4. HabniogeHvie TpekoB B Kamepe BunbcoHa.

5. PaboTa CYETUMKA NOHW3UPYIOLLMX U3NTYHEHUIA.

6. Perncrpauus nsnyyeHuns npupoaHbIX MUHEPAOB N NPOLYKTOB.

Jlabopamopuvie pabomol u onvimol.

1. HabntogeHwne crnnoLHbIX U IMHeAYaTbIX CNEKTPOB U3/TyHeHUs.

2. ViccnepoBaHue TPeKoB: M3MEPEHWE 3Heprum 4YacTuubl Mo TOPMO3HOMY

nyTn (no dotorpaduam).

3. VI3mepeHmne paanoakT1BHOIO hoHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

MoBTOPUTENBHO--06006LLAI0LLMIA MOAY/b NPeAHA3HAYeH A1 CUCTEMAaTU3aLK
1 06006LLEeHMS NPeAMETHOIO COAePXXaHWs 1 onbliTa AeATeNbHOCTU, MPUOBPETEHHOIO
MNPy M3yyeHWM BCErO Kypca (PU3NKK, a Takxke [A1S MOAFOTOBKM K OCHOBHOMY
rocyaapCTBEHHOMY 3K3aMeHY Mo (u3nKe AN 00yYatOLMXCH, BblOpaBLUMX 3TOT
Y4eOHbIi NpegMeT.

Mpy M3yYyeHUM JaHHOro MOAyNs peasn3yroTCcs U CUCTEMATU3NPYHOTCA BUADbI
[eATeNIbHOCTWN, HA OCHOBE KOTOPbIX 00ecrneymBaeTcs AOCTUMXKEHME MPeaMETHbIX U
MeTanpeaMeTHbIX — MNJaHUMPYeMblX — pe3ynbTatoB  00y4yeHus,  opmupyeTcs
ecTeCTBeHHOHay4YHas rpaMOTHOCTb: OCBOEHWe Hay4HbIX METOLO0B MCCNefoBaHUS
SBNEHUA MPUPOAbl U TEXHUKW, OBNafeHne YMEeHUAMU OOBACHATL (hU3MYecKue
ABNEHUA, MNPUMEHSs MONYYEHHble 3HaHWA, pewaTb 3ajaysM, B TOM 4uMChe
KaueCTBEHHbIe U 3KCMNEePUMEHTa/TbHbIE.

MpYHUMNMaNbHO AeATeNIbHOCTHBIN XapaKTep AaHHOI 0 pasfena peasmsyeTcs 3a
CY&T TOro, YTO 06YYatoLLMECS BbIMOMHAIT 3aaHNA, B KOTOPbIX UM MpeanaraeTcs:



Ha OCHOBE MOJyYeHHbIX 3HAHWIA pacno3HaBaTb W Hay4YHO OOBACHATb
(r3nUECKIe ABNEHNSI B OKPYXKAtOLLE NPUPOAE 1 NMOBCEAHEBHOMN XN3HU;
CMO/Mb30BaTh Hay4Hble METOAbI UCCMEeA0BaHNA PU3NYECKMX SBNEHNIA, B TOM
umucne Ans NPOBEPKM FMMNOTE3 M NONYyYeHNs TEOPETUYECKMX BbIBO/OB;
00BACHATb Hay4yHble OCHOBblI Hanbonee BaXKHbIX [JOCTUMXKEHWUIA COBPEMEHHbIX
TEXHOMOMUIA, HanpyMep, NPaKTUYECKOro UCMO/b30BaHMS Pa3INUHbIX UCTOYHNKOB
3HEPIUN Ha OCHOBE 3aKOHA NPEBPALLEHNS 1 COXPaHEHWSI BCEX W3BECTHbIX BUAOB
3Heprum.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyeHne Gpunsnkn Ha ypoBHe OCHOBHOIO 006LLero obpasoBaHus Hanpas/eHO

Ha JOCTUXKEHWE IMYHOCTHBIX, MeTanpeAMETHbIX 1 MPeAMETHbIX 06Pa30BaTENbHbIX
pe3y/bTaToB.

B pesynbTaTte n3yyeHns (PU3NKM Ha YPOBHE OCHOBHOIO 06Llero obpasoBaHms

y obyuyarouerocs 6yayT cpopMmpoBaHbl Creayrowme NMMYHOCTHbIE pes3ynbTaThbl B
4acTu:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— NPOSiBNEHMe UHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUKO POCCUIACKON
(hM3MYECKOI HayKM;

— LeHHOCTHOEe OTHOLLIEHUNE K JOCTMXKEHMSAM POCCUMCKMX YYEHBIX--(PU3NKOB;

2) rpamJIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— FOTOBHOCTb K aKTMBHOMY Y4acCTUIO B 06CY)KAEeHMM 06LLECTBEHHO 3HAYMMBbIX 1
3TUYECKMX NPO6IeM, CBA3AHHbLIX C NPaKTUYECKUM NMPUMEHEHNEM LOCTUMXKEHWIA
OU3NKK;

— O0CO3HaHWE BaXHOCTU MOPasIbHO--3TUYECKUX MPUHLUUMNOB B [AeATENbHOCTU
YYEHOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCMNPUATHE 3CTETUYECKMX KA4eCTB (DM3NYECKOW HayKun: eé rapMOHWUYHOIO
NMOCTPOEHUSA, CTPOrOCTU, TOYHOCTU, NTAKOHWYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— 0CO3HaHWe LEHHOCTN (PM3NYECKOM HayKM KakK MOLLHOIO WHCTPYMeHTa
MO3HAHNA MMPa, OCHOBbI Pa3BUTUS TEXHOMOIMIA, BaXKHEWLLE COCTaBMSHOLLEN
KYNbTYpbl;

— pasBuTne HayLIHOIZ Ntob03HaTENBHOCTH, NHTEPECa K I/ICCJ'Ie,D,OBaTeI'IbCKOIZ
LeATeNIbHOCTN;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— O0CO3HaHune UEeHHOCTU 6e3onacHoro o6pa3a XNU3HN B COBPEMEHHOM
TEXHOMOrMYECKOM MUpe, BaXKHOCTM npaBui 6e30MacHOr0 MnoBefeHus Ha
TpaHCMNopTe, Ha A0porax, C 3/IEKTPUYECKUM WU TErMI0BbIM 0060PYyAOBaHUEM B
AOMALLHUX YCNOBUAX;

— C(POPMUPOBAHHOCTb HaBblKa petieKCHm, NPU3HaHNe CBOEro npaea Ha OLNOKY
1 TaKOro Xe npaBa y [pYyroro YesioBeka;

6) TPy10BOr0 BOCIIUTAHUS:



— aKTMBHOE Yy4yacTWe B pPeLUeHUN MNpaKTUYecKux 3adad (B pamMkax CembMy,
obpa3oBaTe/lbHON  OpraHM3auun, ropoaa, Kpas) TEXHOMOrMYECKON U
coLMaibHOW HarpaBfEHHOCTU, TPEOYHOLLIMX B TOM YKCNE N (IU3NYECKUX 3HAHWIA;
— UHTEPEC K NPaKTUYECKOMY U3YUYEeHWNIO NPOGECCUiA, CBA3AHHbIX C (DU3NKONA;

7) 3KOJIOTrH4eCKOTr0 BOCIIMTAHUSA:

— OpVEHTaUMa Ha NPUMEHEeHWe (N3NYECKUX 3HAHWIA AN PelleHus 3aadv B
06M1aCTU OKpy)Katolle cpefbl, MIaHMPOBAHUA MOCTYNKOB W OLEHKM KX
BO3MOXXHbIX NOCNEeACTBUN A1 OKPY>KatoLLen cpefbl;

— 0CO3HaHWe rnobanbHOro Xapakrepa 3KOM0rMYecKnx npobnem v nyTen KX
peLUeHWS;

8) amanTanuum K HM3MEHSIIOIIMMCS YCJOBHUSM COLMAJBbHON W NPUPOTHOM
Cpeabl:

— NOTPe6HOCTb BO B3aMMOMENACTBUM MNPU  BbIMO/HEHUN WUCCNEA0BAHWIA ©
MPOEKTOB (PM3MYECKON HanpaBMeHHOCTN, OTKPbLITOCTb OMbITY U 3HAHUAM
OPYruX;

— MOBbILLIEHNE YPOBHA CBOEA KOMMETEHTHOCTU 4epe3 MpPaKTUYECKYHo
NesTeNIbHOCTb;

— NOTPEOHOCTL B (hOPMMPOBAaHNM HOBbLIX 3HAHWUIA, B TOM Yncie POopMyIMpoBaTh
naewn, NOHATUS, rMNoTe3bl 0 PU3NYECKNX 0OBEKTAX U ABMEHUSIX;

— 0CO3HaHWe AenuMTOB COBCTBEHHBIX 3HaHWIA U KOMMNETEHTHOCTEN B 061acTu
(hM3nKN;

— NJlaHMPOBaHME CBOEro pPas3BUTUS B MNPUOOPETEHUN HOBLIX (U3NYECKMX
3HAHWNA;

— CTPEM/IEHNE aHaNM3MPOBaTb W BbISIBNATbL B3aUMOCBA3M NPUPObI, 06LecTBa U
3KOHOMMWKMW, B TOM YKC/e C UCMO/Mb30BaHMEM (PU3NYECKMNX 3HAHWNA,

— OLEHKa CBOMX [ENCTBUIA C YYETOM B/USHUSA Ha OKPYXaloLLYHO cpeay,
BO3MOXHbIX rN06a/bHbIX NOCNEACTBUIA.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe 0CBOEHMS NPOrpaMmbl Mo GU3NKe Ha YPOBHE OCHOBHOIO 06LLIETO

06pa3oBaHus Yy obyuatoulerocs 6yayT CHOPMMPOBaHbl  MeTampeaMeTHbIE
pe3yJbTaThl, BK/OYatoLLIMe NO3HABATE IbHbIE YHUBEPCA/IbHbIE YUebHbIe AelicTBUS,
KOMMYHWKATUBHblE  YHMBEPCA/bHbIE  YuebHble  AEACTBUS,  PErynsTUBHbIE
YHUBEpCa/bHbIE YUYeOHble AeACTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornyeckue J1elicTBUA:



BbIABNATL W XapaKTepu3oBaTb CYLLECTBEHHble MPU3HAKA OOBLEKTOB
(ABNeHNI);

yCTaHaB/MBaTb CYLLECTBEHHbIN MPU3HAK Knaccupukaumm, OCHOBaHUS ANns
00006LeHNA N CpaBHEHUS,

BbISIBNATb 32aKOHOMEPHOCTM 1 MPOTUBOPEYUMSA B pacCMaTprBaeMbIX (hakTax,
AAaHHbIX N HABMOAEHNAX, OTHOCALLMXCA K (DU3NYECKUM ABMIEHUAM;
BbISABNATb MPUYUHHO--CNEACTBEHHbIE CBA3WM MPU U3YUYeHUU (U3NYECKUX
ABNEHMWI 1 MPOLLECCOB, feNaTh BbIBOAbI C UCMNO/b30BaHNEM AeAYKTUBHBIX U
WHAYKTUBHBIX YMO3aK/HOUYeHWIA, BblABUraTb FMMOTE3bl O B3aMMOCBA3AX
(PM3NYECKUX BESINYMH;

CaMOCTOATE/IbHO BbIOUPaTL CNOCO6 peLleHnst y4ebHOM (PU3NYECKO 3aaa4m
(cpaBHeHMEe HECKONIbKMX BapuvaHTOB peLleHWs, Bbl6op Hauborsee
MOAXOAALLEr0 C YYETOM CaMOCTOATE/IbHO BblAeNeHHbIX KpUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

1CMO/b30BaTh BONPOCHI KaK UCCeA0BaTe/IbCKNM MHCTPYMEHT MO3HaHWS;
MPOBOAUTL MO CaMOCTOSTE/IbHO COCTaB/IEHHOMY M/1aHy OMbIT, HECMIOXHbIA
(M3MYECKUIA  3KCMEPUMEHT, HebOMbLLOe WUCCNefoBaHNe (PU3MYECKOro
ABNEHMS;

OUeHMBaTb Ha MNPUMEHMMOCTb W  [AOCTOBEPHOCTb  WMHOpMaLUMIO,
MO/lYYEHHYO B XOA€ UCCMeA0BaHNA NN 3KCNEPUMEHTA;

CamMOoCTOATE/IbHO (hopMynMpoBaTb 0606LLIEHNS 1 BbIBOAbI MO pe3y/ibTaTtam
NpoBeAEHHOro HabNKOAEHNA, OMbITa, UCCNefoBaHuS;

MPOrHO3MpOBaTb  BO3MOXHOE  Aa/lbHelllee  pasBUTUE  (PU3NYECKUX
MPOLLEeCCOB, a TaKkXe BblABUIaTb NPeAnoIoXeHNs 06 UX Pa3BUTUN B HOBbIX
YCNOBUAX N KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

MPUMEHATb Pa3/INYHblE METOAbI, MHCTPYMEHTbI M 3amnpocbl NPW NMOUCKe U
0T60pe MHMOPMaLUN WM [AaHHLIX C YYETOM MPESIOKEHHOW Y4ebHOM
(hM3nyecKoi 3agaun;

aHa/M3npoBaTb, CUCTEMATU3NPOBATb U MHTEPMPETMPOBATL MH(OPMALNIO
pa3NYHbIX BULOB 1 (hOpM NPeACTaBNeHWS;

CaMOCTOATE/IbHO  BblOMpPaTb  ONTUMa/IbHYO  (POPMY  MpefcTaBeHus
MH(OpMaUMN M WANKOCTPUPOBaTb  PeLlaemble  3afavynm  HeCc/l0XKHbIMU
cXemMamu, gmarpaMmmamm, MHOW rpadinmkor n nx KOMeUHaLMAMMK,

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B X0[e 00CYyX[eHMs y4yebHOro marepuana, pesynbTaToB 1aboOPaTOPHbIX
paboT 1 NPOEKTOB 3aAaBaTb BOMPOCHI MO CYLLECTBY 006CY>KAaeMO TEMbI 1
BbICKa3blBaTb WAEW, HaLeNeHHble Ha peLleHne 3afayunm 1 noagepkaHuve
bnaroXenatesibHOCTU 0OLLEHUS;



COMOCTaBNATb CBOW CY)KAEHWUA C CY)XXAEHMAMM [APYrnX Y4yacTHUKOB
Aanasnora, 06Hapy>mBaTb pas/inyme n CXOACTBO NO3ULMIA;

BbIpaXKaTb CBOK TOUKY 3PEHUSA B YCTHBIX M MUCbMEHHbIX TEKCTax;
Ny6/IMYHO NPeACTaBNATb Pe3y/bTaTbl BbIMNOJHEHHOIO (PU3NYECKOro OnbiTa
(3KcnepuMmeHTa, UccnefoBaHNs, NPOeKTa);

MOHMMATb U UCMO/Ib30BaTh MPENMYLLECTBA KOMaHAHOW Y UHAMBUAYASTbHOW
paboTbl MPU PeLeHN KOHKPETHOW (DM3NYECKO NPOG/IEMBI;

NPUHUMATb LieSI COBMECTHOWN [esATeNbHOCTW, OPraHn30BbIBaTh AeNCTBUSA
Mo €€ [OCTWMXKEHWIO: pacnpefensTs ponn, 06CyxaaTb MpPoLeccbl U
pe3ynbTaTbl COBMECTHOM paboTbl, 0606LaTb MHEHNS HECKO/IbKUX NIHOAEN;
BbIMO/IHATL CBOKO YacTb paboThbl, JOCTMUIras Ka4eCTBEHHOrO pe3y/sbTaTa no
CBOEMY Hanpas/IeHVO N KOOPAUHMPYS CBOW LENCTBUA C APYTVMMM YiieHaMK
KOMaHzpbl;

OLeHMBaTb Ka4yeCTBO CBOEro BKafga B OOLUMIA MPOAYKT MO KpUTepusM,
CamMOCTOATE/IbHO CHOPMYMPOBAHHBLIM YYaCTHUKaMV B3aMOAENCTBUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BbISIBNATb NMPOG/EMbI B XXMU3HEHHbLIX U YYEOHbIX CUTyaUusX, TPeOYHOLLMX
A5 peLleHns (BM3NYeCKNX 3HaHWI;

OPMEHTUPOBATLCA B Pas/IMUHbIX  MNOAXOAAX MNPUHATUA  PeLleHuit
(MHOMBMAYaNbHOE, MPUHATWE pPELUEHMs B TPYNMe, MPUHATAE PeLLeHWiA
rpynnown);

CaMOCTOSATE/IbHO COCTaB/ATL a/ITOPUTM PeLLeHNs (M3NYECKO 3a4a4m Un
MnaHa WCCnefoBaHMsi C YYETOM MMEOLMXCA PECYpPCoB M COBCTBEHHbIX
BO3MOXHOCTEW, apryMeHTMPOBaTb NpefsiaraeMble BapuaHTbl PELLEHWN;
AenaTb BbI60p 1 6paTb OTBETCTBEHHOCTH 3a PeLLEHME.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

[iaBaTb afleKBaTHYHO OLIEHKY CMTyauuu 1 npeanarats niaH eé n3MeHeHus;
OOBACHATb  MPUYUHBI  AOCTUMXKEHUS  (HELOCTMIKEHUS)  pe3y/bTaToB
[eaTeNbHOCTN, AaBaTb OLEHKY MPUOBPETEHHOMY OrbITY;

BHOCUTb KOPPEKTWBbLI B AeATeNIbHOCTb (B TOM YMC/e B XOA BbIMNO/HEHUA
(JM3MYECKOr0  UCCMef0BaHUA WAM  TMPOEKTa) Ha OCHOBE  HOBbIX
06CTOATENLCTB, W3MEHMBLUMXCS CUTYaUWA, YCTaHOB/MIEHHbIX OLUMOOK,
BO3HMKLUMX TPYAHOCTEN;

OLeHMBaTb COOTBETCTBME pe3y/bTaTa Lie/in U YCI0BUSM;

CTaBUTb CeOSA Ha MeCTO pPYroro YenoBeKa B X0Ofe cropa Uam AUCKYCCUN Ha
Hay4HY0 TeMy, MOHMMaTb MOTVBbI, HAMEPEHUS N NOTUKY APYroro;



NpW3HaBaTb CBOE NPaBO Ha OLUMOKY MNPV peLleHnn Ghrn3nyecknx 3agad nm
B YTBEPXKAEHMSIX HA Hay4YHble TeMbI 11 TAKOE XKe NpaBo ApYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K KOHLy 06y4eHNs B 7 Kaacce NPeAMETHbIE Pe3ynbTaTbl Ha 6a30BOM YPOBHE
[0/MKHbI 0TPaXXaTb CHOPMUPOBAHHOCTb Y 00YUatOLLMXCS YMEHWIA:

MCNONb30BaTb  MOHATMSA:  (M3NYECKMEe M XMMWUYECKUE  SABNEHWS,
HabnogeHne, 3KCMEPUMEHT, MOAENb, TUMOTe3a, eAuvHULUbl PU3NYECKMX
Be/IMUMH, aToOM, MOJIEKYNa, arperatHble COCTOSIHUA BellecTBa (TBEPAOE,
XXNOKoe, ra3o06pa3HOe), MexaHuyeckoe [BWKeHMe (paBHOMEPHOe,
HepaBHOMEPHOe, MNPSAMOSIMHENHOE), TPaeKTOpWUs, PaBHOAENCTBYHOLANA
cuna,  Aegopmaums (ynpyras, nnacTuyeckas), HEeBeCOMOCTDb,
coobLLaroLLmecs cocypl;

pasnnyaTb ABMeHNA (ANMAY3ns, TENNOBOE ABMXKEHME YacTUL, BELLECTBa,
pPaBHOMEpPHOE  [BMXKEHWE, HepaBHOMEPHOE  [BWKEHWE,  WHepLms,
B3aMMO/ENCTBME Tes, paBHOBeCME TBEPABLIX Ten C 3aKpenéHHOW OCbio
BpaLLlieHus, nepefaya fasneHns TBEPAbIMU TeNamu, XXUAKOCTAMU 1 rasamu,
aTMoc(hepHOe [aB/ieHMe, MaBaHWe Tes, MpeBpaLleHns MexaHWYecKoi
3HEPrumn) Nno OMNMcaHMI0 NX XapaKTePHbIX CBOMCTB M Ha OCHOBE OMbITOB,
[AEMOHCTPUPYIOLLMX AaHHOE PU3NYECKOe SABNEHWE;

pacrnosHaBaTb MNPOSB/EHWE  WM3YYEHHbIX  (PU3NYECKUX  ABMEHWIA B
OKpY)KalolleM MUpe, B TOM uuUCie (PU3NYECKME SABMIEHUSA B NPUPOJE:
MNPYMEPbI ABVXXEHMSI C pPa3fIMUYHbIMK CKOPOCTSIMA B XKMBOM M HEXMBOU
npupoge, [AENCTBUE CWNbl TPEHWUS B MNPUPOLE U TEXHWUKe, BMSHUE
aTMOC(hepHOro AaBfieHNs Ha XXUBOW OpraHu3Mm, nnasaHue pblo, pblyarn B
Tefle YesnioBeka, Npy 3TOM NepeBOAMTL MPaKTUYECKYHO 3aaa4y B YYebHYIO,
BblAeNIATb CYLLECTBEHHbIE CBOMCTBA (NPU3HAKM) QN3NYECKMX ABNEHNIA;
OMMCbIBaTb N3YYeHHble CBONCTBA TeN U IU3NYECKME SIBNEHMS, UCMOSb3YA
(h13nyeckKme BennymHbl (Macca, 06bEM, MIOTHOCTb BELECTBA, BPEMS, MYyTb,
CKOPOCTb, CPeAHsAs CKOPOCTb, Chia YNpyrocTu, cuna TsSHXKecTu, Bec Tena,
cuna TpeHus, gasneHue (TBEPLOro Tena, XXUAKOCTK, rasa), BbITa/IKMBatoLLas
cuna, mexaHudyeckas pabota, MOWHOCTb, MJIEYO CW/Ibl, MOMEHT CW/bl,
KO3(ULMEHT MNONE3HOr0 [JEeiCTBMS MEXaHM3MOB, KMHETMYecKas MU
MoTeHUMaIbHass 3Heprus), npu OMNWCaHUM NPaBWU/IbBHO TPaKToBaTb
(hM3NYECKUNIA CMbIC/ UCMO/b3YEMbIX BEMMUYNH, X 0603HAYEHNSA N eAUHULbI
(M3NYECKNX BENMYMH, HaxoAuTb (OPMY/bl, CBA3bIBAKOLWIME AaHHYHO
(JM3MYECKYIO BE/UYMHY C APYrMMUA  BeUYMHaMK, CTPOUTb rpadinku
N3YYEHHbIX 3aBUCUMOCTEN (PU3NYECKMX BENNUNH;



XapaKTepun3oBaTb CBOWCTBA Te/, (M3NYECKME SIBNEHUS U MPOLECCH,
MCNoNb3ya npasuia CNOXeHUs cun (BAOMb OAHOM NPSAMONA), 3aKoH [MyKa,
3aKOH [Mackans, 3akoH Apxumefa, NpaBuio paBHoBecus pblvara (6/10Ka),
«30/10TOE MpaBUIO» MEXaHWKWM, 3aKOH COXPaHEHUSI MeXaHUYeCKOoM
3HeprMu, npuv STOM [aBaTb C/IOBECHYH) (DOPMY/IMPOBKY 3aKoHa MU
3anuncblBaTb ero MaTeMaTUUYeCKOe BbIPaXKEHUE,;

0OBACHATb (PU3NYECKME ABNEHMS, MPOLECCHI U CBONCTBA Te/, B TOM YmMC/ie
M B KOHTEKCTe CUTyauuid NpPaKTUKO-OPMEHTUPOBAHHOIO XapaKTepa:
BbISIBNISITb MPUYMHHO--CNIEACTBEHHbIE CBSI3U, CTPOUTb 0OBbSACHEHME U3 1-2
NOTMYECKMX LLIAroB C OMopoi Ha 1-2 M3y4YeHHbIX CBOMCTBA (PU3NYECKNX
ABNEHWI, (IU3NYECKMX 3aKOHA U 3aKOHOMEPHOCTY;

pelaTb pacyéTHble 3afayun B 1-2 [AeCTBUSA, MCMOMb3yS 3aKOHbl K
(hopMynbl, CBA3bIBAKOLLIME (PU3NYECKME BEMMUYUHBLI: HAa OCHOBE aHa/In3a
YCNOBUSA 3afja4m 3anncbiBaTb KPaTKOe ycoBue, NOACTaBNATb (hM3nYeCcKmne
BE/IMYMHbI B (JOPMY/bl M MPOBOAWTL PACUETbI, HAaXOAUTb CMpPaBOYHbIE
AaHHble, HE06X0AMMbIE ANA pelleHnst 3adad, OLUEHNBaTb PeasIMCTUYHOCTb
MoNly4YeHHON (IU3NYECKOIN BE/IMUMHBI;

pacrno3HaBaTb MPOGMEMbI, KOTOPblE MOXHO pPeLWnTb MNpu  MOMOLLN
(hM3MYeCKNX METOLO0B, B ONUCaHUW UCCNEA0BaHNS BblAeNsATb MPOBEPSEMOE
npeanonoxeHue (runotesy), pasnnyatb ¥ UHTEPNPETUPOBATL NOMYYEHHBIIA
pesynbTaT, HaxoAuTb OWWOGKM B XOAe OMbiTa, AenaTb BbIBOAbI MO €ro
pesynbTaTam;

MPOBOAWUTL  OMbITbl MO  HAGMKOAEHUIO  (PU3NYECKUX  SIBNEHUIA WA
(hM3MYECKMX CBOWCTB TeN: (POPMYNMPOBaTh NPOBEPSEMbIE NPEANON0XKEHNS,
cobupaTb YCTaHOBKY M3 NPeA/IOKEHHOr0 060pyA0BaHUS, 3aNUCbIBaTb X0
onbITa 1 (hOpMyNMpPOBaThb BbIBOAbI;

BbIMOMHATL MPAMbIE M3MEPEHUSI PACCTOSAHUSA, BPEMEHM, MacCbl Tena,
06bEMa, CWUIbl M TeMMepaTypbl C WCMO/Mb30BaHMEM aHaNOroBbIX W
LUMKPOBLIX NPMOOPOB, 3anMCbiBaTb MOKa3aHWA MNPUOOPOB C  YYETOM
3a/laHHOM abCONOTHOM NOrPELLHOCTU U3MEPEHNIA,

MPOBOAUTbL UCCNEAOBAHME 3aBUCUMOCTM OHON (PU3NYECKON BENNUMHBI OT
APYroin € MCMofb30BaHMEM MPAMbIX W3MEPEHWUA (3aBUCUMOCTU MYTK
PaBHOMEPHO ABMXKYLLLErOCs TeNa OT BPEMEHW ABUXKEHUS TENa, CU/bl TPEHUA
CKO/IbXXEHMS1 OT Beca Tefla, KayecTBa 06pabOTKM MOBEPXHOCTEN Ten U
HE3aBMCUMOCTM CUMbl TPEHMSI OT MANOLLAAM COMPUKOCHOBEHWS TN, CU/bI
YMPYroctu OT YA/IMHEHUS NPYXWHbI, BbITa/IKUBAIOLLEA CUbl OT 06bEMA
MOrPY>KEHHON YacTu Tena U OT NAOTHOCTU XMAKOCTU, eé He3aBUCUMOCTY
OT MNOTHOCTW TeNa, OT rNy6uHbI, Ha KOTOPYH MOrPY>XeHO Teno, YCNOoBuWiA
MnaBaHUs Tef, YCMOBUIA paBHOBECKSI pblyara 1 6110KOB), y4acTBOBaTb B



MNaHMpoBaHMM  y4eBHOrO0 UCCMefoBaHUs, cobupatb YCTaHOBKY W
BbIMOJIHATL W3MEPEHUs, crneaysa MpefnoXeHHOMY MnaHy, (PMKCMPOBaTb
pe3ynbTaTtbl MOYYEHHON 3aBUCUMOCTU (U3NYECKUX BENNYMH B BUAE
NpeasIoKeHHbIX Tabnuy 1 rpadukos, Aenatb BblBOAbI MO pe3y/ibTaTam
NCCnefoBaHns;

MPOBOANTL KOCBEHHbIE W3MEPEeHUs (U3NYECKUX BennYmH (NJOTHOCTb
BeLLeCTBa XXUAKOCTM 1 TBEPLAOIrO Tesa, CU/ia TPEHMS CKOMbXKEHNS, [aB/IeHMe
BO34yXa, BblTa/IKMBalOLWasa cuna, [AeNCTBYHOWAA Ha MNOrpyXéHHoe B
XWOKOCTb  Teno,  KO3UUMEHT  NOMe3HOro  AeMcTBUA  MPOCTbIX
MeXaHWU3MOB), Cnefys MpPeasIoKeHHON WHCTPYKLUUW: MPU  BbIMOIHEHWN
N3MEpPEHNiA cobupaTb 3KCMEPUMEHTA/IbHYIO YCTAHOBKY W BbIYUCIATH
3HayeHVe NCKOMOW BEMMYMNHBI;

cobnodartb npaBuia TEXHNUKM 6e30MacHOCTM Npu paboTe ¢ 1a60PaTOPHbLIM
0bopyaoBaHMEM;

yKa3blBaTb MPUHUMUMBbI OEACTBUAA NPUOOPOB N TEXHUYECKUX YCTPOWCTB:
BECbl, TEPMOMETpP, AUHAMOMETpP, coobLjarolimecs cocyabl, 6Gapomerp,
pblyar, NOABMXHbIA U HEMOABUXHbIN 610K, HAaKIOHHASA MI0CKOCTb;
XapaKTepn3oBaTb  MPUHUMMbI  AEACTBUA  U3YYEHHbIX MPUOOPOB 1
TEXHUYECKNX YCTPOWCTB C OMOPO Ha MX onucaHuWs (B TOM YMCHe:
MOALUMMHMKNA, YCTPOMCTBO  BOAOMNPOBOAA, T[MAPaBINYECKMIA  npecc,
MaHOMeTp, BbICOTOMEp, MOPLLHEBOW HACOC, apeoMeTp), UCNO/b3ya 3HAHWUA
0 CBOWMCTBAaX (DU3NYECKUX SIBNEHMIA N HEO6XOAMMbIE (DM3NYECKME 3aKOHbI U
3aKOHOMEPHOCTMU;

NPUBOAWUTL  MNPUMePbl  (Haxo4uTb  MHMOPMaUMIO 0  Mpumepax)
MPaKTUYECKOro WCNob30BaHUA (U3NYECKMX 3HAHWI B MOBCEAHEBHOW
XU3HN 4na obecrieyeHnsi 6e30NacHOCTY NMpu obpalLeHnn ¢ npubopamm U
TEXHUYECKMMMW YCTPOMNCTBAMUN, COXPaHEHUSA 340P0BbS 1 COBNOLEHNA HOPM
3KO0/I0rMYeCKOro noBeAeHNs B OKPY>KatoLLEen cpese;

OCYLLECTB/IATL OTOOP WCTOYHMKOB WHMopMauum B VHTepHeTe B
COOTBETCTBMU C 3alaHHbIM MOVCKOBLIM 3arpoCcoM, Ha OCHOBE MMEHLLIMXCA
3HAHWA W NYTEM CPaBHEHUS Pa3/IMYHbIX WUCTOYHUKOB BbIAENATb
NH(OpMaLMIO, KOTopas ABMSETCA MPOTUBOPEUMBOA WM MOXET OblITb
HeJ0CTOBEPHO;

1CMOoMb30BaThb NPW BbINOIHEHUW YYeBHbIX 3afaHniA Hay4HO--NONYNSPHYHO
nnTepaTypy (M3nYecKoro CoagepXxaHus, crpaBoyHble MaTepuasbl, Pecypchbl
cetm WVHTepHeT, BnageTb nNpuMémamy  KOHCMEKTUMPOBAHWUA  TEKCTa,
Npeobpa3oBaHNs MHGOPMAaLMK U3 O[JHOI 3HAKOBOW CUCTEMbI B APYTYIO;
C0o3[aBaTb COOCTBEHHbIe KPaTKME MUCbMEHHbIE M YCTHble COOOLLEHMS Ha
OCHOBe 2—3 UCTOYHMKOB MH(opMauLmMn U3NYECKOro COAep>KaHNs, B TOM



ymcne Ny6AnYHO Aenatb KpaTKue COoOLLEHMS O pe3y/ibTaTtax NpoeKTOB U
Yy4ebHbIX MCCNefoBaHWA, NPY 3TOM rPaMOTHO MCMO/b30BaTb U3YYEHHbIN
MOHATUNHBLIA annapaT Kypca (U3MKKW, CONPOBOXAATb BbICTYMN/IEHME
npeseHTaLme;

MpU BbINOMHEHUN Y4YebHbIX MPOEKTOB W WCCNeAOBaHUI pacnpefenstb
0053aHHOCTU B Tpyrnne B COOTBETCTBMM C MOCTaB/IEHHbIMW 3ajayamu,
CNeanTb 3a BbIMOSIHEHWEM MNaHa [AelcTBWMW, afeKBaTHO OLleHMBATb
COOCTBEHHbIA  BKNag B [AeATENIbHOCTb  FPYMMbl,  BbICTPaMBaTb
KOMMYHWKaTMBHOE B3aMO/JENCTBIE, YUNTbIBAsS MHEHME OKPYXKatOLLIMX.

K KOHLY 06yyeHus B 8 kiaacce NPeAMETHbIE Pe3yNbTaThbl Ha 6a30BOM YPOBHE
[0/MKHbI 0TPaXaTb CHOPMMUPOBAHHOCTb Y 06YUatOLLMXCA YMEHWIA:

1CMONMb30BaTh MOHATMSA: Macca U pa3mepbl MONEKY/, TENSIOBOE ABUKEHME
aTOMOB W MOJEKY/1, arperaTHble COCTOSIHMS BELLLECTBA, KpUCTa//TMYECKUE 1
amopHbIE TeMa, HACbILEHHbIA W HEHACbILWEHHbIA Map, BMAXHOCTb
BO3/yXa, Temrnepatypa, BHYTPEHHSI 3Heprusi, TensoBOM ABWUraTefb,
3NEMEHTApPHbIN 3NEKTPUYECKNI 3apsif, 3NEKTPUYECKOE NOse, NPOBOAHUKM
N AN3NEKTPUKN, NOCTOSHHbIV 3MEKTPUYECKNIA TOK, MarHUTHOE MNONE;
pas3nnyath fBNeHMst (TENJIOBOE pacCLUMpPeHne U cxxaTue, Tensonepeaya,
TENN0BOE paBHOBECWE, CMaYMBaHWe, KanuanspHble SIBMIEHUS, UCMapeHue,
KOHAeHcauus, nnaBfeHne, KpucTannmsaums (OTBepAeBaHWE), KUMEHME,
Tennonepegaya (TennonpoBOAHOCTS, KOHBEKLMS, N3y4YeHune),
aNneKTpm3aUnsa Ten, B3aMMO/eNCTBMe 3apsaoB, AEACTBUS 3NEKTPUYECKOrO
TOKa, KOPOTKOE 3aMblKaHue, B3aMMOAENCTBME MarHUTOB, [AENCTBUE
MarHWTHOrO Mo/si Ha NPOBOAHMK C TOKOM, 3/1EKTPOMAarHUTHas UHAYKLWS)
MO OMNUCAHWIO WX XapaKTEPHbIX CBOWCTB W Ha OCHOBE OrbITOB,
AEMOHCTPUPYIOLLIMX JaHHOE PU3NYECKOE SBNEHUE;

pacrno3HaBaTb MPOSIBIEHWE  M3YYEHHbIX  (M3NYECKMX  SBMEHUIA B
OKpYXKatoLemM Mupe, B TOM uucne (U3MYEcKue SIBMEHUS B MPUPOJE:
MOBEPXHOCTHOE HATsHXKEHWe W KanuanspHble $SIBNEHWS B NPUpoae,
KpucTannbl B npupode, u3nydeHne ConHUa, 3amep3aHue BOJOEMOB,
MOPCKMe 6pur3bl, 06pa3oBaHme POChl, TyMaHa, MHEes, CHera, 3NeKTPUYECKME
SIBNEHMS1 B aTMOC(epe, 3NEKTPMYECTBO XMBbLIX OPraHWM3MOB, MarHUTHOE
none 3emnu, Apeich NOCOB, PO/b MarHUTHOIO NONS AJ1S XXU3HW Ha 3emre,
MONSIPHOE CUSIHWME, MpW 3TOM MNepPeBOAWTb MPaKTUYECKYHD 3adady B
yuyebHYyH0, BbIAENATb CYLIECTBEHHbIE CBOMCTBA (MPU3HAKM) (U3NYECKNX
SABNEHUN;

OMMCbIBaTb N3YYeHHble CBOMCTBA TeN U IU3NYECKME SIBNEHMS, UCMONb3YA
(hm3nyeckmne BeNNYMHbI (TeMnepaTtypa, BHYTPEHHSAS SHEPTUS, KONNYECTBO
TennoTbl, YyAenbHas TennoEMKOCTb BeLIeCTBa, YAenbHas TennoTta



NnaBneHns, yaenbHas TennoTa Mapoobpa3oBaHWs, YyaenbHas TennoTa
CropaHvsi TOMAMBa, KO3((UUMEHT MONE3HOr0 AENCTBUA  TernoBOiA
MaLLWHbI, OTHOCUTENbHAS BNAXXHOCTb BO3AyXa, 3NEKTPUUeCcKuii 3apsi, cuna
TOKa, 9MEKTPUYECKoe HampskeHue, COMPOTMBNEHME  MPOBOAHMKA,
yAenbHOe CONPOTMBNEHME BELLLECTBa, paboTa M MOLLHOCTb 3/1EKTPUYECKOTO
TOKa), MpW OMNUCaHWX MPaBUIbHO TPaKTOBaTb (DMU3NYECKMIA CMbIC
MCMNO/Mb3YeMbIX BEMIMYMH, 0603HAUYEHNSI U eANHNLBI (IN3UUYECKMX BENIMUMH,
HaxoAMTb (HOPMY/bl, CBS3bIBaOLLIME [JaHHYIO (DU3NYECKYHD BENUYMHY C
OPYTUMU  BEMYMHAMU, CTPOUTb TpatiKn  M3YUYeHHbIX 3aBUCHMMOCTEN
(M3NYECKNX BENMNYNH;

XapaKTepn3oBaTb CBOWCTBA Tefl, (PU3MYECKMe SBMEHWS U MNPOLECChI,
CMO/Mb3Yysi OCHOBHbIE MOMOXEHMSI MONEKYNAPHO--KUHETUYECKON Teopuu
CTPOEHMS BeLLECTBa, MPUHLUMN Cyrnepno3nuun noneit (Ha KaveCcTBEHHOM
YPOBHe), 3aKOH COXpaHeHMs 3apsaaa, 3akoH OMa 15 yyacTKa LIenu, 3aKOH
[koynsi—JleHua, 3aKOH COXPaHeHWst 3HEPT K, MPX 3TOM JaBaTb C/IOBECHYHO
(hopMynIMPOBKY 3aKOHa U1 3amnuCbIBaTh €ro MaTeMaTUYECKOE BbIPaXKEHWE;
00BACHATL (PU3MYECKMe MPOLIECChbl M CBOICTBA Te/l, B TOM 4YuC/ie U B
KOHTEKCTE CUTyaLMiA NPaKTUKO-OPUEHTNPOBAHHOIO XapaKTepa: BbISBNSTb
NPUYNHHO-CNEACTBEHHbIE CBA3W, CTPOUTb 0OBACHEHNE U3 1—2 NOTNYECKNX
LLIaroB C OMnopoli Ha 1-2 M3yuyeHHbIX CBOWCTBA (WM3MYECKMX SIBNEHWNA,
(h31YECKINX 3aKOHOB W/ 3aKOHOMEPHOCTEI;

pewaTb pacyéTHble 3afaunm B 2-3 [eliCTBUS, MCMOMb3ysl 3aKOHbl U
(hopmynbl, CBA3bIBaOLLME (U3NYECKME BEMNYMHBI: Ha OCHOBE aHanu3a
YCNOBUSA 3afja4i 3anucbiBaTh KpaTKoe YCMOBWE, BbISBNSTb HEAOCTAaTOK
[aHHbIX ON8  PelleHus 3afauu, BbIOMPaTb 3aKOHbl W (HOPMY/ibI,
HEeoOXoAMMble AN eé peLleHusi, MPOBOAWTb PacuéTbl U CPaBHMBATb
Moy4YeHHOe 3HaUYeHNe DM3NYECKO BENMYMHDI C U3BECTHBLIMU aHHbIMU;
pacrnosHaBaTb MPOGMEMbI, KOTOPble MOXHO PEeWUTb NpY  MOMOLLY
(hm3nYecknx MeTOMOB, MCMOMb3ys OMMCaHUe WCCNeAOBaHUs, BblAENsTb
NpoBepsieMoe  NPeAnosioXeHe, OLeHMBAaTb MPaBUILHOCTb  MOPsAKa
NPOBeAeHNs UCCNeA0BaHUS, 1eNaTb BbIBOAbI;

NPOBOAWUTL OMbIThl MO  HAGMOAEHWIO  (U3NYECKUX  SBNEHWIA UK
(hr3nUecknx CBOIMCTB Ten (KanunnsipHble SBNEHNUs, 3aBUCUMOCTb [JaBNEHNS
BO3/lyXa OT ero o6bEéMa, TemnepaTypbl, CKOPOCTM MPOLEcca OCTbIBaHUS U
HarpeBaHMsi NPU M3MydeHUW OT LBeTa W3Nydarolleli (NOornoLatoLLei)
MOBEPXHOCTM, CKOPOCTb MCMApeHnsi BOAbl OT TeMrepaTypbl XUAKOCTU U
nnowiaan €€ MoBepxXHOCTW, 3NeKTpu3aumst Ten U B3aMMOAECTBUME
3NEKTPUYECKMX  3apsA0B, B3aVMOAENCTBME MOCTOSIHHbIX  MarHWTOB,
BU3YaNn3aLMs MarHUTHbIX MOMEA MOCTOSHHbIX MarHUTOB, [eicTBUS



MarHMTHOro Moss Ha NPOBOAHMK C TOKOM, CBOMWCTBA 3/1EKTPOMArHnUTa,
CBOWCTBA 3/IEKTPOABMIaTeNnss MOCTOSHHOINO TOKa):  (popMynMpoBaTb
MpoBepsiemMble NPeAMOIoKEHUS, COOMPaTb YCTaHOBKY U3 MPeL10XKEeHHOro
060py0BaHMA, ONUCbIBATL XO4 OMbiTa U (POPMYNNPOBATL BbIBOAbI;
BbINO/HATL NPAMbIE U3MEPEHUS TEMMEPATYPbl, OTHOCUTENbHOW BIAXKHOCTU
BO3[yXa, CW/bl TOKa, HanpsHXKeHWs C WCMOo/b30BaHMEM aHasI0roBbIX
NpnobopoB N JaTUYMKOB (DM3NYECKUX BEIMYMH, CpaBHMBATb Pe3y/bTarbl
N3MEPEHNIA C YH4ETOM 3alaHHOM abCOMOTHOM NOrPELUHOCTY;

MPOBOAUTL MCC/ef0BaHMe 3aBUCUMOCTM O4HON (PU3NYECKOW BENIMUNHbLI OT
APYrol €  UCMOSb30BaHMEM  MPAMbIX — U3MepeHWU  (3aBMCUMOCTb
COMPOTUB/IEHNS MPOBOAHMKA OT €ro AJ/IMHbl, MI0WaAnM MonepeyHoro
CeYeHNs 1 yaeNnbHOro CONpPoTMB/IEHMS BELLECTBA NMPOBOAHMKA, CUIbl TOKA,
MAOYLLIero 4epe3 MPOBOAHMK, OT HanpsKeHWs Ha  NPOBOAHMKE,
nccnefoBaHWe  MNOCMeAOBATENbHOMO W MapalfielbHOro  COeMHEHW
MPOBOAHMKOB): MMaHMPOBaTb MWCC/eAoBaHMe, CobupaTb YCTAHOBKY W
BbIMO/IHATL W3MEPEHUs, cneays NpeanoXeHHOMY MnaHy, (PMKCMpPOBaTb
pe3ynbTaTbl MOMYy4YEeHHOW 3aBMCUMOCTY B BUAE TabnuL, 1 rpaMkoB, AenaTb
BbIBO/bI MO pe3y/bTaTtam UcciefoBaHus;

MPOBOAUTb KOCBEHHble W3MepeHUs (U3NYEeCKUX BennduH  (yaenbHas
TeNnM0EMKOCTb  BeLLecTBa, COMPOTMB/IEHWE TMPOBOAHMKA, paboTa U
MOLLIHOCTb 3/1eKTPMYECKOro TOKa): MMaHMpoBaTb W3MepPeHusi, cobupatb
3KCMEPUMEHTa/IbHYIO YCTaHOBKY, Cneays MpensioKeHHON UHCTPYKUUK, 1
BbIUYMCNATbL 3HaYEHME BE/TMYMNHBI;

cobnodartb npaBuia TEXHNKM 6e30MacHOCTM Npu paboTe € 1a60pPaTOPHbLIM
0b6opy0BaHMEM;

XapaKTepu3oBaTb MPUHUMMbLI  AEACTBMS  U3YYEHHbIX MpubopoB K
TEXHUYECKMX YCTPOIMCTB C ONOPOi Ha UX onucaHns (B TOM YKCe: CUcTeMa
OTOI/IEHNS JOMOB, TMrpomeTp, naposas TypbuHa, aMmnepmeTp, BOSILTMETP,
CYETUMK 3NEKTPUYECKON 3HEPrUK, 3MEKTPOOCBETUTENbHbIE NPUBOPSI,
HarpeBaTe/lbHble  3/1IEKTPONPUGOpbl  (MPUMepbl),  3NEKTPUYECKME
NpefoXpaHUTENN, 3/IEKTPOMArHUT, 3MeKTPoABUraTeslb MOCTOAHHOIO TOKA),
MCNONb3yA 3HAHUA O CBOMCTBaX (PU3NYECKUX ABNEHMIA N HEOBXOAMMbIe
(h13nYecKme 3aKOHOMEPHOCTH;

pacno3HaBaTb MPOCTblE TEXHWYECKMe YCTPOMCTBA W  M3MEPUTESIbHbIE
MPUBOopPbI MO CXEMaM U CXEMATUYHBIM PUCYHKaM ()KUAKOCTHbIA TEPMOMETP,
TEpPMOC, MCUXPOMETP, TUTPOMETP, [ABUrate/lb BHYTPEHHEro CropaHus,
3NEKTPOCKOM, PeocTaT), COCTaBMsiTb CXEeMbl 3MIEKTPUYECKUX Lenel C
rnocniefoBaTe/lbHbIM M napasie/ibHbIM COeIMHEHNEM 3/1EMEHTOB, pas/inyas
YCNOBHble 0603HAYEHMNS 3/IEMEHTOB 3/1EKTPUYECKNX LIENeN;



NpvBOAUTL  MpUMepbl  (HaxoAuWTb  MHMOpPMaUMlO 0  MpuUMepax)
MPaKTUYECKOro MCMOMb30BaHNA (OU3NYECKUX 3HaHWIA B MOBCEAHEBHOWA
XU3HN 4na obecneyeHnss 6e30nacHOCTY Mpu obpalLeHnn ¢ npubopamn U
TEXHWYECKUMM YCTPOWCTBaMM, COXPaHEHMS 340P0BbSA 1 COBNOAEHMS HOPM
3K0/I0rM4YecKoro NoBefeHns B OKPYXXatoLLel cpege;

OCYLLECTBNATb  MOUCK  MH(oOpMaumyM  (M3NMYECKOro  COAepXKaHus B
VHTepHeTe, Ha OCHOBE WMEIOLWIMXCA 3HaHMN W MNyTEM CpPaBHEHUS
A0MNOMHUTENbHBLIX UCTOYHUKOB BbIAENSTb NHOPMALMIO, KOTOpas SBNSETCS
MPOTMBOPEYUMBOIN NN MOXKET BbITb HEJOCTOBEPHOW;

MCNOMb30BaTb NPWU BbINOSHEHWUMN YUYEOHbIX 3afaHNIA Hay4YHO--MOMYSAPHYHO
NUTEpaTypy (HM3NYECKOro COAePXKaHNs, CpPaBOYHbIE MaTepuasibl, pecypchbl
ceTn WHTepHeT, BnadeTb NpUEMaMM  KOHCMEKTMPOBAHUSA  TEKCTa,
npeobpa3oBaHns NHOpPMaLMK 13 OHOIN 3HAKOBOW CUCTEMbI B APYTYHO;
co3gaBaTb COOGCTBEHHbIE MUCbMEHHbIE W KpaTKWe YCTHble COOOLLEHNS,
0606Was MHGOPMALUMIO U3  HECKOMIbKMX WCTOYHMKOB  (IM3NYECKOr0
COZEPXKaHWs, B TOM Ymce Ny6IMYHO NPeacTaBnsaTb pe3ybTaTbl MPOEKTHOM
VNN UCCNeoBaTeNlbCKOM AeaTeIbHOCTK, NMPU 3TOM rPpaMOTHO 1CMNO/b30BaTh
M3YUYEHHbIA MOHATUMHBIA annapaT Kypca (U3WNKW, COMPOBOXAATb
BbICTYM/IEHNE Npe3eHTaLMel;

MNPV BbIMNO/IHEHMN YYEOHbIX MPOEKTOB W MUCCNefOBaHUA (HU3NYECKMX
MPOLIECCOB pacnpefensatb 0083aHHOCTU B rpynne B COOTBETCTBUWU C
MOCTaB/EHHbIMM 3afa4ami, CNeanTb 3a BbINO/IHEHWEM NaHa AeNnCcTBUiA U
KOPPEKTMpoBaTb €ro, afeKBaTHO OLEeHMBaTb COOCTBEHHbI BKMafg B
AeATeNbHOCTb FPYMMbI, BbICTPanNBaTb KOMMYHMKATUBHOE B3aMIMOAENCTBME,
MPOsBAAA rOTOBHOCTb pa3peLlaTb KOHPANKTBI.

K KOHLy 06y4eHUst B 9 kaacce NPEAMETHbIE Pe3y/bTaTbl HA 6a30BOM YPOBHE
[0/MKHbI OTPXKATh CHOPMUPOBAHHOCTb Y 06YHaIOLLMXCSA YMEHWIA:

NCMONb30BaTh MOHATUA: CUCTEMA OTCUYETA, MaTepuasibHas TOUKa,
TPAEKTOPMS, OTHOCUTE/ILHOCTb MEXaHWYECKOro [ABWXeHUs, Aedopmauus
(ynpyrasi, nnactuyeckas), TpeHWe, LeHTPOCTPEMUTENbHOE YCKOPEHMe,
HEBECOMOCTb 1 Meperpysku, LEHTP TSHKeCTM, abCcoMoTHO TBEPAOe Teno,
LIEHTP TSXXECTW TBEPAOro Tena, PaBHOBECKE, MeXaHUYeckne KonebaHms u
BOJIHbI, 3BYK, UH(Pa3BYK W YNbTPa3BYK, 3MEKTPOMArHUTHbIE BO/HbI, LLKaa
3NEKTPOMArHUTHbIX BOJH, CBET, O/M30PYKOCTb W Aa/lbHO30PKOCTb,
CMEKTPbI UCMYCKaHMA U NOT/OLWEeHUs, anbga-, 6eTa- 1 raMma-usnyyeHus,
130TOMbl, AEPHAsA IHEPreTMKa;

pa3nnyath SBNeHUs (pPaBHOMEPHOe W HepaBHOMEPHOE MPSIMOMHENHOE
OBVDKEHME, PaABHOYCKOPEHHOE MPAMO/MHENHOE [BWXKEHWe, CBOOOAHOe
najileHne Ten, PaBHOMEPHOE ABVXKEHME MO OKPY>KHOCTU, B3aMMO/ENCTBIE



Te/l, peakTMBHOe [BWKeHue, KonebaTenbHOe ABVDKEHUWe (3aTyxaroLlime U
BbIHY)XIEHHble KO/iebaHus), pe30oHaHC, BO/IHOBOE ABWKEHUE, OTPaKEHMe
3BYyKa, MPSMOSIMHEHOEe pacrnpoCcTpaHeHWe, OTpaXKeHWe W NpenoM/ieHve
CBeTa, MOJIHOe BHYTPEHHee OTPaXKeHWe CBETa, pas/ioXKeHve 6enoro ceeta B
CMEKTP W  C/IOXKEeHWe ChneKTpasibHbIX  LBETOB, [AMCMEPCUs  CBeTa,
eCTeCTBEHHas PagM0oaKTMBHOCTb, BO3HWKHOBEHWE /IMHEAYATOro CrekTpa
N3/1y4eHUs) Mo ONMUCaHNIO0 NX XapaKTePHbIX CBOMNCTB 1 HA OCHOBE OMbITOB,
[AEMOHCTPUPYIOLLMX AaHHOE PU3NYECKOe ABNEHVE;

pacrnosHaBaTb MPOSIBIEHWE  M3YYEHHbIX  (DM3NYECKMX  SABNIEHUIA B
OKpyXxatowem mupe (B TOM uucrie (U3nNYecKne SBNEeHUS B MNPUPOLE:
MPUIMBLI U OT/IMBBI, ABMXKeHWE nnaHeT COTHEYHOWN CUCTEMbI, PeaKTMBHOE
ABWKEHME >KMBbIX OPraHM3MoB, BOCMPUATME 3BYKOB >KMBOTHBIMW,
3eM/IETPSACEHME, CEMCMWYECKME BOJHbI, LlyHaMK, 3X0, LUBeTa Tef,
ONTUYECKMe SBMEHUA B MpUpoge, GMONOrnMYeckoe [eincTsme BUAMMONO,
YyNbTPaMONETOBOrO U  PEHTIEHOBCKOrO  W3/1yYeHUIA, €eCTECTBEHHbIN
PafMoaKTUBHBLIA (POH, KOCMMYECKME Ny4uu, pagmoakTUBHOE W3/yYeHune
MPUPOAHbLIX MWHepasnoB, [elACTBME pPaAMOaKTUBHBLIX U3/TYYEHUA Ha
OpraHM3M 4esioBeka), MpU 3TOM MepPeBOAUTL NPaKTUYECKYHO 3afjadvy B
YyUYeOHY0, BbIAENSATb CYLLECTBEHHble CBOMCTBA (MPU3HAKM) (DU3NYECKUX
ABNEHUN;

OMMCbIBaTb N3YYeHHble CBOMNCTBA Te/ U IU3NYECKME SIBMIEHUS, UCMOSb3YA
(hM3nyeckme BeMYMHBLI (CPeaHAs M MrHOBEHHas CKOPOCTb Tefa npw
HepaBHOMEPHOM [BMXKEHUW, YCKOPEHWe, MepemMelleHre, MnyTb, YrnoBas
CKOPOCTb, CWna TPEHMs,, Cuia YNpPyroctu, cuia TSHKECTW, YCKOpeHue
CBOOOAHOrO nafeHnsi, Bec Tena, WMNYNbC Tena, WMNYAbC CWNbl,
MexaHu4yeckas pabota M MOLWIHOCTb, MOTeHUManbHas 3Heprua Tena,
MOLHATOr0 Haf MOBEPXHOCTHLIO 3eM/N, MOTEHUMabHAsA SHEPrus CXaToMn
MPY>XMHbI, KAHETUYECKAs IHEPTUA, NOSIHaA MeXaHNYecKas SHeprius, Nepuog
M YacToTa KonfebaHwil, A/ivHa BOJHbI, TPOMKOCTb 3BYKa M BbICOTa TOHQ,
CKOpPOCTb CBeTa, MOKasaTe/lb MpPeioM/IeHNs cpefbl), MpU  onmcaHuu
MpaBUIbHO TPaKTOBaTb (U3NYECKMIA CMbICNT WCMOMb3YEMbIX BE/IUYMH,
0003HaYeHs U eauHULBI (U3NYECKUX BEMNYMH, HaXoAUTb (OPMYIb,
CBA3bIBAIOLLME AaHHYHO (DM3NYECKYIO BE/IMYMHY C APYrMMU BeNIMUMHAMU,
CTPOUTb rpafuKN N3yYeHHbIX 3aBUCUMOCTEN (IU3NUECKUX BESIUYNH;
XapaKTepu3oBaTb CBOWCTBA Tes, (M3MYECKMEe SABMIEHUA W MNPOLECCHI,
MCMO/Mb3ys 3aKOH COXPaHEHWs 3Hepruu, 3akKOH BCEMWPHOrO TATOTEHMS,
MPUHLUMN  Cyneprosvuumy cui, MNPUHUMMN OTHOCUTENIbHOCTU [anunes,
3aKOHbl HbIOTOHa, 3aKOH COXPaHEHUS UMMY/bCA, 3aKOHbl OTPAXKEHUS U
MpeNioMNIeHNs CBeTa, 3aKOHbI COXPaHeHWs 3apsA0BOro U MaccoBOro Yncen



Mpu AAepHbIX peakumax, Npyu 3TOM [aBaTb CIOBECHYH) (hOPMYIMPOBKY
3aKOHa 1 3anuncbiBaTh ero MaTemMaTnyecKoe BblpaXKeHWE;

0OBACHATL (hU3MYECKMe NPOLECCbl U CBOWCTBA Tesl, B TOM 4uC/le U B
KOHTEKCTe CUTyauuiA NPakTUKO-OpPUEHTUPOBAHHOMO XapaKTepa: BbIABNATb
MPUYNHHO--CNEACTBEHHbIE CBA3W, CTPOUTH 0OBACHEHME 13 2—3 IOTUYECKIUX
LIaroB C Oropo Ha 2-3 M3YyYeHHbIX CBOWCTBA (DM3NYECKUX SBNEHUMN,
(M3MYECKNX 3aKOHOB UM 3aKOHOMEPHOCTEMN;

peLlaThb pacyéTHbIe 3afa4n (onuparoLmecs Ha CUCTeMy U3 2—3 ypaBHEHWIA),
MCMO/b3YA 3aKOHbI Y (DOPMY/bl, CBA3bIBAOLLME PU3NYECKME BEIMUNHDI: HA
OCHOBe aHa/I13a YC/I0BUSA 3a8a4M 3anunCbiBaTb KPaTKOe YC0BWE, BbIABIATD
HefoCTaloLLMe UM N30bITOUHbIE AaHHbIe, BbIOMPATL 3aKOHbI U (hOpMY/bl,
HeoOXoauMble A/19  PelleHns, MPOBOAWUTb  pacyéTbl M OLEHMBATb
PEa/IMCTUYHOCTb MOJSTYYEHHOr0 3HAYEHNSA (DU3NYECKOI BENINUNHDI;
pacnosHaeatb MpPoO6/eMbl, KOTOPble MOXHO pPeWwuTs Mpu  MOMOLM
(bM3MYECKMX MEeTOLOB, WUCMOMb3yA OnucaHWe WCCNefoBaHWs, BblAeNsATh
MpoBepsiemMoe NPeAnooXeHWe, OLEHMBaTb MNPaBWIbHOCTL  MOPAAKa
NMpoBeAeHNs  MCCMefoBaHUs, AenaTb  BbIBOAbl,  MHTEPNpPeTUpoBaTb
pe3ynbTaTbl Hab4EHWIA 1 OMbITOB;

MPOBOAUTL  OMbITbl MO HAGMOAEHUIO  (PU3NYECKUX  ABMIEHUA WK
(bM3MYEeCKNX CBOWCTB Tesn (M3yyeHre BTOPOro 3akoHa HbiOTOHa, 3aKoHa
COXpaHeHus 3Hepruu, 3aBUCUMOCTb MNepuofa KosiebaHuint MPYXXUHHOIOo
MasTHMKA OT Maccbl rpy3a M >KECTKOCTU MPYXXUHbl U HE3aBUCMMOCTb OT
amnAnTyabl Masbix KonebaHuiA, NPAMOINHENHOE pacnpoCcTpaHeHne CBeTa,
pasnoXxxeHne 6enoro ceeta B CMEKTP, U3YyYeHNe CBOMCTB M300paXkeHWs B
MNOCKOM 3epKasie M CBOMWCTB M300pakeHUsi npegmeta B cobuparoLeit
NNH3e, Hab/MOAeHNE CMJIOWHbIX U IMHEAYaTbIX CMEKTPOB M3NYyYeHUs):
CaMOCTOATE/IbHO cobupaTb  YCTaHOBKY U3  M3ObITOYHOro Habopa
060pya0BaHMSA, ONUCLIBATL XO4 OMNbITa U ero pesysnbTarbl, POPMY/IMPOBaTh
BbIBObI;

MPOBOAUTL MPWY HEOOXOAMMOCTU CEPUIO MPSAMbIX U3MEPEHWNIA, onpeaenss
cpeAHee 3HayeHVe W3MepseMo BennuMHbl  ((POKYCHOE paccTosiHUe
cobupatollerr NnMH3bI), 060CHOBLIBaTbL BbIGOP crnocoba KU3MepeHUus
(n3mepuTeNbLHOIO NPUbopa);

MNPOBOAWUTbL UCCMEAOBaHME 3aBUCUMOCTEN  (DU3MYECKUX BEIUYMH  C
1CMOb30BaHNEM NPAMbIX U3MEePEHNIA (3aBUCUMOCTb NMYTU OT BPEMeHU Npu
PaBHOYCKOPEHHOM  ABWXKEeHWM 6e3 Haya/lbHOM CKOpoCTW, nepuoga
KonebaHWin MaTeMaTM4YeCKOro MasiTHUKa OT [/IMHbl HWUTW, 3aBUCMMOCTU
yrna OTpaXeHus CBeTa OT Yyrna najeHus u yrnia npenomieHns ot yrna
nageHns): nnaHMpoBaTb WCCNefoBaHWe, CaMOCTOATE/IbHO Co6upaTtb



YCTaHOBKY, (DMKCMpOBaTb  pe3y/bTaTbl  MOSYyYEHHOW  3aBUCUMOCTU
(hM3NYECKUX BENMUMH B BUAe Tabnuu W rpagmkos, Aenatb BbiBOAbI MO
pesynbTaTam nUccrefoBaHus;

MPOBOAUTL KOCBEHHble MW3MEpPEeHUs (U3NYECKMX BeNNUYUH  (CpeaHsas
CKOPOCTb 1 YCKOPEHWe Tea Npu paBHOYCKOPEHHOM [BMXXEHUN, YCKOPEHMWe
CBOOOAHOIO MafeHnsi, >XECTKOCTb MPYXXWMHbI, KO3IPMPULUMEHT TpPeHus
CKOJIbXXEHMS,, MexaHuyeckas paboTta M MOLLHOCTb, 4acTtoTa W Mepuog
KonebaHWin MaTeMaTUyecKoro M MpPY>XMHHOrO MasTHWMKOB, OMTUYecKas
cuna cobuparoweid  NIMH3bI,  PaAMOaKTUBHBIA  ()OH):  NaHMPOBaTb
N3MepeHnsi, cobupatb I3KCMEPUMEHTA/IbHYIO YCTaHOBKY W BbIMOHATH
N3MepeHns, cnefys MPefnoXeHHOW WHCTPYKUWUW, BbIYUCNATL 3HAYEHUe
BE/IMUMHbI 1 aHa/IM3MPOBATL MOJyYeHHble pe3y/bTaTbl C YH4ETOM 334aHHOWA
MOrpeLLIHOCTN N3MEPEHNIA;

cobnodartb npasBuia TEXHNUKM 6e30MacHOCTM Npu paboTe ¢ 1a60pPaTOPHbLIM
0bopy10BaHMEM;

pasnnyaTb OCHOBHbIE MPU3HAKN W3YYEHHbIX (U3NYECKUX MOJeNeN:
maTepuanibHas Touka, abCOoMOTHO TBEPAOE TeNo, TOYEUHbIn WCTOUYHWK
CBeTa, Nly4, TOHKasA IMH3a, N1aHeTapHas MoJeslb aToMa, HYK/TIOHHas MOAeb
aTOMHOrO A4pa;

XapaKTepn3oBaTb  MPUHUMMbLI  AENCTBUS  WU3YYEHHbIX MPUOOPOB 1
TEXHWUYECKMX YCTPOMCTB C OMOPOM Ha KX onucaHus (B TOM Yuclle:
CNUAOMETP, [LATYMKU TMOMOXKEHNSA, PaCCTOSHUA W YCKOPEHUS, pakeTa,
9X0/MI0T, OYKW, Mepuckon, oToannapaTr, ONTUYeCKNe CBETOBOAbI,
CMEKTPOCKON, [O3NMeTP, Kamepa BusibCoHa), WUCMOMb3ys 3HaHUA O
CBOMCTBaX (M3NYECKMX ABMEHWA U HeobXxoAuMMble  (PU3NYECKME
3aKOHOMEPHOCTY;

MCNONb30BaTb CXEMbl M CXEMATUYHbIE PUCYHKWN U3YYEHHBLIX TEXHUYECKUX
YCTPOWNCTB, U3MEPUTENbHbIX NPUOOPOB N TEXHOOMMYECKNX NPOLIECCOB NpW
peLleHnMn  y4yebHO--MPaKTUYeCKUX 3aday, OMTMYECKMe CXeMbl [Ans
MOCTPOEHNS N306PaXKEHMNIA B NIOCKOM 3epKasie U COBUPatOLLLEN NTINH3E;
npvBOAMTL  Mpumepbl  (HaxoAuMTb  WMHAOPMaUMO 0  MpuUMepax)
MPaKTUYECKOro MCMob30BaHNA (DU3NYECKUX 3HaHWIA B MOBCELHEBHOW
XXU3HM ANa obecriedeHns 6e30MacHOCTM NMpu obpalleHun ¢ npubopammn un
TEXHUYECKMMM YCTPOMCTBAMUN, COXPAHEHNS 340P0BbSA U COBNIOAEHNS HOPM
3KO0/IOrMYECKOro MoBefleHNs B OKPYXKatoLLEein cpee;

OCYLLECTB/IATL  MOUCK WH(opMaumMm  (U3NYECKOro COAEpPXKaHUs B
VHTepHeTe, camMoCTOATENbHO (hOPMYUPYS MOUCKOBbLIM 3amnpoc, HaXo4uTb
NyTW onpeaeneHns LOCTOBEPHOCTM MOMYYEHHON MH(OPMaLUM Ha OCHOBE
NMEHOLLIMXCA 3HAHWI 1 AONONHNTENbHBIX NCTOYHWKOB;



CMNONb30BaTb NPU BbINOMHEHUN YUYe6HbIX 3afaHNii HayYHO--NONYNSPHYH
nnMTepaTypy (PrU3NMYECcKoro coaepXkaHus, CnpaBoYHble MaTepuabl, PECYPChbl
ceTM WHTepHEeT, BnafeTb MPUMEMAMU  KOHCMEKTUPOBAHUS  TEKCTa,
npeobpasoBaHNs MHOPMALII 3 OAHOI 3HAKOBOI CUCTEMbI B APYTYHO;
c03/jaBaTb COOGCTBEHHbIE MUCbMEHHbIE U YCTHblE COOOBLLEHMS HA OCHOBE
MH(OpMaUUM U3 HECKONMbKMX WUCTOYHWMKOB (HU3NYECKOr0 COAEpKaHus,
Ny6NNYHO NPeACTaBNATb Pe3yNbTaTbl MPOEKTHOW MM UCCNEA0BaTebCKON
0eSTeNbHOCTW, NPU  3TOM  TPamMOTHO  WCMO/b30BaThb  U3YYEHHbIN
MOHATUIAHBIA annapaT M3y4aemoro pasgena (M3MKU ¥ CONPOBOXAATb
BbICTYM/NIEHWe Mpe3eHTauueld € YY4ETOM OCOBGEHHOCTE ayauTopuu
CBEPCTHMKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpousbnbie | IIpakTHyeckue
n/n NpPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThbI
pecypcsl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOLIEro MHUpa
bubnunoteka LLOK
1.1 N3MKa - HayKa o npu 2
brska - Hayka o MpvpoAe https://m.edso00.ru/7f416194
bubnunoteka LLOK
1.2 dun3nyeckmne BeNINYMHLI 2 1
https://m.edso00.ru/7f416194
. bnbnmoteka LLOK
1.3 EcTecTBeHHOHay4HbIN MeTO/, NO3HaHUA 2 1
y A https://m.eds00.ru/7f416194
WToro no pasgeny 6
Pa3nes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BeleCTBA
bubnunoteka LIOK
2.1 CTpoeHue BeLlecTBa 1
P . https://m.edso0.ru/7f416194
59 [BWXeHWe 1 B3aMMO/eNCTBME YacTuL 5 1 Bubnuoteka LIOK
' BeLLecTBa https://m.edsoo.ru/7f416194
bnbnuoteka LLIOK
2.3 ArperaTHble COCTOSAHWNSA BeLLEecTBa 2
P . https://m.eds00.ru/7f416194
WToro no pasgeny 5
Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
bubnnotek K
3.1 MexaHn4yeckoe fBXKeHne 3 Gnmoreka LIO

https://m.edsoo0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubnmoteka LIOK
3.2 VIHEpLWs, Macca, NnoTHOCTb 4 . https://m.edso00.ru/7f416194
bubnunoteka LIOK
33 Cuna. Buge! cur 14 2 https://m.edsoo.ru/7f416194
WToro no pasgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 [asneHue. MNepegava faBneHnsa TBEPALIMA 3 Bubnuoteka LIOK
' Tenamm, XXMAKOCTAMKN 1 rasaMmm https://m.edso00.ru/7f416194
bubnunoteka LLOK
42 HlasneHie XnakocTy > https://m.edsoo.ru/7f416194
bnbnmoteka LLOK
4.3 ATMOCKepHOe AaBniete 6 https://m.edso0.ru/7f416194
44 [elicTBre XXMAKOCTM 1 ra3a Ha NorpyXéHHoe 7 3 bubnnoteka LIOK
' B HUX TENO https://m.edsoo.ru/7f416194
Toro no pasgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bnbnmoteka LLOK
>1 Pabora u MoLHocTs 3 1 https://m.edso0.ru/7f416194
bnbnuoteka LLIOK
52 MpocTbie MexaHM3Mbl > . https://m.edso0.ru/7f416194
bubnunoteka LLOK
>3 Mexarieckas sHeprys 4 . https://m.eds00.ru/7f416194
WToro no pasgeny 12
Pe3epBHOe Bpems 3
OBLUEE KO/IMYECTBO YACOB N0 NPOIrrPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie | IIpakrnyeckue
NporpaMmabl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3pgen 1. TensioBbIe IBJICHUSA
o bubnunoteka LLOK
1.1 CTpoeHMe 1 CBOMCTBA BELLECTBa 7 httos://m.edsoo.ru/7fA181ce
bubnunoteka LLOK
12 Tennosbie npouecce| 21 ! > https://m.edsoo.ru/7f4181ce
WToro no pasgeny 28
Pa3nes 2. JinekTpuyecKue H MATHUTHBIC SIBJICHUSA
51 DneKkTpuYecKme 3apsagbl. 3apsKeHHbIe Tena 7 1 Bubnuoteka LIOK
' N UX B3aUMOZeNCTBme https://m.edsoo.ru/7f4181ce
o o bubnunoteka LIOK
2.2 [MOCTOAHHBIN 3NEKTPUYECKUM TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bnbnnoteka LLOK
23 MarHuTHbIe ABN1eHNA 6 1 15 https://m.edsoo.ru/7f4181ce
bnbnuoteka LIOK
24 S/IeKTPOMArHUTHaA MHAYKLIS 4 https://m.edsoo.ru/7f4181ce
WToro no pasgeny 37
Pe3epBHOe Bpems 3
OBLLEE KOJTMYECTBO YACOB MO NMPOrrPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne i/ P Konrpouabnsie | IIpakrnyeckue op
NporpaMmabl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHu4ecKoe ABVKeHWe 1 Crocobbl ero 10 1 bubnnoreka LIOK
' onuncaHus https://m.edsoo.ru/7f41a4a6
. bnbnmoteka LLOK
1.2 B3anmonencteume Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubnunoteka LLOK
1.3 3aKOHbI COXpaHeHus 10 3
P https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 40
Pa3znen 2. MexaHu4yeckHe KoJ1e0aHus H BOJIHBI
bubnunoteka LIOK
2.1 MexaHnyeckune KonebaHums 7 3
https://m.edsoo.ru/7f41a4a6
bnbnnoteka LLOK
2.2 MexaHnyeckue BOMHbI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNeKTPOMarHUTHOE nosne u 5 5 bubnunoteka LIOK
' 3NEKTPOMarHMTHbIE BOJHBbI https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 6

Pa3zgen 4. CBeToBbI€ ABJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHbI pacnpocTpaHeHusa ceeTa 6 2 bubnmoteka LIOK
' pacnpocTp https://m.edsoo.ru/7f41a4a6
bubnunoteka LIOK
4.2 JINH3bI 1 oNTHUYecKne NprUGoPBbI 6 3 https://m.edsoo.ru/7f41a4a6
bubnunoteka LIOK
4.3 Pa3noXeHune 6e/10ro cBeTa B CNeKTP 3 2 https://m.edsoo.ru/7f41a4a6
Toro no pasgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bnbnmoteka LLOK
51 icnyckaHue 1 nornoweHne cBetTa aToMom 4 1 https://m.edsoo.ru/7f41a4a6
bubnunoteka LLOK
52 CTpoerue atomHoro fapa 6 . https://m.edsoo.ru/7f41a4a6
bubnunoteka LIOK
>3 FiAepHbIE peakmm ! ! https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
6.1 [MoBTOpeHWE 1 0600LLeHME COAepPXKaHNS 9 9 Bbubnuoteka LIOK
' Kypca (hu3nku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 9
OBLLEE KOJTMYECTBO YACOB N0 NMPOrPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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