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NMOACHUNTEJIbHAA SATTMCKA

Mporpamma no (M3MKe Ha YpPOBHe OCHOBHOro 06Llero o6pa3oBaHus
COCTaB/fiIeHa Ha OCHOBE MOMOXeHWU M TpeboBaHMI K pe3y/nbTaTtaM OCBOEHUS Ha
6a30BOM YpOBHe OCHOBHOW 006pa3oBaTe/lbHON MPOrpaMmbl, MPeCTaB/EHHbIX B
dIroC 00O, a Takxke ¢ y4éTOM (hefepanbHOM paboyert nporpaMmMbl BOCIUTAHUSA U
KoHuenumun npenogasaHus y4ebHoro npegmMeTa «Pusmka».

CofepXaHve nporpammbl MO ()M3MKe HampasfeHO Ha (opMMpOBaHUE
eCTEeCTBEHHO-Hay4YHOW TPamMOTHOCTM OByYatoWMXCA U OpraHM3aumio M3yyeHus
(hM3MKN Ha [eATeNbHOCTHOW OCHOBe. B mnporpamme no (M3vKe Y4UTbIBAKOTCH
BO3MOXHOCTM Y4yebHOro npeameta B peanmsaumm TpebosaHuii ®rOC OO0 K
NNaHUPyeMbIM IMYHOCTHBLIM U MeTanpeAMeTHbIM pe3y/ibTataM 00yUYeHus, a TaKkxke
MeXMNpeAMETHbIE CBA3N eCTeCTBEHHO-HAaYyUHbIX Y4YeOHbIX NPeaMeTOB Ha YPOBHE
OCHOBHOI0 06LLero obpasoBaHus.

Mporpamma no (r3nKe ycTaHaBNNBAET pacnpefeneHne y4ebHoro Mmatepumana
no rogam oby4veHus (Mo Knaccam), npegsiaraeT NPUMePHY nocnefoBaTe/lbHOCTb
M3yYeHUss TeM, OCHOBAHHYHO Ha J/IOrMKe pasBUTUSA MPEAMETHOrO COAepPXKaHus U
y4éTe BO3PaCTHbIX OCOBEHHOCTEN 06YyHatoLLMXCS.

Mporpamma no (m3nke paspaboTaHa C LENbH OKasaHWUs METOAMYECKOM
MOMOLLM YUMTENIO B CO34aHNM paboyein mporpaMMbl Mo y4ebHOMY npeameTy.

du3nka ABNAETCA  CUCTEMOOOpA3yOWMM AN eCTeCTBEHHO-HayUHbIX
yyebHbIX NpPeaMeToB, MOCKO/bKY PU3NYECKME 3aKOHbI /IeXXaT B OCHOBE MPOLIECCOB
N SBNEHWUA, WN3Yy4aeMbIX XWUMWER, ONONoruein, acTpoHOMUEN W  (DU3NYECKOM
reorpajgmein, BHOCUT BKIag B  €CTECTBEHHO-HAay4HYH  KapTUHY  MUpa,
npefocTaBnseT Hanbonee HACHble 06pasybl MNPUMEHEHUS Hay4yHOro MeToja
MO3HaHWA, TO ecTb cnocoba NnonyyeHnst 4OCTOBEPHbIX 3HAHWIA O MUpe.

OfHa 13 rnaBHbIX 3aga4 (PU3NYEeCKOro obpas3oBaHus B CTPYKType 00Liero
06pa3oBaHNA COCTOUT B (POPMUPOBAHMM eCTECTBEHHO-HAYYHOW PamMOTHOCTU U
MHTepeca K Hayke y 06yyaroLLmxcs.

N3yyeHne m3mkM Ha 6a30BOM ypOBHE nMpeAnofniaraeT  OBfageHue
CnegyroLlWyMy  KOMMETEHTHOCTAMW, XapaKTepu3yHOLMMK eCTeCTBEHHO-HaYyUHYO
rPaMoTHOCTb:

- HAYYHO OOBACHATb ABNEHUS;

- OLleHMBATb Y NOHMMAaTb 0CO6EHHOCTU HAYYHOr 0 UCCNeL0BaHNS;

- MIHTEPNPEeTMPOBaTb faHHble Y UCMO/Mb30BaTb HayYHble J0Ka3aTeNbCTBa
A/19 NONYyYeHNs BbIBOLOB.

Llenm un3yyeHus (U3NKM Ha YPOBHE OCHOBHOIO 06Lero o6pasoBaHus
onpefeneHbl B KoHuenuun npenogasaHns yyebHOro npegmeta «®dusmka» B
obpasoBaTe/fibHbIX —OpraHusaumuax Poccuidickoil  ®efepaumun,  peansyoLmnx
OCHOBHble  00Lle06pa3oBaTe/ibHble  NPOrpamMmmbl,  YTBEPXAEHHOW  peLleHVeM



Konnernn MuHuctepcTBa npoceeLleHust Poccuiickoin ®eaepauun (NPOTOKoON OT 3
nekabpsa 2019 r. Ne MK-4BH).

Llenun nayyeHnsa pusnku:

- NPUOGpeTEHNE WHTEpeca W CTPEMJSIEHUS O00y4YaloLMXCA K HayyHOMY
N3YUYEHUIO MPUPOAbI, PasBUTUE WX WHTENNEKTYa/IbHbIX U TBOPYECKUX
CMOCOBHOCTEW;

- pa3BuUTME MpPeLCTaB/fEHNA O HAYYHOM MeTOfe NO3HaHMS 1 (HOpMMPOBaHMe
MCCNenoBaTe/IbCKOro OTHOLIEHUS K OKPY>KaKOLMM ABNEHUAM;

- (hopmMmMpoBaHMe Hay4YHOr0 MMPOBO33PEHMUS KaK pe3y/ibTaTa U3y4eHUsi OCHOB
CTPOEHUA MaTepun N PyHAAMEHTa/IbHbIX 3aKOHOB (PU3NKU;

- (hopmmpoBaHMe NpeAcTaBieHUA O POAN (U3MKU AN PasBUTUSA APYTUX
eCTECTBEHHbIX HayK, TEXHUKMN N TEXHOJIOTUNA;

- pasBuUTME  MpeACTaBleHMA O  BO3MOXHbIX  cbepax  byayllei
NpoeccnoHabHON AeATeNbHOCTU, CBA3AHHON C (DM3MKOW, MOAroTOBKA K
Aa/bHenLwemy 06y4eHNo B 3TOM Harnpas/ieHUN,

JoCTKeHNe 3TUX Leneld nporpammbl MO ()M3MKE Ha YPOBHE OCHOBHOIO

06Lero obpasoBaHUA 06ecrneynBaeTCa peLleHneM CneyoLmx 3agay:

- NMpUOGpeTEHNe  3HaHWA O  [JUCKPETHOM  CTPOEHUW  BeLlecTBa, O
MEXaHWYECKNX, TEMNMOBbIX, 3MEKTPUYECKMX, MarHWTHbIX W KBAHTOBbIX
ABNEHUNAX;

- NMPUOBPETEHNE YMEHMIN ONUCLIBATL U OOBACHATL (PU3NYECKME ABMEHUA C
MCNONb30BaHNEM MOMYUYEHHbIX 3HAHUI;

- OCBOEHME METO[OB  pelleHWs NPOCTeAWMX pacyéTHbIX 3agady ¢
MCNONb30BaHNEM (h13nMYeCKnx MoZenei, TBOPYECKMX "
MPaKTUKO-OPUEHTMPOBAHHBIX 3a4ay;

- pasBuUTME YMeHWUIA Habnodatb NPUPOAHbIE ABMEHUA W BbIMOMHATL ONbIThI,
nabopaTopHble paboTbl U 3KCMEPUMEHTa/IbHble  UCCeAoBaHUA ¢
MCNONb30BaHNEM U3MEPUTESIbHBIX NPUOOPOB;

- OCBOEHMe NpuémMoB paboTbl C MH(opmaumein (U3NYeCKoro cofepXkaHus,
BK/IHOYasA MHHOPMALMIO O COBPEMEHHbLIX LOCTUMXKEHUAX (DU3NKK, aHA/IU3 U
KPUTUYECKOE OLIEHMBaHWe MH(hopMaLnK;

- 3HAKOMCTBO CO cthepamu rnpohecCMoHaibHOW AeATeNbHOCTM, CBA3aHHbIMU C
(PM3NKOWA, W  COBPEMEHHbIMW  TEXHONOTUAMW,  OCHOBAHHLIMW  Ha
AOCTUDKEHUAX (DU3NYECKOI HayKMN,

Ha un3yuyeHne qu3nkn (6a30Bblil YPOBEHb) Ha YPOBHE OCHOBHOrO 06LLEro

obpasoBaHua 0TBOANTCA 238 vacoB: B 7 Knacce — 68 yacos (2 yaca B Hefesno), B 8
Knacce — 68 yacoB (2 4aca B Hegento), B 9 knacce — 102 yaca (3 yaca B Hefento).

Mpefnaraemblii B NporpaMme no uanke nepeyeHb 1abopaTopHbIX paboT K
ONbITOB HOCUT PEKOMEH/ATENbHbIN XapaKTep, YUNTENb AeNaeT BbIOOP NPOBEAEHNS



NabopaTopHbIX PaboT M OMbITOB C YYETOM WHAMBUAYIbHBIX OCOGEHHOCTEV
00YYaloLLMXCS, CUCKA IKCMEPUMEHTANTbHBIX 3alaHuiA, NpeaiaraeMbiX B paMKax
OCHOBHOIO FOCY/JapCTBEHHOI0 3K3aMeHa Mo hU3KKe.



COOEP>XAHVE OBYUEHUA
7 KNACC

Pa3sgen 1. dunsnkKa 1 eé posib B N0O3HaAHUM OKpYXXaloLLero Mmumpa.

du3nka — Hayka O npupofe. HAsneHus npupogbl. PU3MYECKUe SBNeHUS:
MeXaHW4YecKue, TenoBble, 3N1EKTPUYECKNe, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dur3nyeckne BeNMUUHBbL. VI3MepeHre (U3NYECKUX BeNUYUH. DPUnyeckue
npunéopsl. MNorpewHoCcTb N3MepeHnin. MexayHapogHas cucTema eauHuL,

Kak u3nka ©n [pyrme ecTeCTBeHHble HayKy W3y4yaloT Mpupoay.
ECTeCTBEHHO-Hay4HbI MeTOf MNO3HaHMSA: HabMAeHWe, MOCTaHOBKA Hay4HOro
BOMPOCA, BbIABUXXEHME TUMOTe3, 3KCMEPUMEHT NO NPOBEPKE rMnoTe3, 06bACHEHNe
Habnogaemoro asneHns. OnvcaHne HU3NYeCKNX ABMIEHNIA C MOMOLLbIO MOENEN.

JemMoHcT paumn.

1. MexaHnyeckue, TennoBble, 3MeKTPUYECKME, MarHUTHbIe, CBETOBbIE
ABNEHNA.

2. @u3anyeckne Npuobopsl 1 npoueaypa NPAMbIX U3MEPEHWIA aHaIoroBbIM 1
LMPPOBLIM NPNBOPOM.

JTabopaTopHble paboThbl M OMNbITHhI.

1. OnpepgeneHvie LeHbl fefleHns LWKabl U3MepuTeisHOro npuéopa.

2. V3amepeHune pacCcTOAHWUIA.

3. /3mepeHne 06bEMA XXNAKOCTU U TBEPAOIO Tena.

4. OnpefeneHne pasmMepoB MasbIx Ten.

5. M3mepeHne TemnepaTypbl NpUY MOMOLUM >KUAKOCTHOrO TepMOMeTpa U
[laTuMKa Temneparypbl.

6. [poBefeHWe unccnefoBaHWA MO MPOBEPKe TMMoTesbl: AanNbHOCTL MOMéTa
LLIapuKa, NyLeHHOro ropuM3oHTasIbHo, TemM 60/ibLle, YeM 60/bLle BbiCOTa
nycka.

Pa3gen 2. MNepBoHaya/ibHble CBeeHNA 0 CTPOEHNM BeLLeCTBa.

CTpoeHne BewlecTBa: aroMbl W MOMeKynbl, WX pasMepbl. OnbITol,

[0Ka3blBaloLLMe JUCKPETHOE CTPOeHWE BELLECTBaA.

[BmxeHne dactuy, Bewlectsa. CBA3b CKOPOCTM [OBWXKEHUA 4YacTul C
TemnepaTypoil. BpoyHOBCKOe [ABWXeHWe, Anddysns. Bammogeincteme 4acTul
BELLLeCTBa: NPUTSXEHNE N OTTa/IKMBaHKE.

ArperaTHble COCTOSIHUA BeLLEeCTBa: CTPOEHWe ras3oB, XWAKOCTEN U TBEPAbIX
(KpucTanimyeckmx) Ten. B3aMMoCBA3b MeXay CBOWCTBAMU BELLECTB B pasHbIX
arperatHbIX COCTOAHUAX U UX aTOMHO-MOEKYNAPHbIM CTpoeHnem. OCob6eHHOCTH
arperaTHbIX COCTOSIHWI BOApbI.

JemMoHcT paumn.

1. HabnogeHne 6pOyHOBCKOIO ABMXEHUS.



2. HabnogeHue anddysnn.

3. HabntogeHne  SABNeHWA,  OOBACHAIOWMXCA  MPUTSDKEHUEM WK
OTTa/IKUBAHMEM YaCTUL, BeLLeCTBa.

JTabopaTopHble paboThbl M OMNbITHhI.

1. OueHka [fmameTpa artoma MeTOAOM psafoB  (C  MCNO/b30BaHUEM
(hoTorpadmit).
2. OnbITbl N0 HABMKOAEHNIO TEMI0BOMO pacLUpPeHns rasos.
3. OnbITbl N0 O6HAPY)KEHWNIO LENCTBUA CUN MOJIEKYNIAPHOTO NMPUTSXKEHUS.
Pasgen 3. ABMXeHne 1N B3anMOAencTBme Tes.
MexaHnuyeckoe [ABWKeHWe. PaBHOMEpPHOe W HepaBHOMEPHOE [BWKEHME.
CkopocTb. CpefHAs CKOPOCTb MNPV HepaBHOMEPHOM [ABVKEHMMW. Pacyét nyTtu u
BPEMEHW ABWKEHUS.
fBneHne MHepumun. 3aKOH MHepuuun. B3avmofencTBMe Ten Kak NpuynHa
M3MEHeHNs CKOPOCTU [BWMXKeHus Ten. Macca Kak Mepa WHEePTHOCTM Tena.
[MnoTHoCTb Bewlectsa. CBA3b MNOTHOCTU C KO/IMYECTBOM MOJSIEKYN B eAuHuLE
06bEMa BelLecTBa.
Cuna Kak xXapakTepucTuka B3ammogencTems Ten. Cuna ynpyroct U 3akoH
lyka. VI3mepeHue cusibl C NMOMOLLBIO AUHAMOMETpPA. HABMIEHUE TAFOTEHUS U Cua
TsKecTU. Crna TAKeCTM Ha apyrux nnaHeTtax. Bec tena. HesecomocTb. CnoxeHue
CWUN, Hanpas/ieHHbIX M0 O4HOM NpsMOW. PaBHoAelcTBYOWaAs cun. Cuna TpeHus.
TpeHne CKOMbXXeHNA 1 TPeHWe NoKos. TpeHue B NPUPOLE U TEXHUKE.
JemMoHCcT paumn.
1. HabnogeHne MexaHNYeCKoro ABUXeHnsa Tena.
2. V3mepeHne CKOpOCTY NPAMOIMHENHOTO ABUKEHUS.
3. HabnofeHue aBneHns NHepuun.
4. HabntofeHne N3MeHeHUs CKOPOCTU MpK B3aUMOAENCTBUN Te.
5. CpaBHeHMe mMacc Nno B3aMMOLENCTBUIO Te.
6. CnoxeHve cun, HanpaeieHHbIX N0 O4HOW NPSMOIA.
JTabopaTopHble paboThbl M OMNbITHhI.
1. OnpepfeneHvie CKOPOCTN PaBHOMEPHOMO ABMXXEHWNA (LlapuiKa B XXUAKOCTH,
MOAEeIN 3/IEKTPUYECKOro aBTOMOOUA U TaK Aasiee).

2. OnpepeneHve cpefHen CKOPOCTU CKOMbXEHUA 6pycka uav Lapuka no
HaKNOHHOW N/IOCKOCTHN.
OnpepeneHne NJIOTHOCTX TBEPAOIO Tena.
OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb pPacTsKeHUs (gedopmarmn)
MPY>XXUHbI OT NPUTOXKEHHOMN CUNbI.

5. OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCUMOCTb CWU/bl TPEHUSA CKONBXEHUA OT
Beca Tesia 1 XxapaKTepa COnprKacatoLmxca noBepxXHOCTEN.

Pasgen 4. aBneHne TBEPAbIX Tes, XXNAKOCTEN 1 rasos.



[asneHvie. Cnocobbl YMeHbLUEHNA 1 YBeNNYeHUs AaBfeHud. [laBneHune rasa.
3aBUCMMOCTb faBfieHMs rasa OT 06béma, TemnepaTypbl. [lepepaya [aBneHus
TBEPALIMU Tenamu, XUAKOCTAMU U rasamu. 3akoH [lackand. [MHeBMaTuyeckue
MalUMHbl. 3aBUCUMOCTb [AaBfIEHUA XXUAKOCTU OT TNy6uHbIL. [MApoCTaTUYECKMiA
napagokc. CoobuaroLmecs cocyapl. M'napaBnnmyeckne mexaHn3Mbl.

ATMocepa 3emnn M atMmocepHoe gaeneHue. MpuyMHbl CyLLecTBOBaHUA
BO34YLUHON 0607104k 3emnn. OnbIT Toppuyennn. 3MepeHne aTtmocgepHOoro
[iaBneHns. 3aBUCMMOCTb aTMOC(EPHOrO AaB/ieHMs OT BbICOThbl HaZ, YPOBHEM MOpS.
[Mpnbopb! 4NA N3MEPEHNs aTMOCHEPHOro AaBNeHus.

[eicTBme XXMAKOCTU U rasa Ha Norpy>kéHHoe B HUX Teno. BbiTankusatoLLas
(apxmnmepoBa) cuna. 3akoH Apxumepa. NnasaHve Ten. BosgyxonnasaHue.

JemMoHcT paumn.
3aBMCUMOCTb [aBfieHMA rasa oT Temnepartypsbl.

[Mepenava faBNeHUA XUAKOCTLIO U ra3oMm.

CoobLuaroLmecs cocyabl.

"'MapaBnnyecKmnin npecc.

MposiBNeHve AeCTBUA aTMOCHEPHOro AaBeHNs.

3aBMCUMOCTb BbIT/IKUBAKOLLENA CU/bI OT O6bEMA MOrpY>XXEHHOW YacTu
Tena v NI0THOCTU XUAKOCTH.

PaBeHCTBO BbITa/IKMBAKOLLEN CW/Ibl BECY BbITECHEHHOMN XXMUAKOCTMU.
Ycnosue nnaBaHUs Ten: NnaaBaHWe WX MNOTPYXeHWe Ten B 3aBUCUMOCTU
OT COOTHOLLUEHWA MNIOTHOCTEN TeNa 1 XXMAKOCTHK.

JTabopaTopHble paboThbl M OMNbITHhI.

1. VccnefoBaHuve 3aBUCMMOCTM Beca Tefa B Boge OT 06bEMa MOrpy>XEHHON B
XXWOKOCTb YacTu Tena.

2. OnpefeneHve BblTaIKMBaOWEA CUMbl, [JEWCTBYIOLLEA Ha  Teno,
NOrpy>XeHHoe B XXUAKOCTb.

3. TpoBepkKa He3aBMCUMOCTY BbITa/TKMBALIOLLE CUIbI, AENCTBYIOLLEN Ha TENo
B )KUJKOCTU, OT Macchl Tena.

4. OnbITbl, AEMOHCTPUPYIOLLME 3aBMCUMOCTb  BbITA/IKMBAOLWEN  CUNbl,
[ENCTBYIOLLEN HA Teno B >KUAKOCTM, OT 0O0bEMA MOrPYy>XEHHOW B
XXWOKOCTb YacTu Tena 1 OT NJIOTHOCTU XXULKOCTU.

5. KOHCTpympoBaHve apeomeTpa WANM  KOHCTPYMPOBaHWe JIOAKUM WU
onpeneneHue eé rpy3ono4bLEMHOCTM.

Pa3gen 5. Pabota 1 MOLHOCTb. SHeprus.

MexaHnueckas paboTta. MOLLHOCTb.

[MpocTble MexaHW3Mbl: pblyar, 670K, HaKIOHHAad MA0CKOCTb. [1paBuno

paBHOBecusi pblyara. [lpumMeHeHWe npaBuna paBHOBECUS pblyara K 6/10KY.
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«30/10T0e npasuno» MexaHuku. K14 npocTbix MexaHu3moB. [1pocTble
MeXaHW3Mbl B ObITY N TEXHUKE.

MexaHunuyeckaa 3aHeprud. KuHeTnyeckad W NOTeHUMaslbHas 3Heprus.
MpeBpaLLeHne 04HOro BUAa MeXaHUYeCKO 3HEPrUN B APYron. 3aKOH CoXpaHeHus
3HEPTrNN B MEXAHUKE.

JemMoHcT paumn.

1. [MpumMepbl NPOCTbIX MEXaHU3MOB.

JTabopaTopHble paboThbl M OMNbITHhI.

1. OnpepgeneHvie paboTbl CUIbl TPEHUA MPU PaBHOMEPHOM [ABWXKEHUMW Tena

M0 rOPU30HTa/IbHOW NOBEPXHOCTMU.

2. VccnefoBaHue yCcnoBuiA paBHOBECKS pblyara.

3. WM3mepeHue KT, HaKOHHO NNOCKOCTW.

4. W3y4deHue 3aKOHa COXpPaHeHUs MeXaHNUYECKON 3Hepruu.

8 K/IACC

Pasgen 6. TensoBble ABNEHUA.

OCHOBHble MOMOXEHUA MOJIEKYNAPHO--KUHETUYECKON Teopun CTPOEHUS
BewlecTBa. Macca M pa3Mepbl aTOMOB M Monekyn. OnbiTbl, NOATBEPXKAAlOLLME
OCHOBHbI€ MOJIOXKEHWNA MOSIEKYNAPHO-KUHETUYECKO TEOPUMN.

Mogenu TBEPLOro, >MAKOrO W rasoobpasHOro COCTOSHWIA BeLlecTBa.
Kpuctannmyeckne n amopHble Tena. O6bACHeHWEe CBOWCTB ra3os, XUAKOCTEN U
TBEPALIX Te/l Ha OCHOBE [MOJIOKEHUA MONEKYNAPHO--KUHETUYECKOW TEopun.
CmMaumBaHuMe 1 KanunnsapHble aB/eHUsA. TennoBoe pacLUMpeHne 1 cxKaTtue.

Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbKO TEM/I0BOr0 [ABWXXKEHUA
yacTuy. BHyTpeHHss 3aHeprus. Crocobbl WM3MEHEHUs BHYTPEHHEW 3Hepruu:
Tenaonepefava 7 coBepLUeHue paboTbl. Buabl Tenaonepeaaun:
TEN/I0NPOBOAHOCTb, KOHBEKLUSA, U3/TYUYEHME.

Konnyectso TensoTbl. YenbHasa TernsioBMKOCTb BellecTsa. TensioobmeH u
TENJ0BOe paBHOBecue. YpaBHeHVWe TennoBoro GanaHca. [nasneHve u
oTBepAeBaHMe KPUCTIMYECKMX BELIEeCTB. YJAenbHad TennoTa MiaBneHus.
[MapoobpasoBaHMe W KOHAeHcaums. McnapeHuwe. KuneHue. YpenbHada Tennora
napoobpas3oBaHns. 3aBUCUMOCTbL Temnepatypbl KUMEHWs OT aTMOCHepHOro
[laBneHns.

BnaxkHOCTb Bo3ayxa.

JHeprua TonmBea. Y aenbHasa TenaoTa cCropaHus.

MpuHuMnbl paboTbl TennoBbiX pAsuraTtenein KI1L Tennosoro pasuratens.
Tennosble ABUraTesiv 1 3aLmTa oKpy»XatoLLei cpeabl.

3aKOH CoxXpaHeHusa 1 NPeBpaLLeHNs 3Heprum B TEMIOBLIX NPOLEeccax.

JemMoHCcT paumn.

1. HabnogeHne 6pOyHOBCKOrO ABMXEHUS.
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10.
11.
12.
13.

HabnogeHne auddysnn.

HabnoaeHne SBNeHNiA CMaunBaHNA 1 KanuansapHbIX SBNEHNIA.
HabnoeHne Ten10BOro paclUMpeHns Ten.

I3mMeHeHVe AaBneHWs rasa npu M3MeHeHUM 06bEMAa WM HarpeBaHun Uau
OXNaXXAeHNN.

[MpaBuna N3MepeHns TemnepaTypsbl.

Buabl Tennonepegayun.

OxnaXkjeHune npu coBepLLEHMM paboThl.

HarpeBaHue npu CoBePLUEHNN pabOoTbl BHELLIHMMMW CUTAMMW.
CpaBHeHWe TENNOEMKOCTEN Pa3INYHbIX BELLECTB.
HabntogeHne KuneHus.

HabntoeHne NoCTOAHCTBA TEMMePaTypbl NPV NIaBfeHUN,
Mogenu TennoBbIX ABUraTenen.

JlabopaTopHble paboTbl U OMNbITbl.

1.
2.
3.

10.
11.
12.
13.

OnbITbl M0 06HAPYXXEHUIO AENCTBUSA CUT MONEKYNIAPHOTO MPUTSHKEHNS.
OnbITbI MO BblpaWMBaHIO KPUCTa/II0B NOBAPEHHOW COMN MK caxapa.
OnbITbl MO HabMOLEHNIO TEMIOBOr0 PaclUMPEHUs ras3oB, XXUAKOCTER ©
TBEPAbIX TE.

OnpefeneHvie JaBneHUs BO3ayXa B 6ainoHe WNpuLa.

OnbITbl, AEMOHCTPUPYIOLIME 3aBUCMMOCTb [JaB/IEHUS BO3Ayxa OT €ro
06bEMa 1 HarpeBaHUA NN OXNaXKAeHWS.

[MpoBepKa runoTesbl IMHENHOW 3aBUCMMOCTM AJIMHbI CTONIOMKA XXMUAKOCTY
B TEPMOMETPUYECKOW TPYOKe OT TemMnepaTypbl.

HabniogeHve W3MeHeHWs BHYTPEHHeW 3Heprum Tena B pe3ynbTare
Tennornepegayn n paboTbl BHELLUHUX CUI.

WccnepgoBaHue sABNeHWA TennioobMeHa MpU CMELUVMBaHUKU  XOMOLHON U
ropsavei Bogpl.

OnpefeneHve  Ko/iM4YecTBa  TEMOTbl,  MOMYYEHHOrO  BOZOW  Mpwu
Tenn006MeHe C HarpeTbiM MeTa//IMYECKUM LUTNHAPOM.

OnpefeneHvie yaensHON TENI0EMKOCTU BeLLLECTBa.

ccnepoBaHme npoecca ncnapeHus.

OnpefeneHrie OTHOCUTENIbHOM BI&XKHOCTU BO3AyXa.

OnpefeneHvie yaensHON TeNN0ThI NAaBeHNA NbJa.

Pasaen 7. DnNeKTPUYecKne U MarHUTHbIE SABMEHUS.

OnekTpmzauua Ten. [lBa poAa 3MeKTPUYECKMX 3apsiaoB. B3aumopeictsue
3apsXKeHHbIX Ten. 3akoH KynoHa (3aBUCMMOCTb  CUMbl  B3aMOAEACTBYS
3aPSHXKEHHbIX T/ OT Be/IMUMHbI 3apSA0B U PACCTOSAHUSA MexXay Tenamm).

OneKTpuueckoe nosne. HanpsXKEHHOCTb 3MEKTPUYECKOro nons. [MpuHLMM
Cynepno3nLMmn 3NeKTPMYECKNX NoNeli (Ha KaYeCTBEHHOM YPOBHE).



HocuTenu anekTpuyeckux 3apafoB. SNeMeHTapHbIN 31eKTPUYeCcKuid 3apag.
CtpoeHve artoma. [1poBOAHWKM W OUSNEKTPUKWN. 3aKOH  COXpaHeHus
3NEeKTPUYECKOr0 3apsa.

ANEKTPUYECKUIA TOK. YCNOBUA CYLLECTBOBAHMUA 3MEKTPMUYECKOro TOKa.
NICTOYHMKM MOCTOSAHHOrO TOKa. [eicTBMS 3MEeKTPUYECKOro ToKa (TennoBoe,
XMIMUYECKOe, MarHUTHOE). DNIEKTPUYECKNIA TOK B XXUAKOCTAX U rasax.

AnekTpuyeckas uUenb. Cuna TOKa.  ONEKTPUYECKOe  HamnpshKeHue.
ConpoTuBfeHMe NPOBOAHMKA. Y [eNbHOe COnpoTMB/eHWe BellecTBa. 3akoH Oma
ana  ydactka uenwu. [locnefoBatenibHOe W nNapanfienbHoOe  COeAWHeHne
NPOBOAHWKOB.

Pabota X MOLLHOCTb 3/1eKTpPUYeCcKoro Toka. 3akoH [hxoyns—/leHua.
ANeKTpuYecKue Lenu 1 noTpebuTenn aNneKTPMUYeCKoin aHeprum B ObITy. KopoTkoe
3aMblKaHue.

[MOCTOAAHHbIE ~ MarHWTbl.  B3aMMofeincTBMe  MOCTOAHHBLIX ~ MarHWTOB.
MarHutHoe none. MarHuTHoe none 3eM/IN U €ro 3HayeHue A8 XKU3HU Ha 3emie.
OnbIT  3JpcTefja. MarHutHoe nNone 3M1eKTpuyeckoro Toka. [lprmMeHeHwme
3N1EKTPOMarH1MTOB B TEXHUKE. [eiCcTBre MarHUTHOrO NOMs Ha NPOBOAHUK C TOKOM.
AnekTpoapuraTesis NOCTOAHHOINO TOKa. MCMonb3oBaHMe 3M1eKTPoABUraTeNien B
TEXHUYECKMX YCTPOMCTBAX U Ha TpaHCMNopTe.

OnbITbl ®apajesn. ABneHVe 3NeKTPOMarHUTHON MHAYKLUMK. TpaBuno JleHua.
AneKTporeHepartop. Cnoco6bl nony4veHns 3NEKTPUYECKOM 3Hepruu.
ANeKTPOCTaHL MM Ha BO30OHOB/AEMbIX UCTOYHMKAX IHEPTUN.

JemMoHcT paumn.

AneKTpun3aLma Ten.
[lBa pofa aneKTpMYeCKMX 3apsA0B U B3aUMOLENCTBME 3apsXKEHHBIX Terl.
YCTPOINCTBO U eNCTBKNE 3NIEKTPOCKONA.
AnekTpocTaTnyeckas NHAYKLUNA.
3aKOH COXpaHeHWs 3/1IeKTPUYECKMX 3apsaa0B.
[MpOBOAHMKN N ANINEKTPUKN.
MogenvMpoBaHue CUMIOBbIX IMHWNIA 3NIEKTPUYECKOTO MOSIS.
ICTOUHMKM NOCTOAHHOIO TOKa.
[eCcTBMA 3N1eKTPMUYECKOro ToKa.
. DNEKTPUYECKMI TOK B XXUKOCTU.
. a30BbIN paspsg.
. \3amepeHune cunbl TOKa amnepmMeTpom.
. \3mepeHre 3neKTpruyecKoro Hanps>kxeHna BoSIbTMETPOM.
. PeocTat 1 marasvH conpoTuBIEHNIA.
. B3aumogeincTeme NOCTOAHHbLIX MarH1TOB.
. MogenvpoBaHne HeBO3MOXHOCTY pa3feneHns NositocoB MarHmTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MogenMpoBaHue MarHUTHbIX Mo/ NOCTOAHHbIX MarHUTOB.

OnbIT 3ApcTesa.

MarH1uTHoe nose ToKa. SNEeKTPOMAarHnT.

[eicTBMe MarHUTHOTO MOJIA Ha MPOBOAHMK C TOKOM.

ANeKTpoaBUraTe/lb NOCTOSAHHOIO TOKa.

ccnepoBaHue ABEHNA 3N1eKTPOMArHUTHOW MHAYKLUN.

OnbITbl dapases.

3aBMCUMOCTb Harpas/fieHUs WHAYKUMOHHOIO TOKa OT YC/I0BWIA €ero
BO3HWKHOBEHWS.

AneKTporeHepaTop NOCTOAHHOIO TOKa.

JlTabopaTopHble PaboThl 1 OMbIThI.

1.

o gk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITbl N0 HabGMOAEHUIO 3NeKTpu3aumMuM Ten WHAYKUMER W npu
COMPUKOCHOBEHMM,

ccnefoBaHue [OEMCTBUA 3NMEKTPUYECKOrO MONA Ha MPOBOAHUKM U
AN3NEKTPUKMN.

C60opkKa 1 npoBepKa paboTbl 3N1EKTPUYECKO LLEMM NOCTOSAHHOIO TOKa.
13mepeHune 1 perynnpoBaHmne CUbl TOKa.

3mepeHune 1 perynmpoBaHmne HanpsXkeHus.

VccnepgoBaHue 3aBUCMMOCTU CUJIbl TOKA, MAYLLEro yepes pesncTop, OT
COMPOTMB/EHNSA PE3UCTOPA M HAMNPSXKEHNS Ha Pe3nNCTOope.

OnbITbl, NEMOHCTPUPYOLLINE 3aBNCUMOCTb 3NEKTPUYECKOr 0
COMPOTMBNEHNS MPOBOAHMKA OT €ro [/MHbI, NAowWwann MornepeyHoro
CeyeHus 1 maTepuana.

[MpoBepKa npaBuna CRAOXEHUA HaNpPsHKEHWMIA Mpu  nocnefoBaTelbHOM
COeAMHEHNN ABYX PE3UCTOPOB.

[MpoBepka npaBuna Ans CUbl TOKa MpPW napanienbHOM COoeAVHEHUN
PEe3NCTOPOB.

OnpefeneHvie paboTbl 3IEKTPUYECKOrO TOKa, MAYLLErO Yepes pe3ncTop.
OnpefeneHve MOLWHOCTU  3/IEKTPUYECKOTO TOKA, BbI4ENAEMOn  Ha
pesncTope.

VccnepoBaHue 3aBUCUMOCTU CU/Tbl TOKA, MAYLLEro Yepe3 Namroyvky, oT
Harnps>KeHNs Ha Hei.

OnpegeneHune Kr1/ HarpesaTens.

ccnefoBaHMe MarHMTHOIO B3aMOAENCTBUS NOCTOSAHHBLIX MarHUTOB.
3yyeHMe  MarHUTHOrO MONA  MOCTOSIHHbIX  MarHUTOB  MNpU  UX
00beIMHEHNMN N Pa3feNeHnn.

ccnenoBaHWe AeACTBUS 3NEKTPUYECKOrO TOKA Ha MarHUTHYHO CTPENKY.



17. ONbITbl,  [AEMOHCTPUPYIOLLME  3aBUCUMOCTb  CW/bl  B3aMMOLENCTBUSA
KaTylWKM C TOKOM W MarHuTa OT CW/bl TOKa W HanpaBNeHWA TOKa B
KaTyLLKe.

18. V13yyeHve AeiCTBMA MarHUTHOMO Mo/ Ha MPOBOAHMK C TOKOM.

19. KOHCTpynpoBaHue 1 n3ydeHue paboTbl 3NEKTPOABUraTeNs.

20. NamepeHue KT, anekTpoaBuraTenbHON YCTaHOBKMN.

21. ONbITbl MO WCCNEAOBAHMIO SBMEHUSA 3MEKTPOMArHUTHOM  UHAYKLMW:
nccnefoBaHMe W3MEHEHW 3HaYeHMs M Hanpas/eHUs WHAYKUMOHHOIO
TOKa.

9 KJTIACC

Pasgen 8. MexaHn4yeckune ABNeHUS.

MexaHnyeckoe ABMXeHMe. MatepuanbHaa Toyka. CucTeMa OTCYETa.
OTHOCUTE/ILHOCTb MEXaHW4YeCKoro [ABUXXeHus. PaBHOMepHOe NpAMOSIMHENHOe
ABWKeHWe. HepaBHOMepHOe MpAMONNHENHOe ABMKeHMe. CpefHas U MIHOBEHHas
CKOpOCTb Tena npuv HepaBHOMEPHOM ABUXKEHUN.

YcKopeHue. PaBHOYCKOpeHHOe NpsMO/IMHeHOe [ABWXKeHue. CBO6OAHOe
nafeHne. OnbITbl Manunes.

PaBHOMEpHOE [ABWXeHWe MO OKPY>KHOCTW. [Mepuvof u yacTtoTa obpalleHus.
JIHeiHasa v yrnosas CKOpPoCTW. LIeHTPOCTpeMmUTeNIbHOE YCKOPEHME.

MepBbIi 3aKOH HblOTOHA. BTOpoit 3akoH HbloTOHA. TpeTuid 3aKoH HblOTOHa.
[MpuHUMN cynepnosuumn cun.

Cuna ynpyrocTu. 3akoH N'yka. Cuna TpeHus: cuna TPeHNa CKONbXEHUA, cuna
TPEHNA MOKOA, APYrue BUAbI TREHUA.

Cuna TAKECTU M 3aKOH BCEMWPHOIO TATOTEHWA. YCKOpeHWe CBOOGOLHOrO
NafeHnsa. [BmxeHue nnaHeT BoKpyr ConHua. lNMepBasg KocMuyeckas CKOPOCTb.
HeBecoMOoCTb 1 NeperpysKu.

PaBHOBeCWe MaTepuasibHOM TOYKM. ABCONKOTHO TBEpPAOE Teno. PaBHOBecKe
TBEPAOro Tena ¢ 3aKpenséHHOM 0Cbto BpaweHns. MoMeHT cunbl. LIeHTp TskecTw.

mnynbc Tena. 3ameHeHne umnynbca. ViMnynbc cusbl. 3aKOH COXpaHeHUs
nMmnysnbca. PEaKTUBHOE ABUXKEHNE.

MexaHnueckad pabota M MOLLHOCTb. Pabota cun TSXecTW, Ynpyroctu,
TpeHus. CBA3b 3Heprumn v paboThbl. MNoTeHLManbHaa aHeprua Tena, NoOAHATOro Haz
MOBEPXHOCTbLIO 3eM/N. MoTeHLMaIbHas IHEPTUSA CXATOM NPY>XMHbI. KnHeTnyeckas
3Heprus. Teopema O KMHETUYECKOW 3HEPrumn. 3aKOH COXPaHeHUs MexaHWYeCKOoM
aHeprun.

JemMoHcT paumn.

1. HabnogeHne mMexaHNUYeCKOro ABWXKEHUS Tefla OTHOCUTENIbHO PasHbIX Tef

OTCUéTa.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHMe NyTein U TPaeKTOPUIA ABVIKEHUSA OLHOrO W TOro e Tena
OTHOCMTE/IbHO pa3HbIX Te/ OTCUETA.

I3MepeHne CKOPOCTU 1 YCKOPEHUSA NPAMOSIMHENHOIO ABUXXEHWS.
ccnepgoBaHme Npu3HakoB PaBHOYCKOPEHHOTO ABUYXXEHWS.

HabntogeHve ABVKEHNA Tena No OKPY>KHOCTU.

HabnrogeHve mexaHNYecKnx ABMeHNIA, NPOUCXOAALLMX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM W YCKOPEHHOM  ABVDKEHWUM
OTHOCUTENbHO KabnHeTa PU3NKMN.

3aBMCUMOCTb YCKOPEHUA Tefla OT MacChbl Tena W AeWCTBYHOLLEA Ha Hero
CUnbI.

HabntogeHve paBeHCTBa CW MPK B3aUMOAEACTBUN Ter.

I3MeHeHVe Beca Tena npy YCKOPeHHOM [BVXXEHWMN.

Mepegayva nMnynbca Npu B3auMoAencTemm Ten.

Mpeobpa3oBaHns 3HEPrM NPU B3aUMOAENCTBUN TeN.

CoxpaHeHue nmnynbca Npy Heynpyrom B3amMmogencTemm,

CoxpaHeHwue umnynbca Npy abCcotoTHO YNPYroMm B3anMOoAeNCTBUN.
HabntogeHve peakTUBHOTO ABUXKEHUS.

CoxpaHeHme MexaHN4eCcKOon aHeprum npy cBo6oL4HOM MafeHun,
CoxpaHeHme MexaHN4eCKOin aHepPrumn Npu ABKeHUW Tena nog, AecTeuem

MPYXXWHBbI.

JlabopaTOpHble PaboThl 1 OMbIThI.

1.

KOHCTpympoBaHue TpakTa [1s pasroHa W AasibHeilero paBHOMEPHOro
ABWKEHUA LLAPMKA U TENEXKN.

OnpefeneHvie CpefHeEin CKOPOCTM CKOJSIbXXEHUA Opycka WM ABVDKEHUS
LLIapvKa N0 HaKMOHHOM NIOCKOCTW.

OnpefeneHvie YCKOPeHMs Tena MNpU pPaBHOYCKOPEHHOM [ABVDKEHWUU MO
HaK/NOHHOW N/IOCKOCTH.

ccnepgoBaHme 3aBUCMMOCTM MYTW OT BPEMEHW MPWU PaBHOYCKOPEHHOM
ABWXEHUN 63 Ha4aslbHON CKOPOCTW.

[MpoBepka runoTesbl: €cnv Npu PaBHOYCKOPEHHOM [ABMXXEHUM 6e3
HayYa/lbHOW CKOPOCTU MYTW OTHOCATCA Kak pAaf HevyéTHbIX uucen, TO
COOTBETCTBYIOLME MPOMEXYTKN BPEMEHWN OANHAKOBBI.

ccnepgoBaHne  3aBUCUMOCTWM  CUMbl TPEHWA  CKOJIbXKEHUA  OT  CUNb
HOPMasIbHOr0 AAaB/IEHMS.

OnpepeneHne Ko3apuuneHTa TPeHNUA CKONbXEHWS.

OnpefeneHne XXECTKOCTN MPY>KNHbI.

OnpegeneHvie paboTbl CUNbI TPEHUA MPU PaBHOMEPHOM [ABWXKEHUMN Tena
M0 rOPU30HTA/IbHO NOBEPXHOCTMU.



10. OnpefeneHe paboTbl CU/bI  YNPYyrocT npuv nofgbéme rpysa C
MCNONb30BaHNEM HEMOABVXKHOIO U MOABVXKHOIO 6/10KOB.

11. V13yyeHe 3aKOHa COXPaHEHWNS 3HEPTUN.

Pasgen 9. MexaHn4yeckune KonebaHA 1N BOSHbI.

KonebaTenoHoe apkeHne. OCHOBHbIe XapaKTEPUCTUKM KoebaHuiA: nepuos,
yacToTa, amnanTyga. MartemMaTUyecKnin N NPY>KMHHbLIA MasTHUKW. [peBpaLyeHune
3Heprum nNpu KonedartesIbHOM ABMXKEHNN,

3aryxatlowime  KonebaHua.  BbIHYyXAeHHble  KonebaHuA.  Pe3oHaHc.
MexaHu4yeckne BOMHbl. CBOWCTBA MeXaHUYeCKMX BOSH. [1pofosibHble W
nonepeyHble BOMHbI.  [lIMHA BOSIHbBI W CKOPOCTb €€ pacnpoCcTpaHeHus.
MexaHn4ecKune BO/HbI B TBEPAOM Tefe, CEMCMUYECKNE BOSHbI.

3ByK. 'pOMKOCTb 3ByKa M BbiCOTa TOHa. OTpaxeHue 3ByKa. VIH(Dpa3ByK K
YNbTPasBYK.

JemMoHcT paumn.

1. HabniopgeHne kone6aHwin Ten nof AEUCTBMEM CWMbl TSXKECTU U CUSbI
YrpyrocTu.

HabntogeHve konebaHnii rpysa Ha HATK 1 Ha NPY>KUHE.
HabntogeHne BbIHY)KAEHHbIX KO/Ie6aHWI 1 pe3oHaHca.
PacnpocTpaHeHVe NPOAO/IbHbIX 1 NOMePeYHbIX BOMH (Ha Mogenn).
HabntogeHve 3aBUCUMOCTU BbICOTbI 3BYKa OT YacTOTbl.
AKYCTUYECKNIA pe30HaHC.

JTabopaTopHble paboTbl M ONbITbI.

1. OnpefeneHve 4acTtoTbl M nepuoga KonebaHWn  MaTemMaTU4eckoro
MasTHUKA.

2. OnpepeneHve 4acToTbl U Nepuoga KonebaHmin NPy>XMHHOIo MasTHUKA.
ccnepoBaHue 3aBUCMMOCTY Nepuoa KonebaHuii NOABELLIEHHOTO K HATK
rpysa oT 4/IMHbI HUTW.

4. WccnepoBaHue 3aBUCUMOCTY Nepurofa KonebaHnin NpYy>KMHHOro MasTHMKa
OT Macchbl rpysa.

5. TpoBepka He3aBUCUMOCTU Mepuoga KonebaHwii rpysa, NofABeLEHHOro K
HWUTK, OT Maccol rpysa.

6. OnbITbl, [AEMOHCTPMpPYIOLIME  3aBUCMMOCTb  MNepuofa  KosebaHwi
MPY>XMHHOIO MasTHMKA OT MaccChbl rpy3a U XECTKOCTU NPYXUHBbI.

7. V3mepeHune ycKopeHus cBOGOAHOMO NageHus.

Pa3gen 10. 91eKTPOMarHMTHOe MoJie U 3NeKTPOMarHUTHbIE BOJIHbI.

JNeKTpoMarHMTHoe  Mosie.  DNEeKTPOMarHWTHble  BOMHbI.  CBOWCTBa
3NIEKTPOMArHUTHbIX BOSH. LlIKana 31eKTpoMarHUTHbIX BOJSIH. Kcnonb3oBaHue
3N1EKTPOMArHUTHbIX BOJTH 7151 COTOBOWA CBA3N.
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AnekTpomMarHuTHaa npupoga cseta. CKoOpocTb cBeTa. BonHOBble CBOMCTBa
ceeta.

JemMoHCcT paumn.

1. CBOWCTBA 3/1EKTPOMarHUTHbIX BOJTH.

2. BonHoBble CBOICTBA CBETA.

JTabopaTopHble paboTbl M ONbITbI.

1. V3yyeHne CBOICTB 3/1EKTPOMArHUTHbLIX BOJIH C MOMOLLbHO MOGWU/ILHOTO

TenedoHa.

Pasgen 11. CBeTOBble ABNEHUS.

JlyyeBas  Mmogen,  cBeta.  WcTouHukm  cBeta.  [psMONMHeHOe
pacnpocTpaHeHue ceeTa. 3atMeHus ConHua u JlyHbl. OTpakeHne cgeTa. Mnockoe
3epKao. 3aKOH OTPaXKeHWs CBeTa.

MpenomneHve cBeTa. 3akOH MpeniomieHns ceeTa. [1ofHOe BHYTPeHHee
OTpaXeHue cBeTa. VICMo/nb3oBaHME MOMHOrO BHYTPEHHErO OTPaXEHUS B
OMTUYECKMX CBETOBOAAX.

Jinvza. Xof nydveir B nmMH3e. OnTuyeckas cuctema (hoToannapara,
MUKpOCKONa W Teneckona. [na3 Kak onTuyeckas cuctema. Bin3opykocTb K
[,a/IbHO30PKOCTb.

PasnoxeHve 6enoro ceeta B cnektp. OnbiTbl HbtoTOHA. ChnoXeHue
CMNeKTpa/ibHbIX LBETOB. Jucnepcus ceeta.

JemMoHcT paumn.

1. lMpsmonunHeliHoe pacrnpocTpaHeHue cBeTa.

OTpaxkeHKe cBeTa.

[MonyyeHve n306paXkeHNin B MNI0CKOM, BOTHYTOM UM BbIMYK/1I0M 3epKanax.

[MpenomneHve cBeTa.

OnTMYeCKNIA CBETOBOA.

Xog nyyeit B cobupatoLLein nnH3e.

Xog Nnyyeil B paccemBatoLLeit NnH3e.

[MonyyeHme N306paXKeHNN C NOMOLLbHO INH3.

. MpuHUMN gencTena hotoannapara, MMKPOCKOMa 1 Tefieckona.

10. Mogenb rnasa.

11. Pa3noxeHune 6e10ro ceeta B CMEKTP.

12. Mony4yeHne 6enoro ceeta NP CI0XKEHUN CBETA Pa3HbIX LLBETOB.

JTabopaTopHble paboTbl M ONbITHI.

1. VccnepoBaHve 3aBUCMMOCTM Yria OTPaXKeHWA CBETOBOrO /syya OT Yria
nageHus.
3yyeHune xapakTepmncTuUK n306paxkeHNs npegMeTa B N0CKOM 3epKasie.
ccnefoBaHWe 3aBUCUMOCTM Yr/ia NpenoMieHnsi CBETOBOrO fiyya OT yr/a
NafeHns Ha rpaHnLLEe «BO34YX—CTEK/0».
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[MonyyeHne N306paxXeHMIA C MOMOLLbH COOMPatOLLLEN NINH3bI.
OnpegeneHre HOKYCHOro pacCTOSHUS N ONTUYECKOW CU/bl cOBUpatoLLeit
NNH3bI.

OnbITbl NO Pa3nOXeHUIo 6es1oro ceeta B CNEKTP.

OnbITbl MO BOCNPUATUIO LBeTa MPeAMETOB MPU MX HabM4eHUN Yepes
LIBETOBbIE PUNILTPBI.

Pasgen 12. KBaHTOBbIe AB/IEHUA.

OnbITbl Pesepdopaa v nnaHetapHas mMogens atoma. Mogens atoma bopa.
icnyckaHme v nornoLeHne ceeta atToMoM. KBaHTbl. JIHelYaTble CNeKTpbl.

PagnoaktmBHoCTb. Anb(ha-, 6eTa- U ramma-msnyyeHus. CTpoeHue aTOMHOro
qapa.  HyknoHHas mogenb  atomMHoro  Agpa.  Msotonbl.  PagmoakTuBHble
npespalleHmns. Mepunog nonypacnaga aTOMHbIX 4ep.

AnepHble peakumn. 3aKOHblI COXpaHeHWUs 3apsL0BOr0 M MaccoBOrO Yucen.
JHeprus cBs3M aTOMHbIX fgep. CBA3b MacCbl M 3Heprun. Peakumy cuHTe3a K
aeneHuns agep. IctouHmkm aHeprum ConHua v 38é3g,.

AnepHasa aHepretuka. [eincTBuA pagmMoaKTUBHBIX W3/TYYEHUIA Ha >KMBble
OpraHun3mbl.

JemMoHcT paumn.

1. CnekTpbl U3NYYEHUS 1 NOTIOWEHNS.

2. CnekTpbl pa3ninyHbIX rasos.

3. CnekTp Bofopoa.

4. HabnwofeHne TpeKoB B Kamepe BunbCcoHa.

5. PaboTa CUETUMKA NOHU3NPYIOLLMX N3TYHEHUIA.

6. PerucTpaumsa nsnyvyeHns npupoHbIX MAHEPaIOB U NPOLYKTOB.

JTabopaTopHble paboTbl M ONbITHI.

1. HabnwofeHue CNoLWHbIX Y IMHEAYATbIX CNEKTPOB U3NTYyHeHNS.

2. VccnefoBaHne TPeKOB: M3MEPEHME 3HEePrMy YacTuubl MO0 TOPMO3HOMY

nyTn (No oTorpadusm).

3. V3amepeHue pagmoakT1BHOIO POHa.

NoBTOPUTENBHO-06006LLAIOLLNIA MOAY/b.

[MoBTOPUTENbHO--0606LLAIOLWNIA MOAY/b MPefHA3HAYeH AN CUCTeMaTN3aLmm
W 0606lEeHNss  MpPeAMETHOrO  COAepXaHus U onbiTa  [AeATe/IbHOCTH,
MPUOGPETEHHOIO NMPY U3YYeHUU BCEro Kypca unsmnku, a Takke ais NoAroToBkM K
OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy Mo (u3nke pAna 0o6yyaroLimxcs,
BbIOPABLUMX 3TOT Y4YebHbI NpeamerT.

Mpy M3yYeHNN [aHHOTO MOAYNS Peann3yoTcs U CUCTEMATU3NPYIOTCA BUAbI
[eATeNbHOCTW, HA OCHOBE KOTOPbIX 06ecrneyvnmBaeTca AOCTUXKEHME MPeAMETHbLIX U
MeTanpeAMeTHbIX  MJaHUPYEMbIX — pe3ynbTaToB  00y4yeHUs,  opmupyeTcs
ecTeCTBEeHHOHay4Hasd rpaMOTHOCTb: OCBOEHMEe Hay4HbIX METOAOB WCC/ef0BaHus



SIBNEHNIA MPUPOAbI N TEXHUKW, OBMAAEHWE YMEHUSMU O6BLSCHATb (PU3NYECKUE
SIBMIEHUS, NPUMEHSIS MOMyYeHHble 3HaHMSA, pellaTb 3agadn, B TOM uucne
KauyecTBEeHHble 1 IKCMEPUMEHTA/bHbIE.

MpuHUMNUaNbHO AesTeNbHOCTHBIA XapakTep JaHHOro pasfena peanvsyeTcs
3a CYET TOro, 4TO O6YyuYaroLMecs BbIMOMHAIOT 3alaHWsi, B KOTOPbIX UM
npefnaraeTcs:

Ha OCHOBe TOJMyYeHHbIX 3HAaHWI/ pacno3HaBaTb W Hay4HO OOBACHATb
(hr3nUeCKre SBNEHMS B OKPYXKatOLLIE Npupoae U NOBCEAHEBHON XU3HU;

MCMONb30BaTh HAayUHbIE METOAbI UCCNEA0BAHMA (U3NYECKNX SBNEHWIA, B TOM
umncne ANs NPOBEPKM TMMNOTe3 1 NOMyYeHMs TeOPeTUYECKMX BbIBO/OB;

0OBACHATb Hay4yHble OCHOBbI Hanbonee BaXKHbIX AOCTUXKEHWUI COBPEMEHHbIX
TEXHOMOrMiA, HanpuMep, NPaKTUYECKOro UCMO/b30BaHNS Pa3NMYHbIX UCTOYHMKOB
3HEPruM Ha OCHOBE 3aKOHA NPEBpPaLLEHNs N COXPaHEHWsI BCEX M3BECTHbIX BWO0B
3Heprum.



NMNAHVNPYEMBbBIE PE3YJIbTATbl OCBOEHUA TMPOIrPAMMBbBI 110
PN3NKE HA YPOBHE OCHOBHOI'O OBLWLEIO OBPA3OBAHNA

3yyeHne pu3nKn Ha YpoBHe OCHOBHOIO 06LLero o6pasoBaHUs HanpasieHo
Ha JOCTMXKEHME NIMYHOCTHBIX, MeTanpeAMETHbIX U NPeAMETHbIX 06pa30BaTe/IbHbIX
pe3y/nibTaToB.
B pe3ynbTate n3yyeHmst (OM3MKN Ha YPOBHE OCHOBHOIO 06LLEro 06pa3oBaHus

y obyuatollerocs 6yayT cpopmMMpoBaHbl CeaytoLLne NMMYHOCTHbIE Pe3y/bTaTbl B
4acTu:

1) NaTpMOTUYECKOr 0 BOCMUTAHUS:

- MPOsB/IEHNE NHTEepeca K UCTOPUM N COBPEMEHHOMY COCTOSHUIO POCCUIACKOA

(PM3NYECKOI HaYKN;

- L€HHOCTHOE OTHOLUEHNME K AOCTVKEHUAM POCCUNCKNX YUEHBIX--(PU3NKOB;

2) rpaXXAaHCKOoro 1 AyX0BHO-HPaBCTBEHHOI0 BOCMUTAHUA:

- TOTOBHOCTb K aKTMBHOMY Y4acTutO B 0OCY)XAEHMUM OBLLECTBEHHO 3HAYMMbIX

M 3TUYECKMX MpPOo6/ieM, CBSA3AHHbIX C  MPAKTUYECKUM  MPUMEHEHUEM

AOCTUDKEHUIA (DU3NKN;

- 0CO3HaHMe BaKHOCTU MOPa/IbHO--3TUYECKMX MNPUHLMMNOB B AEATENIbHOCTU

YYEHOro;

3) 3CTeTUYECKOr0 BOCMUTaHWS:

- BOCMPUATUE ICTETUYECKMX KAyecTB (PU3NYECKOW HayKW: e€ rapMOHUYHOro

MOCTPOEHUSA, CTPOroCTU, TOYHOCTU, NTAKOHNYHOCTH;

4) UEHHOCTM Hay4HOr 0 NO3HAHUSA:

- 0CO3HaHWe LEHHOCTN (U3NYECKOM HAyKM KakK MOLYHOrO WHCTPYMeHTa

MO3HaHWA MUPa, OCHOBbI Pa3BUTUA TEXHOOIMI, BaXKHEWLLEen COCTaBNAOLLEN

KYNbTYpbl;

- pasBUTME Hay4yHOW NHOOO3HATENIbHOCTW, MHTepeca K WUCCNefoBaTe/bCKOWA

[eATeNbHOCTY;

5) opmMuMpoBaHMUSA  KyNbTypbl  340POBbA WU 3MOLMOHA/IbHOIO

6naronony4ums:

- OCO3HaHMe LeHHOCTM 06e3onacHOro obpasa >XM3HW B COBPEMEHHOM

TEXHONOrMYECKOM MUpE, BaXXKHOCTWU npaBun 6e30nacHOro mnoBefeHns Ha

TpaHCMnopTe, Ha Aoporax, C 3/IEKTPUYECKM W TEeMnIoBbIM 0060pYAOBaHWEM B

AOMALLHUX YCNOBUAX;

- C(hOPMMPOBAHHOCTb HaBblKa peqiekCcuMK, MpU3HaHWe CBOEro npaBa Ha

OLUMOKY 1 TaKOro e npasa y ApYroro YesoBeka;

6) TPy[0BOro BOCMUTAHUSA:

- aKTMBHOE Yy4yacTue B pelleHMM MpakTUYeckmx 3agady (B pamkax Cembh,

obpas3oBaTeNibHOM  OpraHu3auyuMu, ropoga, Kpas) TexXHOMOrn4yeckom W



couManibHOM HanpaB/IEHHOCTW, TPEOYOWMX B TOM 4ucne U (U3NYECKUX
3HaHWIA;

- WHTEPEeC K NPaKTUYeCKOMY U3y4eHMto Npodeccuii, CBA3aHHbIX C (IU3NKOIA;

7) 3KO/10rM4YeCcKOoro BOCNMUTaHWS:

- OpVEHTaUMA Ha MNPUMEHEHUE (PU3NYECKUX 3HAHWIA ANA PeLleHns 3adady B
06M1acTM OKpyXXalowleil cpeabl, MAaHUPOBaHUSI MOCTYNKOB W OUEHKM UX
BO3MOXHbIX MOCNEACTBUIA A/15 OKPYXKatoLLLen cpefbl;

- 0CO3HaHWe rnobasbHOro Xapakrepa 3KO0/IOrMYeckKux npobnem v nyTen nx
peLleHns;

8) aganTaumMm K WU3MEHSIOWMMCS YC/OBUSAM COLUMaTIbHOM U NPUPOAHONA
cpenbl:

- NOTPebHOCTb BO B3aUMOAENCTBUM MNPW  BbINOAHEHUN WCCNEeA0BaHUI W
MPOEKTOB (PU3NYECKOW HarpaBfeHHOCTN, OTKPbLITOCTb OMbITY W 3HAHWUAM
Apyrunx;

- MOBbILWIEHNE YPOBHSI CBOEM KOMMETEHTHOCTUM 4Yepe3 MPaKTUYECKYHO
NeATENIbHOCTb;

- NOTPeBHOCTb B POPMUPOBAHUN HOBbIX 3HaHWIA, B TOM YKCe POPMYNNPOBaTh
naewn, NOHATUS, rmnoTesbl 0 PUNYECKNX 0OBEKTAX U SABNEHUSX;

- 0CO3HaHMe AehMUMTOB COOCTBEHHBLIX 3HAHMIN M KOMMNETEHTHOCTEN B 06/1aCTU
(U3nKn;

- MNaHWpOBaHWe CBOEro pPasBUTUA B MNPUOBPETEHUN HOBbLIX (U3NYECKUX
3HAHWNA;

- CTPeM/IeEHME aHaIM3NPOoBaThb U BbISIBNSTL B3aMMOCBSI3M NPUPO/bI, 06LLECTBa U
9KOHOMMKW, B TOM YMC/IE C UCNOMb30BaHNEM (IU3NUECKMNX 3HAHWIA;

- OLEHKa CBOMX [eWCTBMIA C YYETOM B/MAHUSA Ha OKPYXXalOLLYH Ccpeay,
BO3MOXHbIX N06a/IbHbIX NOCNeACTBUIA.

METATPEOMETHBIE PE3YJIbTATbI

B pe3ynbtaTte OCBOEHMSi MporpamMbl MO (PU3MKE Ha YPOBHE OCHOBHOIO
obuiero obpasoBaHus y obyyatolerocst 6yayT copMmMpoBaHbl MeTarnpeaMeTHbIe
pe3ynbTaTbl, BK/IOYaOLLME NO3HABATE/IbHbIE YHMBEPCA/IbHbIE YYebHble AeNCTBUS,
KOMMYHUKATMBHbIE  YHMBEPCA/IbHble  Y4YeOHble  AENCTBUS,,  PErynsTUBHbIE
YHUBEPCa/lbHbIE YYEOHbIEe AEACTBUS.

[Mo3HaBaTeNnbHbIe YHUBepCa/lbHbIe y‘-I66HbIe AEI7ICTBI/IF|

Ba3oBble N10rnyeckue AencTBUS:



-BbIABNATL U XapaKTepu30BaTb CYLIECTBEHHbIE MPU3HAKM 0ObLEKTOB
(ABNeHuI);

- YCTaHaB/NNBaTb CYLLECTBEHHbIA NPU3HaK Knaccumkauumn, OCHOBaHWUSA AN
06006LLeHNA N CpaBHEHUS;

- BbIABNATL 3aKOHOMEPHOCTM WM NPOTMBOPEUNA B paccmaTpuBaeMbiX (hakTax,
AaHHbIX 1 HAG/OAEHNAX, OTHOCALLMXCA K PU3NYECKUM ABIEHUAM;

- BbIABNATL MPUYUHHO--CIEACTBEHHbIE CBA3W NPU U3YYeHUM (DU3NYECKUX
SBMIEHWIA N MPOLECCOB, [enaTb BbIBOALI C UCMNONb30BaHWEM AeAYKTUBHbIX
N MHAYKTUBHbIX YMO3aKNHUYEHWI, BbIABUIaTb MMMOTe3bl O B3aMMOCBA3AX
(PU3NYECKMX BENNYNH;

- CaMOCTOATENbHO BbIGUPATL CNOCO6 peLleHns yyuebHOM (Pr3nYecKor 3ataun
(CpaBHEHME HECKONbKMX BapuvaHTOB  pelleHusi, Bbl6op Haumbonee
MOAXOAALLEr0 C YYETOM CaMOCTOATE/IbHO BblAeNeHHbIX KPUTEPUEB).

Ba3oBble uccnefoBaTesibCKue AenNCTBUS:

- UCMO/Ib30BaTb BOMNPOCHI KaK UCCNe0BaTeNbCKNIA MHCTPYMEHT NO3HaHUS;

- MPOBOANTbL MO CaMOCTOSTE/IbHO COCTaB/IEHHOMY M/iaHy OMbIT, HECIOXHbIA
(PM3NYECKMIA  IKCMEPUMEHT, HebO0MbLIOe unCCefoBaHNe  (DU3NYECKOro
ABNEHWUS;

-OUeHMBaTb Ha  MPUMEHMMOCTb M [OCTOBEPHOCTb  MH(opMaLuuio,
MO/TYYEHHYO B XOfe MUCCNeA0BaHNA UMM IKCMEPUMEHTE;

- CaMOCTOSITeNIbHO (OPMYNIMPOBaTb 0606LLEHNA N BbIBOAbLI MO pe3y/bTaTam
NPOBeAEHHOr0 HabMOAEeHNS, OMbITa, UCCNeL0BaHUS;

- MPOrHO3MPOBaTb  BO3MOXHOe  fJa/ibHeillee  pasBUTME  (DU3NYECKUX
MPOLLECCOB, a TaKXXe BblABUIaTb NPeAMnonoXeHns 06 NX pasBUTUM B HOBbIX
YCNOBUSAX U KOHTEKCTaX.

PaboTa ¢ nHopmaumeii:

- MPUMEHATb pa3/INyHble MeTOAbl, UHCTPYMEHTbI M 3anpocbl MpY MOUCKe Y
0TO0pe MH(opMaUMM WM [aHHLIX C YYETOM NPeAsIoKEHHOW Y4ebHOi
(hn3nyecKoin 3agauu;

- aHaIM3MpoBaTb, CUCTEMATU3NPOBATL WM WHTEPNPETUPOBATL MH(OPMaLMIO
pasNYHbIX BULOB U (hOpM NpeACTaB/eHS;

- CaMOCTOSITeNIbHO ~ BbIGMPaTL  ONTMMa/IbHYO  (hOpMY  NpeAcTaB/eHns
MH(opMaUMM 1M UNNKOCTPUPOBATL  pellaemMble  3a34auv  HEeC/0XKHbIMU
cxemamu, gvarpaMmmMamu, UHOW rpagimkom n Nx KOMGMHaL MK,

KoMMyHMKaTUBHbIE YHMBEPCA/IbHbIE YUYebHbIe AeNCTBUS:

B X0fe 06CyxaeHWs y4yebHOro marepuana, pesy/nbTaTtoB 1abopaToOpHbIX
paboT 1 NPOEKTOB 3afaBaTb BOMPOCHI MO CYLEeCTBY 06CY>KAaeMOi TeMbI 1
BbICKa3blBaTb WAEW, HaleNeHHble Ha pelleHne 3ajayn U NojaepykaHue
GnaroXkenareslbHOCTM 06LLEHNS;



- COMOCTaB/IATb CBOW CYXXAEHWA C CYXKAEHUAMMN APYrnUX Y4aCTHMKOB Amnanora,
06Hapy»XunBaTb pasnnMyne U CXOoACTBO NO3UNLNN;

- BblpaXKaTb CBO TOUKY 3PEHNSA B YCTHbIX N MNCbMEHHbIX TEKCTaXx;

- NY6NNYHO MpeacTaBNATb Pe3ynbTarbl BbIMOJHEHHONO (M3NYECKOro OnbiTa
(3KcnepuMeHTa, UCCNefoBaHNs, NPOEKTA);

- MOHMMaTb W UCMNONb30BaTh NPEMMYLLECTBA KOMaHAHOW U UHAMBUAYa/IbHOM
paboTbl MNP peLleHN KOHKPETHOW (hU3NYECKON Npobnemsl;

- NPUHMMAaTb LeNI COBMECTHOW AeATeNbHOCTU, OPraHn3oBbIBaTb AEACTBUS MO
€€ [OCTMXKEHWIO: pacnpefensatb ponu, 06CyXhaTb Mpoueccbl W
pe3ynbTaTbl COBMECTHOW PaboThbl, 0606LWaTh MHEHMS HECKO/IbKUX NIOLEN;

- BbIMO/IHATb CBOK 4acTb PaboThbl, AOCTMras KayeCTBEHHOro pesynbTaTa Mo
CBOEMY HarpaBMeHUO W KOOPAUHWPYS CBOW AENCTBUA C  APYrMMM
Yy/ieHaMuM KOMaHAbl;

- OLleHMBaTb KayeCTBO CBOEro BK/afja B OOWMIA MPOAYKT MO KPUTEPUSM,
CaMOCTOATE/TbHO CPOPMYNNPOBAHHLIM Y4aCTHMKaMW B3aMOLENCTBUS.

PerynaTtrBHbIe YHUBEPCASIbHbIE y‘-I66HbIe l£l|el‘/'ICTBI/I5:|

CamoopraHusayms:

- BbIABMATb MPO6/IEMbI B XXM3HEHHbIX N YYeBHbIX CUTYauusaX, TPedyowmux ans
PeLLIeHNs PU3NYECKMX 3HAHWNA;

- OPUEHTUPOBATLCA B PasIMYHbIX  NOAXOAAX  MPUHATUA  PeLLeHnid
(MHAMBUAYaAIbHOE, MPUHATWE PELLUEHUs B rPynne, MNPUHATHE pPeLLeHnid
rpynnon);

- CAMOCTOSITe/IbHO COCTaB/IATb a/ITOPUTM PeLLEHNs (PU3NYECKOM 3afadun Unm
nnaHa mnccnefoBaHus C YYETOM MMEIOLLMXCA PecypcoB M COBCTBEHHbIX
BO3MOXHOCTEI, aprymMeHTMpPOBaTh MpegiaraemMble BapuaHTbl PeLLeHNI;

- ienaTb BbI6op 1 6paTb OTBETCTBEHHOCTDL 3a PeLLEeHue.

CaMOKOHTPO/b, 3MOLMOHA/IbHbIN NHTEN/EKT:

- faBaTb afjeKBaTHYO OLEHKY CUTyauumn v npegnararb niaH eé n3MeHeHus;

- OOBACHATL  NPUYUHBLI  JOCTWXKEHUS  (HEAOCTMXKEHWA)  pe3y/ibTaTos
LeATeIbHOCTY, AaBaTb OLEHKY NPUOBPeTEHHOMY OMbITY;

- BHOCUTb KOPPeKTUBbI B [eATENbHOCTb (B TOM YWUCNEe B XOA BbINO/HEHUS
(pM3MYecKoro uccrefgoBaHWs  WAM  MPOEKTa) Ha OCHOBE  HOBbIX
06CTOATENbCTB, W3MEHMBLUMXCS CUTYauWid, YCTAHOBNEHHbIX OLUMOOK,
BO3HMKLUNX TPYLHOCTENR;

- OLleHMBATb COOTBETCTBUE pe3y/bTarta Lesn 1 YCNoBUaMm;

- CTaBUTb Cebs Ha MeCTO [ApYroro 4YesioBeka B Xofe criopa Uan AUCKyccum Ha
Hay4HYI0 TeMY, NOHMMaTb MOTVBbI, HAMEPEHUS U NIOTUKY APYroro;



- IPW3HaBaTb CBOE NPaBO Ha OLIMOKY NpY PeLLeHnN (PrU3nYecKX 3a4ad Unm B
YTBEPXKAEHMAX Ha Hay4YHble TEMbI 1 TaKoe XKe NpaBo ApYyroro.

NMPEAMETHbBIE PE3YJIbTATDI

K KOHLy 06y4eHusi B 7 Knacce npeaMeTHbIe pe3y/bTaThl Ha 6a30BOM YPOBHE
[0/MKHbI 0TPaXKaTb CHOPMUPOBAHHOCTb Y 06YUAIOLLIMXCS YMEHWIA:

. MCMO/b30BaTh MOHATUSA: (DU3NUYECKME I XUMUUECKME SBNEHUS, HAONIOAEHNE,
3KCMEPUMEHT, MOENb, FUMOTE3d, eAUHULbI PU3NYECKUX BEMUUMH, aTOM,
MOMIEKYNa, arperaTHble COCTOSIHUS  BelllecTBa  (TBEPAOE, XKM/KOE,
raz006pasHoe), MEXaHNYECKOe ABMXKEHME (PaBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMONIVHEIHOE), TPaeKTOpWs, PaBHOAECTBYIOWLAS cuna, AedopmaLims
(ynpyras, nfacTyeckas), HeBECOMOCTb, COOBLLIAIOLLMECS COCYbl;

. pa3nuuath fBneHus (Audihysus, TEN0BOe ABMXKEHME YaCTWL, BELLECTBa,
PAaBHOMEPHOE  [BVXKEHME, HEPaBHOMEPHOE  [BUKEHWE,  MHEpLMS,
B3aMMO/ENCTBME TeN, PaBHOBECKE TBEPAbIX TEN C 3aKPEmnIEHHON OCbio
BpallleHUsl, nepefjava [aBneHVs TBEPAbIMM Tenamu, >XUAKOCTAMU U
rasamu, aTtMocthepHOe [aBneHue, NnaBaHWe Ten, NpeBpalleHus
MEXaHWUECKO/ 3HEeprum) no OMMCaHMI0 WX XapaKTepHbIX CBOWCTB U Ha
OCHOBE ONbITOB, AEMOHCTPUPYIOLLMX AaHHOE (PU3NUECKOE ABNEHNE;

. pacno3HaBaTb  MPOSIBMIEHVME  W3YUEHHbIX  (U3NYECKUX  SBNEHWIA B
OKPY)KalOLLEM Mupe, B TOM uucne (U3NYECKMe SBNEHWUS B MPUPOfe:
NPUMepbl ABUXKEHWS| C Pa3/NUYHBIMWA CKOPOCTAMW B XXMBOW W HEXMBOIA
npupoge, [ECTBME CUMbI TPEHUS B TMNPUPOAE W TEXHUKE, BMSIHUE
aTMOC(hepHOro AaBMEHMS HA XXMBOW OpraHuam, nnaBaHWe pblO, pblyary B
TeNe YeNoBeKa, Npy 3TOM NepeBoAUTb NMPAKTUYECKYIO 3adauy B yUeGHY!I0,
BbI[IENATb CYLLIECTBEHHbIE CBOCTBA (NMPU3HAKMN) PU3NUECKUX ABNEHUIA;

. OMUCLIBATL M3YyYeHHble CBOWCTBA Ten M (U3NYECKME SIBMIEHUS, WUCMO/b3YS
(m3nyeckne BeNUUMHbI (Macca, O6bEM, MAOTHOCTb BELLECTBA, BPEMS,
MyTb, CKOPOCTb, CPEAHSSI CKOPOCTb, CMMa YNPYrocTh, CUna TSXKECTU, BEC
Tena, Cuna TPeHus, pAaBneHue (TBEPAOro Tena, >KMAKOCTW, rasa),
BbITa/IKMBAIOLLAA CW/a, MexaHu4eckast paboTa, MOLLHOCTb, MU0 CUfbl,
MOMEHT  CW/bl, KO3M(ULMEHT MOME3HOr0 AENCTBMS  MeXaHW3MOB,
KWHETMYECKast M MOTEeHUManbHass 3HEPrus), Mpu OnucaHuK NPaBW/bHO
TpakToBaTb  (DM3NYECKWUIA  CMbICT  WUCMOMb3YEMbIX — BENYMH,  UX
0603HaYeHNsT U eauHULbI (DU3NYECKMX BENNUMH, HaxoauTb (HOPMY/bl,
CBSI3bIBAIOLLME AHHYH (IU3MUYECKYIO BENNUMHY C APYFMU BENUUYMHAMMK,
CTPOUTb FPatiNKN N3YUEHHbIX 3aBUCUMOCTE (IN3NUECKNX BENNUNH;

. XapaKTepu3oBaTb CBOWCTBA Tef, (M3MYECKME SIBMEHUS W MPOLLECCHI,
MCMOMb3ys MPaBUMA CMOXEHUs CUN (BAOMb OAHOWM MpsMoiA), 3aKoH ykKa,



3aKoH Mackans, 3akoH Apxumeaa, npaswnio paBHoBecus pblyara (6,10kKa),
«30/10TOE MpPaBWIO» MEXaHWKW, 3aKOH COXPaHEHUs MeXaHWUYeCKOoi
3Hepruu, npuv 3TOM [JaBaTb C/IOBECHYKD (POPMY/MPOBKY 3aKoHa U
3anuncbiBaTb ero MaTemMaTuyeckoe BblpaXKeHWE;

- 06BACHATL (DM3MYECKME ABMIEHUSA, NPOLIECCHI U CBOWCTBA Tesl, B TOM YKCe U
B KOHTEKCTE CUTyauuili  MNpPaKTUKO-OPMEHTUPOBAHHOIO  XapakTtepa:
BbISB/IITb NPUYMHHO--C/IEACTBEHHbIE CBA3M, CTPOUTb 0ObACHEHME U3 1-2
NOTNYECKUX LLAroB C Ornopoi Ha 1-2 M3y4yeHHbIX CBOWCTBA (PU3UYECKUX
ABNEHUI, PU3NYECKNX 3aKOHA U 3aKOHOMEPHOCTH;

- pewaTb pacyéTHbIe 3a4aun B 1-2 AeNCTBUSA, NCMOMb3Ys 3aKOHbI U HOPMY/bI,
CBA3blBalOWME (PU3NYECKME BeUYMHbI: HAa OCHOBE aHaMs3a YC/oBuS
3afjayM  3anncbiBaTb KpaTKoe YCMOBWE, MOACTaBNATbL  (hU3MYECKMe
BE/INUNHLI B (DOPMY/bl U MPOBOAUTL PaCU€Tbl, HAXOAUTb CMPaBOYHbIE
[aHHble, HE0OXoAMMble AN1A peLleHna 3adad, OLeHVBaTb PeaiMCTUUHOCTb
Mo/ly4eHHOW (IU3NYECKOIN BENNYMHDI;

- pacno3HaBaTb NPOGNEMbl, KOTOPble MOXHO pewuTb Npyu  MOMOLU
(hPM3MYECKMX MeTOLOB, B ONNUCAHUN NCCNeL0BaHNA BblAENATL MPOBEPAEMOe
npegnonoxeHve  (runotesy), pasmyatb WM MHTEPNpPeTUMpoBaThb
MONyYeHHbIN pe3ynbTaT, HaxoauTb OWWOKM B Xofe onbiTa, AenaTb
BbIBO/bI MO €ro pesynbraram;

- NPOBO/AMTb OMNbITbI MO HAGMOAEHNIO PUNYECKUX ABNEHWIA NN (U3NYECKMNX
CBOWCTB Ten: (POPMynMpoBaTh MPOBepseMble MPeAnosioKeHNs, cobupaThb
YCTaHOBKY M3 MpeAnoXeHHOro 060pyAoBaHus, 3anncbiBaTb Xog onbiTa U
(hopMynMpoBaTb BbIBO/bI;

- BbINONHATL NPAMble U3MePEeHUs PacCTOAHUSA, BPEMEHU, MacChl Tena, 06bEMa,
CUMbl M TeMmnepaTypbl C WCMO/b30BAaHWEM aHa/IOroBbIX U LU(POBbLIX
Npnbopos, 3anucbiBaTb MOKa3aHWA nNpUOOpPoB C Y4YETOM 3afaHHOWA
abCONMOTHOM NOrPeLIHOCTM U3MEPEHNIA;

- NMPOBOANTbL UCCNef0BaHME 3aBUCMMOCTU OAHON (PU3NYECKOW BEIMUMHBI OT
APYroin C WCMosb30BaHWEM TMPAMbIX W3MEPEHU (3aBUCMMOCTU NYTWU
PaBHOMEPHO ABWXKYLLEroca Tefa OT BPEMEHW [ABVXKEHWUS Tena, Cuibl
TPEHUA CKOMBbXEHWNA OT Beca Tesna, KayecTBa 06paboTKM NMOBEPXHOCTEN Ter
M HE3aBUCMMOCTU CWU/Ibl TPEHUSA OT NJoWaAmn CONPUKOCHOBEHUS TeN, CUMbI
YNPYroct OT YA/IMHEHUS MPYXXMHbI, BblTA/IKMBAIOLLENA CU/bI OT 06bEMaA
MOrpy>XEHHOWN YacTu Tena v OT NJIOTHOCTU XWUAKOCTU, eé He3aBUCUMOCTH
OT MNOTHOCTK Tena, OT rNyOMHbI, Ha KOTOPYHO MOrPY>KeHO Teso, YCN0BWiA
NnaBaHWs Tes, YCNOBWUWA PaBHOBECWUSA pblyara v 6/10KOB), y4acTBOBaTb B
MNNaHMpPOBaHMN  y4yebHOro UccnefoBaHUs, cobupatb YCTAHOBKY W
BbINOMHATL U3MepPeHUs, cregys MpeaoXeHHOMY MnaHy, (UKCUpoBaTb



pe3ynbTaTbl MOMYYEHHOW 3aBUCUMOCTU (PU3NYECKUX BENYMH B BUJE
NpPeanoXeHHbIX Tabnuy, 1 rpavkos, fAenatb BbIBOAbI MO pe3y/bTaTam
nccnenoBaHus;

- NMPOBOANTL  KOCBEHHbIE W3MEPEHUS (DU3NYECKUX BeMYMH  (NIOTHOCTb
BELLEeCTBa >KMAKOCTM W TBEPLOro Tefa, Cuna TPEeHUS CKOMbXEHUS,
[aBfeHne  BO3[yXa, BblTa/IKMBalOWas cuna, AeWCTByOWas  Ha
MOrpy>XEHHOEe B XXWMAKOCTb Teno, KO3(MUMEHT MONE3HOro [AencTBus
MPOCTbIX MEXaHWU3MOB), Cfeays MNPeanoXKeHHON WHCTPYKUUK:  npwu
BbINMO/IHEHUN U3MEPEHUIA CObUpaTb 3KCMEPUMEHTaIbHYHKO YCTAaHOBKY W
BbIUYMCNATb 3HAYEHWE UCKOMOW BENNYMHBI;

- Cco6/M0aaTh npaBuia TeEXHWKM 6e30MacHoOCTM npu paboTe ¢ nabopaTopHbIM
obopyaoBaHuem;

- YKasblBaTb MPUHUMMbI AEACTBUA MNPUOOPOB M TEXHUYECKUX YCTPOWNCTB:
BeCbl, TEPMOMETP, AUHAMOMETp, coobLiatoLmecs cocymbl, Gapometp,
pblyar, NOABMKHbLIA N HENOABMXHBIN 6/10K, HaKNIOHHAsA NI0CKOCTb;

- XapakTepm3oBaTb  MPUHUMNbI  OEACTBUA  M3YYeHHbIX NPUBOPOB W
TEXHUYECKMX YCTPOWCTB C OMOPOM Ha WX onucaHus (B TOM YuUCle:
MOALWMMHWKKA, YCTPOMCTBO BOAONPOBOAA, IMAPaB/INYECKMIA  npecc,
MaHOMEeTP, BbICOTOMEP, MOPLUHEBOM HAcOC, apeoMeTp), UCMOMb3Yys 3HaHUA
0 CBOWCTBax (PU3NYECKMX ABMIEHNA N HEOOXOAMMble (PU3NYECKME 3aKOHbI
1 3aKOHOMEPHOCTW;

- NMPUBOAUTL NpUMepbl (HAXOANTb MH(OPMALMIO O NprMepax) NPaKTUYecKoro
MCNONb30BaHNUA (PU3NYECKUX 3HAHWMI B MOBCELHEBHON >KM3HW [ANA
obecneyeHuss 6e3onacHOCTM npuv  obpalleHun ¢ npubopamn  ”
TEXHUYECKMMUN YCTPOMCTBAMM, COXPaHEHUS 3[40POBbS U COGMHOAEHMS
HOPM 3KO/I0rMYecKoro noBefeHNA B OKPYXKatoLLEei cpese;

- OCYLLECTBMSATb  OTOOP  MCTOYHWKOB  WHM(opmauunm B VIHTepHeTe B
COOTBETCTBUM C 3afjaHHbIM MOMCKOBLIM 3arMPOCOM, HA OCHOBE MMEHOLLIMXCA
3HAHWA W NYTEM CPaBHEHUA pPa3/IMYHbIX WCTOYHUKOB  BbILENATb
MH(OopMaLMio, KOTopas SBNSETCA MPOTMBOPEUMBON UM MOXET OblTb
HeA0CTOBEPHOM;

- CMO0/Ib30BaTb MPW BbIMOMHEHUN YYeOHbIX 3afiaHuini HayUYHO--NOMYNAPHYIO
nnTepaTypy  (PU3NYECKOro  COAepXKaHws, CrpaBOuYHble  MaTepuasbl,
pecypcbl ceTn VHTepHeT, BNafeTb NPrEMaMy KOHCMEKTMPOBAHUA TEKCTA,
NpeobpaszoBaHns MH(OPMaLMK U3 O4HOM 3HAKOBOW CUCTEMbI B APYTYIO;

- CO3JaBaTb COOCTBEHHble KpaTKMe MUCbMEHHble W YCTHble COOOLLEHWUA Ha
OCHOBe 2—3 UCTOYHMKOB MH(OpMaumMm rU3NYecKoro Cofgep>kaHns, B TOM
ymcne nyb6nnyHO fenatb KpaTKue COOOLLEeHMS O pesy/ibTatax MPOEKTOB
WA yyebHbIX WCCNefoBaHWiA, NpW 3TOM [PaMOTHO WCNOMb30BaThb



M3YUYEHHbI MOHATUIHBLIA annapar Kypca (U3nMKKW, COMNPOBOXAATb
BbICTYI/IEHWNE NPe3eHTaLue;

- NPV BbINOJIHEHNN Y4YeOHbIX MNPOEKTOB M WCCNeAOBaHNA pacnpeaensiTb
06513aHHOCT B rpynmne B COOTBETCTBUM C MOCTaB/IEHHbIMW 3afadyamu,
CNneauTb 3a BbINOMHEHWEM nflaHa AeNCcTBUWA, afeKBaTHO OLEHMBATb
COOGCTBEHHbIM  BKMag B  AesATeNIbHOCTb  Pynnbl,  BbICTpamBaTb
KOMMYHUKATMBHOE B3aUMO/ENCTBME, YUNTbIBAS MHEHUE OKPYXKAIOLLMX.

K KOHLYy 06y4eHMst B 8 Knacce npeaMeTHbIe pe3y/ibTaTbl HA 6a30BOM YPOBHE

[O/MKHbI OTPaXKaTb CHOPMUPOBAHHOCTL Y 00YYatOLLMXCA YMEHWIA:

- UICNONb30BaTb MOHATMS: Macca M pas3mMepbl MOJMEKY/, TEMNIOBOE [ABUXKEHUE
aTOMOB W1 MOJIEKY/, arperaTHble COCTOSIHUS BELLLECTBA, KPUCTA/INTNYECKNE U
amop(hHble Tena, HaCbIWEHHbIA W HEHaCbILWEHHbIA Map, BNaXHOCTb
BO3[yxa, Temrnepatypa, BHYTPEHHSA 3Heprus, TensoBOWM [ABuraTefb,
3N1IEMEHTAPHbIN 3NEKTPUYECKUIA 3apsid, SNEKTPUUECKOe Mose, NPOBOAHMKN
N AN3NEKTPUKK, MOCTOSHHBIN 3N1EKTPUYECKUIA TOK, MarHUTHOE MNOone;

- pa3nuyatb ABNneHust (Ten/oBOe paclUMpeHWe W CxXaTue, Tensonepenaqa,
TEensoBoe paBHOBECKE, CMayMBaHue, KanunsipHble SBMEHUS, UCMapeHue,
KOHAEeHcaunsa, nnaeneHne, Kpuctannmsaums (OTBepAeBaHUE), KUMEHME,
Tennonepegava (Tenn1onNpoBOAHOCTb, KOHBEKLINS, N3yYeHune),
aneKTpusaums Tesn, B3aMMOLENCTBME 3apsoB, AENCTBUA 3M1EKTPUYECKOrO
TOKa, KOPOTKOE 3aMblKaHWe, B3aMMOMENCTBME MarHUTOB, AelcTeue
MarHMTHOro Nons Ha NPOBOAHMK C TOKOM, 3/1eKTPOMAarHUTHast UHAYKLMS)
MO OMNMUCaHMKD WX XapaKTEPHbIX CBOWCTB W Ha OCHOBE OMbITOB,
AEMOHCTPUPYIOLLIMX AaHHOE (IU3NYECKOE ABMEHUE,

- pacrno3HaBaTb  MNPOSIB/IEHNE  U3YYEHHbIX  (IM3NYECKUX  SIBMEHWA B
OKpY>XatolLleM Mupe, B TOM u4mc/ie (DU3MYECKMe SABMEHUS B NPUPOJE:
MOBEPXHOCTHOE HATHKEHWE W KanWinspHble SBNEHUS B NPUPOJE,
KpucTannbl B npupogde, usnydeHne ConHua, 3amep3aHue BOJOEMOB,
MOPCKKWe 6pu3bl, 06pa3oBaHMe POChI, TyMaHa, MHEes, CHEra, 3NeKTpuyecKue
SBNEHNS B aTMOC(epe, 3MEKTPUYECTBO XMBbIX OPraHn3mMoB, MarHUTHOE
none 3emnu, Apeid) NONKOCOB, POSib MArHUTHOrO MONAA ANS XU3HWU Ha
3emne, NonisiPHOE CUSHKE, NPX 3TOM NEPEBOANTL NMPAKTUYECKYHO 3adady B
YUYeOHY0, BbIAENSATb CYLUECTBEHHbIE CBOWMCTBA (NPU3HAaKK) (PU3NUYECKNX
SIBNEHWUI;

- OMUCbIBaTb M3Y4YeHHble CBOWCTBA TeN U (hM3NYECKUE SIBNEHUS, UCMONb3YA
(hm3nyeckme BeNMUYMHbI (TeMnepaTtypa, BHYTPEHHSAS 3HEPrus, KoIM4ecTBO
TennoTbl, YyAenbHas TennOEMKOCTb BELUEeCTBa, YAeNbHas TensoTa
NNaBneHns, yaenbHas TenjoTa napoobpa3oBaHWs, YyOeNnbHas TenaoTa
cropaHus  TOMAMBa, KO3MMUUMEHT MOME3HOI0 [eACTBUS  TEM/I0BOW



MalLUWHbI, OTHOCMTENbHAs BNAXHOCTb BO3AyXa, 3MEKTPUYECKWIA 3apsad,
cuna TOKa, 3MIEKTPMUECKOe HarpshKeHue, COMpOTUB/IEHME MPOBO/AHMKA,
yOenbHoe  COMPOTWMB/EHWE  BelllecTBa, pabota ¥ MOLWHOCTb
9NEKTPUUYECKOTO  TOKa), MNpPU  OMMCAHWU  MNPaBW/IbHO  TPAKTOBAThb
(M3NYECKUNIA CMbICAT UCMONb3YEMbIX BENIMYMH, 0BO3HAUEHMSI U eaVHULbI
(M3NYECKUX BEMIMYMH, HaXOAWUTb (DOPMY/bl, CBA3bIBAKOLIME [AAHHYHO
(M3NYECKYIO BENUMHY C [APYFMMW  BENMYMHAMM, CTPOUTL rpaduku
N3YUEHHbIX 3aBUCUMOCTEN (PU3NUECKNX BENNUNH;

- XapaKTepu3oBaTb CBOWCTBA Ten, (M3NYECKUe SBMEHWS W NPOLECCHI,
MCMOMb3YS OCHOBHbIE MOMOXEHMSI MONEKYNSAPHO--KMHETUYECKOW Teopum
CTPOEHMS BELLIECTBA, MPUHLUMN Cyrnepnosuuun noneid (Ha KaveCcTBEHHOM
YPOBHE), 3aKOH COXpaHeHusi 3apsiaa, 3akoH OMa Ans ydyacTka Lenu, 3aKoH
[koyns—JleHua, 3aKOH COXpaHeHUs 3Hepruu, npu 3TOM [aBaTb
CNOBECHYI0 (DOPMYNMPOBKY 3aKOHA M 3anucbiBaTb €ro MaTeMaTU4eckoe
BbIPAXKEHMUE;

- 0ObACHATb (hM3MYECKME NPOLECChl M CBOICTBA TeNl, B TOM 4WCe M B
KOHTEKCTE CUTyaLuii NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBSATb
MPUYNHHO-CNEACTBEHHbIE CBSA3M, CTPOUTb 0GBACHEHNE U3 1-2 NOrMYECKMX
LLAroB C OMOPOI Ha 1-2 M3yuyeHHbIX CBOCTBA (DM3UUYECKMX SIBNEHWUIA,
(hM3NUECKMX 3aKOHOB M/IN 3aKOHOMEPHOCTEA;

. pelLaTh pacyUéTHbIe 3a4aun B 2—-3 AelACTBUS, UCMOMb3Ys 3aKOHbI 1 (hOPMY/bI,
CBA3bIBalOLIME (HU3NYECKME BENIMYMHBLI: Ha OCHOBE aHann3a YC0BUS
3a/]a4 3anncbiBaTh KPaTKOE YCMIOBME, BbISBNATL HEJOCTATOK [JaHHbIX A1
PELLEHMs 3a[1a4i, BbIGMPATb 3aKOHbI U (HOPMY/bl, HEOOXOANUMbIE ANis eé
PELLEHMS, MPOBOAMTb PacyéTbl W CPaBHMBATb MOMYUYEHHOE 3HAYeHMWe
(hV31YECKOI BENMUNHBI C U3BECTHLIMU AaHHLIMK;

. pacno3HaBaTb MPOGMEMbI, KOTOPble MOXHO PeWwnTb Mpu  MNOMOLLY
(M3NUECKNX METOAOB, MCMOMb3ys OMUCaHWE WCCNeAoBaHUs, BblAENsTb
NpoBepsieMOe  MPeAnonoXeHue, OUEeHMBAaTb MPaBW/IbLHOCTb  MOPSAKa
NpPOoBeieHNst UCCNEA0BAHNS, ENaTh BbIBOAbI;

- IPOBOANTb OMbIThl MO HAGMHOAEHNIO (BU3NYECKUX ABNEHWIA UMK (IU3NYECKNX
CBOWCTB TeN (KanunnspHble SBNEHWS, 3aBUCMMOCTb AaBNEHWS BO3Ayxa OT
ero 06bLéma, TemnepaTypbl, CKOPOCTU NPOLIECCa OCThIBAHUSA W HArpeBaHUs
MPW U3NyYeHUU OT LiBeTa M3nydatolleli (NornoLlaroLLeid) noBepxXHOCTH,
CKOPOCTb MCMapeHUst BOAbl OT TeMMepaTypbl XWAKOCTM U niolaan eé
MOBEPXHOCTM, 3NeKTpM3aLMs Ten W B3aMMOECTBME 3NEKTPUUYECKUX
3apsoB, B3aUMOAEINCTBME MOCTOSHHBIX ~ MarHUTOB,  BU3Yyanu3aLms
MarHUTHbIX N0V NOCTOSIHHLIX MarHUTOB, AEACTBMS MAarHUTHOIO NOAS Ha
NPOBOAHWK C  TOKOM,  CBOWCTBA  3M1EKTPOMAarHuTa,  CBOICTBa



3NeKTpoABUraTens NOCTOSAHHOIO TOKa): (POPMyNMpoBaTh MPOBEPSiEMbIE
NPeanonoXeHns, cobrpaTtb YCTaHOBKY U3 NPeLI0XeHHOro 060pya0BaHus,
OMMCbIBaTb X0O[ OMbITa U (POPMYNMPOBATh BbIBOAbI;

- BbINOMHATL NPsSIMble M3MEPEHUS TeMMNepaTypbl, OTHOCUTE/ILHOW BAAXXHOCTU
BO3AyXa, CW/bl TOKa, HanpshkKeHWs C WCMOMb30BaHNEM aHa/IOrOBbIX
NpUbopPoB M AATUMKOB (DM3NYECKUX BEMINYMH, CpaBHMBATb Pe3y/bTaTbl
N3MEPEHMNIA C YUETOM 3ajaHHOI abCONMKOTHOM NOrPELLHOCTM;

- NPOBOANTb UCCNef0BaHNE 3aBUCMMOCTU OAHON (PU3NYECKON BENYMHBI OT
APYroi € UCMOMb30BaHMEM  MPAMbIX — M3MepeHuid  (3aBUCUMOCTb
CONPOTUBNEHNS MPOBOAHMKA OT €ro AJWHbI, MNAoWaanM MonepeyHoro
CEYEHNS N yaeNbHOro CONPOTMBEHNS BELLLECTBA MPOBOAHMKA, CU/bl TOKA,
MAYLIEro 4epe3 NPOBOAHUK, OT HaMpPsSHXKEHMS Ha  MNPOBOAHUKE,
nccnefoBaHWe  MOCNef0BaTENIbHOTO W MapaifieflbHOro  COefMHEHWA
MPOBOAHMKOB): NMaHMPOBaTb MWCCMeAOBaHMe, cobupaTb YCTAHOBKY W
BbINOMHATbL M3MEPEeHUs, cneays MpeasoXeHHOMY MnaHy, (UKCUPOBaTb
pe3ynbTaTbl MOMYYEHHOW 3aBUCMMOCTM B BuAe Tabnuu, M rpagmKos,
AenaTh BbIBO/bl MO pe3y/nbTaTaM UCCef0BaHNS;

- MPOBOANTb  KOCBEHHbIE W3MEPEHUS (U3NYECKMX BenMUMH (yaenbHas
TENN0EMKOCTb BELLECTBA, COMPOTUB/EHWE MPOBOAHMKA, paboTa U
MOLLIHOCTb 3MEKTPUYECKOr0 TOKA): NJaHMpOBaTb W3MepPEHUs, cobupaTtb
3KCNEPUMEHTA/IbHYHO YCTaHOBKY, cneayst NpeanoXeHHOW WUHCTPYKUUK, U
BbIUMCNATb 3HAUYEHWE BENNUNHBI;

. cobntodaTb NpaBuna TEXHMKM 6€30NacHOCTM NpW paboTe ¢ N1abopaTopHbIM
obopyaoBaHuem;

- XapaKTepun3oBaTb  MPUHLUMNbI  JEACTBMA  M3YYeHHbIX NPUOGOPOB  W”
TEXHUYECKMX YCTPOWNCTB C OMOPOM Ha MX onucaHusi (B TOM YMCHE:
cuctema OTOMNNIEHUS AOMOB, FMrPOMETP, MapoBasi Typ6uHa, aMnepMeTp,
BO/IbTMETP, CUYETUMK INEKTPUYECKOW 3HEPrUN, 3NeKTPOOCBETUTE/IbHbIE
Npubopbl, HarpeBaTesibHble 3N1eKTPONPUGOPLI (NPUMEPBI), 3NEKTPUYECKNE
npefoXpaHUTeNn, aNeKTPOMarHUT, 3/1eKTpoaBMraTeslb MOCTOSAHHOIO TOKA),
MCNONb3ys 3HaHWA O CBOMCTBaX (QM3MUECKUX SIBNEHWIA U HEO6XOAMMble
(h13nyeckme 3aKOHOMEePHOCTMU;

- pacno3HaBaTb MNPOCTble TEXHUYECKME YCTPOWCTBA W  W3MEPUTENbHbIE
Npuobopbl MO CXeMaM W CXEMaTUYHbIM  pPUCYHKaM  (XKMAKOCTHbIiA
TEepMOMETP, TEPMOC, MCUXPOMETP, FMrPOMETP, ABUraTeNlb BHYTPEHHErO
CropaHus, 31eKTPOCKOMN, peocTaT), COCTaBATb CXEMbl 3/1EKTPUUYECKNX
Lener ¢ nocneaoBaTenbHbIM M NapannenbHbIM COeMHEHNEM 3/1EMEHTOB,
pasnnyas yCnoBHble 0603HaYEeHNS 31EMEHTOB 3NEKTPUYECKMX LiENEN;



- NMPUBOAUTL NpUMepbl (HAXOANTL MH(OPMALMIO O NprMepax) NPakTUYecKoro
MCNONb30BaHNUA (PU3NYECKUX 3HAHWMI B MOBCELHEBHON >KMU3HW [AN1d
obecneyeHnss 6e3onacHOCTM npu  obpalleHUn ¢ npubopamn  ”
TEXHUYECKMMUN YCTPOMCTBAMM, COXPaHEHUSI 3[40POBbS U COGMHOAEHMS
HOPM 3KOJIOTMYECKOro NMOBeLeHNs B OKPYXXatoLLet cpeae;

- OCYLWWECTBMSATb  MOWUCK  MH(opMaumMmM  ()M3MYECKOro  COAepXKaHusa B
NHTepHeTe, Ha OCHOBE WMEKLWMXCA 3HaHWA W NYTEM CpaBHEHUs
[OMONHUTENbHBIX  UCTOYHUKOB  BbILENATb  MHGOpMaLUo,  KOTopas
ABNAETCA NPOTUBOPEUNBOM UIN MOXKET ObITb HEAOCTOBEPHOM;

- CMO0/b30BaTb MPW BbIMOMHEHUN YYebHbIX 3afaHuini HayUYHO--NOMYNAPHYIO
nnTepaTypy  (PU3NYECKOro  COAepXKaHws, CrpaBOYHble  MaTepuasbl,
pecypcbl ceTn VHTepHeT, BNafgeTb NPréMaMm KOHCMEKTMPOBAHUA TEKCTA,
NpeobpaszoBaHns MH(OPMaLMK U3 O4HOM 3HAKOBOW CUCTEMbI B APYTYIO;

- C03JaBaTb COOCTBEHHblE MUCbMEHHbIE W KpaTKue YCTHble COOOLLeHUS,
060638  MHMOPMaLUMIO M3  HECKONbKMX WUCTOYHWKOB  (DU3NYECKOro
cogepXaHusi, B TOM uucne Ny6/lIMUHO MpPeACTaBNATb  pe3ysnbTaThl
MPOEKTHOW WM UCCNeLoBaTeNbCKOM AeATeNIbHOCTM, MPU 3TOM rPaMoTHO
MCNONb30BaTb  M3YYeHHbIM MOHATUIHBLIA annapat Kypca (QU3NKuK,
CONPOBOXAATb BbICTYM/IEHNE Npe3eHTaunen;

- MPU  BbIMNOMIHEHNN YYeOHbIX MNPOEKTOB W MWCCMEA0BaHUA  (PU3NYECKMX
MpOLeccoB pacnpefendTb 0083aHHOCTM B rpynne B COOTBETCTBUM C
MocTaBNeHHbIMW 3afa4aMm, CNeuTb 3a BbINO/HEHWEM MnaHa AeACTBUIA U
KOPPEKTMPOBaTb €ro, afeKBaTHO OLeHMBaTb COOCTBEHHbIA BKaf B
[eATeNbHOCTb FPYNMbl, BbICTPaMBaTb KOMMYHUKaTMBHOE B3aMO/ENCTBUE,
MPOSIBNAS TOTOBHOCTL paspeLlaTb KOH(INKTbI,

K KoHLYy 06y4eHus B 9 Knacce npegMeTHble pe3y/nbTaTbl HA 6a30BOM YPOBHE

AO/MKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YHaKOLLMXCA YMEHWIA:

- UCMOMb30BaTb  MOHATMSA:  CUCTeMa  OTCYéTa, MaTepuasibHad  TOuKa,
TPaeKTopus, OTHOCUTENIbHOCTb MEXaHWYeCKOoro [ABWMXKeHWs, Aedopmauns
(ynpyras, nnactuyeckas), TPeHWe, LUEeHTPOCTPEMUTENbHOE YCKOPEHMUE,
HEBECOMOCTb W Meperpysku, LEeHTP TSHKECTW, abCONKOTHO TBEpPLOe Teso,
LLEHTP TSHXKECTU TBEPLOro Tesa, paBHOBECUE, MEXaHNYECKME KOsiebaHus 1
BOJIHbI, 3BYK, WH(MPa3ByK W yNbTPasBYyK, 3/MEKTPOMArHWUTHbIE BOJIHbI,
LLKaa 3/1eKTPOMarHUTHbIX BOJH, CBET, 6/IM30pYKOCTb U Aa/lbHO30PKOCTb,
CMEKTPbl UCMYCKaHUA 1 NOToWeHNns, anbda-, 6eTa- U raMma-u3nyyeHus,
M30TOMbI, AAEPHas 3HEPreTUKa;

- pasnuyaTb SBMeHMs (paBHOMEPHOE W HepaBHOMEpPHOEe MPAMONNHENHOe
[BWKEHWE, pPaBHOYCKOPEHHOe MpPAMONMHENHOE [ABWKeHWe, CBOGOAHOE
nageHve Tes, paBHOMEPHOE [ABVXKEHWE MO OKPYXXHOCTW, B3aMOEeNCTBMe



TeN, PeakTMBHOE [ABWKEHWE, KonebaTtesibHOe [ABMXKEeHMe (3aTyxatolime wu
BbIHY>KleHHbIE KOnebaHus), pe30HaHC, BO/IHOBOE [BVKEHMWE, OTPaXKeHUe
3BYKa, MPSIMO/IMHENHOE pacnpocTpaHeHne, OTpaXKeHWe W MNpPenoMIeHune
CBeTa, MOMIHOEe BHYTPEHHEE OTPaXKEHME CBETA, Pa3/ioXXeHWe 6efloro ceeTa B
CNEeKTP W C/NOXeHWe ChneKTpaiibHbIX LBETOB, AWUCMEPCUsi  CBETa,
eCTeCTBEHHast PajM0aKTUBHOCTb, BO3HWKHOBEHWE NIMHENYATOro CrekTpa
N3/1y4YeHns) NO ONMUCAHUIO NX XapaKTePHbIX CBOMCTB M Ha OCHOBE OMbITOB,
NEMOHCTPUPYIOLLIMX AaHHOE (IM3NYECKOE ABMEHUE;

- pacrno3HaBaTb  MNPOSIB/IEHNE  U3YYEHHbIX  (IM3NYECKUX  SIBMEHWA B
OKpyXatolleM Mupe (B TOM umcne (hU3nMYecKue SBMEHMS B NPUPOJE:
NPUNMBLI U OTNMBBI, ABMXEHME NnaHeT COIHEUYHOM CUCTEMbI, peaKTMBHOE
[NBVXXEHME >KMBbIX OPraHM3MOB, BOCMPUATME 3BYKOB YKMBOTHbLIMMU,
3eM/NIETPSCEHME, CEWCMUYECKME BOMHbI, LYyHamK, 3X0, LUBeTa Ten,
OMTMYECKME ABMEHUSA B Mpupode, 6MONOrmyeckoe AeWCTBME BMAMMOIO,
YNbTPaPUONETOBOr0 W  PEHTreHOBCKOrO  W3/1y4YeHU, €eCTECTBEHHBbINA
PagnoaKTUBHbIA ()OH, KOCMMUYECKME fNy4un, pPafnoakKTUBHOE W3NyYeHne
NPUPOAHBLIX MWHepanoB, [OEWCTBME PAAMOAKTMBHBLIX W3YYEHUA Ha
opraHvM3M 4esfioBeka), NMpu 3TOM MNEPEBOAWUTbL MPAKTUYECKYHD 3adayy B
YUYeOHYH0, BbIAENSATb CYLUECTBEHHbIE CBOWMCTBA (NPU3HAKK) (PU3NYECKNX
SBNEHUN;

- OMUCbIBaTb M3Y4YeHHble CBOWCTBA TeN U (IM3NYECKUE SIBNEHUS, UCMONb3YA
(hm3nyeckme BeUUMHBLI (CPeaHsiss M MrHOBEHHas CKOPOCTb Tena npw
HEPaBHOMEPHOM [BWXEHMU, YCKOPEHWE, MepemMeLleHne, MyTb, YrnoBas
CKOpPOCTb, Cufa TPEHWs, cuna YNpyrocTu, Cuna TSHXKECTU, YCKOPeHue
CcBOOOAHOrO nageHWs, Bec Tena, WMMYNbC Tena, WMMYNbC CUMbl,
MexaHM4yeckas paboTa M MOLWHOCTb, MOTEHUMaNbHAsA 3Heprus Tena,
MNOAHATOrO Haf MOBEPXHOCTLHD 3eM/N, MOTEHLUMA/IbHAA 3HEPrUsi CXaToMn
MNPY)KWHbI, KUHETUYEeCcKas 3JHEPrus, MoMHasd MexXaHU4YecKas JHeprus,
nepuog 1 YactoTa KonebaHuii, AfiHa BOSHbI, FPOMKOCTb 3BYyKa M BbICOTa
TOHa, CKOpPOCTb CBETa, MoKasaTe/Nb MPeioMIeHNs Cpedbl), NPy OnUcaHnn
NPaBUIbHO TPAKTOBaTb (PU3NYECKWUIA CMbIC/T WCMOMb3YEMbIX BENUYMH,
0603HaYeHMs U eAuHULUbI (U3NYECKMX BEMNYMH, HaxXoauTb (OPMYIbl,
CBSI3bIBAOLLME AAHHYH (PU3NYECKYIO BENUYMHY C APYTMMU BEUYMHAMMU,
CTPOUTb FPaUKN N3YYEHHBIX 3aBUCMMOCTEN (PU3NUECKNX BENINYMH;

- XapaKTepu3oBaTb CBOWCTBA Tes, (M3MYECKMe SABMEHUA W NPOLECCHI,
MCMOMb3ys 3aKOH COXPaHEHMS 3HEPrun, 3akKOH BCEMMPHOrO TArOTeHUS,
NPUHUMN  CyneprnosvumMm cui, MPUHUMN OTHOCUTEeNbHOCTU [anunes,
3aKOHbl HblOTOHA, 3aKOH COXPaHEeHWUS WUMMYNbCa, 3aKOHbl OTPaXKEHUS W
NPenoM/IEHNs CBETA, 3aKOHbI COXPaHEHMS 3apsAA0BOro U MacCoBOro YMcen



Npn AAepHbIX peakumax, Mpu 3TOM [aBaTb C/I0BECHYH (HOPMYINPOBKY
3aKOHa 1 3anmncbiBaTb ero MaTemMaTnyecKoe BblpaXKeHWE;

- 0OBACHATL (PU3NYECKMe NPOLECCbl U CBOCTBA Tefl, B TOM 4uC/ie U B
KOHTEKCTe CMTyaumii NpPaKTUKO-OPUEHTMPOBAHHOIO XapakTepa: BbIsBNATb
MPUYNHHO--CNELCTBEHHbIE  CBA3W, CTPOMTb  0ObACHeHME ©3  2-3
NOTNYECKUX LLAroB C OMopoi Ha 2—3 U3Y4YeHHbIX CBOMCTBA (PU3NYECKUX
ABNEHUI, PU3NYECKNX 3aKOHOB W/ 3aKOHOMEPHOCTEN;

- peLatb pacyéTHble 3ada4umn (onuparoLmecs Ha cucteMy 13 2—3 ypaBHeHWi),
MCNONb3Ya 3aKOHbI 1 (POPMY/Ibl, CBA3bIBAKOLUME (PU3NYECKME BESIMUMHDI:
Ha OCHOBe aHa/M3a YCMOBMA 33fayn 3anucbiBaTb KpaTKOe YC/oBME,
BbISIBNATb HEAOCTalOWME UM M3BbITOYHbIE JaHHble, BblOMpaTb 3aKOHbI U
(hopmy/ibl, HEOOXOANMbIE ANS PeLLeHNs, MPOBOAUTL PacyéTbl U OLEHMBATD
PeaSIMCTUYHOCTb NOMYYEHHOTO 3HAYeHUS (DM3NYECKOI BEIUUNHDI;

- pacno3HaBaTb NPOGNEMbl, KOTOPble MOXHO pewuTb Npyu  MOMOLLU
(PM3NYECKMX METOLOB, MCMOMb3YyA OMucaHWe WCCefoBaHUs, BblAENATb
NpoBepsieMoe  NPeAnooXeHWe, OLEHMBATb  MPaBUIbHOCTb  MOpsAKa
NPOBeAeHNs  UCCefoBaHUA,  [enatb  BbIBOAbl,  MHTEPNpeTMpoBaThb
pe3ynbTaTbl HAGMOLEHNIA U OMbITOB;

- MPOBOANTb OMbITbl M0 HAGMOLEHNIO (PU3NYECKUX SABNEHWIA NN (DU3UYECKNX
CBOWCTB TeN (M3y4yeHuWe BTOPOro 3akOHa HbiOTOHa, 3aKOHA COXpaHeHWs
3Heprum, 3aBUCMMOCTb Mepuoga KonebaHWin NPY>XXMHHOIO MasTHMKa OT
Maccbl rpy3a u XECTKOCTU MPY>XUHbI M HE3aBUCUMOCTb OT aMmnauTy/bl
MaNbIX  KonebaHwil,  MPAMOMMHEAHOE  pacrnpocTpaHeHWe  CBETa,
pasnoxeHvie 6enoro ceBeta B CMEKTP, M3y4YeHUe CBOWCTB M3006paXKeHUs B
MIOCKOM 3epKajie U CBOWCTB M300pakeHMsi npegMeTa B cobuparoLeit
NNH3e, HabMAeHVEe COWHBLIX WU NIMHEAYATbIX CMEKTPOB WU3NYYeHUs):
CamMoCTOSTeNlbHO  cobupaTb  YCTAHOBKY M3  M36bITOYHOro  Habopa
obopyaoBaHMsi, OMWCbIBaTb  XOf4 OMblTa W €ro  pesy/bTarThl,
(hopmynunpoBaTb BbIBOAbI;

- MPOBOANTL NPU HEOO6XOAMMOCTM CEPUI0 MPSMbIX M3MEPEHWIA, ornpenenss
cpefHee 3HayeHue Wu3MepseMo BenMYMHbl  (POKYCHOE paccTosHMe
cobuparolleir  NMH3bI), 060CHOBLIBATL BbIGOP CMNocoba WU3MEPeHUs
(M3mMepuTENbLHOIO NPUGOPA);

- NMPOBOANTL  UCCNe0BaHMe  3aBUCMMOCTEN  (PM3NYECKMX BEINYMH  C
MCNONb30BaHWEM MNPAMbIX WU3MEPEHWUA (3aBUCMMOCTb MYTU OT BPEMEHW
MNPy PaBHOYCKOPEHHOM [ABWXEHUW 6e3 HayasJbHOW CKOpOCTW, nepuofa
KonebaHMn MaTemMaTU4yecKoro MasTHWKa OT [A/IMHbI HWUTKU, 3aBUCMMOCTU
yrna OTpaKeHUs cBeTa OT Yrfia nafeHus 1 yrna npefiomieHns ot yrna
nageHns): nnaHMpoBaTb WCCNefoBaHWe, CaMOCTOATE/IbHO CcobupaTtb



YCTaHOBKY, (DMKCMPOBaTb  pe3y/bTaTbl  MOMYYEHHOW  3aBUCMMOCTM
(PM3NYECKMX BENIMUYMH B BUAe Tabnmy M rpagMkoB, Aenatb BblBOAblI MO
pesynbTaTaMm UccnefoBaHus;

- MPOBOANTL  KOCBEHHbIE  U3MeEPEHUA  (PU3NYECKUX BeNYUH  (CpesHss
CKOPOCTb W YCKOpPeHWe Tena MpU  PaBHOYCKOPEHHOM  [ABVDKEHUMW,
YCKOpeHne CcBOOOAHOIO NafeHus, >KECTKOCTb MNPYXMHbI, KO3W(ULUNEHT
TPEHUA CKOMbXEHUSA, MexaHuyeckas paboTa M MOLWLHOCTb, 4acTtoTa U
nepuos KonebaHuin  MaTtemaTMyecKoro W MPY>XWHHOIO  MasTHUKOB,
onTu4yeckas cuna cobuparoweid  NIMH3bl,  PagMoaKTMBHLIA  ()OH):
NNaHMpPoBaTb W3MEPEHUs, CObMpaTb 3KCMEPUMEHTA/IbHYIO YCTaHOBKY W
BbINOMHATb U3MeEPEeHNs, crefys NPeaoKeHHON MHCTPYKUMW, BbIYUCNATD
3HaYeHMe BeSIMUYNHBI N aHaIM3NPOBaTb MOJTYYEHHbIE Pe3y/bTaTbl C YHETOM
3aJaHHO MOrpeLLHOCTN N3MEPEHNI;

- cobntofaTb npasmna TEXHWKM 6e30NacHOCTM Npu paboTe C 1abopaTopHbIM
obopyaoBaHuem;

- pa3nnyaTb OCHOBHble MPU3HAKU  U3YYEeHHbIX (DU3NYECKUX MOLENen:
MaTepuasibHas TO4uka, abCoMOTHO TBEPALOE Tesio, TOYEYHbIA WCTOYHMK
cBeTa, /lyd, TOHKas /MH3a, NjaHeTapHas MOfe/Nlb aTtoma, HYK/IOHHas
MOZe/Nb aTOMHOI0 A4pa;

- XapakTepmn3oBaTb  MPUHUMNbI  OEACTBUA  M3YYeHHbIX NpUBOpPoB W
TEXHUYECKMX YCTPOWCTB C OMOPOM Ha WX onucaHus (B TOM YuCre:
CNUAOMETP, [AATYMKM TMOJSIOXKEHWNSA, PaCCTOSHUA W YCKOPEHUS, pakeTa,
9X0N0T, O4YKKW, Mepuckom, oToannapar, OMNTUYECKNe CBETOBOAbI,
CMEKTPOCKON, [A03MMeTp, Kamepa BunbCOHa), WCNONb3ys 3HaHWUSA O
CBOMCTBAX (PM3NYECKUX SABMEHUA W HeobXxoAuMble  (PU3NYECKue
3aKOHOMEPHOCTY;

- CMO/Ib30BaTb CXEMbl U CXEMATUUHblE PUCYHKN U3YUYEHHbIX TEXHUYECKUX
YCTPOMICTB, WU3MepUTeNbHbIX MPUOOPOB N TEXHOMOMMYECKUX MpPOLEeCcCoB
MNPy pelleHnn y4ebHO--NPaKTUYEeCKMX 3ada4y, ONTUYECKMe CXeMbl [A1s
MOCTPOEHMS N306PAXKEHNIA B NIOCKOM 3epKasie 1 CobMpatoLLeit NnH3e;

- NPUBOAUTL NpUMepbl (HAX0ANTb MH(OPMALMIO O NprMepax) NPaKTUYecKoro
MCNONb30BaHNUA (PU3NYECKUX 3HAHWMIA B MOBCELHEBHON >KM3HM ANA
obecneyeHuss 6e3onacHOCTM npu  obpalleHUn ¢ npubopamn  ”
TEXHUYECKMMUN YCTPOMCTBAMM, COXPaHEHUSI 3[40POBbS U COGNHOAEHMS
HOPM 3KO/I0rMYecKoro noBefeHNA B OKPYXKatoLLEen cpese;

- OCYLLECTBMATb  MOWUCK  MH(opMaumMmM  ()M3MYECKOro  COAepXKaHusa B
HTepHeTe, CamMOCTOATe/IbHO (DOPMYNIMPYA MOUCKOBBIN 3arnpoc, HaXOANTb
NyTV onpefeneHns 4OCTOBEPHOCTU MOYYEHHON MH(OPMaL MM Ha OCHOBE
MMEIOLLIMXCA 3HAHWIA N [OMOTHUTE/bHbIX UCTOYHUKOB;



- CMO0/Ib30BaTb MPW BbIMOMHEHNUN YYebHbIX 33faHuin HayUYHO--NOMYNAPHYIO
nnTepaTypy  (PU3NYECKOro  COLepXKaHWs, CrpaBOuYHble  MaTepuasbl,
pecypcbl ceTn VHTepHeT, BNafgeTb NPréEMaMy KOHCMEKTMPOBAHWUA TEKCTA,
Npeo6paszoBaHns MH(OPMaLMK U3 O4HOM 3HAKOBOW CUCTEMbI B APYTYIO;

- C03JaBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHblE COOOLLEHMA HA OCHOBE
MH(OPMaUMM U3 HECKONIbKUX WCTOYHWMKOB (PU3NYECKOTO COAEepXKaHus,
Ny6AMYHO NPeLCTaBNATb pe3ybTaTbl MPOEKTHOW UKW UCCNef0BaTebCKOWA
[eATeNbHOCTW, MNpWM  3TOM  TPaMOTHO  WCMO/b30BaTh  M3YYEHHbIN
MOHATWIHLIA annapat M3y4yaemoro pasgena (U3MKU M COMPOBOXAATb
BbICTYMN/IEHWe Mpe3eHTaumMein ¢ Y46TOM OCOBEHHOCTe  ayauTopun
CBEPCTHUKOB.



TEMATWYECKOE NMN/1AHNPOBAHWE

7 KJTACC
Konunyectso yacoB ONEeKTPOHHbIe
Ne HanmeHoBaHWMe pa3nenos 1 Tem K M (undposble)
n/n nporpamMmmb| Bcero 06HTp0”be'e %aKTquCK”e obpasoBaTe/ibHble
paboTbl paboTbl pecypcb|
Pa3gen 1. ®u3nka 1 eé posib B MO3HAHNU OKPY>XKaloLLero mmpa
Bubnnoteka LLOK
1.1 dun3nka - Hayka 0 npu 2
31K - Hayka 0 ppoAe https://m.edso0.ru/7f416194
Bubnnoteka LLOK
1.2 dun3nyeckmne BeMUYNHbI 2 1
SHECKIE Ben https://m.edsoo.ru/7f416194
. Bubnnoteka LLOK
1. EcTecTBEHHOHay4HbIM METO NO3HAHKUA 2 1
3 CTECTBEHHOHAY €TOA rosHa https.//m.edsoo.ru/7f416194
WToro no pasgeny 6

Pa3gen 2. NepBoHaYvasibHble CBEAEHMA 0 CTPOEHUN BeLlecTBa

Bubnunoteka LLOK

2.1 CTpoeHue BellecTBa 1
P W https://m.edso0.ru/7f416194

[BWXeHVe 1 B3aMOAENCTBINE YacTuL, Bubnunoteka LLOK

2.2 2 1
BelLlecTBa https://m.edso00.ru/7f416194
Bubnnoteka LLOK
2. ArperatHbl TOSAHWUSA B TBa 2
3 pera € cocto eliec https://m.edsoo.ru/7f416194
WToro no pasgeny 5

Pasgen 3. [IBU>XeHWNe N B3aUMOENCTBME TeN

Bubnunoteka LLOK

3.1 MexaHunyeckoe OBMXEHUE 3
A https://m.edsoo.ru/7f416194




Bubnunoteka LLOK

32 VIHEpUYA, Macca, N/I0THOCTb 4 1 https://m.edso0.ru/7f416194
Bubnunoteka LLOK
33 Cuna. Buge! can 14 2 https://m.edso0.ru/7f416194
WToro no pasgeny 21
Pasgen 4. laBneHne TBEPAbIX TeN, XXUAKOCTEN N raso
41 [asneHue. lNepefaya faBneHns TBEPALIMU 3 Bubnunoteka LLOK
' Tenamu, XXnaKoCTaMmn 1 rasamm https://m.edso00.ru/7f416194
Bubnunoteka LLOK
4.2 Aasnerne xupkocti > https://m.edso0.ru/7f416194
Bubnunoteka LLOK
4.3 ATMOC(epHoE Aasrietme 6 1 https://m.edso0.ru/7f416194
44 [eicTBme XXMAKOCTM 1 rasa Ha NOrpy>XeHHoe 7 3 Bubnunoteka LLOK
' B HUX TENO https://m.edso0.ru/7f416194
WToro no pasgeny 21
Pa3gen 5. PaboTa 1 MOLHOCTb. QHeprus
Bubnnoteka LLOK
>1 PaboTa 1 MoLyHoCTS 3 1 https://m.edso0.ru/7f416194
Bubnnoteka LLOK
52 MpocTble MexaHsMb > 1 https://m.edso0.ru/7f416194
Bubnunoteka LLOK
>3 Mexaru-eckas sHeprus 4 1 https://m.edso0.ru/7f416194
WToro no pasgeny 12
Pe3epBHOe Bpems 3
OBLLEE KOMMMYECTBO YACOB MO NMPOIrPAMME 68 13




8 KJTACC

HavmeHoBaHMe pa3fenoB 1 Tem

KonnyectBo yacoB

ONEeKTPOHHbIe
(unppoBble)

Ne n/n
nporpamMmb| Bcero Kongoanb'e n%aKT”quK”e obpasoBaTesibHble
paboThbl paboThbl pecypChl
Pa3sgen 1. TennoBble ABeHUSA
. Bubnmnoteka LLOK
11 CTpoeHue 1 cBOWCTBa BELLECTBa 7 httos://m.edsoo.ru/7fA181ce
Bubnunoteka LLOK
12 Tenosble npoLeccy! 21 . > https://m.edsoo.ru/7f4181ce
WToro no pasgeny 28
Pasfen 2. 9neKTpuyeckme N MarHUTHbIE AB/IEHUA
51 DneKTpuyeckme 3apsaabl. 3apsXKeHHble Tena 7 1 Bubnmnoteka LLOK
' N UX B3aMMOJeNncTBme https://m.edsoo.ru/7f4181ce
o o Bubnnoteka LLOK
2.2 [MOCTOAHHBIV 3NEKTPUYECKNI TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
Bubnmnoteka LLOK
2. M 1 1.
3 ArAVTHBIE ABNEHNA 6 > https.//m.edsoo.ru/7f4181ce
Bubnmnoteka LLOK
2.4 4
SNeKTPOMArHUTHaR MHAYKLIS https.//m.edsoo.ru/7f4181ce
WToro no pasgeny 37
Pe3epBHOe Bpems 3
OBLLEE KOMMYECTBO YACOB MO NMPOIrPAMME 68 3 14.5




9 KJTACC

Konunyectso yacoB ONEeKTPOHHbIe
Ne i/ HavmeHoBaHWe pa3genoB U TeM K M (unppoBble)
B nporpamMmb| Bcero OngOHbe'e %aKT”quK”e obpasoBaTe/ibHble
paboThbl paboThbl pecypChl
Pa3sgen 1. MexaHn4ecKue AB/eHNSA
11 MexaHn4eckoe ABVKEHME 1 CNOCOObI ero 10 1 Bubnmoteka LLOK
' onuncaHus https://m.edsoo.ru/7f41a4a6
. Bubnmnoteka LLOK
1.2 B3aumogencreme T 2 1
SAMOAEVICTBIE TEN 0 3 https.//m.edsoo.ru/7f41a4a6
Bubnmnoteka LLOK
1.3 3aKOHbI COXpaHeHus 10 3
P https.//m.edsoo.ru/7f41a4a6
WToro no pasgeny 40
Pa3gen 2. MexaHnyeckune KonebaHusi U BOJHbI
Bubnmnoteka LLOK
2.1 MexaHunuyeckme KonebaHus 7 3
https.//m.edsoo.ru/7f41a4a6
Bubnmnoteka LLOK
2.2 MexaHunyeckune BOJIHbI. 3BYK 8 1 3
y https.//m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Pasgen 3. 9neKTpoMarHMTHOe MnoJie U 3/1eEKTPOMarHUTHbIE BOJIHbI
31 SNeKTPOMarHUTHOE Mnose 6 5 Bubnmoteka LLOK
' 3/IEKTPOMArHMTHbIE BOJIHbI https.//m.edsoo.ru/7f41a4a6
WToro no pasgeny 6

Pasgen 4. CeToBble ABNEHNSA




4.1 3aKOHbI pacrnpocTpaHeHusa ceeTa 6 2 bubnmoteka LIOK
' pacnipoctp https://m.edsoo.ru/7f41a4a6
Bubnmnoteka LLOK
4.2 JINH3bI 1 ONTUYECKME NPUBOPLI 6 3 httos://m. edsoo.ru/7f41a4a6
Bubnnoteka LLOK
4.3 Pa3fnoxeHue 6e10ro ceeta B CNEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Pa3pgen 5. KBaHTOBbIe AB/1eHNSA
Bubnnoteka LLOK
5.1 VicnyckaHwue 1 nornoLleHne cseta aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
Bubnmnoteka LLOK
52 CTpoeHne aTomHoro AApa 6 1 https://m.edsoo.ru/7f41a4a6
Bubnmnoteka LLOK
5.3 SaepHble peakLmm 7 1 https://m.edso0.ru/7f41a4a6
WToro no pasgeny 17
Pasgen 6. MoBTOPUTENIbHO-0606LLAIOLLMIA MOAY b
6.1 MoBTOpEHME 1 0606LLEHNE COAEPXKaHWS 9 5 Bubnunoteka LLOK
' Kypca pu3nkum 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 9
OBLLEE KOMMYECTBO YACOB MO NMPOIrPAMME 102 27







NMOYPOYHOE NMNJ1IAHNPOBAHWE

7 KJTACC
Konunyectso yacoB ONEeKTPOHHbIe
Ne Tema ypoka K n HaTa L1 poBbIe
n/n y Bcero 06H ThOTbHbIE %aKT”quK”e N3yyeHusi | obpasoBaTe/ibHblIe
paboTbl paboTbl pecypcb|
®dun3nKa — HayKa 0 npupose. 1
ABneHNs Npuposbl
dunsnyeckune aBIeHNA 1
du3nyeckne BENNYUHBLI N NX 1
n3mepeHue
Ypok-uccneposaHue "3mepeHne
Temnepartypbl NP1 NOMOLLM 1 1
YXUAKOCTHOr0 TepMOMeTpa 1 gaTymka
Temnepartypbl”
MeToAbl Hay4HOT 0 NO3HaHUSA.
Onmchme qilmsmqecmx SBNEHUI C 1 bubnuoreka LIOK
N https://m.edsoo.ru/ff09f72a
NMOMOLLbIO MOJenen
YpokK-uccnenosaHue "lNposepka
rMnoTesbl: 4asibHOCTb MONETA LapuKa, 1 1
NYLEHHOI0 rOPU30HTa/IbHO, TEM
6onbLue, YeM 60/bLLE BbICOTA MyCKa'"
CTtpoeHue BewecTtsa. OnbIThl,
,quasblsarow,umJIe OVCKpeTHOE 1 bubnworeia LIOK
https://m.edsoo.ru/ff09fe0a
CTpOeHWe BelLlecTBa
Bubnmnoteka LLOK
[BVKeHne yacTuL, BeLecTea 1

https://m.edsoo.ru/ff0a013e




Ypok-uccnefosaHne «OnbITbl MO

9 Hab/loAeHNI0 TEMI0BOMO pPacLUMpeHns
rasos»
10 ArperatHble COCTOAHWNSA BELLECTBA
OC06eHHOCTM arperaTHbIX COCTOSHWI
1 BoAbl. O606LLeHME NO pa3aeny Bubnmnoteka LLOK
«[lepBoHaYasibHbIE CBEAEHNA O https://m.edsoo.ru/ff0a0378
CTPOEHUN BeLLEeCTBa»
MexaHnyeckoe aBUXKEHNE.
12 PaBHOMepHOE 1 HepaBHOMepPHOE bubnuoreka LIOK
https://m.edsoo.ru/ff0a05c6
[IBUXeHMe
Bubnmnoteka LLOK
1 K Tb. EAVHNLBI CK ™
3 Cropoc ANRNALBT cKopoc https://m.edsoo.ru/ff0a079c
14 PacyeT nyTu 1 BpeMeHN ABUXEHNA bubnmoteka LIOK
T P A https://m.edsoo.ru/ff0a0ae4
15 WHepumsa. Macca — mepa Bubnmoteka LLOK
WHEPTHOCTWK Ten https://m.edsoo.ru/ff0a0c10
16 [noTHOCTbL BelllecTBa. PacyeT mMacchl Bubnuoteka LLOK
1 0bbemMa Tena no ero NJI0THOCTU https://m.edsoo.ru/ff0a0fee
17 JabopaTopHas paboTta «OnpeaeneHme
NIOTHOCTW TBEPLOro Tena»
18 PeweHwe 3agay no teme "T10THOCTb Bubnmoteka LLOK
BeLlecTsa” https://m.edsoo.ru/ff0al23c
Cuna Kak XapaKTepuctuka
19 B3aumogenctems ten. Cuna
ynpyrocTtu. 3aKoH N'yka
20 NabopatopHas paboTa «3yyeHune

3aBNCMMOCTU PacCTAKEHNA




(Bedhopmaumm) Npy>XMHbI OT
NPUNOXEHHOW CUMbI»

21 [[ABneHwve TaroteHus. Cuna TsXecTu
CB3b MEXAY CUJION TSHXKECTU U
22 Maccoii Ten@y Bec Tena. PewleHne bubnmoteka LIOK
S ' N https://m.edsoo.ru/ff0al778
3afay no teme "Cuna TAXKeCTU
Cuvna TAXKecTun Ha Apyrux nnaHeTax. Bubnnoteka LLOK
23
dun3nyecKne XxapaKTepucTnK nnaHeT https://m.edsoo.ru/ff0a1502
Bubnmnoteka LLOK
24 Viamiepenie cun. [Hamomerp https://m.edsoo.ru/ff0al8cc
Bubnmnoteka LLOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0a1778
CnoxeHvie ABYX CWJ1, HarnpaB/IeHHbIX
26 no OfHOM nlqﬂ)l\//loﬁ i bubnworeia LIOK
A . P ' https://m.edsoo.ru/ff0ala70
PaBHOfeNCTBYIOLWAA CUN
97 PelueHwne 3aga4 no Teme
"PaBHofelcTBytOLas cun'”
Cwvna TpeHus n eé Buabl. TpeHve B Bubnmoteka LLOK
28
Npupoae N TEXHUKE https://m.edsoo.ru/ff0alb9c
NabopatopHas paboTa «3yyeHune
3aBUCMMOCTM CU/bl TPEHNA
29 CKO/IbXXEHUA OT CI/I.I'Ipr aB/leHnA 1 bubnmoteka LIOK
A https://m.edsoo.ru/ff0alcc8
XapakTepa conpukacaroLmxca
MOBEPXHOCTEN»
30 PelueHne 3afa4 Ha onpegeneHue
PaBHOENCTBYIOLLENA CUSTbI
31 PelleHue 3agay no Temam: «Bec Bubnnoteka LLOK

Tena», «Ipajuyeckoe n3o6paxeHme

https://m.edsoo.ru/ff0alde0




cun», «Cunbl», «PaBHOAECTBYHOLLAN
cun»

KoHTponbHas paboTta no Temam:
«MexaHnyeckoe asuxkeHue», «Macca,

32 NJ0THOCTb», «Bec Tena,
«[pahmyeckoe N306paxKeHNE CU»,
«Cunbl»

33 [asnexne. Cnocobbl yMeHbLUEHNS U Bubnmoteka LLOK
YBENNYEHNA OaBNeEHNA https://m.edsoo.ru/ff0a20a6
[JasneHwve rasa. 3aBUCMMOCTb

34 aB/ieHns rasa ot 06béma bubnworeia LIOK
A ' https://m.edsoo.ru/ff0a2376
Temnepartypbl
lNepepayva faBneHna TBEPALIMU

35 Tenanm mﬂ KOCTAMU U Efsalvm bubnworeia LIOK

KA ' https://m.edsoo.ru/ff0a25b0
3akoH [Mackans

36 [aBneHve B XXMAKOCTU U1 rase, Bubnmnoteka LLOK
BbI3BaHHOE [JeCTBUEM CU/bl TSHKECTY https://m.edsoo.ru/ff0a2718

37 PelueHwne 3aga4 no teme «[laBneHue B Bubnmnoteka LLOK
YXMAKOCTW 1 rase. 3aKoH Mackansa» https://m.edsoo.ru/ff0a2826

Bubnmnoteka LLOK
38 Coobuatoumecs cocypbl
Haiom ya https://m.edsoo.ru/ff0a2970
39 "mapaBnnyecknin npecc bubnmoteka LIOK
A https://m.edsoo.ru/ff0a3136

40 MaHomeTpbl. MopLIHEBOA
YXNAKOCTHbIN HAacoC

41 ATmOchepa 3eMnn 1 NPUYNHBI eé Bubnnoteka LLOK
CyLLeCTBOBaHNA https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3gyxa. ATMocepHoe Bubnnoteka LLOK




[aBneHue

https://m.edsoo.ru/ff0a2b5a

3mepeHve aTMOCepHOro AaBfieHus.

Bubnmnoteka LLOK

43
OnbIT Toppuyennn https://m.edsoo.ru/ff0a2da8
3aB1CUMOCTb aTMOCHEPHOI0
44 aBfieHus oT Bblconj)Hp OBHEM bubnmoteka LIOK
A anyp https://m.edsoo.ru/ffO0a2fc4
mMops
45 BapomeTp-aHepoung. ATMocdepHoe Bubnmnoteka LLOK
[JaBfieHNe Ha Pa3IMUHbIX BbICOTaX https://m.edsoo.ru/ff0a2fc4
46 PelieHwne 3agay no teme "
ATMOCepHoe aaBneHmne"
eNCTBME XMAKOCTM U rasa Ha
47 ﬁor eHHoep'B HUX Teno bubnuorexa LIOK
Py ' https://m.edsoo.ru/ff0a3276
Apxumegosa cuna
NabopatopHas pabota «OnpegeneHve
48 BbITa/IKMBAOLLEN CUNbI, Bubnmoteka LLOK
[IleCTBYIOLLIEN Ha TENO, MNOrPY>XKEHHOE https://m.edsoo.ru/ff0a33fc
B XXNAKOCTb»
NabopatopHas paboTa no Teme
49 «l/ccnefoBaHme 3aBMCMMOCTU Beca Bubnmoteka LLOK
Tena B Bofe OT 06bEMA MNOrPY>KEHHOW https://m.edsoo.ru/ff0a3514
B XXMIKOCTb YacTu Tena»
Bubnmnoteka LLOK
50 lMnaBaHue Ten
https://m.edsoo.ru/ff0a3a96
JabopaTopHas paboTa
51 "KOHCTpymnpoBaHu1e apeomeTpa unm
KOHCTPYMpOBaHue NOLKK U1
onpegeneHue eé rpysonogbLEMHoCcTH"
52 PelleHue 3agay no temam: «nasaHue Bubnnoteka LLOK




CynoB. BosgyxonnaBaHue»,
«[laBneHune TBepAbIX TeN, XXUAKOCTEN
N rasoB»

https://m.edsoo.ru/ff0a3654

KoHTposibHas paboTa no teme

53 «[laBneHune TBEPAbIX TeN, XULKOCTel
1 rasoB»
Bubnmnoteka LLOK
54 MexaHuyeckas paboTa
P https://m.edsoo.ru/ff0a3f82
Bubnunoteka LLOK
95 MowHocTb. EgnHMLBI MOLLHOCTY
" A H " https://m.edsoo.ru/ff0a3f82
Ypok-uccnegosaHue "PacyeT

56 MOLLLHOCTW, pa3BMBaeMoii npu
noAwseme no necTHuue"

57 MpocTble MexaHW3Mbl. Pblyar.

PaBHOBecCKe cun Ha pblyare
Pblyaru B TEXHUKe, ObITY U NpUpoSe.

58 NabopatopHas paboTa Bubnmoteka LLOK
«MccnefjoBaHne YCNoOBUIA paBHOBECUS https://m.edsoo.ru/ff0a478e
pblyara»

59 PeLueHue 3aa4 No Teme «YCnoBus Bubnmoteka LLOK
paBHOBECUSA pblyara» https://m.edsoo.ru/ff0a48a6
KoaghdunumeHT nonesHoro Aencrems

60 mexaHu3ma. JlabopatopHas paboTa
«M3mepeHve KM, HaknoHHO
NI0CKOCTU»

61 PelueHne 3aga4y no Teme "PaboTa, Bubnmnoteka LLOK
MoLLHocTb, KIMAa" https://m.edsoo.ru/ff0a4c48

62 MexaHunyecKasn aHeprus. Bubnnoteka LLOK




KunHeTnyeckas 1 noTeHUyabHas
3Heprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHeHMs1 MeXaHNYEeCKOWA
3Heprum

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCNEPUMEHT MO Teme
"JKcneprMeHTasIbHOE onpeaeneHne
N3MEHEHNSA KUHETUYECKOM U
NOTEHLMANIbHON 3HEPrnn Npw
CKaTbIBaHUW Te/a No HaKOHHOM
naockoctn"

65

KoHTposibHas paboTa no teme
«PaboTa 1 MOLHOCTb. JHEPrus»

66

Pe3epBHbIil ypoK. PaboTa ¢ TeKCTamu
no teme "MexaHN4eckoe AB/KeHne"

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0a4dee6

67

Pe3epBHbIil ypoK. Torosas
KOHTPO/IbHas paboTa

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0a4ffe

68

Pe3epBHbIil ypoK. PaboTa ¢ TeKCTamu
no Teme "PaboTa. MOLHOCTb.
SHeprug"

OBLLEE KOJIMYECTBO YACOB INO
NMPOrPAMME

68
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8 KJTACC

KonnyectBo yacoB

ONEeKTPOHHbIe

Ne Tema vDoKa K M Jata um@poBble
n/n P Bcero 06H TPOTEHBIE %aKT”quK”e N3yyeHusi | obpasoBaTefibHblIe
paboThbl paboThbl pecypChl
OCHOBHbIE NOIOXEeHNA MONeKYNAPHO-
1 KWHETNYECKON TEOPUN U UX OMbITHbIE 1 bubnmoteka LIOK
P https://m.edsoo.ru/ff0a5256
NOATBEPKAEHNS
2 Macca 1 pa3mep aTOMOB U MO/EKy” 1
3 Mogenu TBEPAOro, XXUAKOro u 1 Bubnmnoteka LLOK
razoo6pasHoOro COCTOSIHWIA BELLleCTBa https://m.edsoo.ru/ff0a540e
OO6bsICHEHWE CBOWCTB TBEPAOTO,
4 YXUAKOIO U ra3006pas3Horo CoCTOSHUI 1
BeLLleCTBa Ha OCHOBE NOJIOXKEHNIA
MONEKYNAPHO-KUHETUYECKOA TEOPUN
Bubnmnoteka LLOK
5 Kpuctannnyeckne n amopHble Tena 1
P peb https://m.edsoo.ru/ff0a5800
6 CmaumBaHune 1 KanuansspHoCTb. 1 Bubnmnoteka LLOK
[MoBepXHOCTHOE HaTsXKeHue https://m.edso0.ru/ff0a5530
7 Tennosoe pacLUMpeHne 1 cxatme 1 bubnuoreka LIOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBA3b Temnepatypbl CO
8 CKOPOCTbLHO TENI0BOr0 ABUXKEHUA 1
yacTtuy,
9 BHyTpeHHAA aHeprus. Cnocoobbl 1 Bubnnoteka LLOK
N3MEHEHNSA BHYTPEHHEN 3Heprum https://m.edsoo.ru/ff0a5c60
10 Buabl Tennonepegaun 1 Bubnmnoteka LLOK




https://m.edsoo.ru/ff0a6412

YPpOoK-KOHhepeHUMs "TpakTnyeckoe
NCMO/b30BaHNE TEMN/IOBbLIX CBOWCTB

Bubnmnoteka LLOK

11
BELLIECTB U MaTepUasioB B LieNsax https://m.edsoo.ru/ff0a65c0
3HeprocoepexxeHms™

12 KonnyecTtso TeNOTLI. Y aenbHasa Bubnmnoteka LLOK
Tern/0eMKoCTb https://m.edso00.ru/ff0a6976

13 YpaBHeHuWe Tern0Boro banaHca. Bubnuoteka LLOK
Tennoo6bmeH 1 TeN0BOE paBHOBECKE https://m.edsoo.ru/ff0a7088
JlabopaTopHas paboTa

14 "McecnegoBaHue ABneHNs Bubnmoteka LLOK
TennoobmMeHa nNpy cMeLBaHUM https://m.edsoo.ru/ff0a6a98
XO/I0fIHOW ¥ ropsiyert Bogpl"
PacueT KonnyecTsa TennoThbl,

15 Heo6X04MMOr0 NS HarpeBaHUs Tena
1 BbI4ENAEMOro UM Npu oXNaXKaeHun

16 NabopaTopHas paboTa "OnpeaeneHne Bubnmnoteka LLOK
y[enbHOI TENN0EMKOCTM BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHepruns Tonavea. Y enbHas Tensnora Bubnmnoteka LLOK
cropaHus https://m.edsoo.ru/ff0a7b5a
[NnaBneHve n oTBepaeBaHue

18 KPUCTa/ITNYECKNX ?gn YpenoHasa bubnmoteka LIOK

A https://m.edsoo.ru/ff0a71d2

TennoTa nnaB/eHns

19 JNabopaTopHas paboTa "OnpeaeneHne Bubnmnoteka LLOK
YAeNbHOW TEeNN0ThI NiaBneHns nbaa” https://m.edsoo.ru/ff0a72fe

20 Mapoo6pa3oBaHmMe 1 KOHAEHCAUWS. Bubnmnoteka LLOK

VcnapeHne

https://m.edsoo.ru/ff0a740c




21

KuneHwe. Y genbHaa TennoTa
napoobpaszoBaHns 1 KOHAEHCaUMN,
3aBMCMMOCTb TeMMePaTypbl KAMEeHNs
OT aTMOC()epHOro AaB/ieHns

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0a786¢

22

BnaxHoCTb Bo3ayxa. JlabopaTopHas
paboTa "OnpeaeneHune
OTHOCUTE/IbHOW BNaXXHOCTM BO3AyXa

Bubnunoteka LLOK
https://m.edsoo.ru/ff0a7628

23

PelueHne 3afa4 Ha onpegeneHue
BNaXXHOCTU BO3A4yXa

24

MpyHUKUNBI PaboTbl TENIOBBLIX
apurateneid. Maposas Typ6uHa.
[BuraTens BHYTPEHHEr0 CropaHms

25

KTr1/[ TennoBoro gsurartens.
Tennosble ABUraTenu 1 3awuTa

OKpY)KatoLLel cpeapl

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH coxpaHeHusa W npeBspaLLeHns
3Hepruv B TeMI0BbIX NpoLieccax

27

MoaroToBKa K KOHTPO/IbHOW paboTe
no Teme "TennoBble ABEHNUS.
13meHeHMe arperaTHbIX COCTOSIHWIA
BeLlecTsa”

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0a83f2

28

KoHTposibHas paboTa no teme
"Tennosble ABNEHUA. I3MeHeHWe
arperartHbIX COCTOSIHWI BelecTsa”

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0a86ae

29

AnekTpusauna Ten. [ea poga
3MIEKTPUYECKNX 3apaa0B

30

YpoK-uccnefoBaHune " IneKTpusaumns
TeNn UHAYKUMEN 1 Mpu




COMpPUKOCHOBEHUN"

B3anmopelicTBue 3apsyKeHHbIX Te.

Bubnmnoteka LLOK

31
3akoH KynoHa https://m.edsoo.ru/ff0a87e4
DNeKTpuYecKoe nore.
32 Hanps»KeHHOCTb 3/1EKTPUYECKOr0 Bubnmoteka LLOK
nona. MNMpuHUMN cynepnosnuum https://m.edsoo.ru/ff0a8a0a
3NEKTPUYECKNX NOSeNn
Hocutenu anekTpnyecknx 3apsamios.
33 AnemMeHTapHbIN 3apsg. CTpoeHue
aToma
34 [MpOBOAHMKN U ON3NEKTPUKN. 3aKOH Bubnnoteka LLOK
COXPaHEHWUA 3MEKTPUYECKOrO 3apaaa https://m.edsoo.ru/ff0a8ef6
35 PelueHne 3afa4 Ha NpUMEHEHNe Bubnmnoteka LLOK
CBOWCTB 3/IEKTPUYECKMX 3apsiaoB https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUIA TOK, YC/IOBUSA €ro
36 CYLLLeCTBOBaHUA. VICTOUYHNKM bubnmoteka LIOK
' https://m.edsoo.ru/ff0a95a4
3N1EKTPUYECKOro ToKa
37 [eicTBMSA 3NEKTPUYECKOT0 TOKa bubnmoteka LIOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccnegosarue "deicTaue
38 3M1eKTPNYECKOro nos Ha NpoBOAHNKMK 1
N ON3INEKTPUKN"
39 INEKTPUYECKUNIA TOK B MeTasnax, Bubnnoteka LLOK
XXNAKOCTAX U rasax https://m.edsoo.ru/ff0a9838
40 ANeKTpUYecKas Lenb 1 eé cocTaBHbIe
yacTtu
bubnnotek K
41 Cwvna Toka. JTabopaTopHasi paboTa 0.5 bnmoteka LIO

https://m.edsoo.ru/ff0a8bd6




"M3mepeHune 1 perynuposaHue Cusbl
TOKa"

ANeKTpUYeCcKoe HanpsxeHue.
BonbTmeTp. JTabopaTopHas paboTa

Bubnunoteka LLOK

42 3 0.5
V3mepeHune 1 perynmposaHue https://m.edsoo.ru/ff0a%e14
Hanps>xeHns"
43 ConpoTueneHne NpPoBoOAHMKA. Bubnmnoteka LLOK
Y ensHoe ConpoTUBEHNE BELLECTBA https://m.edsoo.ru/ff0aa738
JabopaTopHas paboTa "3aB1UCMMOCTb
44 3NEKTPUYECKOT0 CONPOTMBIEHNSA 1 Bubnmnoteka LLOK
NMPOBOAHWKA OT ero AnvHbIl, Naowann https://m.edsoo.ru/ff0aa738
nonepeyvyHoro ceyeHns n matepmana”
3aBNUCUMOCTb CUJIbI TOKA OT
45 HanpsXeHus. 3akoH Oma Ana ydacTka bubnworeia LIOK
' https://m.edsoo.ru/ff0aad4a
uenu
JlabopaTopHas paboTa
"MccnenoBaHne 3aBUCUMOCTU CUbI
46 TOKa, NAYLLEero yepes pes3ucTop, ot 1 bubnworeia LIOK
’ ’ https://m.edsoo.ru/ff0aa04e
COMPOTUB/IEHUA pe3ncTopa u
HanpsXxeHns Ha pesncrtope”
47 MocnepoBaTenbLHOE 1 NapannenbHoe
COefIMHEeHNs NPOBOHMKOB
Nab6opatopHas paboTa "Iposepka
48 npaBua CoXeHNs HanpsHXKeHWn npu 1 Bubnnoteka LLOK
nocnefoBaTelbHOM CoeaUHEHNU ABYX https://m.edsoo.ru/ff0aaa58
pesncTopos”
49 JNabopaTopHas paboTa "lMpoBepka 1 Bubnmnoteka LLOK

npaBuna Ans cunbl TOKa Npu

https://m.edsoo.ru/ff0aadle




napaniieslLHoM CoegnHEHNN
pesncTopos”

PelueHne 3afa4 Ha NpUMeEHEHNe

Bubnmnoteka LLOK

50 3aKkoHa Oma A1 pasfiyHoro
AR P https://m.edsoo.ru/ff0aaf8a
COefIMHEeHUsI NPOBOAHMKOB
51 PaboTa 1 MOLLIHOCTb 3/1IEKTPUYECKOT0 Bubnmnoteka LLOK
TOKa. 3aKoH [xoynsa-JleHua https://m.edsoo.ru/ff0ab124
NabopaTopHas paboTa "OnpeaeneHne
52 pa60pr| n Ifnow,:)ocm 3!‘IeKT[F;I/I|?|-IeCKOFO bubnmoteka LIOK
. https://m.edsoo.ru/ff0ab3e0
TOKa
ANeKTpUYecKune Lenn 1 noTpeduTenm
53 3neKTpp|/|quK0|7| ;Heprmm B 62|Ty bubnmotexa LIOK
' https://m.edsoo.ru/ff0ab660
KopoTkoe 3amblkaHue
MoaroToBKa K KOHTPO/IbHOW paboTe
no Teme "ONeKTpUYECKMe 3apaabl.
54 3apseHHble Teﬁa N nx i bubnmoteka LIOK
. . https://m.edsoo.ru/ff0abd2c
B3aMMoAecTBUA. MOCTOAHHbIN
3NEKTPUYECKNIA TOK"
KoHTposibHas paboTa no teme
"neKkTpuyeckune 3apsagpl.
95 3apﬂme?4Hb|e Tena mpmﬂ bubnmotexa LIOK
. - https://m.edsoo.ru/ffOabea8
B3aMMoAencTBUA. MOCTOAHHbIN
3NEKTPUYECKNIA TOK"
56 [MOCTOAAHHbIE MarHUTbI, UX
B3aMMO/encTeme
57 YpokK-uccneposaHue "N3yyeHne Bubnmnoteka LLOK
nonei NOCTOSAHHbIX MarHNTOB" https://m.edsoo.ru/ff0ac3d0
58 MarHuTHoe none. MarHUTHoe nosne Bubnnoteka LLOK




3eM/IN 1 ero 3HaYeHne A1 XXU3HN Ha
3emne

https://m.edsoo.ru/ff0acOba

59

OnbIT 9pcTepa. MarHmMTHoe none
3NEKTPUYECKOro Toka MarHuTHoe
noJsie KaTyLUK/ C TOKOM

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0acld2

60

MMpuMeHeHWe 31eKTPOMarH1TOB B
TexHuke. SlabopaTopHasa pabota
"A3yyeHmne 1enCcTBUS MarHUTHOIO
nons Ha NPOBOAHUK C TOKOM"

0.5

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0ac74a

61

AnekTpogsuraresib NOCTOAHHOTO
TOKa. llcnonb3oBaHue
aNeKTpoABUraTeneil B TEXHUYECKNX
YCTPOMCTBAX N Ha TPaHCMopTe.
JlabopaTopHas paboTa
"KOHCTpynpoBaHuMe 1 nsy4yeHue
paboThl 3/1eKTpoaBuraTens”

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbITbl Papages. 3aKoH
3/1EKTPOMArHUTHON UHAYKLMN.
Mpasuno JleHua

63

AnekTporeHepatop. Cnocoobsl
NoyYeHWst ANEKTPUYECKOI 3Hepruu.
DNeKTPOCTaHUUM Ha
BO30OHOB/SIEMbIX MCTOUYHMKAX
3Heprum

64

MoaroToBKa K KOHTPO/IbHOW paboTe
no Teme "OneKTpUYECKme U
MarHUTHbIe ABneHna"

65

KoHTposibHas paboTa no teme

Bubnmnoteka LLOK




"OneKTpuyeckne N MarHUTHbIE
ABneHna"

https://m.edsoo.ru/ff0acb14

Pe3epBHbIil ypoK. PaboTa ¢ TeKCTamu

66 mn n
no Teme "TenoBble ABMEHMS

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0accse

Pe3epBHbIil ypoK. PaboTa ¢ TeKCTamu
67 no Teme "lMOCTOSHHbIN
3NEKTPUYECKNIA TOK"

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0acdc6

Pe3epBHbIil ypoK. PaboTa ¢ TeKCTamu

68 mn mn
no Teme "MarHuTHble SBNeHNS

OBLLEE KOJIMYECTBO YACOB INO
NMPOIrPAMME

68
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9 KJTACC

KonnyectBo yacoB

ONEeKTPOHHbIe

Ne Tema vDoKa K M Jata um@poBble
n/n yp Bcero 06H ThOTbHbIE %aKT”quK”e N3yyeHusi | obpasoBaTesibHbIe
paboTbl paboTbl pecypChl

1 MexaHnyeckoe ABUXEHNMe. 1
MaTtepnansHaa Touka

5 Cuctema otcyeTta. OTHOCUTE/ILHOCTb 1 Bubnmnoteka LLOK
MEXaHNYECKOT 0 ABVKEHUSA https://m.edsoo.ru/ff0ad474
PaBHOMepPHOE NPSMO/INHENHOE Bubnmoteka LLOK

3 1
[OBWKeHune https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NpsAIMOJSIMHEHO.

4 ABuXeHune. CpefHAs U MrHOBEHHaS 1
CKOPOCTb

5 MpsMONNHEIHOE PaBHOYCKOPEHHOE 1 Bubnmnoteka LLOK
[BWXeHWe. Y CcKopeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb NPAMOIMHENHOTO

6 PaBHOYCKOPEHHOIO [ABMXEHUS. 1
I"pagnk ckopocTn
JabopaTopHas paboTa "OnpeaeneHne

; YCKOPEHMA Tena npu 1 1 Bubnmnoteka LLOK
PaBHOYCKOPEHHOM [ABMXXEHUM MO https://m.edsoo.ru/ff0adb18
HaKNOHHOM naockocTn'™

g CsoboaHoe nageHve Ten. OnbIThbl 1
["annnes

9 PaBHOMepHOe ABMKEHME MO 1 Bubnmoteka LLOK

OKpY>XXHOCTW. lNepunof 1 yacToTa

https://m.edsoo.ru/ff0ael76




obpauleHus. JIHelHasa n yrnosas
cKopocTu

10 LleHTpoCTpeMUTENBHOE YCKOPEHWE
1 MepBbIli 3aKOH HblOTOHA. BekTop Bubnmnoteka LLOK
cunbl https://m.edsoo.ru/ff0ae612
12 BTopoii 3akoH HbtoTOHa. Bubnnoteka LLOK
PaBHOZeNCTBYIOLLasA cunna https://m.edsoo.ru/ff0ae72a
13 TpeTunii 3aKoH HblOTOHA. Bubnnoteka LLOK
Cynepno3uumsa cun https://m.edsoo.ru/ff0ae982
14 PelueHne 3afa4 Ha NpUMEHEHMe Bubnmnoteka LLOK
3aKOHOB HbHOTOHA https://m.edsoo.ru/ff0aeb6c
Bubnunoteka LLOK
15 Cunia ynpyrocy. 3aKoH yka https://m.edsoo.ru/ff0aeca2
16 PeweHwe 3agay no teme «Cuna
ynpyroctm»
17 JabopaTopHas paboTta «OnpeaeneHme Bubnmnoteka LLOK
YKECTKOCTU NPY>XXUHbI» https://m.edsoo.ru/ffOaee28
Bubnmnoteka LLOK
1 nna TpeHns
8 Cuna Tpe https://m.edsoo.ru/ff0af738
19 PeLueHue 3aga4 no Teme «Cuna Bubnmoteka LLOK
TPEHUA» https://m.edsoo.ru/ff0afa26
20 JabopaTopHas paboTa "OnpeaeneHne Bubnunoteka LLOK
KO3(h(hmumeHTa TPEHNSA CKOMbXeHns" https://m.edsoo.ru/ffOaf8be
PelleHune 3agay no teme "3akoHblI
21 HbtoToHa. Cuna ynpyroctu. Cuna bubnmoteka LIOK
L ' https://m.edsoo.ru/ff0afb8e
TpeHus
22 Cuvna TAXKeCcTu 1 3aKOH BCEMUPHOTO Bubnmoteka LLOK




TArOTEHUS. Y CKOpPEHMe CBOGOAHOIO
nageHms

https://m.edsoo.ru/ff0af044

Ypok-KoHhepeHuus " ABvKeHNe Ten

23 BOKPYI rpaBUTALMOHHOIO LeHTpa
(ConHeuHas cuctema). ManakTnkmn"
PewieHwve 3agay no teme "Cuna
24 TAXKECTU I/IZQKOH BCEMUPHOIO bubnworeia LIOK
. P https://m.edsoo.ru/ff0af5f8
TArOTEHMUA
NepBas KoCMMYecKasa CKOPOCTb. Bubnmnoteka LLOK
25
HeBecoMOCTb 1 Neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCKe MaTepuaIibHO TOUKN.
ABCONOTHO TBEPAOE TENO. Bubnmnoteka LLOK
26 iy
PaBHOBecue TBEpAOro Tena c https://m.edsoo.ru/ff0afe36
3aKperniEéHHOI 0Cbi0 BpaLleHuns
27 MoMeHT cunbl. LIeHTp TaXecTun
28 PeweHue 3agay no teme "MoOMeHT Bubnmoteka LLOK
cunbl. LieHTp THKecTn" https://m.edsoo.ru/ff0b02b4
MoAroToBKa K KOHTPO/IbHOM paboTe
29 no l?eme "Mexaquer:Koe BI/IE)KeHI/Ie bubnworeia LIOK
. . A ' https://m.edsoo.ru/ff0b0408
B3anmogenctene Ten
KoHTposibHas paboTa no Teme
30 "MGXZHI/ILIECK:e BUXXeHue bubnworeia LIOK
. A . ' https://m.edsoo.ru/ffOb06ec
B3anmogenctene Ten
Mmnynbsc Tena. IMnynbc cubl. 3aKoH
31 COX ZHEHI/IFI nmn ana Ynpyroe n bubnworeia LIOK
P Y . Py https://m.edsoo.ru/ff0b07fa
Heynpyroe B3anmofencTaune
39 PeLueHne 3aga4 no Teme "3akoH Bubnnoteka LLOK

COXpaHeHus nvnynsca"

https://m.edsoo.ru/ff0b096¢c




YpoK-KoH(epeHUus "PeakTUBHOE

33
[B/XeHWe B npupoae N TeEXHUKe"
Bubnmnoteka LLOK
34 MexaHuyeckast paboTa 1 MOLHOCTb
P " https://m.edsoo.ru/ff0b0a84
35 PaboTa Cu/bl TSHKECTU, CU/bI Bubnunoteka LLOK
YMAPYroctTn u Cunbl TPEHUA https://m.edsoo.ru/ff0b0db8
NabopatopHas pabota «OnpegeneHve
36 paboTbl CU/IbI TPEHUSA NPU
paBHOMEPHOM ABWXeHUW Tena no
rOPU30HTa/IbHOW NMOBEPXHOCTM
37 CBA3b 3HEprum 1 paboTsl.
[NoTeHUManbHaa aHeprus
38 KuHeTnyeckasa sHeprusa. Teopema o Bubnmnoteka LLOK
KMHETUYECKOIN 3Heprum https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHusa 3Heprum B
MeXaHuKe
40 JlabopaTopHas paboTa «3yuyeHne Bubnmnoteka LLOK
33aKOHa COXPaHEHUS IHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebatenbHoe ABMXXEHME U €ro Bubnunoteka LLOK
XapaKTePUCTUKN https://m.edsoo.ru/ff0b1858
42 3aTtyxatoLme KonebaHus. Bubnnoteka LLOK
BbIHY>XaeHHble KonebaHus. Pe3oHaHC https://m.edso0.ru/ff0b20f0
43 MaTtemMaTMyecKnin 1 NPYXXUHHbIN
MasTHUKN
Ypok-uccnegosaHme «3aBUCUMOCTb
. Bubnunoteka LLOK
44 nepuofa KonebaHuii 0T XXeCTKOCTU

MPYXXMHbI 1 Macchbl rpy3a»

https://m.edsoo.ru/ff0b197a




45

lNpeBpaLleHme sHeprun npu
MeXaHUYECKNX KonebaHmsx

46

NabopatopHas paboTa «OnpegeneHve
4acToTbl U Nepuoja KonebaHwmi
NPY>XXUHHOTO MasTHNKa»

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOblaec

47

Nab6opatopHas paboTa «posepka
He3aBMCUMOCTM Meproa KonebaHuii
rpysa, NOABELLEHHOrO K HUTK, OT
Macchbl rpysa»

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0b197a

48

MexaHun4yeckume Bo/HbI. CBOICTBA
MeXaHUYeCKNX BO/H. MpoaosbHbIe 1
nonepeYHble BO/HbI

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0b21fe

49

YPOK-KOHhepeHUuMa "MexaHn4eckue
BOJ/IHbI B TBEPAOM Tesle.
Ceicmmyeckmne BOMHbI"

50

3BYyK. PacnpocTpaHeHune 1 0TpaXKeHwue
3BYKa

o1

Ypok-uccnefosaHue "HabnrogeHve
3aBMCMMOCTM BbICOTbI 3BYKa OT
yacTtoTbl"

52

"POMKOCTb 3BYKa 1 BblCOTa TOHa.
AKYCTUYECKUIA pe30HaHC

53

YpoK-KoH(epeHUus 'Y NbTpasByK
NH(Pa3BYK B NPUPOSE U TEXHUKE"

Bubnunoteka LLOK
https://m.edsoo.ru/ff0b23ca

54

MoAroToBKa K KOHTPO/IbHOW paboTe
no TemMe "3aK0Hbl COXpaHEHUS.
MexaHnyeckme KonebaHus 1 BONHbI"

Bubnunoteka LLOK
https://m.edsoo.ru/ff0b25f0

55

KoHTposibHas paboTa no Teme




""3aK0HbI coxpaHeHus. MexaHnyeckue
KonebaHusi 1 BOJHbI"

DNeKTpomMarHMTHoeE rore.

Bubnmnoteka LLOK

56
ANeKTPOMarHUTHbIE BOJHbI https://m.edsoo.ru/ff0b2abe
o7 CBoiACTBa 3/1EKTPOMArHUTHbIX BOJTH
Ypok-KoHepeHumns "LLkana
58 3NeKTPOMArHUTHbLIX BOJIH. Bubnmoteka LLOK
Vicnonb3oBaHMe 3/1EKTPOMArHUTHLIX https://m.edsoo.ru/ffOb2fe6
BOJIH [1151 COTOBOW CBA3M"
Ypok-uccnegosaHue "3yveHne
P o A y Bubnmoteka LLOK
59 CBOWCTB 3/IEKTPOMArHUTHLIX BOJH C
. https://m.edsoo.ru/ffOb2c6c
MOMOLLbIO MOGWBLHOTO TeneqoHa
PelleHne 3afa4 Ha onpegeneHue
60 4acToTbl U A/IMHbI 3/1eKTPOMArHUTHOM
BOJIHbI
AneKTpoMarHUTHaa Npupoa cBeTa.
61 CKOpOin cBeTa BOJ‘IEOSbIg CBOICTBaA bubnmotexa LIOK
' https://m.edsoo.ru/ff0b31d0
cBeTa
McTouHukm ceeTa. MpsamonnHeinHoe
Bubnunoteka LLOK
62 pacnpocTpaHeHne cBeTa. 3aTMeHus
https://m.edsoo.ru/ff0b3658
ConHua 1 JlyHbl
3aKOH OTpaXXeHWs cBeTa. 3epkKana.
63 PeLueHmepsa,qaq Ha npmmeHe?-me bubnmotexa LIOK
https://m.edsoo.ru/ff0b38c4
3aKOHa OTpaXXeHus cBeTa
64 MpenomneHue ceeTa. 3aKoH Bubnmoteka LLOK
NnpesomieHnsa ceeta https://m.edsoo.ru/ff0b3aea
65 [MoNHOe BHYTpPEHHee oTpaxeHme Bubnunoteka LLOK

cBeTa. Icnonb3oBaHme NoJiHoro

https://m.edsoo.ru/ffOb3c5c




BHYTPEHHEr0 OTPAXKEHNS B
ONTUYECKUX CBETOBOAAX

NabopatopHas paboTa "ccnegoBaHmne
3aBMCUMOCTM yra NpesioMIeHuns

66
CBETOBOIO /lyya OT Yyr/a nageHusa Ha
rpaHuLe "Bo3gyx-ctekno™
YpOoK-KOHhepeHUMs "cnob3oBaHme

67 MOJIHOIO BHYTPEHHEr 0 OTPAXKEHUS:

CBeTOBOAbI, ONTMKOBO/IOKOHHAA CBA3L"
Bubnmnoteka LLOK
68 JInH3bl. ONTHYecKaa cuia NNH3bI
https://m.edsoo.ru/ffOb3f2c
. Bubnnoteka LLOK
69 MocTpoeHre N306paXKeHWn B INH3aX
P P https://m.edsoo.ru/ffOb444a
NabopatopHas paboTa "OnpepeneHune
70 (oK EHor(F)) paCETOFlHI/IFI n Oﬁ)'lT'EIl'/Il-IeCKOI‘/'I bubmotexa LIOK
Y o " https://m.edsoo.ru/ff0b4206
CWNbI COBMPpatOLLLEN INH3bI

71 YPpOoK-KOH(hepeHUumsa "OnTuyeckmne Bubnmnoteka LLOK
NNH30BbIE NprbopsbI™ https://m.edsoo.ru/ff0c0a7e

72 ["Na3 Kak onTuyeckasa cuctema. 3peHue bubnmotexa LIOK

' https://m.edsoo.ru/ff0b4684

73 Ypok-KoHhepeHuus " dedeKTbl
3peHusa. Kak coxpaHuTtb 3peHne”
Pa3noxeHune 6e10ro cBeTa B CNeKTp.

74 OnbITbl HotoTOHA. CNnoXeHue Bubnnoteka LLOK
CMEeKTPa/IbHLIX LiBETOB. Jucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa

75 NabopatopHas paboTa "OnbIThl NO Bubnmoteka LLOK

pasnoXXeHNto 6e10ro ceeTa B CNEKTP U

https://m.edsoo.ru/ff0c0e2a




BOCMPUSATUIO LIBETA NPEAMETOB MPU UX
HabNAeHNN Yepes3 LUBETOBbIE
punbTpbI"

Ypok-npakTukym "BonHoBble

76 CBOICTBa CBeTa: gucrepcus,
NHTEpdepeHLMsa 1 augppakuma™
77 OnbITbl Pe3epdopaa 1 nnaHeTapHas Bubnmnoteka LLOK
MoAenb aToMa https://m.edsoo.ru/ff0c12a8
78 MNocTynatbl bopa. Mogens atoma bopa
VicnyckaHwve 1 nornowleHne ceeTa
79 aTOIV)IIOM KBaHTbI ﬂVI:-l'eVIl-IaTble bubnmoteka LIOK
' ' https://m.edsoo.ru/ffOc144c
CNeKTpbI
80 Ypok-npakTukym "HabnogeHve Bubnunoteka LLOK
CNEKTPOB MCnycKaHua" https://m.edsoo.ru/ff0c1550
81 PaanoakTMBHOCTL U eé BUabl bubnmoteka LIOK
an A https://m.edsoo.ru/ff0c1672
82 CT1poeHune aTtomHOro aapa. HyknoHHas Bubnmnoteka LLOK
MoJenb https://m.edsoo.ru/ff0c18ac
83 PagnoakTvBHbIE NpeBpaLLeHns. Bubnmoteka LLOK
M3oTonbl https://m.edsoo.ru/ff0clald
84 PelueHre 3aga4 no Teme: Bubnnoteka LLOK
"PagnoakTuBHbIe NpeBpaLleHns” https://m.edsoo.ru/ff0clb4a
85 Mepuog nonypacnasa
YPOK-KOH(pepeHUns "PagnoakTnBHbIe
86 |/|3?1 qum;pon v?I oge ?/f(l'a NUNHe bubnmoteka LIOK
y . PUPOAE, MEANLIMHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
87 AepHble peakumn. 3aKoHbI Bubnunoteka LLOK




COXPaHeHs 3aps0BOro M MaccoBOro
yncen

https://m.edsoo.ru/ff0clc58

88

JHeprua cBA3n aToMHbIX aep. CeA3b
Maccbl 1 3Heprum

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcld7a

89

PelueHwne 3aga4 no teme "HApepHole
peakuumn'

90

Peakuunun cuHTe3a 1 geneHus saep.
VicTouHMKK sHeprum ConHua v 38é3[

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c1e88

91

YpoK-KoH(epeHuus "HAaepHas
3HepreTuka. Jeicteus
PafM0aKTUBHBIX U3/TYYEHUI Ha XKUBbIE
OpraHu3mbl"

92

MoaroToBKa K KOHTPO/IbHO paboTe
no Teme "OMeKTPOMarHMTHOe Mose.
DNeKTPOMarH1THbIE BOJTHbI.
KBaHTOBbIE ABNeHns"

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c223e

93

KoHTposibHas paboTa no Teme
"nekTpomarH1THoe rore.
DNeKTPOMarH1THbIE BOJTHbI.
KBaHTOBbLIE ABNEeHUA"

94

MoBTOpeHME, 0600LLEHNE.
NabopatopHble paboTbl MO Kypcy
"B3ammogeiicteue Ten"

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c245a

95

MoBTOpEHME, 0606LLEHME. PeLleHne
pacyYeTHbIX M Ka4eCTBEHHbIX 3a4a4 Mo
Teme "Tennosble npoweccobl”

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c2572

96

MoBTOpEHME, 0606LLEHME. PeLLeHne
PacUeTHbIX N Ka4YeCTBEHHbIX 3a/a4y Nno

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c2a22




Teme "KM/ TennosbIx gsuratenein’”

MoBTOpEHME, 0606LLEHME. PeLleHne

Bubnmoteka LLOK

97 paCLIe'THbIX N Ka4yeCTBEHHbIX 3a,'cl|,aq no 1 httos://m.edsoo.ru/ff0c2h30
Teme "KI1/[ 3neKTpoycTaHOBOK
MoBTOpEHME, 0606LLEHNE.
98 Ja6o ZTO Hble aﬁu(-)"TbI no Kypc 1 1 bubnmotexa LIOK
. parop P . ypey https://m.edsoo.ru/ff0c2c52
CBeToOBble AB/1eHNS
MoBTOpeEHME, 0606LLEeHNE. PaboTa €
99 TEKCTaE/II/I no Teme "u;aKOHbI 1 bubnmoteka LIOK
" https://m.edsoo.ru/ffOc2d6a
COXPaHEHWS B MEXaHUKe
MoBTOpeEHME, 0606LLEeHNE. PaboTa C
100 TekcTamu no Teme "KonebaHus n 1 bubnmoteka LIOK
N https://m.edsoo.ru/ffOc2e82
BOJIHbI
MoBTOpEHME, 0606LLEeHNE. PaboTa C
101 TekcTamu no teme "CBeTOBble 1 bubnmoteka LIOK
. https://m.edsoo.ru/ff0c3044
ABNIEHNSA
MoBTOpEHME, 0606LLEeHNE. PaboTa C
102 TeKCTaMy no Teme "KeaHTOBasA n 1
AaepHas pusnka”
BLIEE KOJIMYECTBO YACOB I
obLy, O CTBO YHACOB 10 102 97

NMPOrPAMME







YYEBHO-METOANYECKOE OBECITEYEHNE
OBPA3OBATEJIbBHOI O NPOLUECCA
OBASATEJIbHbIE YUYEBHbLIE MATEPUAJIbI A1 YUHEHNKA

METOONYHECKWNE MATEPUVAJIbI AJTA YUUTENA

LINPPOBbLIE OBPA3SOBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET






