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NOACHUTENBbHAA 3AMUCKA

[porpamma no usnke Ha ypoBHe OCHOBHOTO 00LLero 0bpa3oBaHuns COCTaBNeHa Ha
OCHOBE MOJOXEHWN 1 TpeboBaHUM K pe3yribTaTaM OCBOEHWSt Ha 6a30BOM YpPOBHE OCHOBHOM
obpasoBatenbHoil nporpammbl, npeactasneHHblx B ®FOC 000, a Takke € y4€TOM
tenepanbHon paboueit nporpamMmmbl BOCMUTaHMA W KoHUenuuu npenogaBaHust y4eBHoro
npeameta «dusmkay.

CogepxaHue nporpammbl N0 (DM3MKE  HanpaBreHo Ha  hopMMpoBaHue
€CTECTBEHHOHAYYHOM PaMOTHOCTM OBYYalOLWMXCA W OpraHM3auuMo U3yyeHus (U3nKu Ha
0eATenbHOCTHOM OCHOoBe. B mporpamme no dmsnke yuuTbIBAOTCS BO3MOXHOCTW Y4ebHOro
npeameta B peammsaumm TpebosaHun ®rOC OOO K nnaHMpyembiM JIMYHOCTHBIM U
MeTanpeaMeTHbIM  pesynbTaTaM  0BydyeHus, a Takke  MexXnpeaMeTHble  CBS3M
€CTEeCTBEHHOHaYYHbIX Y4eOHbIX NPeaMETOB Ha YPOBHE OCHOBHOIO 06LLero obpasosaHus.

[MporpamMma no huanke ycTaHaBNMBaeT pacnpeneneHne yyebHoro matepuana no
rogam obyyeHns (No Krnaccam), npegnaraet NPUMEPHYKD MOCNEA0BaTENbHOCTb WU3YYEHMs
TEM, OCHOBAHHYI0 Ha NOTMKe pas3BUTUA NPEeLMETHOrO COAEPXaHWs U y4eTe BO3PACTHbIX
0cobeHHOCTe 06yYaroLLMXCS.

[Mporpamma no ¢msnke paspaboTaHa C LENbI OKa3aHUS METOAUYECKON MOMOLLM
YYUTENIO B CO3aaHNUN paboyeit nporpammbl no y4ebHoMy npeameTy.
dusnka aBnseTcs cucTemoobpasylolmm Ans eCTECTBEHHOHAYYHbIX Y4ebHbIX npegmeToB,
MOCKONbKY (hM3MYECKME 3aKOHbI NexaT B OCHOBE NMPOLIECCOB 1 SBMEHWI, U3y4aeMbIX XUMUEN,
Buornormen, acTpOHOMUENR N PU3NYECKOit reorpadnen, BHOCUT BKIaz B €CTECTBEHHOHAYYHYHO
KapTUHY MuUpa, NpegocTaBnseT Hambonee sicHble 0bpasiibl NPUMEHEHNS HAYYHOrO METoAA
MO3HaHMs, TO eCTb CNocoba NosyYeHns OCTOBEPHbIX 3HAHWIA O MUPE.

OpgHa 3 rnaBHblX 3agadv uandeckoro 06pasoBaHMs B CTPYKType obulero
0bpa3oBaHNs COCTOUT B (HOPMMPOBAHUM ECTECTBEHHOHAYYHOWM rPAMOTHOCTU U MHTEpEeca K
Hayke y oByvatoLymxcs.

M3yyeHne ¢mankm Ha 6a3oBOM ypOBHE NpeanonaraeT OBMageHue chemyloLwmmm
KOMMNETEHTHOCTSMM, XapaKTePU3YHOLLMMU eCTECTBEHHOHAYYHYH rPaMOTHOCTb:
® Hay4yHO OOBACHATL ABNEHUS;

e OLeHVBATb W NOHUMATL OCOBEHHOCTW HAaY4YHOTO UCCIE0BaHNS;
e WHTEpnpeTMpoBaTh AaHHble W UCMOMb30BaTh Hay4Hble JoKasaTesbcTBa Ans NomyyveHus
BbIBOZOB.

Llenm um3yyeHnss UKW Ha YPOBHE OCHOBHOrO o0buiero obpasoBaHus
onpegeneHbl B KoHuenumv npenogaeaHus  yyebHoro npegmeta  «®Pusnka» B
obpasoBaTtesbHbIX  opraHu3aumsx Poccuidckoin ®depepauun, peanuayroMX  OCHOBHblE
obuieobpasoBatenbHble MporpamMmbl, yTBEPXAEHHON pelleHnemKonnerum MuHucTepcTBa
npocaeLleHust Poccuickon ®egepaumm (npotokon ot 3 gekabps 2019 r. Ne K48H).

Llenun n3yyenuns dpusnku:

e npuobpeTeHne NHTEpeca M CTPEMEHNS 0ByYatoLLMXCS K HayYHOMY U3Y4YEHUIO MPUPOAI,
Pa3BUTUE UX UHTENMEKTYANbHbIX 1 TBOPYECKMX CNOCOBHOCTEN;

e pa3BUTME MPEOCTaBMEHMA O HAYYHOM MeTode Mo3HaHus W popMupoBaHue
NCCEA0BaTENbCKOrO OTHOLIEHMS K OKPYXKAKOLLMM SIBMEHNAM;

e (HOPMUPOBAHNE HAYYHOrO MUPOBO33PEHMS KaK pe3yribTata M3y4YeHUss OCHOB CTPOEHUS
MaTepuu 1 yHaaMeHTanbHbIX 3aKOHOB (PU3MKK;

e (hopMUPOBaHME NPEACTaBNEHUA O PONU (OM3NKW ANS PasBUTUS APYrX €CTECTBEHHbIX
HayK, TEXHUKM 1 TEXHOMOMIA;



e pa3BWTMe MNpeaCcTaBeHMN O BO3MOXHbIX Cdepax Oyaywien npodeccroHanbLHou
LEeATeNbHOCTH, CBA3aHHOM C (DM3MKOW, NOArOTOBKA K AanbHenwemy obyvyeHuio B 3TOM
HanpaBneHnu.

[JocTxeHne 3TuX Lenei nporpammel MO ¢M3nKe Ha YPOBHE OCHOBHOTO O6LLErO
0bpasoBaHus 06eCneYnMBaETCs PELLEHNEM CredyoLmMX 3aaay:

e npuobpeTeHne 3HaHU O AUCKPETHOM CTPOEHUM BELLECTBA, O MEXAHWUYECKMX, TEMMOBbIX,
ANEKTPUYECKNX, MarHUTHBIX U KBAHTOBbIX SABMEHUSIX;

e npuobpeTeHne YMeHWA OnucbiBaTb W OODBACHATL  (DM3MYECKME  SBMEHWUS  C
NCNONb30BaHNEM MOMYYEHHbIX 3HAHMM;

e (OCBOEHME METOAOB pELUEHNS MNPOCTEMWMX PACYETHbIX 3aday C UCMOMb30BaHWUEM
(DM3NYECKMX MOZENEN, TBOPYECKMX M MPAKTUKOOPUEHTUPOBAHHbIX 3a4av;

e pa3BuUTME YMEHUI HabnoaaTb NPUPOAHbIE SBIEHUS U BbINOMHATL OMbITbl, NAabopaTopHbIe
paboTbl W 3KCNEepUMEHTamNbHbIE WCCNEefOBaHUS C WCMONMb30BaHWEM W3MEPUTENbHbIX
npubopos;

e (0CBOEHMe MNpWEMOB paboTbl C WH(OpPMaLMEN (U3NYECKOrO COLEepXaHUs, BKMoYas
WH(OPMALMIO O COBPEMEHHbIX JOCTUXKEHMSX (DU3MKK, aHanuM3 W KPUTMYECKOe
OLeHMBaHWe H(opmaLmm;

e 3HAKOMCTBO CO chepamu NPOGheCCUOHANBLHON AEATENbHOCTU, CBA3AHHBIMM C (PU3NKON, 1
COBPEMEHHBIMU TEXHOMOTMAMM, OCHOBAHHBIMW Ha JOCTUXXEHMSX (PU3NYECKON HaYKM.

Ha wu3syyeHne cmankm (6a3oBbId yYpOBEHb) HA YPOBHE OCHOBHOTO O0OLLErO
obpasoBaHus otBoauTcs 238 Yacos: B 7 Knacce — 68 yacos (2 Yaca B Hegenio), B 8 knacce —
68 yacos (2 yaca B Hegento), B 9 knacce — 102 yaca (3 4aca B Hefernto).

Mpegnaraembln B nporpaMme No ¢ousnke nepeyeHb nabopaTopHbix paboT u
OMbITOB HOCUT PEKOMEHAATENbHbIN XapaKTep, y4UTeNb AenaeT Bbibop NpoBeAeHus
nabopaTopHbIX paboT W OMbITOB C YYETOM MHAMBUAYANbHBIX OCOBEHHOCTEN 0BYyYartoLmxcs,
CrucKka  9KCMEPUMEHTANbHbIX  33faHWi,  NpednaraeMblx B paMKax — OCHOBHOMO
rOCyjapCTBEHHOIO 3K3aMeHa no hunsmke.

COOEPXAHWE OBYYEHUA.

7 KIACC.
Pasgen 1. ®du3uka n e€ ponb B NO3HAHUU OKpYXKatoLlero Mupa.
dusnka — Hayka O npupoge. AneHus npupodbl. PunYeckue ABMEHUS: MeXaHWYecKue,
TENNoBbIe, 3NEKTPUYECKNEe, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE.
Ouanveckne BennuMHbl.  M3mepeHne uandeckux BenuumH.  dusnyeckue  nNpubopbl.
[orpewHoCTb M3MepeHnin. MexayHapogHas cuctema eanHnL.
Kak cpmanka v gpyrme ectecTBeHHbIE HayKu U3yyatoT npupogy. EcTecTBeHHOHaYy4YHbIN METOS
No3HaHus: HabnaeHue, MOCTAHOBKA HAy4yHOrO  BOMPOCA, BbIABWKEHWE  TMNOTES,
9KCMEPUMEHT MO MNpoBepKe runote3, 00bsCHeHWe Habnogaemoro sBneHus. OnucaHue
(PM3NYECKMX ABMEHWIA C NMOMOLLLIO MOZENEN.
JemoHcmpauyuu.
1. MexaHn4eckue, TennoBsble, 3NeKTPUYECKUe, MarHuTHbIE, CBETOBbIE ABMNEHNS.
2. Ousnyeckne npubopbl U npoueaypa NPAMbIX M3MEPEHWA aHanoroBbiM W LMGPOBbLIM
npnbopom.



JlabopamopHbie pabombi u onbims|.

1. OnpeneneHue LeHbl AeNeHns WKarbl M3MepuTenbHOro npubopa.

2. iamepeHune paccTosHui.

3. MamepeHune obbEma xuakocTu n TBEPAOIO Tena.

4. Onpepnenexne pa3mMepoB Marbix Ten.

5. W3wmepeHue TemnepaTtypbl NpW MOMOLUM KWOKOCTHOrO TEpMOMETPa M  JaTymka
TEMMepaTypsl.

6. lNpoBemeHne wWccrnedoBaHWS MO NPOBEPKe rMNOTE3bl: OanbHOCTb MOMETa  Luapuka,
NYLLEHHOro ropM30HTanbHO, TeM Gonblue, Yem 6onbLUe BbICOTa nycka.

Pasgen 2. lepBoHavanbHbIe CBeAEHMA O CTPOEHUU BelLeCTBa.

CTpoeHue BeljecTBa: aToMbl W MOMeKynbl, WX pasMepbl. OnbiTbl, [JoKasblBaLme
[VCKPETHOE CTPOEHWE BeLLEeCTBa.

[ewkeHne Yactuy BewjectBa. CBSi3b CKOPOCTU [BWXKEHWS 4acTuy C TemnepaTypom.
BpoyHoBcKoe aBwkeHWe, anddgysns. BaaumogencTeme YacTul BellecTBa: MPUTSXXKEHWE U
OTTarkuBaHue.

ArperaTHble  COCTOSiHWS  BellecTBa: CTPOEHWEe  rasoB, KMOKOCTEN U TBEPAbIX
(kpuctannuyeckux) Ten. BaanumocBssb MeXay CBOMCTBAMM BELLECTB B PasHbIX arperatHbix
COCTOSIHUSIX M MX aTOMHOMOSEKYNSAPHbIM CTpoeHneM. OCo6EeHHOCTH arperaTHbIX COCTOSIHWIA
BOAbI.

JemoHcmpauyuu.

1. HabntogeHne 6poyHOBCKOTO ABUKEHNS.

2. Habntogexve gudpdhysnm.

3. HabrniogeHne sBNeHWn, OOBSACHSIOLMXCA MPUTSHKEHMEM WMWK OTTarKMBaHWEM 4acTuu
BELLeCTBa.

JlTabopamopHbie pabombi u onbimsl.

1. OueHka gnameTpa aToMa MeTo4oM PSAO0B (C 1Cnonb3oBaHNeM GoTorpadui).
2. OnbITbl N0 HABMNIOAEHMIO TENNOBOrO PacLLMPEHNS ra3oB.

3. OnbITbl N0 OBHAPYXEHMIO AENCTBUS CUIN MONEKYNAPHOMO NPUTSHKEHUS.

Pa3gen 3. [IBuxeHue n B3aumogencteme Ten.

MexaHuyeckoe aBukeHne. PaBHOMEPHOE 1 HepaBHOMEPHOE ABikeHne. CkopocTb. CpeaHss
CKOPOCTb NpY HEPaBHOMEPHOM [BWKEHUN. PacyeT nyTu 1 BpeMeHW OBUKEHUS.

FABnexve nHepuun. 3akoH nHepuuu. B3aumogencTame Tes Kak npuymHa U3MeHeHUs CKOpOCTM
nBuxeHns Ten. Macca kak Mepa UHepTHOCTM Tena. [noTHOCTb BelecTsa. CBA3b NNOTHOCTM
C KOIM4ECTBOM MOIEKYN B eanHuLe o6bEMa BeLLecTsa.

Cuna Kak xapaktepucTuka B3aumogenctsus Ten. Cuna ynpyroctu u 3akoH l'yka. VismepeHue
CUITbl C MOMOLLbI AMHAMOMETpa. ABMeHWe TATOTEHMS W cuna TsxecTn. Cuna TsSKeCTU Ha
Opyrux nnaHetax. Bec Tena. HesecomocTb. CnoxeHue CWS1, HanpaBieHHbIX MO O4HOW
npsmon. PasHogeincTteyowas cun. Cuna TpeHns. TpeHne CKOMbXKEHWUS U TPEHWE MOKOS.
TpeHue B Npupoae 1 TEXHUKE.

JemoHcmpayuu.

1. HabntogeHne mexaHn4eckoro ABMXEHWS Tena.

2. iamepeHune ckopocTn NpAMONMHENHOTO ABUXEHMS.

3. HabntogeHue sBneHns nHepLmm.



4. HabnogeHne N3MeHeHWsi CKOpoCTM Npu B3aMMOAENCTBUN Te.
5. CpaBHeHMe Macc No B3anMOAENCTBIIO TeN.
6. CnoxeHwe cun, HanpaeneHHbIX N0 O4HON NPSIMOW.

JlabopamopHbie pabombI u OnbIMaI.

1. OnpeneneHne CKOpPOCTW PABHOMEPHOTO ABWXKEHWS (lapuka B KMOKOCTM, MOLENM
ANeKTPUYECKoro aBTOMobUNS 1 Tak Aanee).

2. OnpepneneHne cpegHen CKOPOCTM CKONMbXEHUs Opycka unu wapuka Mo HaKMOHHOM
MNNOCKOCTU.

3. OnpepeneHue NNOTHOCTM TBEPAOIO TeNa.

4. OnbITbl, LEMOHCTPUPYIOLLME 3aBMCUMOCTb PacTsKEHWS (Oechopmauuv) MpYyXuHbl OT
MPUMNOXEHHON CUMbI.

5. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb CUMbl TPEHWSI CKOMBXKEHWS OT Beca Tena W
XapakTepa ConpuKacaroLLMxcs NOBEPXHOCTEN.

Pasaen 4. [laBneHue TBEépAbIX TeN, XXMAKOCTEN 1 ra3oB.

[aeneHve. Cnocobbl yMEHbLUEHNS 1 YBENUYEHUS AaBneHus. [laBneHne rasa. 3aBMcMOCTb
[aBrneHus rasa oTr obbéma, Temnepatypbl. [lepefava faBneHus TBEPAbIMK Tenamu,
KMOKOCTSMM M ra3amu. 3akoH Nackans. [THeBMaTUYeCKue MalwmHbl. 3aBUCMMOCTL JaBneHNs
KUOKOCTM  OT  rmybuHbl.  [ugpocTaTuyeckuin  napagokc.  Cooblyatolwmecs — cocygpl.
MapaBnuyeckne MexaHu3mbl.

Atmocepa 3emnn u atmocepHoe faBneHve. [puumHbI CyLLeCTBOBAHWUS BO3AYLLHOW
obonouku 3emnu. OnbiT Toppuyennu. iamepeHne atMoCtepHOro AaBneHns. 3aBUCMMOCTb
aTMOCCEPHOTO [aBfeHUst OT BbICOThlI Hag YypoBHeM Mops. [pubopbl Ang n3MepeHns
aTMOC(HEPHOrO AaBneHus.

[lencTBME XMOKOCTW W ra3a Ha MOrpyXEHHOE B HUX Teno. BbiTankusatowlas (apxumenosa)
cuna. 3akoH Apxumega. lNnasaxve Ten. BosgyxonnasaHue.

JdemoHcmpauuu.

1. 3aBUCMMOCTb [JaBIEHMs rasa OT Temneparypbl.

2. [epenava faBneHns XnUaKOCTbIO U ra3om.

3. CoobLatowymecs cocyabl.

4. ['mapasnuyeckuin npecc.

5. [posiBneHve fencTeus aTMOCGePHOro AaBneHuns.

6. 3aBNUCMMOCTb BbITaNKMBAIOLLEN CUMbl OT 06BEMA NOTPYXEHHOW YacTu Tena U NIOTHOCTU
KNOKOCTW.

7. PaBeHCTBO BbITamnKMBaKLen Cislbl BECY BbITECHEHHOW XUAKOCTMW.

8. Ycrnosue nnaBaHWs Ten: niaBaHue Ui norpyxeHne Ten B 3aBUCUMOCTY OT COOTHOLLIEHNS
NIOTHOCTEN Tena v XWUaKoCTW.

JlabopamopHbie pabombi u onbimsI.

1. WccnenoBaHne 3aBUCMMOCTM Beca Tena B BoAe OT 0BbEMa MOrpyXEHHOM B XUAKOCTb
yacTu Tena.

2. OnpepgeneHue BbITankMBaloLen CUMbl, AENCTBYIOLEN HA TEMO, NOTPYXEHHOE B XMAKOCTb.
3. [poBepka He3aBUCUMOCTY BbITankuBatoLLEN CUMbl, JEUCTBYIOLLEN Ha TeN0 B XWUAKOCTH, OT
Maccbl Tena.

4. OnbITbl, AEMOHCTPUPYHOLLME 3aBUCUMOCTb BbITanKWUBatOLLEeNn Ciitbl, AENCTBYIOLEN Ha TENO
B XWUOKOCTW, OT 06BEMA MOrPYKEHHOW B XWNAKOCTb YaCTV Tena 1 OT NIIOTHOCTY XMAKOCTU.



5. KoHCTpympoBaHue apeoMmeTpa WNKM KOHCTPYMPOBaHWE NOOKM W onpedeneHue eé
rPy30M04bEMHOCTH.

Pasnen 5. PaboTa 1 MOWHOCTb. dHEpPruA.

MexaHuyeckas pabota. MOLHOCTb.

[MpocTble MexaHW3Mbl: pbiyar, 6ok, HaKNoHHas NMoCKOCTb. [paBuUno paBHOBECHS pblvara.
[MpuMeHeHe Npasuna paBHOBECKS pblvara K B1oKy.

«3onoToe npasuno» mexaHukn. KM npoctbix MexaHnamoB. [1pocTble MexaHu3Mbl B BbITy 1
TEXHWKe.

MexaHuyeckas aHeprvs. KnHetuyeckas v noteHumansHas aHeprus. lNpeBpalleHne OfHOro
BMa MEXaHWYECKON SHeprivt B ApYroil. 3aKOH COXPaAHEHUS 3HEPTUM B MEXAHWKE.
JemoHcmpauuu.

1. TpuMepbl NPOCTLIX MEXAHWU3MOB.

JlabopamopHbie pabombi u onbimsl.

1. OnpepeneHne paboTbl CUMbl TPEHUS MPU  PABHOMEPHOM [BWKEHMM Tena Mo
[OPU30HTAsbHOM NOBEPXHOCTY.

2. ViccneposaHue yCnoBuid paBHOBECKS pblyara.

3. Nameperue KINL HaKknoHHOM NNOCKOCTH.

4. /3y4eHune 3aKoHa COXPAHEHNS MEXaHUYECKON SHEPTIN.

8 KIACC.

Pa3pen 6. TennoBble sBNeHUS.

OCHOBHble MONOXEHWS1 MONeEKyNAPHO-KUHETUYECKON TEOPUM CTPOeHNs BelecTsa. Macca u
pasMepbl atoMoB M Monekyn. OnbiTbl, MNOATBEPXOAKOLME OCHOBHbIE MOMOXEHMS
MOJIEKYTIAPHOKMHETUYECKOW TEOPUM.

Mogenu TBEpOOro, XWAKOro ¥ rasoobpasHoro CocTosHWUW BelecTsa. Kpuctannuyeckue u
amopHble Tena. O6bsACHeHWe CBOWCTB ras3oB, XMAKOCTEN W TBEPAbIX TeSl Ha OCHOBE
MONOXEHWUA MOSEKYNAPHO-KMHETUYECKON Teopun. CMaumBaHue U KanunnsipHble SBIEHWS.
Tennosoe pacLUMpeHue 1 cxaTue.

Temnepatypa. CBs3b TemnepaTypbl CO CKOPOCTbK  TEMSIOBOTO  ABWXKEHUS  4acTul.
BHyTpeHHsIs 3Heprusi. Cnocobbl M3MEHEHUS BHYTPEHHEW SHepruw: Tenronepegada u
cosepLueHne paboTbl. Buabl Tennonepeaayn: TeNNONPOBOAHOCTb, KOHBEKLMS, U3TTyYEHME.
KonnyectBo TennoTbl. YaenbHas TEnnoéMKOCTb BelecTBa. TennoobMeH M Tennosoe
paBHOBecMe.  YpaBHeHuMe TennoBoro  GanaHca.  [naeneHMe W OTBepAeBaHue
KPUCTannM4ecknx BeLeCTB. YAenbHas Tennota nnasneHus. [lapoobpas3oBaHue U
koHoeHcauusi. Mcnapenue. Kunenue. YaenbHas Tennota napoobpasoBaHus. 3aBUCMMOCTb
TemnepaTtypbl KUNEHU OT aTMOCHEPHOrO AaBNEHNS.

BrnaxHocTb Bo3ayxa.

OHeprusa Tonnuea. YaenobHas TensnoTa cropaHus.

MpuHumMnbl paboTbl TennosbIx Aurateneit KM tennosoro gsuratens. Tennosble gBuratenu
W 3aLLMTa OKpYXatoLLen cpeabl.

3aKOH COXpaHEeHMs 1 NpeBpaLLEHNst 3HEPTUM B TEMIOBLIX NPOLECcCaXx.



JemoHcmpauuu.

1. HabntogeHne 6poyHOBCKOrO ABWKEHMS.

2. Habntogexve gudpdpysum.

3. HabnogeHue sBneHnn CMavnBaHns U KanunnsipHbIX SIBNEHNIA.
4. HabntogeHne TeNNOBOro paclUmMpeHuns Ten.

5. ViameHeHne gaBneHus rasa npu U3MeHeHun obbEma 1 HarpeBaHUmM UIn OXMaxaeHuu.
6. [paBuna namepeHns Temnepatypbl.

7. Buapl Tennonepegay.

8. OxnaxgeHve npu coBepLUeHnn paboTbl.

9. HarpeBaHue npu CoBepLUEHNN PabOTLI BHELLHUMI CUAMM.
10. CpaBHeHMe TENNOEMKOCTEN Pa3fIMYHbIX BELLECTB.

11. Habntogexne kunexus.

12. HabntogeHve NnocTosHCTBa TemMnepaTypbl Npu niaBneHuw.
13. Mogenu TennoBbIX ABUraTenen.

JlabopamopHbie pabombi u onbimsl.

1. OnbITbl N0 OBHAPYXEHMIO AENCTBUS CUIT MOMEKYNAPHOMO NPUTSHKEHNS.

2. OnbITbl MO BbIPALLMBAHMIO KPUCTASIIIOB NOBAPEHHOW CONW nn caxapa.

3. OnbITbl N0 HaBOAEHNIO TENMOBOrO PaCLUMPEHMS ra30B, XUOKOCTEN 1 TBEPABIX TEN.

4. Onpepenexuve gasneHns Bo3ayxa B 6annoHe wnpuua.

5. OnbITbl, AEMOHCTPUPYIOLME 3aBUCUMOCTb [aBMEHUs BO3gyxa OT ero obbéma u
HarpeBaHWst U OXNaXKaeHus.

6. [lpoBepka rMNOTE3bl JIMHEMHOW 3aBUCMMOCTM ONWHbI  CTONOGWMKA XWMOKOCTU B
TEPMOMETPUYECKON TPYBKe OT TEMNepaTypbI.

7. HabniogeHne M3MEHeHUs BHYTPEHHEN 3Hepry Terna B pesynbTaTe Tennonepegaun w
PaboTbl BHELLHMX CUTI.

8. MccnepoBaHue sBeHUs TennoobMeHa npy CMELLMBAHWN XOSIOAHOM M ropsiven BOAbl.

9. Onpepnenexve KonnyecTsa TEMMOTbI, NONYYEHHOTO BOZOW NpW TeNNooBMeHe C HarpeTbIM
MeTanIM4eckUM LUSIMHAPOM.

10. OnpegeneHune yaensHon TENOEMKOCTMU BeLLECTBa.

11. ViccnepoBaHue npouecca ucnapexus.

12. OnpegeneHne 0THOCUTENBHON BNAXHOCTM BO3ayXa.

13. OnpegeneHxune yaenbHoW TeNOTbI NaBEHMs fbaa.

Pasgen 7. nekTpuyeckue 1 MarHMTHbIE IBNIEHUS.

OnekTpusaumsa Ten. [1ea poga anekTpuyeckux 3apsaos. BsaumogencTene 3apskeHHbIX Tesl.
3akoH KynoHa (3aBMCMMOCTb CWIbl B3aUMOAEWCTBUS 3apPSXKEHHBIX Ten OT BENWYMHbI
3apsiaoB U PacCTOSHUSA MeXay Tenamu).

OnekTpuyeckoe none. Hanps€HHOCTb anekTpuyeckoro nons. [MpuHUMn cynepnosuumm
ANEKTPUYECKNX MOSIEN (Ha Ka4ECTBEHHOM YPOBHE).

HocuTenn anekTpuYeckux 3apsaoB. OnEeMEHTapHbIM anekTpudeckuin 3apsia. CTpoeHue
atoma. [poBOAHMKM 1 ONANEKTPUKN. 3aKOH COXPAHEHUS ANEKTPUYECKOro 3apsiaa.
ONeKTPUYeCcKMn  TOK.  YCrOBMS  CYLLECTBOBAHWSI  AMEKTPUYECKOrO  TOKa.  MICTOYHMKM
MOCTOSIHHOTO TOKa. [IeMCTBMS 3NEKTPUYECKOrO TOKA (TEMOBOE, XUMWUYECKOE, MarHWUTHOe).
ONEKTPUYECKUIA TOK B XWUOKOCTAX U rasax.



onekTpuyeckas uUenb. Cuna Toka. JnekTpuyeckoe HanpskeHue.  ConpoTuBneHue
NPOBOAHMKA. YOenbHOe conpoTuBneHne BewecTBa. 3akoH Oma gns ydvactka Lenw.
[NocnefoBaTenbHOE ¥ NapannenbHoe CoeanHeHe NPOBOAHMKOB.

PaboTa M MOLHOCTb 3MeKTPUYECKOro Toka. 3akoH [hxoyns-JleHua. Snektpuyeckue Lenu u
noTpebuTeny anekTpruieckorn aHepriv B BuITy. KOpoTkoe 3amblkaHme.

OCTOSIHHbIE  MarHuThl. B3aumogencTBume MNOCTOSHHbIX MarHWToB. MarHuTHoe none.
MarHnTHoe none 3eMnu 1 ero 3HaveHue ans xusHu Ha 3emne. OnbIT Opctega. MarHuTHoe
none anekTpuyeckoro Toka. [lpuMeHeHMe SneKTPOMarHUTOB B TexHuke. [lencTeue
MarHMTHOTO MONSt Ha MNPOBOAHMK C TOKOM. OneKTpodBuraTeSls MOCTOSHHOTO  TOKa.
Vcnonb3oBaHue anekTpoaBUraTesien B TEXHUYECKUX YCTPOUCTBAX U Ha TPaHCMopTe.

Onbitel  ®Papagesd.  fBneHue  anekTpoOMarHMTHOM  uHAyKumu.  [paBuno  JleHua.
OnektporeHepatop. Cnocobbl MOMyYeHUs SNEKTPUYECKOW SHeprn. DNEeKTPOCTaHUMM Ha
BO30OHOBIAEMbIX MCTOYHUKAX SHEPTUN.

JdemoHcmpauuu.

1. dnekTpusauus Ten.

2. [1Ba pofa anekTpU4eCKMxX 3apsaoB M B3aMMOLENCTBIE 3apSKEHHbIX TEN.

3. YCTPOWCTBO U AENCTBIE dNEKTpOCKONa.

4. InekTpocTaTnyeckas MHOYKUmS.

5. 3aKOH COXpaHeHUs ANEKTPUYECKMX 3apsiao0B.

6. [POBOAHMKMA 1 ANINEKTPUKN.

7. MogenupoBaHue CUNOBbIX JIMHWIA 3NEKTPUYECKOrO NOMs.

8. ICTOYHMKM NOCTOSIHHOIO TOKa.

9. [lencTBUSA 3NEKTPUYECKOro TOKa.

10. NEeKTPUYECKMM TOK B XUOKOCTMW.

11. [a30BbIN pa3psg.

12. IamepeHune cunbl TOKa aMnepmMeTpoM.

13. Vi3mepeHwe anekTpruyeckoro HanpshkeHUs BONbTMETPOM.

14. PeoctaT 1 marasvH conpoTUBIEHNN.

15. BaaumopgencTame NoCTOSAHHbLIX MarHUTOB.

16. MogenupoBaH1e HEBO3MOXHOCTM pasfeneHns nosocoB MarHuTa.

17. MogenuposaH1e MarHUTHbIX NOJSIEN MOCTOSHHbLIX MarHUTOB.

18. OnbIT SpcTena.

19. MarHuMTHOE none Toka. NeKTPOMarHuT.

20. [lencTBME MArHUTHOTO NOJIS HA MPOBOLAHMK C TOKOM.

21. 9nekTpoasuraTenb NOCTOSIHHOTO TOKa.

22. ViccnepoBaHue SBIEHNS S1EKTPOMarHUTHON UHOYKLMN.

23. OnbITbl ®apages.

24. 3aBNCMMOCTb HanpaBneHnst MHOYKLMOHHOTO TOKA OT YCIIOBUM ero BOSHUKHOBEHHS.

25. 9nekTporeHepaTop NOCTOSIHHOTO TOKa.

JlabopamopHbie pabombI u OnbIMaI.

1. OnbITbl NO HAOMIOAEHWNIO ANEKTPU3ALMM TEN UHAYKLIMEN U NPK COMPUKOCHOBEHNN.
2. WiccnenoBaHne fencTBrs 3NeKTPUYECKOro Noms Ha NPOBOLHUKN U ONANEKTPUKN.
3. Cbopka n npoBepka paboTbl ANEKTPUYECKOMN LIENN NOCTOSAHHOMO TOKA.

4. \3amepeHue 1 perynupoBaHue cuiibl ToKa.

5. ViamepeHue v perynnpoBaHmne HanpsxxeHns.



6. ViccnenoBaHue 3aBUCMMOCTM CUMbl TOKa, WMAYLLETO Yepes pe3nucTop, OT COMPOTMBEHNS
pesncTopa n HanpshHkeHUs Ha PesncTope.

7. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb SNEKTPUYECKOTO COMPOTMBREHNS NMPOBOAHMKA
OT ero A4fnHbI, NNoLaay NonepeyHoro CEYEHMs 1 Matepuana.

8. lpoBepka npaBuna CRNOXEHUS HaNpPsHKeHU NPy NocrneaoBaTenlsHOM COEAMHEHUU OBYX
PE3NCTOPOB.

9. lpoBepka Npasuna 4ns Cumbl TOKa NPU NapannensHOM CoeanHEHNN PE3NCTOPOB.

10. OnpegeneHune paboTbl ANEKTPUYECKOTO TOKA, UAYLLEro Yepes Pe3ncTop.

11. OnpegeneHne MOLLHOCTY 3MIEKTPUYECKOrO TOKA, BbIAENSAEMON Ha pe3ncTope.

12. ViccnepoBaHne 3aBUCUMOCTM CUMbl TOKA, MOYLLEro Yepes namnoyky, OT HanpshkeHus Ha
Hew.

13. Onpenenenue K[ HarpesaTensi.

14. WccnenoBaHne MarHUTHOMO B3aMMOLENCTBIS NOCTOSHHbIX MarHUTOB.

15. M3yyeHne MarH1THOro Nonst NOCTOSHHBIX MarHUTOB NPU MX 0BbeaUHEHUN U pasdeneHni.
16. WccnenoBaHne [eicTBMS ANEKTPUYECKOrO TOKa Ha MarHUTHYHO CTPESIKY.

17. OnbITbl, JEMOHCTPUPYIOLLME 3aBUCUMOCTb CWSbl B3aMMOLENCTBUS KATYLUKM C TOKOM W
MarHuTa OT CUSbl TOKa 1 HanpaBneHUs TOKa B KaTyLLKe.

18. W3y4eHne oencTBMs MarHUTHOTO Nosis Ha NPOBOAHMK C TOKOM.

19. KoHcTpynpoBaHue 1 nsyveHne paboTbl anekTpoasuratens.

20. N3mepenue KI[ anektpoasuratesisHOM yCTaHOBKM.

21. OnbITbl MO MCCNESOBaHUID SBMIEHUS SNEKTPOMArHUTHOM MHAYKUWW: UCCregoBaHue
W3MEHEHNI 3HAYEHUS W HaNPaBREeHWUs MHAYKLMOHHOTO TOKa.

9 KIACC.

Pa3pen 8. MexaHun4yeckue siBneHus.

MexaHuyeckoe [aBukeHne. MatepuanbHas Touka. Cuctema otcyéra. OTHOCUTENbHOCTb
MeXaHUYeckoro ABWKEHUS. PaBHOMEpPHOe nNpsMONWHenHoe [ABWKeHWe. HepaBHOMepHoe
npsiMONuHenHoe aBikeHne. CpedHss U MIHOBEHHast CKOPOCTb Tenla Npy HepaBHOMEPHOM
LBVXEHWN.

YckopeHue. PaBHOYCKOpeHHOe npsMonuHeinHoe apuxeHue. CeoboaHoe nageHue. OnbiTbl
[anunes.

PaBHOMepHOe [BWXeHWe NO OKpYxHOCTW. [lepuog M yvactota obpallenus. JluHenHas u
yrnosas CKopoCTU. LieHTpOoCTpeMUTENbHOE YCKOPEHHE.

MMepBblid 3aKoH HbloTOHA. BTOpoi 3akoH HbtoToHa. Tpetun 3akoH HbtoToHa. [MpuHUMN
Cynepnosnum cun.

Cuna ynpyrocTtu. 3akoH l'yka. Cuna TpeHus: cuna TPEHWS CKONMbXEHWS, Cina TPEHWUs MOKos,
Opyrve BUAbl TPEHUS.

Cuna TSKECTU W 3aKOH BCEMUPHOIO TArOTEHUSI. YCKopeHue cBOBOAHOrO naaeHus. [1BuxeHune
nnaHeT Bokpyr ConHua. Mepsas KocMuyeckast CKOpoCcTb. HEBECOMOCTbL U Neperpysku.
PaBHOBecKe maTepuanbHoit ToukK. ABCOMOTHO TBEPAOE Teno. PaBHOBECKE TBEPAOrO Tena ¢
3aKpenneHHoW 0Cbto BpaLleHns. MoMeHT cunbl. LieHTp TskecTu.

Amnynbc Tena. M3meHeHue wmnynbca. MMNynbc cunbl. 3aKOH COXPaHEHWs WUMMynbCa.
PeakTnBHOE ABWXEHME.

MexaHuyeckas pabota M MoLWHOCTb. Pabota cun TskecTw, ynpyrocti, Tpenus. Cssisb
SHeprn v paboTbl. MoTeHyuanbHas 3Heprus Tena, NOAHSTOro Haj NOBEPXHOCTBLIO 3EMIN.



oTeHUManbHas 3Heprus Cxaton npyxuHbl. KuHeTnyeckas aHeprus. Teopema o
KWHETUYECKON SHEPrn. 3aKOH COXPaHEHUS MEXaHNYECKON SHEeprun.

JemoHcmpayuu.

1. HabntogeHne MexaHM4eCcKoro ABWKEHMS Tera OTHOCUTENBHO pasHblX TEN OTCYETA.

2. CpaBHEHWE MyTeil U TPAeKTOPUIM ABUXKEHWNS OOHOTO M TOrO Xe TeNla OTHOCUTENBHO Pa3HbIX
Ten oTcYéTa.

3. Mi3amepeHne CKopoCTH 1 YCKOPEHMS MPSMOSIMHENHOTO ABUMKEHUS.

4. WccnepoBaHve NpusHakoB PaBHOYCKOPEHHOTO [ABUKEHUS.

5. HabntogeHwe OBWKEHWUS Tena no OKPYXHOCTMW.

6. HabntogeHne MexaHn4eckux SBNeHNi, NPOMCXOAALLMX B CUCTEME OTCHETA « Tenexkay npu
€€ PaBHOMEPHOM U YCKOPEHHOM [BWKEHUN OTHOCUTENBHO KabuHETa (PU3NKU.

7. 3aBMCUMOCTb YCKOPEHWS Tena OT MacChl Tena 1 AenCTBYHLEN Ha HEro CUnbl.

8. HabntogeHue paBeHcTBa Cun npu B3auMOLENCTBUAM TeN.

9. MameHeHue Beca Tena npu yCKOPEHHOM ABMKEHMMN.

10. Mepenaya umnynbca npy B3anMOZENCTBAM TEN.

11. MpeobpasoBaHns 3HEPTUM NPU B3aUMOAENCTBUM TEN.

12. CoxpaHeHue nMnynsca npu Heynpyrom B3anMOAeNCTBUM.

13. CoxpaHeHue umnynsca npu abcontoTHO yNpyrom B3aMMOAENCTBUM.

14. HabntoaeHve peakT1BHOTO ABKEHMS.

15. CoxpaHeHne MexaH4ecKon 3Heprum npu cBo6OLHOM NageHuu.

16. CoxpaHeHue MexaHN4eCKo 3Hepriv Npu ABMXKEHWUN Tera Nog, AeCTBUEM NPYXUHDI.

JlabopamopHbie pabombI u onbIMaI.

1. KOHCTpyMpoBaHWe TpakTa Ans pasroHa 1 JanbHenLero paBHOMEPHOro ABWKEHMUS Liapuka
UK TENEXKN.

2. OnpegeneHne cpegHend CKOPOCTU CKOMbXeHWs Bpycka Wnu OBWMXKEHWUS Lwapuka no
HaKITOHHOM MSIOCKOCTM.

3. OnpepeneHne YCKOPEHUst Tena npyM  PaBHOYCKOPEHHOM ABWMXEHWM MO  HAKIOHHOM
NNOCKOCTM.

4. WccneposaHue 3aBUCMMOCTM MYTW OT BPEMEHW NPW PaBHOYCKOPEHHOM [BWkeHUn 6e3
Ha4yanbHOW CKOPOCTY.

5. MpoBepka rMnoTe3bl: ecnn Npu paBHOYCKOPEHHOM [BWKeHUM ©e3 HavanbHOM CKOPOCTM
NyTU OTHOCATCA KaK psif HEYETHbIX YMCEN, TO COOTBETCTBYKOLLME MPOMEXYTKA BpPEMEHU
OLMHAKOBb!.

6. MccnenosaHne 3aBUCUMOCTY CUMbI TPEHUS CKOMBXEHWUS OT CUITbl HOPMAsbHOTO AaBneHus.
7. Onpepenexue KoauLneHTa TPEHNUS CKOTNBKEHMS.

8. OnpepneneHune XECTKOCTU MPYXWHBI.

9. OnpepeneHne paboTbl CUNbl TPEHUS NPU  PABHOMEPHOM ABWXEHMM Tena no
OPU30HTASTbHOW NOBEPXHOCTH.

10. Onpepnenexve paboTbl CWMbl YNPYroctTM MNpu MOALEME rpy3a C MCMONb30BaHWMEM
HeNOABMXHOIO 1 NOABMXHOIO GNOKOB.

11. W3y4eHune 3aKoHa COXpaHEHWs SHEPTUK.

Pasgen 9. MexaHnuyeckue konedaHns U BOMHbI.

KonebatenbHoe aBuxeHue. OCHOBHble XapaKTepucTuku konebaHwit: nepuod, 4acToTa,
amnnutyga. Matematnyeckun 1 MpYXuWHHbIA - MasTHUKW. [peBpalleHne 3SHeprum npu
konebaTenbHOM ABUKEHUN.
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3atyxatowme konebaHusi. BblHyxaeHHble konebaHus. PesoHaHc. MexaHuyeckue BOSHbI.
CBoicTBa MexaHuyeckux BOSH. [lpodorbHble W monepeyHble BOMHbl. [nnHa BOMHbI W
CKOPOCTb €€ pacnpocTpaHeHus. MexaHuyeckne BOMHbI B TBEPOOM Tesle, CeMCMUYeckue
BOJTHbI.

3BYyK. [POMKOCTb 3ByKa W BbicoTa ToHa. OTpaxeHue 3Byka. VIH(pa3ByK 1 yrbTpassyk.
JemoHcmpauyuu.

1. HabnogeHue konebaHuin Ten nog AenCTBUEM CUMbI TSHKECTU W CUMbI YNPYrOCTM!.

2. HabntogeHne konebaHui rpysa Ha HATK U Ha NPYXMHe.

3. HabntogeHue BbIHYXaEeHHbIX konebaHWi 1 pe3oHaHca.

4. PacnpocTpaHeHue NpoaonbHbIX 1 MONEPeYHbIX BOMH (Ha MOaenu).

5. HabntogeHne 3aBUCMMOCTY BbICOTbI 3BYKa OT 4acToTbl.

6. AKyCTUYECKIUW pe30HaHC.

JlabopamopHbie pabombi u onbimsl.

1. OnpegeneHune YacToTbl M nepuoga KonebaHnii MaTeMaTN4ecKoro MasiTHUKa.

2. OnpepeneHue YacToTbl 1 nepuoaa konebaHun NpyKUHHOTO MasTHUKA.

3. WccnepoBaHue 3aBuCcMMOCTY nepuoga konebaHuin NoABELLEHHOTO K HUTU rpy3a OT ANWHbI
HUTW.

4. ViccneoBaHve 3aBMCMMOCTM Nepuoga konebaHni NpyXMHHOrO MasiTHUKa OT Macchl rpyaa.
5. NpoBepka He3aBMCUMOCTW nepuoda konebaHui rpysa, NogBELEHHOMO K HUTK, OT Macchl
rpysa.

6. OnbITbl, AEMOHCTPUPYIOLLME 3aBMCUMOCTb Nepuoda KonebaHni NpyKMHHOTO MasiTHUKa OT
Maccbl rpy3a 1 XECTKOCTMN MPYXWHBI.

7. amepeHue yckopeHns cBOOOAHOMO NageHms.

Pasgen 10. AneKkTpoOMarHMTHOE NoJie N 3NIeKTPOMarHUTHbIE BOSHbI.

ONEeKTPOMarHUTHOE nomne. AneKTPOMarHuTHble BOSHbI. CBOWCTBA 3MEKTPOMArHUTHbIX BOMH.
LLikana anekTpoMarHUTHbIX BOJSH. Mcnonb3oBaHMe 3neKTPOMarHWTHbIX BOMH ANt COTOBOW
CBSI3N.

OneKkTpoMarHuTHas npupoaa ceeta. CkopocTh cBeTa. BonHoBble CBOWCTBA CBETA.
JemoHcmpayuu.

1. CBOMCTBA 3NEKTPOMArHUTHbIX BOSH.

2. BonHoBble cBoKcTBa CBETA.

JlabopamopHbie pabombI u onbIMaI.
1. M3y4eHne CBOMNCTB 3NEKTPOMArHUTHbIX BOSTH C NOMOLLbO MOBMBHOrO TenegqoHa.

Pasgen 11. CBeToBble ABNEHUS.

llyyeBas mopenb cseta. WMcTtounuku cBeTa. [lpsMonMHenHOe pacnpocTpaHeHue CBeTa.
3atmenust ConHua u JlyHbl. OTpaxeHue cBeTa. [1ockoe 3epkano. 3akoH OTpaxeHus CBeTa.
[MpenomneHne cseta. 3akoH NpernomneHns ceeta. [oNHOe BHYTPEHHee OTpaxeHue CBeTa.
cnonb3oBaHne NOMHOMO BHYTPEHHEr0 OTPaXEHUS B ONTUYECKUX CBETOBOAAX.

TuHza. Xop nydeit B nuH3e. OnTuyeckas cuctema potoannapara, MUKpocKona v Teneckona.
['na3 Kak onTtuyeckas cucrema. brnmsopykocTb U 4anbHO30PKOCTb.

PasnoxeHne 6enoro ceeta B cnektp. OnbiTbl HbtoTOHa. CnoxeHue cnekTpanbHbIX LIBETOB.
[ncnepcus ceerta.
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JemoHcmpauuu.

1. MpsAMONMHeHOEe pacnpocTpaHeHne CBeTa.

2. OTpaxeHue cBeTa.

3. MNonyyeHne n306paxeHni B MIOCKOM, BOTHYTOM W BbIMyKIIOM 3epKasax.
4. [penomnexve ceeTa.

5. OnTnyeckuin CBETOBOL.

6. Xoa ny4eit B cobupatoLLen NnH3se.

7. Xo[ nyyen B paccevsaroLLen JIMH3e.

8. MNMonyyeHne n306paxeHnit C NOMOLLBIO NMNH3.

9. MpuHumn gencTeus otoannapara, MUKPOCKONa 1 Teneckona.
10. Mogenb rnasa.

11. PasnoxeHune 6enoro ceeta B CNEKTP.

12. MonyyeHne 6enoro ceeta Npu CNOXeHUN CBETA pasHbIX LIBETOB.

JlabopamopHbie pabombi u onbimsl.

1. MiccneaoBaHie 3aBUCUMOCTM yITia OTPaXeH!s CBETOBOTO Jlyya OT yria nageHus.

2. /13yyeHne xapakTepucTuk n3obpaxeHus npeameTa B NOCKOM 3epKare.

3. WccnenoBaHue 3aBUCMMOCTY yrmia MpenoMiieHnsl CBETOBOTO Nyya OT yrna NajeHuns Ha
rpaHuLe «BO3AYX—CTEKMOY.

4. Mony4eHne n3obpaxeHnin C NOMOLLbI0 COBUpatoLLEN NIUH3LI.

5. Onpegenexne oKyCHOrO paccTosHMS 1 ONTUYECKOW CUMbl COBMPAIOLLEN NMNH3LI.

6. OnbITbl NO pa3noxeHuno 6enoro ceeTa B CNEKTP.

7. OnbiTbl NO BOCMPUATMIO LBETa MpeaMeToB MNpu KX HabrniogeHun 4epes LBETOBbIE
UNbTPBI.

Pa3spen 12. KBaHTOBbIe iBNeHus.

OnbIThl Pesepdopaa v nnaHeTapHas mogens atoma. Mogenb atoma bopa. Mcnyckanue u
nornotleHve ceeta atoMoM. KBaHTbl. JInHenyatble CnekTpbl.

PaguoaktmBHocTb. Anbha, 6Geta- U ramma-usnyyeHus. CTpoeHue atoMHOro sapa.
HyknoHHast mogenb atomHoro sgpa. Msotonbl. PaguoaktvBHble npespalexus. lepuog
nosypacnaga atoMHbIX saep.

FnepHble peakumn. 3aKoHbl COXPAHEHMS 3apsiAOBOrO M MacCoOBOMO YKUCEn. JHEPrUst CBSA3M
aToMHbIX sigep. CBA3b Macchl U aHeprn. Peakuun cuHtesa n genexus sigep. VCTOYHMKM
aHeprum ConHua v 3BE3A.

AnepHas aHepreTuka. [encTBuUs pagnoakTUBHBIX U3NYYEHUN Ha XMBbIE OPraHN3MbI.

JemoHcmpauyuu.

1. CNeKTpbl M3MTy4eHUs 1 NOrTOLLEHNS.

2. CnekTpbl pasnunyHbIX rasos.

3. CnekTp BOAOpPOAA.

4. HabntogeHne Tpekos B kamepe BunbcoHa.

5. PaboTta CYETUMKA NOHW3NPYIOLLIMX U3NYYEHN.

6. Pernctpauus usnyyeHus npupoaHbIX MUHEpPasios U NpOAYyKTOB.

JlabopamopHbie pabombI u OnbIMaI.
1. HabntogeHue CniowWHbIX U NIMHEeNYaTbIX CNEKTPOB U3MyYEHUS.
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2. WccnegoBaHne TPEKOB: M3MEPEHWe 3SHepriM YacTuubl N0 TOPMO3HOMY nyTh (no
toTorpacmam).
3. MamepeHne pagnoakTMBHOMO (hoHa.

MoBTOPUTENLHO-0000WatOWMIn MOAYNb.

[MoBTOPUTENBHO-06006LLAIOWMA MOOYNb NPeaHa3Ha4YeH Ans cuctematmsauun u 0b6obLieHus
NPEAMETHOTO COEPKaHUs 1 OnblTa AEeATeNbHOCTH, NPUOBPETEHHOMO NMPU U3YYeHWN BCEro
Kypca (hU3nKkK, a Takke AN MOATrOTOBKM K OCHOBHOMY rOCYZapCTBEHHOMY 9K3aMeHy Mo
(husmnke ans obyyatowmxcsi, BbIOPaBLLUMX 3TOT y4eBHbIN NpeaMmeT.

Mpu N3y4eHUn LaHHOTO MOZYNS Peanu3yrTCs U CUCTEMATU3NPYIOTCS BUAbI AEATENBHOCTH,
Ha OCHOBE KOTOpbIX OBGEecne4nBaeTcs [OOCTUXKEHME NPEAMETHbIX W MeTanpeaMeTHbIX
NNaHupyeMblX pesynbTatoB 00yyeHus, POpMUpYeTCs ecTeCTBEHHOHayyHas rPaMOTHOCT:
OCBOEHWEe Hay4HbIX METOLOB UCCIeA0BaHMS

SIBMEHUA NpUpodbl M TEXHUKM, OBMafeHWe YMEHUAMW ODBSACHATb (DU3MYECKME SBMEHMS,
NPUMEHSS MOSyYEHHbIE 3HAHWS, pelaTb 3afays, B TOM YMCNE Ka4eCTBEHHblE W
9KCNEPUMEHTarbHbIE.

MpUHLUMNMaNBHO LEeATENbHOCTHBIM XapakTep AaHHOrO pasdena peanunsyeTcs 3a CYET TOro,
4TO 0BYyvaroLLMecs BbIMOMHAIOT 3aAaHus, B KOTOPbIX UM NpeanaraeTcs:

Ha OCHOBE MOMYYEHHbIX 3HAHWI pacno3HaBaTb W Hay4YHO 0BBACHATL U3NYECKIe SBMEHNS B
OKpY>XatoLLen NpUpoae N NOBCEAHEBHOM XM3HK;

MCMOMb30BaTh Hay4Hble MeTodbl MCCRefOBaHWS (PU3NYECKUX SBMEHWA, B TOM 4ucChe Ans
MPOBEPKM MMMOTES M NOMY4YEHUS TEOPETUYECKNX BbIBOLOB;

0BBACHATL Hay4YHble OCHOBbI Hanbonee BaxXHbIX AOCTUKEHUA COBPEMEHHBIX TEXHOMOMMMN,
HanpuMep, NPaKTUYEeCKOr0 MCMOMb30BaHMA Pa3fMYHbIX MCTOYHWKOB 3HEPrMM Ha OCHOBE
3aKOHa NpeBPaLLEHNs N COXPaHEHUS BCEX N3BECTHbIX BUAOB SHEPTUN.
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NJAHUPYEMbIE PE3YINIbTATbl OCBOEHWA MPOrPAMMBI MO ®USUKE HA YPOBHE
OCHOBHOI'O OBLLErO OBPA3OBAHUA.

/3y4eHne usnkm Ha ypoBHE OCHOBHOrO 06Liero obpasoBaHus HanpaeneHo Ha
OOCTWKEHME  NMWYHOCTHBIX,  MeTanpeaMeTHbIX W npegMeTHbIX — 0BpasoBaTesibHbIX
pesynbTaToB.

B pesynbtate u3yyeHust (U3MKM Ha YPOBHE OCHOBHOMO 0bLero obpasoBaHnst Y
obyvatowlerocs 6yayT cchopMMpoBaHbl CReayLLME NMMYHOCTHbIE Pe3ynbTaThbl B YacTu:

1) NaTPUOTUYECKOrO BOCNUTAHUSA:

e MpOSIBIIEHNE MHTEPECa K UCTOPUM 1 COBPEMEHHOMY COCTOSIHUKO POCCUMCKOM (DM3NYECKOM
HayKu;

® L|EHHOCTHOE OTHOLLEHWE K JOCTUXEHWUSIM POCCUMCKUX YYEHbIX-(DU3NKOB;

2) rpaxaaHCKoro U AyXOBHO-HPABCTBEHHOIO BOCMUTaHUA:

® T[OTOBHOCTb K aKTMBHOMY Y4acCTWO B 0OCYXAEHWN OOLLECTBEHHO 3HAYUMBIX U STUHECKNX
npobnem, CBA3aHHbIX C MPAKTUYECKUM NPUMEHEHUEM LOCTUXEHWUIA (DU3NKK;

®  0CO3HaHWe BaXXHOCTU MOPANbHO-3TUYECKIX NPUHLMIOB B AEATENbHOCTY YYEHOTO;

3) acTeTUYeCKOro BOCNUTAHUS:

e BOCMPUATUE ICTETUYECKUX KA4eCTB (DM3NYECKOWN HayKuU: €€ rapMOHUYHOTO MOCTPOEHMS,

CTPOroCTH, TOYHOCTH, NTAKOHUYHOCTH;
4) LUeHHOCTU Hay4YHOro MO3HAHUA:

® 0CO3HaHWe LEHHOCTU (PM3NYECKOM HayKW KaK MOLLHOTO MHCTPYMEHTa MO3HaHUS Mupa,
OCHOBbI Pa3BUTUSA TEXHOIOMNIA, BaXHEMLLEN COCTABISAOLLEN KYIIbTYpbI;

e pasBMTWeE Hay4HOW NMBO3HATENBHOCTH, MHTEPECA K UCCIE0BATENbCKON AEATENBHOCTY;

5) hopMUpoBaHMA KyNbTYpbl 3A0POBLSA U IMOLIMOHANBLHOrO 6r1arononyyus:

e 0CO3HaHWe LeHHocTH GesonacHoro obpasa XW3HW B COBPEMEHHOM TEXHONOTMYECKOM
MWpe, BaXHOCTU npasun ©Ge30nacHOro noBedeHUs Ha TpaHcropTe, Ha goporax, C
ANEeKTPUYECKUM W TENIOBbIM 0O0PYA0BAHNEM B JOMALLHUX YCROBUSIX;

e C(POPMMPOBAHHOCTL HaBblka pedpiekcum, Npu3HaH1e CBOEro npaea Ha OWWBKy W Takoro
Ke npasa Yy Apyroro Yenoseka;

6) TpyAOBOro BOCNUTaHUA:

e aKTWUBHOE y4acTue B PELUEHMM NPAKTUYECKUX 3adad (B pamkax cembi, 06pasoBaTenbHOM
OpraHusauun, ropoga, Kpas) TEXHOMNorM4yeckom W CcouuarnbHOM  HanpaBneHHOCTH,
TpebYIoLMX B TOM YnChEe 1 PU3NYECKUX 3HAHWIA;
® VIHTEPEC K MPaKTUYECKOMY U3YYeHWo Npodeccuit, CBA3AHHbIX C (OU3NKON;

7) 3KONOrM4YecKoro BOCNUTaHuA:

e OpWeHTaUMsi Ha NPUMEHeHWe (PU3NYECKUX 3HAHWA ANS pelleHns 3agady B obnacTu
OKpyXatoLlen cpefdbl, NIaHMPOBaHUA MOCTYMKOB W OLUEHKM WX  BO3MOXHbIX
nocneacTBUN ONs OKPYXatoLLen cpeabl;

e 0CO3HaHue rnobanbHOro xapakrepa aKoNor1yeckux NPobem 1 NyTen Ux peLleHus;

8) apanTaumu K U3MEHAWMMCA YCNOBUAM COLManbLHON N NPUPOAHON cpedbl:

e NOTPebHOCTL BO B3aMMOLEWCTBMM MPU BbINOMHEHUM WCCRIEOOBAHUA M MPOEKTOB
(PM3NYECKON HanpPaBIIEHHOCTU, OTKPLITOCTb OMbITY U 3HAHWAM APYTuX;

® OBbILLEHWE YPOBHS CBOEN KOMMETEHTHOCTM Yepes NPaKTUYeCKYo AeATeNbHOCTb;

e NOTPebHOCTb B (DOPMMPOBAHUM HOBbIX 3HaHWIA, B TOM 4uCne POpMynnpoBaTh Maew,
MOHATMS, TMNOTE3bl 0 PU3NYECKIX 0BBEKTAX U ABNEHUSIX;
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0CO3HaHWe AednUMTOB COBCTBEHHBIX 3HAHUI U KOMMETEHTHOCTEN B 0Bnactu husmku;
NnaHnpoBaH1e CBOEro PasBuTHS B NPUOBPETEHNUN HOBbIX (PU3NYECKMX 3HAHWIA,
CTPEMIIEHWE aHanM3MpoBaTb M BbISBNSATb B3aWMOCBA3NM NpuUpodbl, 0bLlecTBa W
9KOHOMMKY, B TOM YUCHE C UCMOSIb30BAHNEM (DU3UYECKUX 3HAHWN;

OLlEHKa CBOMX [EUCTBUA C YYETOM BIIUSHUS HA OKPYXKAKLLYIO Cpedy, BO3MOXHbIX
rnobanbHbIX NOCNEACTBUI.

METANPEOMETHbIE PE3Y/IbTATHI.

B pe3ynbtate OCBOEHUA NporpamMmbl no cbw3vn<e Ha ypoBHE OCHOBHOIO 06Ll.l'eFO

obpasoBaHns y obyvatollerocs OyayT chopMupoBaHbl MeTanpeaMeTHble pe3ynbTaThl,
BKMIOYaloLMe NO3HaBaTeNbHbIE YHUBEPCAmNbHbE Y4eOHble [OEACTBUS, KOMMYHUKATUBHbIE
yHMBEpCanbHble y4ebHble AECTBUS, PErynaTUBHbIE YHUBEPCaNbHbIE YYeOHbIe 1EACTBUS.
Mo3HaBaTenbHble YyHUBEpCanbHble y4eOHbIe AeUCTBUSA

Ba3oBble nornyeckue AencTBuS:

BbISIBMATb M XapaKkTepn3oBaTh CyLLECTBEHHbIE MPNU3HAKN 0OBEKTOB (SBMNEHMI);
yCTaHaBNMBaTb  CYLUECTBEHHbIA MPU3HAK  Knaccudukaumy, OCHOBaHUA  Ans
0606LLEHNS 1 CpaBHEHNS,

BbISIBNSATb 3aKOHOMEPHOCTU 1 MPOTUBOPEYMst B paccMaTpuBaeMblx akTax, AaHHbIX 1
HabMoAEHNAX, OTHOCALLMXCS K (DU3NYECKUM SBNEHNAM;

BbISIBNATb MPUYMHHO-CIIEACTBEHHbIE CBS3W MPU M3YYEHUM (PU3NYECKUX SABMEHUIA W
NpOLECCOoB, [fenaTb BbiBOAbI C MCMONb30BAHWEM [AEAYKTUBHBLIX M UHOYKTUBHBIX
YMO3aKIHOYEHMIA, BbIABUIaTb rMNoTe3bl 0 B3aMMOCBSA3SX (IU3NYECKNX BENUYNH;
CaMOCTOATENbHO BbIOMpaTb C€nocob pelueHnst y4ebHOM  hU3MYecKon  3agaum
(CcpaBHEHME HECKONbKUX BapWaHTOB peLUeHus, BbiOOp Hambonee nOAXOASLLErO C
YYETOM CaMOCTOSITENbHO BbIAENEHHBIX KPUTEPHEB).

BazoBble uccnegosarenbckue AeNCTBUSA:

MCMOSb30BaTh BOMPOChI Kak MCCrefoBaTeNbCKUA MHCTPYMEHT NO3HAHUS;

NPOBOAUTL MO  CAaMOCTOATENbHO  COCTABMIEHHOMY MfliaHy  OfMbIT, HECNOXHbIN
(DM3NYECKNIA SKCTIEPUMEHT, HEBOMbLLOE UCCreaoBaHNe PU3NYECKOTO ABMEHMS;
OLeHMBaTb Ha MPUMEHUMOCTb M JOCTOBEPHOCTb MHAOPMALMIO, MOSYYEHHYIO B X0A4€
NCCReSOBaHNS UMK SKCIEPUMEHTA;

CaMOCTOSATENbHO  bopMynmpoBaTb 0006LEHNs W BbIBOAbI MO  pesynbTatam
NpOBeEHHOrO Habro4eHNs, onbiTa, UCCNEA0BAHNS;

MPOrHO31pOBaTh BO3MOXHOE AanbHellee pa3BuTie (OU3NYECKX NPOLIECCOB, a Takke
BblABUraTb NPEANONOoXeHNs 06 NX pa3BUTUW B HOBbLIX YCIOBUSIX U KOHTEKCTaX.

Pa6ota ¢ uncpopmaument:

MPUMEHATb PasnnyHble METOAbI, WHCTPYMEHTbI WM 3anpocbl Npu noucke u otbope
WH(OPMALMK NI faHHbIX C YH4ETOM NPeanoXXeHHON y4ebHOM (hunsndeckon sagaum;
aHanusupoBaTtb, CUCTEMATU3NPOBATL U UHTEPNPETUPOBaTL UHPOPMALIMIO PaSIUYHBIX
BMZOB 1 (HOPM NpeaCcTaBneHns;

CaMOCTOSATENbHO BbIOMPaTb ONTUMArnbHYK HOPMY NpeacTaBneHns HopMalun
WIMNIOCTPUPOBATL peLlaemMble 3aadvlt HECMOXHLIMU CXeMaMu, Auarpammamu, WHOW
rpacuKkor N Ux KOMBUHaLMAMM.
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KommyHMKaTUBHbIE YHUBEpCaNbHble Y4ebHble AeUCTBUS:

B Xo4e obcyxaeHust yyebHoro marepuana, pesynbTatoB nabopaTopHbix paboT u
NPOEKTOB 3afaBaTb BOMPOCHI MO CYLLECTBY 06CYXOaeMOil TeMbl U BbiCKa3blBaTb UOEMN,
HaLleNIEHHbIE Ha pPeLLeHne 3adayn v noaaepkaque bnaroxenatenbHOCTH 06LEHMS;
COMOCTaBNATb CBOM CYXKAEHWS C  CYXOEHUSIMM  APYrX YYaCTHUKOB Awuarora,
0BHapyxuBaTb pasnuune 1 CXoACTBO NO3ULUK;

BbIpaXaTb CBOK) TOYKY 3PEHUS B YCTHBIX M MCbMEHHbIX TEKCTaX;

nyénnyHo  npeacTaBnsATb  pesynbTaThbl  BbLIMOMHEHHOTO  (OM3MYECKOTO  OMbITa
(3KCMepUMeHTa, 1ccnefoBaHus, NPOeKTa);

NOHMMATb M WUCMONb30BaTh MPEUMYLLECTBA KOMaHOHON W MHAMBWAYaNbHOW paboThl
Np¥ PeLLEHNN KOHKPETHON hn3nyeckon Npobnemsi;

NPUHAMATL LienIM COBMECTHOM [eATENbHOCTU, OpraHW3oBbIBaTh OEUCTBUS MO €€
LOCTUXEHWIO: pacnpedensTb ponu, obeyxaaTe NPOLecchl U pesynbTaTbl COBMECTHOM
paboTbl, 0606LLATE MHEHWSI HECKOMbKUX N0AEN;

BbINOMHATL CBOK 4acTb PaboTbl, 4OCTUras Ka4eCTBEHHOTO pesyrbTara no CBOEMY
HanpaBIEHMIO N KOOPAMHUPYS CBOM AEMCTBUS C APYrMIA YiEHAMM KOMaHZb!;
OLEeHMBATb Ka4yecTBO CBOEr0 Bkmaga B OOWWMA NPOAYKT MO  KPUTEPUSIM,
CaMOCTOSATENBHO CCHOPMYIIMPOBAHHBIM YYACTHUKaMV B3aMMOLENCTBUS.

PerynaiTuBHbIe yHMBepcanbHbIie y4eOHble AeCTBMUA
CamoopraHu3auus:

BbISIBNSATb NPOGNEMbI B XXM3HEHHBIX M Y4eOHbIX CUTYaLuMsX, TPEOYIOWMX ANS peLLeHms
(PU3NYECKIX 3HAHWN;

OPUEHTMPOBATLCA B PasfMYHbIX MOAXO4axX MPUHATMS PeLleHW (MHOMBMAYanbHOE,
NPUHATIE PELLEHUS B TPYNNE, NPUHATUE PELUEHWIA TPYNMNON);

CaMOCTOSATENbHO COCTaBMATb anropuTM peLleHnst (PU3NYecKon 3agaun unu nnaHa
NCCNEAOBaHMA C YYETOM MMEIOLWMXCA PECYPCOB M CODCTBEHHBIX BO3MOXHOCTEW,
apryMeHTMpoBaTh NpegnaraeMble BapuaHTbl PELUEHNI;

nenatb Bblbop 1 BpaTb OTBETCTBEHHOCTh 3a PELLEHME.

CaMOKOHTPO/b, 3IMOLMOHANbHbIA UHTENNEKT:

[aBaTb afjeKBaTHYH OLEHKY CUTyaLn 1 npeanaratb NnaH e€ U3MeHeHus:;

OOBACHATL MPUYMHBI  AOCTWKEHUSI (HEAOCTWKEHUS) Pe3ynbTaToB [AesTeNbHOCTH,
[1aBaTb OLiEHKY NPUOBPETEHHOMY OMbITY;

BHOCWTb KOPPEKTUBbI B AEATENBHOCTb (B TOM YUCIIE B XOF BbINONHEHUS (PU3NYECKOTO
MCCNeJoBaHUS WM MPOeKTa) Ha OCHOBE HOBbIX OBCTOSTENBCTB, WM3MEHMBLUMXCS
CUTyaLWi, YCTAHOBMNEHHbIX OLLMOOK, BO3HUKLLNX TPYAHOCTEN;

OLieH1BaTbL COOTBETCTBUE Pe3ynibTaTa Lienu 1 yCroBusiM;

CTaBuTb cebs Ha MECTO [pYroro YesioBeka B Xo4e Cropa Minm AUCKYCCUM Ha HayYHYH
TEMY, MOHNMATb MOTWBbI, HAMEPEHMS U NOTUKY APYrOro;

Npu3HaBaTb CBOE MpaBO Ha OWMOKy Npy pelleHnn (U3nNYecknx 3agay unu B
YTBEPKAEHMSX HA HAYYHbIE TEMbI M TaKoe Xe NpaBo Apyroro.
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NPEOMETHBIE PE3YJIbTATDI.

K koHUuy obyuyeHusa B 7 knacce npeaMeTHble pe3ynbTaTbl Ha 6a30BOM
YPOBHE JOMKHbI OTpaXaTb C(hOPMUPOBAHHOCTb Y 00YYaOLWMUXCHA YMEHUH:

e ICNOMb30BaTb MOHATUS: (PU3NYECKME U XUMUYECKMEe SBNEHWUS, Habnogexwe,
9KCMEPUMEHT, MOZENb, MnoTesa, eauHULbl (U3MYECKNX BENWUYMH, aTOM, MOMNeKyna,
arperaTHble COCTOSIHWSI BELLeCTBa (TBEPOOE, XWAKoe, razoobpasHoe), MexaHNYeckoe
OBWKEHNE  (PaBHOMEPHOE, HEepaBHOMEPHOE,  MPSAMOMUHENHOE),  TpaekTopus,
paBHOZENCTBYKOWAA cuna, Aedopmauus (ynpyras, nnactuyeckas), HeBeCOMOCTb,
coobLiaroLmecs cocyapl;

e pasnuyatb ABMeHus (auddyans, TEnnoBOE [BWXKEHWE 4YacTWL BeLlecTBa,
PaBHOMEPHOE [OBWXEHWE, HepaBHOMEPHOE [BWKEHWE, MHEPLMS, B3aUMOLENCTBUE
TEN, paBHOBECWME TBEPAbIX TEN C 3aKpennéHHOM OCbl BpalleHWs, nepedaya
[aBneHuss TBEPAbIMW Tenamu, XUOKOCTSAMM W rasamu, aTMOC(epHOe [aBrieHue,
nnaBaHue Ten, NpeBpaLLeHns MeXaHUYECKOW 3HEPTUN) NO ONMUCAHMIO UX XapaKTEPHbIX
CBOMCTB W Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLLMX JaHHOE (DU3NYECKOE SBNEHUE,;

e pacrnosHaBaTb NPOSBMEHNE N3YYEHHbIX (PU3NYECKUX ABNEHNIA B OKPYXatOLLEM MUPE, B
TOM YuCre (PU3NYECKMe SBIIEHWS B MPUPOAE: NMPUMEPbI OBWXEHUS C PasfiMyHbIMU
CKOPOCTAIMW B XXMBOM M HEXMBOW NpUpoLe, LENCTBUE CUMbl TPEHWS B NpUpoae W
TEXHWKE, BMNUSIHWE aTMOC(EPHOro AaBMEHWSt Ha XWBOW OpraHW3M, nnaBaHue pbib,
pblyark B Tene Yenoseka, Npu 3TOM NepeBOaUTb MPaKTUYECKYKO 3agady B y4ebHyto,
BbIAENATb CYLLECTBEHHbIE CBOMCTBA (MPU3HAKN) (DM3NYECKUX SBIIEHUN;

® ONNCbIBaTb W3YYeHHble CBOWCTBA TeNl W (PU3NYECKME SBIIEHUS, MCMONb3YS
dusndeckme BenuuMHbl (Macca, OOBEM, NMNOTHOCTb BeLleCTBa, BPeEMS, MyTb,
CKOPOCTb, CPeHss CKOPOCTb, CUa ynpyrocTu, cuna TSHKECTW, BEC TENA, C1na TPEHMS,
naeneHve (TBEPAOrO Tena, XMAKOCTW, rasa), BbiTankusatowas cuna, MexaHuyeckas
paboTa, MOLWHOCTb, NIEYO CUMbl, MOMEHT CUIbl, KOA(DAPUUMEHT NOMNE3HOro AeNCTBUS
MeXaH13MOB, KMHETUYecKast ¥ noTeHUmManbHas SHeprist), Npu ONMCaHWK NpPaBMibHO
TPaKTOBaTb (PU3MYECKUN CMbICIT MCMOSMb3yEMbIX BEMUYMH, WX 0BO3HaYeHns u
eOVHULBl  (PU3NYECKUX BENMYMH, HaxoauTb (POPMYIbl, CBA3bIBAIOLME [AHHYKO
(OM3NYECKYI0 BENMYMHY C OpYTUMK BENWYMHA XapakTepu3oBaTb CBOWCTBA Ten,
(bum3nyeckne SBMEHNS U NPOoLeCChl, UCMOMb3ys Npasuna CrioxXeHns cun (BAOSb O4HON
NpsIMOiA), 3aKoH [yka, 3akoH [ackansi, 3akoH Apxumeaa, NpaBusIo paBHOBECUS pblyara
(brioka), «30M0TOE NPaBUIO» MEXaHUKK, 3aKOH COXPaHEHWS1 MEXAHWUYECKON SHEepriu,
npu 9TOM [aBaTb ClIOBECHYIO (DOPMYNMPOBKY 3aKOHa W  3anmucbiBaTb  €ro
MaTeMaTN4eCKoe BbIpaXeHue;

e 00BbACHATL (hU3MYECKME SIBMEHMS, MPOLECCHl U CBOWCTBA Ten, B TOM 4YuCne U B
KOHTEKCTEe CUTyaLun NpakTUKOOPUEHTMPOBAHHOIO XapakTepa: BbISBATb MPUYUHHO-
CNefCTBEHHbIE CBA3W, CTPOUTb 0BbACHEHWE U3 1-2 TOTMYECKMX LLAroB C OMOPOK Ha
1-2  M3yyeHHbIX CBOWCTBA (PU3NYECKUX HBMEHUW, (DU3NYECKUX 3aKOHa WS
3aKOHOMEpPHOCTH;

e pewarb pacyeTHble 3afaum B 1-2 [encTBus, WCMONb3ys 3aKkoHbl M (POPMYTbI,
CBA3bIBAOLLME (PU3NYECKME BENMYMHLI: Ha OCHOBE aHanu3a YCnoBus 3ajayu
3anucblBaTth KpaTkoe YCnoBWe, NOACTaBNATb (PU3NYECKUe BeNUYMHBI B POPMYnbl U
NPOBOAMTL PACYETbI, HAXOANUTb CNPaBOYHbIE AaHHbIE, HEOBXOAMUMbIE AN PeLLeHMs
3afayv, OLeHMBaTb PeasniMCTMYHOCTb NOMYYEHHON (PU3NYECKON BESTMYMHDI;
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pacrnosHaBaTb NPOOSiEMbl, KOTOPbIE MOXHO pewwuTb Npy MOMOLLM  (DU3NYECKNX
MeTOZOB, B OMUCaHUM WCCreSOBaHWS BbIOENATb NPOBEPSEMOE MPennosoKeHne
(rMnoTesy), pasnuyaTb W WHTEPNPeTUPOBAaTb MOSYYEHHbIN pesynbTaT, HaXOAWTb
OwKBKM B X04e onbITa, AenaTb BbIBOAbI MO €ro pesynbratam;

NPOBOAUTbL OMbITbl MO HaBMOAEHNIO PU3NYECKUX SBMEHNA U (DU3MYECKUX CBOWNCTB
TEN: (hOPMyNMUPOBaTb MPOBEPSEMbIE NPEaNoNoXeHNs, cobupatb YCTaHOBKY W3
NpeAnoxeHHoro 060pya0BaHKS, 3annCbiBaTb XOA OMbiTa U (hOPMYMPOBATh BbIBOAD;
BbINOSTHATL NPSIMble M3MEPEHNS PacCTOSHIS, BPEMEHW, Macchl Tena, 06béma, Cuibl 1
TEMMEPaTypbl C UCMOMb30BAHMEM aHANOroBbIX M LMPPOBLIX NPUBOPOB, 3anuUCbiBaTh
nokasaHus NpubopoB C Y4ETOM 3aaHHON abCOMKTHON NOrPEeLUHOCTN U3MEPEHUI,
NPOBOAMUTL WUCCIEA0BaHNE 3aBUCUMOCTU OLHOWM (PU3NMYECKON BETMYWHBI OT APYron C
MCMOb30BaHWEM MPAMbIX U3MEPEHUI (3aBUCUMOCTM MyTWU PABHOMEPHO [BWXYLLEerocs
Tena OT BPEMEHW [BWXEHUS Tena, CuMbl TPEHWUS CKOTbXEHNS OT Beca Tena, kayecTsa
0BpaboTkM NOBEPXHOCTEA TeNl UM HEe3aBUCUMOCTU CUMbl TPEHUS OT MIoLwaam
COMPUKOCHOBEHUS Tefl, CUMbl YNPYrocTu OT YAJMHEHUS MPYXWHbI, BbITankuBakoLen
Cunbl OT OBbEMa MOrpPYXEHHOW YacTW Tema W OT MIIOTHOCTW KMOKOCTKH, €€
HEe3aBMCUMOCTW OT MNIOTHOCTW Tena, OT rybuHbl, Ha KOTOPYK MOrPYyXeHo Teno,
YCMOBWA NraBaHWs Ten, YCMOBUM paBHOBECUS pblyara M GrioKoB), y4acTBOBaTb B
NNaHWpoBaHuM y4ebHOrO uMccnefoBaHus, cobupaTb YCTAHOBKY U BbIMOMHATH
N3MEPEHUS, crieys NpeanoXeHHOMY nnaHy, uUKcMpoBaTtb pesysrbTaTbl NOTy4eHHOM
3aBUCUMOCTM (PU3NYECKUX BEIMYWMH B BUAE NPEASIOKEHHbIX Tabnuy M rpacukos,
[enaTtb BbIBOAbI N0 pe3yrbTaTtaM UCCrefoBaHus;

NPOBOANTL KOCBEHHbIE M3MEpeHWUst (DU3NYECKUX BenUuMH (NNOTHOCTL BeLlecTsa
KMOKOCTM W TBEPAOrO Tena, Cuna TPEHUS CKOMbXEHUS, [OaBneHWe BO3ayXa,
BblTarnkuBalowas cuna, [JedCTBYILWAs Ha MOrPy)XEHHOE B XMAKOCTb  Teno,
KO3(PPUUMEHT MONE3HOT0 AEeNCTBUS MPOCTbIX MEXaHU3MOB), creays npearioxXeHHOM
WHCTPYKLWW: NPU BbINOMHEHUN U3MEPEHUI COBUpaTh AKCNEPUMEHTASbHYIO YCTaHOBKY
W BbIYUCNIATb 3HAYEHWNE UCKOMOW BESTUYUHBI;

cobntogatb npaeuna TexHuku BesomacHocT npu pabote ¢ nabopaTopHbIM
obopyaoBaHuem;

yKasblBaTb MPUHUMNLI LEACTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, AMHAMOMETP, coobLyatoLmecs cocyabl, 6apoMeTp, pbiyar, NOABWKHbIA K
HeNoABMXHbIA 610K, HAKMOHHAs MIIOCKOCTb;

XapaKTepu3oBaTb NPUHUMNLI  OEACTBUS  WU3YYEHHbIX MPUBOPOB W TEXHUYECKMX
YCTPOWCTB C OMOPOA Ha WX OMWUCaHUA (B TOM YuCne: MOALIUMHUKKA, YCTPOWUCTBO
BOJONPOBOAA, MMAPaBMMYECKUA NPECC, MaHOMETP, BbICOTOMEp, MOPLLUHEBOW Hacoc,
apeoMeTp), UCNoMb3ys 3HAHWUS O CBOWCTBAX (DU3MYECKUX SBMEHWA W HEobXoanMble
(bm3nYeckne 3aKOHbI U 3aKOHOMEPHOCTH;

NpvBOAUTL NPUMEPbI  (HaxoauTb WHGOPMaUMio O npuMepax) NpaKTUYecKoro
NCMONb30BaHMA (PU3NYECKUX 3HAHWA B MOBCEOHEBHOM XWU3HM Ans obecneyeHns
BesonacHocT npu obpalleHnn ¢ npubopam M TEXHWYECKUMM YCTPOMCTBAMM,
COXpaHeHWs 300pOBbS M COBMIOAEHUS HOPM  9KOMOMMYEecKoro MoBeAeHWs B
OKpyXaroLen cpese;

OCyLLeCTBNATL OTOOP MCTOYHWKOB WH(hOopMauun B VHTepHeTe B COOTBETCTBMM C
3ajaHHbIM MOMCKOBbLIM 3aMPOCOM, Ha OCHOBE WMEOLLMXCS 3HAHWI U MyTEM CPaBHEHUS
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PasfMYHbIX  UCTOYHWKOB  BbIAENATb  MHGOpMauuio,  KoTopas — SBNISiETCS
NPOTUBOPEUMBOIA MU MOXET ObITb HEAOCTOBEPHOMN;

MCNONb30BaTh MPU BbINOMHEHWN YY4eBHbIX 3a4aHWA HaYYHO-MONYNAPHYI NUTEPATYPY
(PU3NYECKOTO COLEPXaHWS, CrpaBOYHble MaTtepuansl, pecypcbl cetT WHTepHeT,
BMadeTb NpUEMamMM KOHCMEKTUPOBAHWA TEKCTa, npeobpa3oBaHus WHdopMauun w3
O[HOIA 3HAKOBOM CUCTEMbI B APYrYIO;

co3gaBaTb COBCTBEHHbIE KpaTKiE MUCbMEHHbIE U YCTHbIE COODLLEHNst Ha OCHOBE 2-3
MCTOYHMKOB MHGbOpMaLni OM3NYECKOTrO COAEPXaHus, B TOM yucne nybnuyHo genatb
KpaTkue coOBLLEHMS O pesynbTaTax NPOEKTOB MK y4eOHbIX MCCedoBaHMM, NPy 3TOM
PaMOTHO  MCMOMb30BaTb  M3YYEHHbIN MOHATUWHBIM ~ annapaTt  Kypca  (PuU3uKu,
CONPOBOXAATb BbICTYNNEHWE Npe3eHTaLmen;

NpW BbIMOMHEHUN Y4eBHbIX NPOEKTOB M UCCIEA0BaHWIA pacnpenensTs 0053aHHOCTY B
rpynne B COOTBETCTBMM C MOCTaBMEHHbIMK 3afavyamMu, CNeauTb 3a BbINOSHEHWEM
nnaHa AeWCTBUW, afeKkBaTHO OLUeHWBaTb COOCTBEHHbIM BKMag B AESATENbHOCTb
rpynmbl, BbICTPaMBaTb KOMMYHWKATUBHOE B3aUMOLENCTBME, YUMTbIBAs MHEHWe
OKPYXatoLLMX.

K KoHUy 0Oy4yeHus B 8 knacce npeameTHbIe pe3ynbTaTbl HA 6a30BOM YPOBHE AOMKHbI
oTpaxaTb ChOPMUPOBAHHOCTL Y 0OYUaLOLWMXCA YMEHWN:

MCMONb30BaTh MOHATUS: Macca U pa3Mepbl MOMEKYs, TENNOBOE ABMXEHUE aTOMOB U
MOSEKYN, arperaTHble COCTOSIHWUS BELLECTBA, KpUCTannMYeckne n amopdHble Tena,
HaCbILLEHHbIN 1 HEHACHILLEHHbIN Nap, BNAXHOCTb BO3AYyXa, TeMnepaTtypa, BHYTPEHHSS
SHeprus,  TEnnoBOW  ABUraTeNlb,  3NEMEHTapHbIA  SNEeKTpUYeckun  3apsg,
ANeKTpuUYeckoe none, NPOBOAHUKN U OUSNEKTPUKN, MOCTOAHHDBIA 3MEKTPUYECKUI TOK,
MarHuTHoe none;

pasnuyatb SABMeHMs (TennoBoe pacluMpeHue W cxaTue, Tennonepenaya, TeNnoBoe
PaBHOBECME, CMayMBaHWe, KanwunnspHble SBMEHUS, WCMapeHue, KOHAeHCauus,
NnaBneHue,  KpucTannusauws  (OTBEpAEeBaHWe),  KkuneHue,  Tennonepegaya
(TENIONPOBOAHOCTbL, KOHBEKUMS, M3NYYeHWe), SneKTpusaumus Tern, B3aumogencTeme
3apsnoB, AENCTBUS SNEKTPUYECKOro TOKa, KOPOTKOE 3aMblkaHue, B3auMoLencTeue
MarHuTOB, AENCTBME MArHUTHOMO MOMS Ha MPOBOAHMK C TOKOM, 3MEKTPOMarHuTHas
WHOYKUMS) MO  OMUCAHWKO MX XapakTePHbIX CBOWCTB M Ha OCHOBE OfbITOB,
[EMOHCTPUPYIOLLMX AaHHOE (PU3NYECKOE SBNEHNE;

pacno3HaBaTb NPOSIBIEHNE U3YYEeHHbIX (PU3NYECKIX SBIEHWIA B OKPYXKAIOLLEM MUPE, B
TOM 4ucne (U3NYECKMe SBMEHUS B MNPUPOAE: MNOBEPXHOCTHOE HATSKEHWE W
KanunnspHble SBMEHWS B MpUpode, Kpuctannbl B npupoge, wanydeHne ConHua,
3amep3aHue BOLOEMOB, Mopckue Bpusbl, 0bpa3oBaHNe pockbl, TyMaHa, UHesl, CHera,
ONeKTpUYecKne SBMEHNS B aTMOCEpe, 3MEKTPUYECTBO XMBbIX OpPraHu3MOB,
MarHuTHoe none 3emnu, Apeid NomcoB, POfb MArHUTHOMO MOMS ANS XM3HW Ha
3eMne, NOnspHOe CUsiHUE, NPU 3TOM NEepPeBOAUTL NPAKTUYECKYHO 3adady B y4ebHyto,
BbIAENSATb CYLLECTBEHHbIE CBOUCTBA (MPU3HAKM) (OU3NYECKUX SBIEHWI;

ONUCbIBaTb  M3yYeHHble CBOWCTBA Ten W (DU3MYECKME SBMEHWS, WCNOMNb3ys
(hu3nyeckme BeNMYMHbI (TemnepaTtypa, BHYTPEHHSS SHEPrsi, KOMYEeCTBO TENMOThI,
yaenbHas TennoéMKOCTb BELeCTBa, YAeNbHas TennoTa nnaBneHus, YaenbHas

TENNoTa napoobpa3oBaHus, yOenbHas TennoTa cropaHus TOMNKBa, Ko3@ULMEHT
19



NONMe3Horo OenWCTBUA TEMOoBOM MallMHbI, OTHOCUTENbHAast BMAaXHOCTb BO34YyXa,
ONEKTPUYECKNA 3apsif, CuMla TOKa, SANEKTPUYECKOe HanpshkeHue, COmnpoTUBMEHWE
NPOBOAHMKA, YOENbHOE COMpOTMBIIEHME BellecTBa, pabota M MOLWHOCTb
ANEKTPUYECKOTO TOKA), MPU ONMCaHMM NPaBUNbHO TPaKTOBaTb (PU3NYECKUA CMbICH
NCNONb3yeMbIX BEMUYMH, 0B03HAYEHUS U eQNHNLI (UBMYECKUX BEMNMYMH, HAXOANTb
(bopMyIibl, CBA3bIBAKOLLME OaHHYK (DM3NYECKYI0 BENMUYUHY C OPYIMMU BENUYMHAMM,
CTPOUTb rPAOUKM U3YYEHHBIX 3aBUCUMOCTEN (PUNYECKIX BENNYNH;

XapaKkTepu3oBaTb CBOWCTBA Tefl, (PU3MYECKME SBMEHMS U MPOLECCHI, WUCMOMb3ys
OCHOBHbIE MOMOXEHUS MOMNEKYNSPHO-KMHETUYECKON TEOpUU CTPOEHMSI BELLECTBa,
NPUHUMN  Cynepnosvumn nonen (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHeHWs
3apsga, 3akoH Oma ans yyacTtka uenu, 3akoH [koyns—/leHua, 3akoH COXpaHeHus
SHeprumM, npu 3TOM [aBaTb CMOBECHYH (HOPMYMMPOBKY 3aKOHA M 3anucblBaTb €ro
MaTEMaTNYeCKOE BbIpaXeHWe;

OBBACHATL (hU3MYECKME MPOLECCHI M CBOMCTBA TEM, B TOM YWCNe U B KOHTEKCTE
CUTyaLuit NPaKTUKOOPUEHTUPOBAHHOTO XapakTtepa: BbISIBNATb
NPWYMHHOCNELCTBEHHbIE CBA3W, CTPOUTL 0OBACHEHWE M3 1-2 NMOrMYEcKWX LaroB C
OMOpOoN Ha 1-2 N3y4YeHHbIX CBONCTBA (IM3NYECKUX SBIIEHNI, (PU3NYECKIX 3aKOHOB WK
3aKOHOMEpPHOCTEM;

pewarb pacyéTHble 3ajayn B 2-3 OEWCTBMSA, MCMOMb3YS 3aKOHbI U hOpMYIbI,
CBA3bIBAOLME (DU3MYECKME BESMYMHBI: HA OCHOBE aHanuW3a YCnoBus 3ajauu
3anucbIBaTh KpaTKoe YCroBue, BbISBNATb HEAOCTATOK JaHHbIX AN PELLleHns 3afaum,
BbIGMpaTh 3aKOHbI 1 OPMYIIbl, HEOBXOAUMbIE AN1S €€ PELLEHNs, NPOBOANTL PACHETI
W CpaBHWBATb MOJSIYYEHHOE 3HaYeHMe (PU3NYECKON BEMWUYMHBI C  W3BECTHLIMM
OaHHbIMK;

pacno3HaBaTb MpoBriemMbl, KOTOpPble MOXHO PeLMTb MpKU MOMOWM  (OU3NYECKMX
METOAOB,  MCMOMb3ys  ONUCaHWe  WCCNeaoBaHWs,  BblAeNsATb  NPOBEPSEMOE
NPeanosioXXeHne, OLeHMBaTb MNPaBUNBLHOCTL MOPSAKa MPOBEOEHUS UCCReLoBaHUS,
[enarb BblBOAbI;

NPOBOANTL OMbITbI MO HABGMIOAEHMIO (DM3NYECKUX SIBIIEHWA UNW (PU3NYECKUX CBOWCTB
Ten (KanunnsipHble SBIIEHMS, 3aBUCMMOCTb [aBfEHMS BO3dyxa OT ero 06béMa,
TeMmnepaTypbl, CKOPOCTW Npouecca OCTbIBaHWS W HarpeBaHWs Npu WU3NYyYEHUH OT
UBeTa uanydvatollen (nornoLatoLlen) noBepPXHOCTH, CKOPOCTb WUCMApeHUst BOAbI OT
TeMnepaTypbl XWOKOCTM W NAoWaan e€ nOBepXHOCTU, JNekTpusauus Ten u
B3aMMOLENCTBME JNEKTPUYECKUX 3apSA0B, B3aUMOAENCTBIUE MOCTOSIHHLIX MarHUTOB,
BM3yanu3aLums MarHUTHbIX NOSIEN NOCTOSHHbIX MarHUTOB, AENCTBUS MarHUTHOTO NOMS
Ha MPOBOAHWMK C TOKOM, CBOMCTBA 3MeKTpOMarHWTa, CBOWCTBA 3NEKTpoABUraTens
MOCTOSIHHOTO TOKA): (hOPMYNMUPOBaTh MPOBEPSEMbIE MPEANoNOXeHUs, cobupatb
YCTQHOBKY M3 MpeanoxeHHoro 0BopyaoBaHMs, OMUCbIBaTb X0 OfbiTa W
(hopMynMpoBaTh BbIBOAbI;

BbINOMHATb NPSIMbIE U3MEPEHUS TeMNepaTypbl, OTHOCUTENbHON BNAXHOCTK BO3ayXa,
CUMbl TOKa, HampshKeHUst C WCMONb30BaHWEM aHaroroBbiX NpPUBOPOB ¥ OATYMKOB
(OM3NYECKUX BENMYMH, CPaBHMBATL PesynbTaTbl U3MEPEeHWN C YYETOM 3afj@aHHON
abCcontoTHON NOrPELLHOCTY;

NPOBOAMTL MCCreoBaHMe 3aBUCUMOCTM OOHOW (PU3NMYECKON BENWUYMHBI OT OPYron C
NCMONb30BaHMEM MPAMbIX M3MEPEHUI (3aBUCUMOCTb COMPOTUBNEHUS NPOBOAHMKA OT
ero AnNuHbI, NoLaamn nonepeyHoro CeveHns 1 yaensHOro ConpoTUBIIEHNS BELLECTBA

NPOBOAHMKA, CUIbl TOKA, MAYLLETO Yepe3 NPOBOAHWK, OT HAaNPSKEHNS HA NMPOBOLHWKE,
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uccnefoBaHWe MocnefoBaTenbHOro W napasnensbHoro COeAMHEHUN MPOBOLHMKOB):
NnaHWpoBaTb 1ccneoBaHue, cobupaTtb YCTAHOBKY U BbIMOMHATL U3MEPEHUs, crneays
NPeLsIoKeHHOMY NnaHy, (MKCUPOBaTb pe3ysnbTaThl NOSTy4YeHHOW 3aBUCUMOCTYU B BUAE
Tabnuy 1 rpacukos, Aenatb BbIBOAbI MO pesynbTaTaM UCCNeA0BaHMS;

NPOBOAUTb KOCBEHHbIE U3MEPEHUS (PU3NYECKMX BENINYMH (YAenbHas TENNOEMKOCTb
BELLeCTBa, CONPOTUBIIEHNE NPOBOAHMKA, paboTa U MOLLHOCTb 3NEKTPUYECKOrO TOKA):
NNaHMpoBaTb W3MEPeHNs, CobupaTb 3KCMEPUMEHTANbHYIO YCTaHOBKY, Creays
NPeLSI0KEHHON UHCTPYKUMK, U BBIYUCTIATL 3HAYEHWE BENUYMHDI;

cobntogate npaeuna TexHuku GesomacHocT npu pabote c  nabopaTopHbIM
obopynoBaHuem;

XapaKTepu3oBaTb MPUHUUMBI  JEACTBUS  U3Y4YEHHbIX MPUBOPOB W TEXHUYECKUX
YCTPOWCTB C OMOPOM Ha WX ONMWUCaHUs (B TOM YuUCre: cucTemMa OTOMSEHUS [OMOB,
rMrpomeTp, naposas TypOWHa, amnepmeTp, BOMbTMETP, CYETYMK 3NEKTPUYECKOM
SHepruK, NeKTPOOCBETUTENbHbIE NpUOOpPLI, HarpeBaTeribHble  3neKTponpubopsl
(NpuMepbl), 3nekTpuyeckue npeSoXpPaHUTENN, 3SNEeKTPOMarHuT, aneKkTpoasuraTenb
MOCTOSIHHOTO TOKA), WCMOMb3ysl 3HAHUA O CBOWCTBAX (PU3NYECKUX SBMEHUA U
HeobXxoauMble (U3NYECKNE 3aKOHOMEPHOCTMY;

pacnosHaBaTb MPOCTble TEXHWYECKWE YCTPONCTBA M M3MEpPUTESNbHbIE NPUMBOPbI MO
CXeMaM W CXeMaTU4HbIM PUCYHKaM (XWOKOCTHbIA TEPMOMETP, TEPMOC, NCUXPOMETP,
MMrpoMeTp, ABuraTerlb BHYTPEHHErO CropaHus, 3MeKTPOCKOMN, peocTtaT), COCTaBNATh
CXEMbI| 3MNEKTPUYECKUX Lienen ¢ nocrneaosartesibHbIM 1 napansienbHbiM COeAUHEHNEM
9NEeMEHTOB, pasnnyas ycrioBHble 0603Ha4YEHNS ANIEMEHTOB ANEKTPUYECKUX Lienen;
NpMBOAUTL NPUMEPbI  (HaxoauTb WHGOPMaUMio O npuMepax) NpaKTUYecKoro
NCMONb30BaHNA (DU3NYECKUX 3HAHWA B MOBCEOHEBHOM XW3HM Ans obecneyeHns
besonacHocT nmpu obpalleHnn ¢ npubopaMn U TEXHUYECKUMU YCTPONCTBAMM,
COXpaHeHWs 300pOBbS M COBMIOAEHUS HOPM  9KONMOTMYEeckoro noBeAeHWs B
OKpyXXatoLLen cpeqe;

OCYLLEeCTBNATL MOWUCK WHGopMauuy (uanyeckoro cogepxaHus B WHTepHeTe, Ha
OCHOBE MMELLMXCA 3HAHUM W NYTEM CPaBHEHWS AOMNOSHUTENbHLIX WCTOYHUKOB
BbIAENATb MHOPMaLM0, KOTOpas SBASETCA NPOTMBOPEYMBOM WM MOXET ObITb
HEOCTOBEPHOW;

MCMONb30BaTh MPK BbINOMHEHUN YYeOHbIX 3aaHN HAay4YHO-NOMYNSAPHYIO NUTepaTypy
(DM3NYECKOrO COAEpXaHuUs, CrpaBOYHble MaTepuanbl, pecypcbl CeTn WHTEpHeT,
BNnafeTb NpMEMamMK KOHCMEKTUPOBAHUS TeKCTa, npeobpasoBaHus MHGopMauun 13
O[HOMN 3HAKOBOW CUCTEMbI B iPYTYIO;

co3gaBaTb COBCTBEHHble MUCbMEHHBIE M KpaTkuMe YCTHble cooblyeHns, obobiyas
WHC(OPMALMIO M3 HECKOSbKMX WCTOYHWKOB (PU3UYECKOr0 COAEpXaHus, B TOM 4uchne
nybrMyHo npeacTaBnATb  pesynbTaTbl  MPOEKTHOA  WAM  UCCEeLoBaTESbCKOM
[EATeNIbHOCTH, NpK 3TOM FPaMOTHO WUCMOMNb30BaTh U3YYEeHHbIN NMOHATUMHBLIN annapat
Kypca pu3unki, CONpoBOXAATb BbICTYNIEHNE NPe3eHTauunel;

Npu BbINOMHEHWN Y4ebHbIX MPOEKTOB U WUCCNedoBaHUM (hU3MYECKUX NPOLEeccoB
pacnpefensTb 0653aHHOCTY B rpynne B COOTBETCTBUM C NOCTaBMEHHbIMU 3aavamu,
CNeauTb 3a BLIMOSIHEHWMEM MnaHa OeWCTBUA W KOPPEKTUPOBaTb €ro, afeKkBaTHO
OueHMBaTb COOCTBEHHbIN BKMaL B  [EATENbHOCTb  IPYMMbl,  BbICTpaUBaTh
KOMMYHWKaTUBHOE B3alMOAENCTBIME, NPOSBNAS FOTOBHOCTL pa3peLlaTth KOHMNKTLI.
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K koHUy 00yuyeHus B 9 knacce npeaMeTHbIe pe3ynbTaTbl HA 6a30BOM YPOBHE [OMKHbI
oTpaxaTb C()OPMUPOBAHHOCTL Y 0OYYaOLMUXCA YMEHWUN:

e ICMONb30BaTb MOHATMA: CUCTEMA OTCYETA, MaTepuarnbHas TOuKa, TPaEeKTopwus,
OTHOCWUTENBHOCTb MEXAHWUYECKOro ABWKEHUS, AecbopManuns (ynpyras, nnactuyeckas),
TPeHWe, LeHTPOCTPEMUTENBHOE YCKOPEHWE, HEBECOMOCTb M MEpPerpysku, LEHTP
TSOKECTH, abCOMOTHO TBEPOOE TEMO, LIEHTP TSKECTWM TBEPAOro Tena, paBHOBECHE,
MexaHuyeckne konebaHus UM BOMHbI, 3BYK, WMHGPa3BYyK W  ynbTpasBsyk,
9NEKTPOMArHUTHbIE BOSMHbI, LUKANa SNeKTPOMarHUTHbIX BOMH, CBET, BnM30pyKOCTb U
[anbHO30PKOCTb, CMEKTPbl MCMyCKaHUS W mornouwleHus, anbga, beTta- u ramma-
WN31y4eHns, N30TONMbI, SAEpHas SHepreTuka;

e pasnuyatb SBMEHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMONMHENHOE ABUKEHME,
PaBHOYCKOPEHHOE  MPAMOMMHENHOE  [BWXKEeHMe, cBobogHOEe najeHve  Ten,
PaBHOMEPHOE [ABWXEHWE MO OKPYXHOCTW, B3aMMOLENUCTBME TEN, pPeakTUBHOE
OBWXeHWe, konebaTenbHoe ABMXEHWe (3aTyxalolwme W BbIHyXaeHHble konebaHus),
PE30HAHC,  BOIHOBOE  [BWXKEHWE,  OTpaKeHMe  3Byka,  NPAMOSIMHENHOE
pacnpocTpaHeHue, OTPaXEHWe W MNpenoMrieHMe CBeTa, MOMHOE BHYTPEHHee
OTpaXXeHue CBeTa, pasrioxeHne Benoro cBeTa B CMEKTP W CROXEHWE CreKTpanbHbIX
LUBETOB, AWCMEpPCUsl CBETa, ECTeCTBEHHasl pPaaMOaKTUBHOCTb, BO3HUKHOBEHWE
NIMHENYATOro CnekTpa M3fyyeHus) Mo OMMCaHWI0 WX XapakTepHbIX CBOWCTB U Ha
OCHOBe OMbITOB, AEMOHCTPUPYIOLLMX JaHHOE (DM3NYECKOE SBMNEHNE;

e pacrnosHaBaTb NPOSBMEHNE N3YYEeHHbIX (PU3NYECKUX ABMEHNIA B OKpYXatoLLeM Mupe (B
TOM Yucrne u3ndeckue SBneHns B NPUPOAE: NPUNMBLI U OTIIMBLI, ABUXEHUE MNAHET
COnHEeYHOW CUCTEMbI, PEAaKTUBHOE [ABWXEHME XUBbIX OPraHW3MOB, BOCMPUATHE 3BYKOB
KMBOTHBbIMW, 3EMIIETPSCEHNE, CENCMUYECKME BOIHbI, LyHamu, 9x0, UBeTa Ter,
ONTUYECKMe SBNEHMS B npupode, Ouonornyeckoe  OeWCTBME  BMAWMMONO,
yNbTPaMONeToOBOr0 U PEHTTEHOBCKOTO U3NYYEHUN, €CTECTBEHHbLIA PaANOaKTUBHbIN
(POH, KOCMWYECKME Nnyyn, PaaMOaKTUBHOE U3MyYeHWe MNPUPOLHbLIX MUHEPANOB,
LENCTBME PaMOaKTUBHBIX U3NYYEHWUI HA OPraHM3M YenoBeka), Npu 9TOM NepeBoaunTb
NPaKTUYeCKyto 3adadvy B y4ebHyto, BblAensTb CyLECTBEHHbIE CBOWCTBA (Mpu3Haky)
Pr3NYECKNX SABNEHMN;

e OMNUCbiBaTb W3yYyeHHble CBOWCTBA Ten W  (PU3MYECKUE SBMEHWUS, WCMOMb3ys
(bM3NYeckne BENNUMHBI (CPeaHAs U MTHOBEHHAs CKOPOCTb Tena npy HepaBHOMEPHOM
OBWXEHWW, YCKOPEHWe, nepemeLleHune, nyTb, YrnoBas CKOpPOCTb, CUMa TPeHus, cuna
YNPYrocTu, cuna TSKECTH, YCKOpeHue cBoBOAHOrO nageHust, BEC Tena, MMNysbC Tena,
MMNYMbC CUIbl, MEXaHu4eckas paboTa ¥ MOLWHOCTb, NOTEHUManbHas SHeprs Tena,
NOLHATOTO HaZ MOBEPXHOCTbIO 3eMIMW, MOTEHUManbHas 3HEPrust CKaTon MPYKUHbI,
KWHETMYECKAs 3JHeprusl, MoSiHas MexaHudeckasi SHeprusi, nepuog W vacrtota
konebaHWit, AnMHa BOMHbI, FPOMKOCTb 3BYKAa W BbICOTA TOHA, CKOPOCTb CBETA,
nokasaternb MPENOMIIEHNS  Cpedbl), MpW  ONMCaHUM MNPaBUNBHO  TPaKTOBaTb
(OM3NYECKMA CMBICIT UCMONMb3YEMbIX BENNYMH, 0003HAYEHNS U eauHULEI PU3NYECKNX
BE/IMYMH, HaxXoauTb (DOPMYmbl, CBSA3bIBAKOLME AAHHYIO (DU3UYECKYHD BENUYUHY C
OPYrMU  BESNIMYMHAMK, CTPOUTb TPaMKM M3YYEHHbIX 3aBUCUMOCTEN (PU3NYECKUX
BENUYMH;

e XapaKTepu3oBaTb CBOWCTBA TeN, (DM3NYECKME SBIEHMS M NPOLLECCHI, MCNOMNb3Ys 3aKOH
COXPaHEHUS 3HEPriN, 3aKOH BCEMUPHOrO TATOTEHWUS, MPUHUMN CYnepnosuumm cur,
NPUHUMN  OTHOCUTENbHOCTU [anunes, 3akoHbl HbKOTOHA, 3aKOH  COXpaHeHUs
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MMNyrbCca, 3aKOHbl OTPAXEHUS W MNPEnoMSIEHUs CBETa, 3aKOHbl COXPaHeHUs
3apsgOBOTO M MacCoBOTO YMUCEN NP SAEpHbIX peakuusix, nmpu 3TOM [aBaTthb
CMNOBECHY0 POPMYNIMPOBKY 3aKOHA 1 3aMiCbIBaTb €r0 MaTEMaTUYECKOE BbIpaXeHue;
0BBACHATL (DU3MYECKME MPOLECCHI M CBOMCTBA TeSl, B TOM YMCIE U B KOHTEKCTE
CUTyaunin  NPaKTUKOOPWEHTUPOBAHHOTO  XapakTepa:  BbISBNATb  MPUYUHHO-
CNefCTBEHHbIE CBA3W, CTPOUTb 0BBACHEHWE U3 2—3 NOTMYECKMX LLArOB C OMOPON Ha
2-3 UM3yYeHHbIX CBOWCTBA (PU3NYECKUX SBIIEHUN, (PU3NYECKUX 3AKOHOB WU
3aKOHOMEpPHOCTEW;

pewaTb pacyéTHble 3adayn (OMMparoLMecs Ha CUCTEMY W3 2-3 ypaBHEHUN),
UCMONb3ys 3aKOHbI U (POPMYIbI, CBA3bIBAIOLLME (DU3NYECKME BESIMYMHBI: HA OCHOBE
aHammusa ycroBusi 3afauu 3anucbiBaTb KpaTKoe YCroBME, BbISIBNATL HefocTarolme
MMM M30bITOYHbIE AaHHble, BbIOMPATL 3aKOHbI U (HOPMYIbl, Heobxoaumble Ans
PEeLLeHNs, NPOBOANTL PACHETbI U OLEHNBATb PEASIMCTUYHOCTb NOMYYEHHOTO 3HAYEHNS
(Pr3nMYeCKo BESIMYMHBI;

pacnosHaBaTb NPOBSIEMbl, KOTOPbIE MOXHO PewwTb Npy MOMOLM  (DU3NYECKNX
MEeTOOB, WCMOSb3ys  ONUCaHWe  UCCredoBaHUs,  BbIAENATb  NMPOBEPSEMOE
NpeanonoXxeHue, OLUEHWBAaTb NPaBWUSIbHOCTb MOPsSAKa NPOBEAEHUS WCCredoBaHUS,
[enatb BbIBOAbI, UHTEPNPETUPOBATL Pe3ynbTaTbl HAbMAEH U OMbITOB;

NPOBOAMTb OMbITbl MO HaBMIOAEHNIO PU3NYECKUX SBMNEHWUIA UM DU3MYECKUX CBOWNCTB
Ten (M3y4eHne BTOPOro 3aKkoHa HbloTOHA, 3aKOHa COXPaHEHWS 3Hepriu, 3aBUCUMOCTb
nepuoaa konebaHuin NPYKMHHOTO MasiTHUKA OT MacChl rpy3a U1 KECTKOCTU NPYXWHbI 1
HE3aBMCUMOCTb ~ OT  aMmniuTyabl  ManblX  KonebaHwit,  NPSIMOSIMHENHOE
pacnpocTpaHeHne CBETa, pasnoxeHune 6enoro cBeTa B CMEKTP, W3yYeHWe CBOWCTB
n3obpaxeHns B NIOCKOM 3epKane 1 CBOMCTB M300paxeHus npeameTa B cobuparoLen
NMH3e, HabntogeHWe  ChMOWHbIX M JIMHEMYaTbIX  CMEKTPOB  U3MNYy4YeHus):
CaMOCTOSATENbHO CcObOMpaTh YCTaHOBKY W3 W3BbITOMHOro Habopa 060pynoBaHus,
ONUCbIBaTb XOZ OMbITa 1 ero pesynbTathl, (HOPMYINPOBaTh BbIBOABI;

NPOBOAUTL NpU HEOBXOAMMOCTU CEPUD MPSAMbIX U3MEPEHUI, ONpeaenss cpegHee
3HaYeHWe n3MepsieMoit BeMYMHbI (POKyCHOe paccTosiHMe cobuparollen NWH3bI),
06ocHOBbIBaTb BbIBOP Cnocoba n3mMepeHuns (M3mMepuTenbHOro npubopa);

NPOBOAWTbL MCCNeLoBaHWE 3aBUCUMOCTEN (DU3NYECKUX BESIMYMH C UCMOMb30BAHNEM
NpSMbIX U3MEPEHUA  (3aBUCUMOCTb NYTU OT BPEMEHU MPU  PABHOYCKOPEHHOM
OBWKEHUMM ©e3 HavanmbHOW CKOPOCTM, nepuoda Konebauuii MaTeMaTU4ecKoro
MasiTHUKa OT AMWHbI HUTW, 3aBUCUMOCTYU Yrna OTPaXeHUs CBeTa OT Yyrna nafeHns u
yrna npenomsieHuns oT yria nageHus): nnaHupoBaThb UCCNeaoBaHne, CaMOCTOATENTbHO
cobupaTb  yCTaHOBKY, (DMKCMpOBaTb pe3ynbTaTbl MOSYYEHHON  3aBMCHMOCTM
(hM3NYECKNX BENWYMH B BMae Tabnuu v rpadvkoB, Aenatb BbIBOAbI MO pesynbTaTam
NCCEeAoBaHus;

NPOBOANTL KOCBEHHbIE W3MEPEHUs (DU3NYECKUX BENUYMH (CPEAHSt CKOPOCTb M
YCKOPEHWe Tena npu paBHOYCKOPEHHOM [BWXEHWUN, YCKOpPEHe CBOBOHOMO nageHus,
KECTKOCTb MPYXWHbI, KOI(WMPUUMEHT TPEHUS CKOMBXKEHUS, MeXaHuyeckas pabota u
MOLLHOCTb, YacToTa W nepuog konebaHun MaTeMaTWyeckoro U MPYXUHHOTO
MasTHWKOB, ONTUYeckast cuna cobupatollen NIUH3bl, PagnNoaKTUBHBLIA - (OH):
NNaHWpoBaTb U3MEPEHUs, cobupaTb 3KCMEPUMEHTANbHYIO YCTAHOBKY M BbIMOMHATH
N3MepeHus, cneays NpeasioKEHHON MHCTPYKUMW, BbIYUCTIATL 3HAYEHWE BENUYUHLI U
aHanusupoBaTb MOMyYeHHble pesynbTaTthl € YY4ETOM 33[aHHOW MOrpeLHOCTY

N3MepeHni;
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e cobniogatb npaBuna TexHWkM 6GesonacHocTM npu pabote ¢ nabopaTopHbIM
obopynosaHuem;

® pasnuyatb OCHOBHblE MPU3HAKM M3YYeHHbIX (PU3MYECKUX MOZEnen: martepuasbHas
TOYKa, abCoOMOTHO TBEPAOE TEMO, TOYEYHbI UCTOYHWK CBeTa, Nyd, TOHKas fMH3a,
nnaHeTapHas MOAenb aToMa, HyKNOHHas MoZerb aTOMHOro S4pa;

e XapaKTepu3oBaTb MPWHUMMbI OEUCTBUSI M3YYeHHbIX NPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOPOW Ha WX OMKCaHMs (B TOM YMCTIE: CNNAOMETP, AATUMKM NOSNOKEHUS,
PacCTOAHUA W YCKOPEHUs, paKkeTa, 93XOroT, OYKM, Nepuckon, oToannapar,
ONTUYeCKNe CBETOBOAbI, CMEKTPOCKOM, A03UMETP, kamepa BunbcoHa), ucnonb3ys
3HaHMA O CBOWCTBAX (PU3NYECKUX SBMEHWA UK Heobxoaumble —m3nyeckue
3aKOHOMEPHOCTHU;

® ICNOMb30BaTb CXEMbl M CXEMATUYHbIE PUCYHKM M3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
N3MEPUTENbHBIX NPUMOOPOB M TEXHOMOMMYECKMX MPOLECCOB NPW peLleHun y4ebHo-
NPaKTUYEeCKNX 3adad, ONTUYECKME CXEMbI ONS MOCTPOEHUS M30OpaXeHU B NNIOCKOM
3epkane 1 cobuparoLLen NnH3e;

e PUBOOMTb MPUMEpPbI (HAaxoauTb WHOPMAUMID O npuMepax) NPaKTUYECKoro
NCMONb30BaHNA (DU3NYECKUX 3HAHWA B MOBCEOHEBHOM XW3HM Ans obecneyeHns
BesonacHocT npu obpalyeHnn ¢ npubopam U TEXHUYECKUMU YCTPONCTBAMM,
COXpaHeHWs 300pOoBbS M CODMIOAEHMS HOPM  9KOMOTMYECKOro MOBEAEHWs B
OKpYXatoLLen cpese;

e OCYLIeCTBNATb MOMCK WHOpMaLMM (U3MYeckoro cogepxaHus B MHTepHeTe,
CaMOCTOATESbHO (POPMYNMUPYS MOMCKOBbIA 3amMpoC, HaXo4uTb NyTU ONpeneneHus
[OCTOBEPHOCTM  MOMYYEHHOM WHGOPMAUMM HA OCHOBE MMEKOLWMXCH 3HaHUA U
[0MNOMHUTENbHBIX UCTOYHMKOB;

e ICNOMb30BaThb NPU BLINOMHEHUN YYEOHBIX 3a4aHWi HAaY4YHO-NONYNSPHYID NUTepaTypy
(DM3NYECKOrO COAEpXaHUs, CrpaBOYHble MaTepuanbl, Pecypcbl CeTu WHTEpHET,
BMafeTb NpPUEMaMM KOHCMEKTMPOBAHWA TeKCTa, npeobpa3oBaHus WHdopMauun w3
OLHOM 3HAKOBOW CUCTEMbI B APYTYIO;

| cosgaBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHbIE COOBLLEHUS HA OCHOBE MHOpMaLuK U3
HECKOJTbKMX WCTOYHUKOB (PU3NYECKOr0 coaepaHus, nybnuyHo npefctaBnaTb pesynbTarbl
NPOEKTHOW WNW WCCrenoBaTeNbCkon AeATENbLHOCTU, MpKU 3TOM TPAMOTHO MCMONb30BaTh
W3YYEHHbIN MOHATUMHBIA annapaT M3y4aemoro pasgena @usnku W COMpoBOXAATb
BbICTYNIIEHME NPe3eHTaLMen C Y4ETOM 0COBEHHOCTEN ayaMTOPUM CBEPCTHUKOB.
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TEMATUYECKOE NMITAHUPOBAHUE.

7 KNACC.

Ne
n/n

HanmeHoBaHwe pasgenos
W TEM NporpaMmb|

KonuyectBo yacoB AneKTpoHHbIe (unchpoBble)

ob6pa3soBaTenbHble pecypchl

BCErO: | KP | NP

Pasgen 1. ®usnka u eé ponb B NO3HAHMM OKPYXalOWero Mmpa

1.1 | ®u3uka - Hayka o npupoae 2 Bubnuoteka LIOK
1.2 | dusmyeckne BENUYMHBI 2 https://m.edsoo.ru/7f416194
1.3 | EcTecTBeHHOHay4YHbIN MeTOq 2 Bubnuotexa LIOK

NO3HaHNA

https://m.edso0.ru/7f416194

Wroro no paspeny

6

Pasgen 2. NepBoHayanbHbIe CBeAeHUs 0

CTpOEeHUU BelleCTBaA

2.1 | CTpoeHue BellecTBa 1 Bubnmotexa LIOK

2.2 | OBuxeHue n B3aumoaelicTeue 2 1| Ntps:fim.edsoo.r/7f416194
YacTuL BeLlecTBa

2.3 | ArperaTHble COCTOSIHMS BELLECTBA 2 Bubnuoteka LIOK

https://m.eds00.ru/7f416194

Wroro no paspeny | 5

Pazgen 3. [IBuxeHune n B3aumopencTeme Ten

3.1 | MexaHun4eckoe aBMXeHMe 3 Bubnuotexa LIOK
3.2 | WHepups, macca, NiIoTHOCTb 4 |1 htips:/jm.edsoo.ru/7f416194
3.3 | Cuna. Buabl cun 14 1 | 2 | bubnuoreka LIOK

https://m.eds00.ru/7f416194

Wroro no pazpeny | 21

Pasgen 4. [laBneHue TBEépAbIX TeN, XXMAKOCTEWU U ra3oB

4.1 | OasneHue. MNepenava naBneHus 3 - | - | bubnmoreka LIOK
TBép,El,bIMVI Tenamu, XUaKoCTSIMU 1 https://m.edso0.ru/7f416194
rasamu

4.2 | [laBneHue xnakocTtu 9) - -

4.3 | ATmMocthepHOe aaBneHue 6 - | - | bBubnmorexa LIOK

https://m.edso0.ru/7f416194

4.4 | [lencTBME XNOKOCTU U rasa Ha 7 1 | 3 | bubnuoteka LIOK
I'IOpr>KéHHoe B HUX TENo https://m.edso00.ru/7f416194

Wroro no pasgeny | 21

Pazpen 5. Pabota n MowWHOCTbL. dHeprus

5.1 | PaboTta 1 MOLIHOCTb 4 1 | - | Bubnuoteka LIOK
https://m.eds00.ru/7f416194

5.2 | lNpocTble MexaHW3MbI ) 1 | - | bubmmoreka LIOK
https://m.eds00.ru/7f416194

5.3 | MexaHnueckas aHepruis 5 1 | 1 | bubnuoteka LIOK
https://m.eds00.ru/7f416194

9.4. | MNpomexyToyHas aTtectaums 1 -1

(MOHUTOPWHT)

Wroro no paspeny

15

UTOro:

68
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8 KIACC.

Ne HanveHoBaHve pa3aenos KonuyectBo yacoB AneKTpoHHbIe (uudpoBble)
n/n 1 TEM NporpamMMbi obpasoBaTtenbHble pecypcbl
BCEroO: | KP ne
Pasgen 1. TennoBble fiBneHus
1.1 | CTpoeHue 1 CBOWCTBA BELLECTBA 7 - - | bubnuoreka LIOK
https://m.eds00.ru/7f4181ce
1.2 | TennoBsble NpoLecchl 21 1 5 | bubnmoteka LIOK
https://m.eds00.ru/7f4181ce
Wroro no paspeny | 28
Pazgen 2. dnekTpuyeckne 1 MarHUTHbIE IBNIEHUSA
2.1 | OnekTpuyeckve 3apsabl. 7 - 1 | bubnuoteka LIOK
3apsikeHHble TeNa 1 ux https://m.edsoo.ru/7f4181ce
B3aWMOJeNCTBME
2.2 | TToCTOSIHHBIN SNEKTPUYECKNIA TOK 22 1 7 | bubnuoteka LIOK
https://m.edsoo0.ru/7f4181ce
2.3 | MarHuTHble aBneHus 6 1 | 1.5 | bubnuoteka LIOK
https://m.eds00.ru/7f4181ce
2.4 | AneKkTpoMarHUTHas UHAYKLUMS 4 - - | bubnuotexa LIOK
https://m.edsoo0.ru/7f4181ce
2.5. | [pomexyToyHas atTectaums 1 1 -
(MOHMTOPWHT)
Wtoro no pasgeny | 40
UTOro: | 68
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9 KNACC.

HanmeHoBaHve pasgenos
W TeM NporpaMmb|

KonuyecTtBo YyacoB

AneKTpoHHbIe (umcpoBbIe)
obpa3zoBaTenbHbIe pecypcbl

BCEFO: | KP [ NP
Paspen 1. MexaHu4eckue siBneHus
1.1 | MexaHun4eckoe ABWKEHME 10 1 Bubnuoteka LIOK
Crocobbl ero OnMCaHNs https://m.edsoo.ru/7f41a4a6
1.2 | B3aumopewicTteue Ten 20 1 3 | bubnmoteka LIOK
https://m.edsoo.ru/7f41a4a6
1.3 | 3aKOHbI COXpaHeHus 10 3 bubnmoteka LIOK
https://m.edsoo.ru/7f41a4a6
WUtoro no paspeny | 40
Pazpen 2. MexaHnyeckue konedaHus U BONHbI
2.1 | MexaHuyeckue konebaHus 7 3 bubnmoteka LIOK
https://m.edsoo.ru/7f41a4ab
2.2 | MexaHu4eckue BOMHbI. 3BYK 8 1 3 | bubnwnoteka LIOK
https://m.edsoo.ru/7f41a4a6
Wroro no paspeny | 15
Pazgen 3. AnekTpomarHuTHoe nosne U ANEeKTPOMarHUTHbIE BOJIHbI
3.1 | nekTpomarHuTHoe none u 6 2 Bubnuoteka LIOK
3NeKTPOMArHUTHbIE BOMHbI https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny | 6
Pa3pen 4. CBeToBble ABNEHUA
4.1 | 3aKkoHbl pacnpoCcTpaHeH1s ceeTa 6 2 bubnuoteka
4.2 | NnH3bl 1 onTuyeckme npubopsi 6 3 Bubnmoreka LIOK
https://m.edsoo.ru/7f41a4a6
4.3 | PasnoxeHue Genoro ceeTa B 3 2 Bbubnmoreka LIOK
CrekTp https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny | 15
Paspen 5. KBaHTOBble ABNEHUA
5.1 | WcnyckaHue 1 nornoLyeHue ceeta 4 1 bubnunoreka LIOK
aToMOM https://m.edsoo.ru/7f41a4a6
5.2 | CTpoeHune aTOMHOro sapa 6 1 Bubnuoteka LIOK
https://m.edsoo.ru/7f41a4a6
9.3 | AloepHble peakuum 7 1 1 | bubnuoteka LIOK
https://m.edsoo.ru/7f41a4a6
WUroro no paspeny | 17
Paspen 6. MMoBTOpMTENBEHO-0606LWAOWMIA MOAY b
6.1 | MoBTopeHve 1 0600LIEHNE 9 2 bubnuoteka LIOK
copepxanus kypca uanki 3a 7-9 https://m.edsoo.ru/7f41a4a6
Knacc
Wroro no pasgeny | 9
UTOro: | 102
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YYEBHO-METOOMYECKOE OBECIMEYEHWE OBPASOBATENIBHOIO NMPOLIECCA.

OBASATEJIbHBIE  YYEBHbIE MATEPWANIBI ANA  YYEHUKA  METOOMYECKUE
MATEPWATbI AJ1A YYUTENA:

e «CbopHuK 3agay no cmanke 7-9 knacc» nog pea. MepbiwkuHa
e «CbopHuk 3agay no cmauke 10-11 knacer» noa pea. Jykawumk

LM®POBbLIE OBPA3OBATE/bHbIE PECYPCbI N PECYPCbI CETWU MHTEPHET:

e hitps://m.edsoo.ru
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