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NMOACHUNTEJIbHAA SATTNMCKA

Mporpamma Mo (M3NKe Ha YPOBHE OCHOBHOrO 06uero o6pa3oBaHUA
COCTaB/leHa Ha OCHOBe MOJIOXKEeHWIN 1N TPeboBaHUA K pe3y/ibTaTaM OCBOEHUS Ha
6a30BOM YpOBHe OCHOBHOW 06pa3oBaTe/lbHOM NpPOrpammbl, MPeACTaB/IEHHbIX B
®dIrOC 000, a Takxe ¢ y4éTOoM (PeiepasibHON paboyein Nporpammbl BOCNUTAHNA U
KoHuenuun npenogasaHns y4ebHoro npegmeta «Pusmnka».

CofepxaHve nporpaMmbl MO (PM3MKe HanpaBleHO Ha (opMUpoBaHue
€CTECTBEHHO-Hay4HOW rpPaMOTHOCTM O00YyYatoWUXCA M OpraHmn3aumio n3yyeHus
(hM3MKN Ha [eATeNbHOCTHOW OCHOBe. B mnporpamme Mo (OM3MKe Y4YMTbIBAKOTCH
BO3MOXKHOCTM Y4ebHOro npeameta B peanusaumm tpeboBaHuin ®roC OO0 k
NNaHMpPyeMbIM JIMYHOCTHBLIM Y MeTanpegMeTHbIM pe3y/ibTataM 00yyeHus, a Takxke
MeXrpeLMeTHbIe CBA3WM eCTeCTBEHHO-HAYUHbIX Y4eOHbIX MPeaMeTOB Ha YpPOBHe
OCHOBHOI0 06LLEero 06pazoBaHus.

Mporpamma no (Pu3nke ycTaHaB/IMBAET pacnpejeneHne y4ebHoro Mmatepuana
no rogam obydyeHus (Mo Knaccam), npegsiaraet NPUMePHY MocsefoBaTe/lbHOCTb
M3y4YeHUsi TeM, OCHOBaHHYHK) Ha /I0rMKe pasBUTUS MPEAMETHOr0 COAepPXXaHus u
YU€Te BO3PaCTHbIX 0COGEHHOCTEN 00YyYatoLLMXCA.

Mporpamma no (usmke paspaboTaHa C LENbH0 OKasaHWUA METOAMYECKOM
MOMOLLM YUYMTENIO B CO3[aHNKN paboyeil MporpaMmbl Nno y4ebHOMY npeamerty.

®dusmka ABNAETCA  CUMCTEMOOOpPA3yHOLWMM AN eCTeCTBEHHO-HAYUHbIX
y4ebHbIX NpeAMETOB, MOCKObKY (DU3MYECKME 3aKOHbI /1eXXaT B OCHOBE MPOLECCOoB
N ABNEHWI, WN3y4YaeMblX XWUMWEH, OMoNornent, acTpoOHOMMEA W  (HU3NYECKON
reorpagymein, BHOCUT BK/aL B  €CTECTBEHHO-HAy4HYH) KapTUHY  MUpa,
npeaocTaBnsieT Hambonee AcHble 00pasubl MPUMEHEHWS Hay4yHOro MeTtofa
MO3HaHWA, TO eCTb CNOCo6a NoNYYEHUS OCTOBEPHbIX 3HAHWIA O MUPE.

OpfHa m3 rnaBHbIX 3ada4y (PU3NYECKOro 06pa3oBaHMA B CTPYKType 006Lero
06pa3oBaHNA COCTOMT B (POPMMPOBAHMM €CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
NHTepeca K HayKe y 00yyatoLLMXCS.

N3yyeHre uM3MKM Ha 6a30BOM YpPOBHE MNpeAaronaraet OBMajeHue
CefytoWwmnMY  KOMMETEHTHOCTAMM, XapaKTepusyoWwmnMy ecTeCTBEHHO-HayYHYHO
rpaMoTHOCTb:

Hay4HO OOBACHATL ABNEHUS;

OLeHMBATb M NOHMMAaTb 0COGEHHOCTM Hay4YHOr0 UCCNe0BaHWS;
WHTEPNpPeTMpoBaTb  fAaHHble M WCNOMb30BaTb  Hay4Hble
[0Ka3aTenibCTBa AN15 MoJyYeHUs BbIBOLOB.

Llenn wn3yyeHMs (U3NKM Ha YPOBHE OCHOBHOro 06Liero o6pa3oBaHNA
onpefeneHbl B KoHuenuuu npenofaBaHna yyebHoro npeameta «®Pusmka» B
obpasoBaTefibHbIX  OpraHmsauusax Poccuiickoil  defepaumu,  peanmnsyowmnx
OCHOBHble  06Lle06pa3oBaTe/ibHble  MPOrpaMMbl,  YTBEPXAEHHOW  peLleHneMm



Konnernn MuHuctepcTBa npocseLleHnst Poccuninickon degepaumm (NpoTokon ot 3
nekabps 2019 r. Ne MK-4BH).
Llenin nsyyeHna mUsmku:
npuobpeTeHNe MHTepeca WM CTPEMSIEHUA O0OYyYatoWUXC K HayyHOMY
N3YYEHUIO MPUPOAbI, Pa3BUTUE WX WHTENNEKTYa/lbHbIX WU TBOPYECKUX
CMocobHoCTe;
pasBuUTME NPeACTaB/eHNA O HAy4YHOM MeTOZe MO3HaHUA 1 (DOPMMPOBaHNE
NCCNef0BaTeNIbCKOro OTHOLLEHNS K OKPYXXatoLMM SBIEHUAM;
(hopMMpOBaHME Hay4YHOTO MUPOBO33PEHUSA Kak pe3yfbTata U3yyeHus
OCHOB CTPOEHMNA MaTepun N (PyHAAMEHTa/IbHbIX 3aKOHOB (PU3VKMU;
(hbopMUpOBaHMe MNPeACTaBNeHUA O PO (M3NKWU AN PasBUTUS APYrux
€CTECTBEHHbIX HayK, TEXHUKMN N TEXHO/IOMNA;
pasBUTME  NPeACcTaBNeHWA 0  BO3MOXHbIX  cepax  Byayuiein
NpodeccMoHaNbHON AeATeNIbHOCTM, CBA3aHHON C PU3NKOW, NOArOTOBKa K
AanbHerwemy 00y4eHMI0 B 3TOM HarpaB/ieHUN.
[OoCTKeHNe 3TUX Leneli nporpammbl N0 (PU3NKe Ha YPOBHE OCHOBHOIO
06LLero obpasoBaHus 06ecnevnBaeTCa peLleHneM Cneayowmnx 3ajay:
npuobpeTeHNne 3HaHWMA O [OMCKPETHOM  CTPOEHMM  BeLlecTBa, O
MEXaHWYeCKNX, TerI0BbIX, 3NEKTPUYECKUX, MArHUTHbIX WM KBaHTOBbIX
ABNEHUSAX;
NPUOBPEeTEHNE YMEHWNIA OMUCLIBATb U OOBACHATL (PU3NYECKUE ABMEHUSA C
MCNONb30BAHNEM MOYYEHHBIX 3HAHWA;
OCBOEHMEe METOAOB peLUeHNs MPOCTEMLUMX pPacyéTHbIX 3ajay C
MCNONb30BaHMEM  (DU3NYECKUX  MOfENIeil, TBOPYECKUX W  MNPaKTUK
OPUEHTMPOBAHHBIX 3a4ay;
pasBuUTME YMeHUI HabnhaTh NPUPOAHLIE ABIEHUA W BbINOHATL OMbIThI,
nabopatopHble paboTbl M 3KCMEPUMEHTaSlbHble  MUCCNejoBaHUS €
MCNONb30BaHNEM U3MEPUTE/IbHBIX NMPUOOPOB;
OCBOeHVe NPUEMOB paboTbl C MHOPMaLMen (PU3NYECKOro COAepXKaHus,
BK/1tOYaA NH(OPMALMIO O COBPEMEHHbIX AOCTUMXKEHUAX (PU3NKK, aHASIU3 U
KPUTUYECKOE OLIeHMBaHWe H(hopMaLnu;
3HAKOMCTBO CO chepamu MPOGECCUOHAIbHOW LeATeNIbHOCTU, CBA3aHHbIMM
C (DM3MKOW, W COBPEMEHHbLIMW TEXHONIOTMAMM, OCHOBaHHbLIMU Ha
AOCTUDKEHUAX (DU3MYECKON HayKMN,
Ha n3yyeHne qu3mkn (6a30BbIi YPOBEHb) Ha YPOBHE OCHOBHOIO 06LIEro
obpaszoBaHua 0TBOANTCA 238 YacoB: B 7 Knacce — 68 yacos (2 Yaca B Hefiento), B 8
Knacce — 68 yacoB (2 yaca B Heflento), B 9 knacce — 102 yaca (3 yaca B Heflento).

Mpeanaraemblii B nporpammMe no (M3nke nepeyeHb 1abopaTopHbIX PaboT W
OMbITOB HOCUT PEKOMEH/ATENbHbIV XapaKTep, yunTeNb fenaeT BbIGOP NpoBeaeHs



NnabopaTopHbIX PaboT K OMbITOB C YYETOM WHAMBMAYa/bHbIX OCOBEHHOCTEMN
0byyaloLWmMxcs, Crnmcka aKCrnepuMeHTaNbHbIX 3afaHunii, rnpeanaraeMbiX B pamkax
OCHOBHOIO rocyiapCTBEHHOI0 3K3aMeHa Mno (hu3mnkKe.



COLOEP>XAHWVE OBYUYEHWNA
7 KJTACC

Pa3gen 1. ®unsnka v eé posib B NO3HaAHUU OKPY>KaloLLEro Mupa.

du3nka — Hayka 0 npupoge. HAsneHns npupoabl. Pusnyeckne ABMEHUS:
MeXaHMYecKue, TENOBbIE, 31eKTPUYECKME, MarHUTHbIE, CBETOBLIE, 3BYKOBbIE.

dunsnyeckne BeMUMHBLL. VI3MepeHVe (U3NMYECKNUX BennYmMH. Pusmyeckue
npuoopsl. MorpewiHOCTL U3MepeHNiA. MeXayHapo4Has cucTema eauHuL,

Kak (u3nka ©n [pyrue ecTeCTBEHHble HayKuM M3yyalT npupoay.
EcTeCcTBEeHHO-Hay4HbIA MeTOf MO3HaHWA: HabMgeHVe, MOCTaHOBKA Hay4yHOro
BOMPOCA, BbIABMXEHME TUMOTE3, IKCNEPUMEHT MO NPOBEPKe rnrnoTes, 06bACHEHWE
Habnohaemoro sneHms. OnucaHne U3NYECKNX SBIEHMIA C MOMOLLIbIO MOZENEN.

JeMoHCT paumn.

1. MexaHunyeckue, TeNoBble, 3MEKTPUYECKNE, MarHUTHbIe, CBETOBbIE
ABNEHUS.

2. ®usmyeckme npubopbl U Npoueaypa NPAMbIX U3MEPEHWIA aHaIoroBbIM 1
LMMPOBbLIM NMPUBOPOM.

JlabopaTopHble PaboTbl U OMbITHhI.

1. OnpegeneHvie UeHbl fefleHns WKaibl U3MepuTesibHOro nprbopa.

2. VI3mepeHune pacCTOSAHUIA.

3. M3mepeHune 06bEMa XUAKOCTM U TBEPAOIO Tena.

4. OnpepgeneHne pasmepoB MasbIX Ten.

5. A3smepeHue Temnepatypbl Npy MOMOLLM XXMAKOCTHONO TepMOMeTpa U
faTyMKa TeMnepartypsl.

6. [lpoBefeHne nccnefoBaHWA MO NPOBEpPKe rurnoTesbl: AalbHOCTL MONETa
LUIaprKa, MyLWeHHOro ropn3oHTaIbHO, TeM 60/bLUe, YeM 60/bLUe BbiCOTa
nycka.

Pa3gen 2. NepBoHayanibHbIE CBEAEHNA O CTPOEHUN BeLLIeCTBa.

CTpoeHre BeLlecTBa: arombl W MOMeKynbl, WX pasmepbl. OnNbIThl,

[0Ka3blBaloLLMe JUCKPETHOE CTPOeHMe BELLECTBaA.

[BwxeHne dactuy BellectBa. CBfA3b CKOPOCTU [ABWKEHWA 4acTul, C
TemnepaTypoil. BpoyHOBCKOe ABWXeHMe, Anddysnsd. Bsammogeincteme vacTul
BeLLleCTBa: NPUTAXKEHWE N OTTaNIKMBaHWe.

ArperaTHble COCTOSHMS BeLLEeCTBa: CTPOEHME ra30B, XUAKOCTe U TBEPAbIX
(Kpuctannmnyecknx) Ten. B3auMoCBA3b MeXJy CBOMCTBaMU BELLECTB B PasHbIX
arperaTHbIX COCTOSAHUAX U MX aTOMHO-MOMEKYNAPHbIM CTpoeHneM. OCo6eHHOCTH
arperaTHbIX COCTOSIHWIA BOAbI.

JeMoHCT paymn.

1. HabnogeHne 6poyHOBCKOMO ABVKEHUS.



2. HabntogeHwe gnddpysun.

3. HabntogeHve  ABNeHWWA,  OODBACHAIOWMXCA  MPUTSHDKEHWEM WK
OTT&/IKNBAHWEM YaCTUL, BelLlecTBa.

JlabopaTopHble paboTbl U OMbITHhI.

1. OueHka [guametpa aroma MeTOAOM pagoB  (C MCNONb30BaHWEM
(hoTorpacuin).
2. OnbITbl N0 HAbNHOAEHMIO TEMOBOI0O PacLLVPeHS ra3os.
3. OnbITbl N0 O6HAPYXXEHWNIO LENCTBMSA CUM MONEKYNAPHOTO MPUTSHKEHUS.
Pasgen 3. ABUXeHne 1 B3anMOAencTBUE TeN.
MexaHun4yeckoe [ABWKeHMe. PaBHOMEPHOE U HepaBHOMEPHOE [BWKEHME.
CkopocTb. CpeaHaa CKOpPOCTb MpU HEpPaBHOMEPHOM ABWXXEHWW. PacyéT nytn u
BPEMEHU ABUXKEHWS.
fBneHve MHepummn. 3aKOH MHepuuun. B3avmofeicTBMe Ten Kak NpuynHa
N3MEHEHNS CKOPOCTM [BWXKEHUs Ten. Macca KaK Mepa WHEpPTHOCTU Tena.
[MnoTHoCTb BewlecTBa. CBA3b MAOTHOCTU C KONMYECTBOM MOJIEKYN B efuHuLe
06bEMa BeLLLeCTBa.
Cuna Kak XapakTepucTuka B3anmmogenctsms Ten. Cuna ynpyroctm v 3akoH
['yka. VI3amepeHue cunbl ¢ NOMOLLLIO AUHAMOMeTpa. HABNeHUe TATOTeHUs U cuna
TAXKecTU. Cuna TAKEeCTU Ha Apyrux nnaHetax. Bec Tena. HesecomocTb. CnoxeHue
CWJI, HanpaB/ieHHbIX MO OAHOW NpsMOW. PaBHoAencTBYOWaA cun. Cuna TpeHus.
TpeHue CKOMbXXEHUS 1 TPeHKe NoKos. TpeHue B MPUPOoLe U TEXHUKE.
JeMoHCT paymn.
1. HabnwogeHne MexaHMyecKoro ABVXeHNs Tena.
2. V13mepeHune CKopoCTU NPAMOSIMHENHOTO ABVXXEHWS.
3. HabntofeHwne ABfeHNA NHepLmN.
4. HabnrogeHvie n3MeHeHWA CKOPOCTU MPU B3aUMOAENCTBUM Ten.
5. CpaBHeHVe mMacc Mo B3aMMOJeNCTBUIO TeSl.
6. CroXKeHWe Cun, HarnpaB/eHHbIX M0 O4HOW NPSMOIA.
JlabopaTopHble PaboTbl U OMbIThI.
1. OnpepfeneHvie CKOPOCTN PaBHOMEPHOMO ABMXXEeHUA (LlaprKa B XUAKOCTH,
MOZENN 3N1eKTPUYECKOro aBTOMOOW/IA 1 Tak Aasnee).

2. OnpegeneHve cpefHeit CKOPOCTU CKOJbXeHUA BGpycka WMau Lwapuka no
HaK/NOHHOM M0CKOCTW.

3. OnpegeneHune nNIOTHOCTM TBEPAOIO Tena.

4. OnbITbl, AEMOHCTPUPYIOLLME 3aBMCMMOCTb PacTsKeHus (aeopmauun)
MPYXXWHbI OT NPUIOXKEHHON CUSTbI.

5. OnNbITbl, 4EMOHCTPUPYHIOLLME 3aBUCUMOCTbL CU/bl TPEHUSA CKOJMIbXEeHUA OT
Beca Te/a 1 xapakTepa CoMnpuKacaroLLMXCs NOBEPXHOCTEN.

Pasgen 4. [laBneHne TBEPAbIX Tes, XXMAKOCTEN N rasos.



[aBneHne. Cnocobbl YMeHbLUIEHMS U YBENNYEHUA AaBfieHuns. [laBneHue rasa.
3aBNCMMOCTb faBfieHNs rasa oT 00béma, TemnepaTypbl. llepefaya [aBneHuMs
TBEPAbIMN Tenamu, >XUAKOCTAMU WM rasamu. 3akoH [lackand. [MHeBMaTuyeckue
MalUVHbl. 3aBUCUMOCTb [JaBfIEHUA XXUAKOCTWM OT YyOUHbI. MmapocTaTuyecKuii
napagokc. CoobuaroLmeca cocyapl. N'mapaBnMyeckme mexaHu3mbl.

ATmocepa 3emnm 1 aTtmocepHoe AasneHue. MNpuymHbl CyLLLeCTBOBaHUS
BO34YyLUHOW 000n04kM 3emnn. OnbIT Toppuyennin. M3mepeHne aTMOCHepHOro
[aB/IeHNs. 3aBMCUMOCTb aTMOCHEPHOr0 AaBNeHNs OT BbICOTbI Haj, YPOBHEM MOpS.
Mpr6opbI 418 N3MepPeHNs aTMOCHEPHOr0 AaB/eHNS.

[leicTBME XMAKOCTU U rasa Ha Norpy>kEHHoe B HUX Teno. BbiTankmneatoLLas
(apxnmepnosa) cuna. 3akoH Apxumeaa. MNnasaHue Ten. BosgyxonnasaHue.

JeMoHCT paumn.

1. 3aBMCUMOCTb [jaB/IeHMs rasa ot Temneparypbl.

2. lepepaya faBneHNs XXMAKOCTLIO U ra3omM.

3. CoobLyarouimecs cocyfbl.

4. 'viapaBnnyecKunin npecc.

5. [posBneHne fencTBns aTMOCHEPHOrO LaB/eHWS.

6. 3aBMCMMOCTb BbITa/IKMBatOLWEN CUMbl OT 00BbEMA MOrpPyXXEHHON 4YacTu
Tefia U NNOTHOCTM XKMAKOCTH.

PaBeHCTBO BbITa/IKMBAIOLLEN CUJIbl BECY BbITECHEHHOM XXMUAKOCTH.

8. YCNoBue nnasBaHWA Ten: MnyaBaHWe WAn Norpy>keHne Ten B 3aBUCMMOCTU
OT COOTHOLLIEHWA NIOTHOCTEN TeNa U XXUAKOCTH.

JlabopaTopHble paboTbl U OMbIThI.

1. VccnegoBaHve 3aBUCMMOCTM Beca Tena B BoAe OT 06bEMa NOrpy>XEHHOW B
YXNLKOCTb YacTu Tena.

2. OnpepeneHve  BblTa/IKMBAKOLWEA  CWUMbl, [EACTBYIOLWLEW HA  Teno,
MOrpy>XéHHoEe B XXNAKOCTb.

3. [NpoBepKa He3aBMCUMOCTW BbITa/IKMBALOLLEW CUSTbI, AEACTBYIOLLE Ha TENo
B XXMAKOCTW, OT Macchbl Tena.

4. OnbITbl, [AEMOHCTPUPYIOLLME 3aBMCUMOCTb  BbITA/IKMBAOLLEN CUNbl,
NENCTBYIOLLE Ha TeNo B >XWAKOCTW, OT O00bEMa MNOrpy>XEHHOW B
YXWAKOCTb YacTu Tesia v OT NJIOTHOCTU XXNAKOCTW.

5. KOHCTpyMpoBaHMe apeoMeTpa WAW  KOHCTPYMPOBaHWE J/I0OAKW U
ornpefeneHne eé rpy3onogbEMHOCTU.

Pasgen 5. Pa6ota 1 MOLHOCTb. QHeprus.

MexaHnyeckas paboTa. MOLLHOCTb.

[MpocTble MexaHW3Mbl: pblyar, 610K, HaKIOHHAasA MI0CKOCTb. [1pasuno

paBHOBecus pblyara. [puMeHeHve npasuia paBHOBECUA pblyara K 6IOKy.

N



«30/10T0e npaBuno» MexaHuku. K14 npocTbix MexaHu3moB. [1pocTble
MeXaHu3Mbl B ObITY U TEXHUKE.

MexaHunyeckaa 3Heprua. KuHeTnyeckas W NOTEHUMaNbHAsA  3Heprus.
MpeBpaLyeHre 04HOro BUAa MeXaHUUYeCKO 3Heprn B ApYroi. 3akoH COXpaHeHus
3Heprumn B MexaHukKe.

JeMoHCT paumn.

1. [MpuMepbl NPOCTbIX MeXaHU3MOB.

JlabopaTopHble paboTbl U OMbITHhI.

1. OnpegeneHvie paboTbl CUblI TPEHNUA NPU PABHOMEPHOM [BUXXEHUU Tena

MO roPM30HTa/IbHOW NOBEPXHOCTMU.

2. ViccnefoBaHwve YCNOBWIA paBHOBECKSA pblyara.

3. W3mepeHmne K1, HaKMOHHOW NIOCKOCTW.

4. V13ydyeHune 3aKOHa COXpaHeHUs MeXaHUYeCKOW SHePruun.

8 KJTACC

Pa3gen 6. TensioBble ABNEHUS.

OCHOBHble MOJIOXKEHMS  MOJMIEKYNIAPHO--KUHETUYECKOW Teopun CTPOEHUSA
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJSIEKY/N. OnbITbl, NOATBEPXKAAIOLLNE
OCHOBHbI€ MOJI0XKEHUA MOJIEKYNAPHO-KMHETUYECKOW TEOPUMN.

Mogenu TBEPLOro, >MAKOrO W rasoobpasHOro COCTOSHWI BeLlecTBa.
Kpuctannnyeckve n amopHole Tena. O6bACHEHME CBOWCTB ra3oBs, XXWUAKOCTEN U
TBEPALIX Te/l HAa OCHOBE [MOJIOXKEHWI MOMNEKYNAPHO--KUHETUYECKOW TEOpUN.
CMaumBaHune N KanunnapHble ABNeHNA. TennoBoe pacLUMpPeHne 1 CxKaTue,

Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbLIO TEM/I0BOI0 [BWXKEHUA
yactuy. BHyTpeHHsAs 3aHeprus. Crocobbl W3MEHEHUS BHYTPEHHEW 3HEepruu:
Tenaonepefaya 7 coBepLUeHwue paboTbl. Buabl Tensonepesayu:
TEenI0NpPoBOAHOCTL, KOHBEKLNS, U3NTyYeHME.

KonnyecTtBo Tennotbl. YenbHas TEN0EMKOCTb BellecTBa. TenjoobmeH U
TEN/J0BOe paBHOBecMe. YpaBHeHVe TennoBoro 6GanaHca. [naBneHve w
OTBepfeBaHNe KPUCTIMYECKUX BELUECTB. Y[enbHad TensioTa MiaBieHus.
MapoobpasoBaHve M KoHAeHcaumsa. WcnapeHue. KuneHuwe. YpaenbHas TensoTa
napoobpasoBaHusd. 3aBMCUMOCTb TeMMNepaTypbl KWUMEHWs OT aTMOCHEPHOrO
NaBNeHns.

BnaxxHocTb Bo3ayxa.

OHeprua Tonavea. Y enbHaa TennoTta cropaHuns.

MpuHUMNbl paboTbl TennoBbiX Aurateneir K[, TennoBoro Asurartens.
Tennosble ABMraTeNin 1 3aLimTa OKpY>KatoLLen cpespl.

3aKOH CoxXpaHeHWs 1 NpeBpaLleHns 3HEPTX B TENJIOBLIX NpoLieccax.

JeMoHCT paumn.

1. HabnogeHne 6poyHOBCKOMO ABVKEHUS.
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HabnogeHne anddysun.

HabnofeHne ABNeHUIA CMaunMBaHNA U KanUANAPHbIX ABEHWIA.
HabntofeHne Tenn0BOro pacLUMpeHuns Tes.

i3meHeHWe [aBneHus rasa npu M3MeHeHUM o6béma WM HarpeBaHuu Uu
OXNAKAEHUW.

[Mpasunna n3mepeHna Temnepartypsi.

Buabl Tennonepefayn.

OxnaXkaeHvie Npu CoBepLUeHNn paboTbl.

HarpeBaHue npu coBepLUeHN paboTbl BHELUHUMUW CU1aMMU,

. CpaBHeHMe TennoéMKOCTEN pa3NYHbIX BELLECTB.

. HabnogeHme KmuneHus.

. HabntoieHne NocTosHCTBa TemmepaTypbl MPpK NaasBfeHUN.
13.

Mogenu TennoBbIX ABUraTeneil.

JlabopaTopHble paboTbl U OMbITHhI.

1.
2.
3.

10.
11.
12.
13.

OnbITbl N0 06HAPY)KEHWNIO AENCTBUA CU MOSIEKYIAPHOTO MPUTSHXKEHNS.
OnbITbl MO BbIpaLMBaAHNIO KPUCTA/INIOB NMOBaPEHHON COMIM UK caxapa.
OnbITbl MO0 HabMOLEHUIO TEMJIOBOrO PacCLUMPEHUs ras3oB, XXUAKOCTEW u
TBEPAbIX Ter.

OnpepeneHvie gaeneHns Bo3ayxa B 6asioHe Wnpuua.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb [aBNeHWs BO3fyxa OT ero
06bEMA N HarpeBaHUA NN OXNaXKAEHWS.

MpoBepKa rmnoTesbl IMHEHOW 3aBUCUMOCTU JJIMHBbI CTONBMKA YXUAKOCTY
B TEPMOMETPUYECKONW TPYOKe OT TemmnepaTypbl.

HabniofeHne un3MeHeHWs BHYTPEHHE 3Hepruv Tena B pe3y/fbTare
Tensonepefayn 1 paboTbl BHELLIHUX CUJT.

VccnepnoBaHve ABMeHUA TensjioobMeHa MpU CMELLUMBAHUM XOMIOLAHON U
ropsiyei Bofpl.

OnpefeneHne  KOAMYecTBa  TEMJIOTbl,  MOJSlYYEHHOro  BOAOWM  Mpw
Tens006MeHe C HarpeTbiM MeTa/IIMYECKUM LUTMHAPOM.

OnpepeneHve yaenbHOM TeNI0EMKOCTI BELLLECTBa.

WccnepnoBaHve npoLiecca ncnapeHus.

OnpefeneHne 0THOCUTENBHOW BNaXKHOCTY BO34yXa.

OnpefeneHne yaenbHON TENOTbI NABNEHUA NbAa.

Pasgen 7. 9neKTpnyeckKmne u MarHUTHbIe AB/IEHUA.

AnekTpuzauma Ten. [lBa pofa 3NeKTPUYECKUX 3apsaoB. BsavmopencTsue
3apshkKeHHbIX Ten. 3akoH KynoHa  (3aBMCUMOCTb  CW/bl  B3aMMOLENCTBUA
3aPSXKEHHBIX T/ OT BE/IMUYUHBI 3aPAL0B M PACCTOAHUSA MEXAY Tenamu).

DneKkTpuyeckoe nose. HanpsKEHHOCTb 3NMeKTpUYeckoro nond. [MpuHumn
Cynepro3nLmn aNeKTPUYECKUX Noneit (Ha Ka4eCTBEHHOM YPOBHE).



Hocutenn anekTpuyecknx 3apsfoB. DNeMeHTapHbIA 3/IEKTPUYECKUIA 3apsf.
CtpoeHne atoma. [1pOBOAHUKM U ONINEKTPUKW. 3aKOH  COXPaHEeHUS
3N1eKTPUYECKOr0 3apasa.

JNEKTPUYECKMIA TOK. YCNOBUA CYLLECTBOBaHMS 3/IEKTPUYECKOTO TOKa.
VICTOYHMKM NOCTOSAHHOIO TOKa. [encTBMS 3NMeKTPUYECKOro Toka (TersoBoe,
XUMUYECKOE, MarHUTHOR). DNEKTPUYECKMNIA TOK B XXMAKOCTAX U rasax.

dnekTpuyeckad uUenb. Cuna ToKa.  ONEKTPUYECKOE  HamnpsXXeHue.
ConpoTuBneHne NPOBOAHMKA. Y[enbHOe COMpPOoTMB/IEHME BellecTBa. 3akoH Oma
ANa  yyacTka uenw. [locnefoBaTeflbHOE UM Mapafie/lsHOE  CoeAunHeHue
NMPOBOLHMKOB.

Pabota ¥ MOLLHOCTb 3N1eKTPMYeCKOro Toka. 3akoH [hkoyns—/leHua.
AneKTpuyeckme LEenn n NoTpedbuTenn aMeKTpUYecKon sHeprumn B 6biTy. KopoTkoe
3aMblKaHue.

MMocTosHHbIE  MarHuTbl.  B3aMMogeicTBMe  MOCTOSHHBIX — MarHuTOB.
MarHuTHoe none. MarHuTHoe none 3eMM 1 ero 3HadyeHune AN XU3HN Ha 3emne.
OnbIT  3Jpctega. MarHuTHoe NOJse  3M1EKTPUYECKOro  Toka.  [pumeHeHue
3/IEKTPOMArHMUTOB B TEXHMKE. [JeiCTB1E MarHUTHOIO NO/S Ha NPOBOAHUK C TOKOM.
AnekTpoasuraresis NMOCTOSAHHOINO TOKa. MCnosnb3oBaHWe 3M1EKTPOABUraTeNien B
TEXHUYECKNX YCTPOMCTBAX U Ha TpaHCMopTe.

OnbITbl Papages. HABneHNe 31eKTPOMArHUTHON MHAYKUMK. [paBuno JleHua.
DNeKTporeHepaTop. Cnocoobl nonyyeHus 3NEeKTPUYECKOM 3Hepruu.
ANeKTPOCTaHLUMM Ha BO30OHOBAEMbIX MCTOYHNKAX SHEPTUN.

JeMoHCT paymn.

SneKTpusauns Ten.
[1Ba pofa aneKTpUYeCKmX 3apsA0B U B3aUMOAENCTBME 3apsKeHHbIX Terl.
YCTPOWCTBO U IENCTBME 3/IEKTPOCKONMA.
AneKkTpocTaTnyecKaa MHAYKUNS.
3aKOH COXpaHeHusa 3NeKTPUYECKMX 3apAL0B.
[MpOBOAHNKM U ONINEKTPUKN.
MogenMpoBaHue CUNO0BbIX SIMHUIA 3N1EKTPUYECKOTO MOSIA.
ICTOYHMKM NOCTOSAHHOIO TOKa.
[leiCTBNA 3/1EKTPUYECKOTO TOKA.
. DNEKTPUYECKMIA TOK B XKNLKOCTHU.
. [a30BbI pa3psg.
. \3amepeHwme cnnbl TOKa amnepmMeTpom.
. VI3mepeHne aneKTpmMYecKoro HanpsxeHns BONbLTMETPOM.
. Peoctar 1 marasuH conpoTuBeHNI.
. B3aumopgencTere NOCTOAHHbLIX MarHUTOB.
. MogenvpoBaHne HeBO3MOXHOCTY pa3fieNleHns NnoJitoCcoB MarHuTa.

L 0 N ok wWwN e

I e O = =)
O U1 D W N R O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MogenMpoBaHne MarHUTHbIX Moser NOCTOAHHBIX MarHUTOB.

OnbIT 9pcTea.

MarHuTHoe nose ToKa. SNeKTPOMarHuT.

[leiicTBME MarHUTHOr O NOJIA Ha NPOBOAHMK C TOKOM.

AnekTpoaBurartesnb NOCTOAHHOIO TOKa.

VccnepoBaHve ABNEHUS 3N1eKTPOMarHUTHON MHAYKLMN.

OnbITbl dapages.

3aBMCUMOCTb  HarpaB/eHUs WHAYKUMOHHOIO TOKa OT YC/IOBUWA €ero
BO3HWMKHOBEHUS.

AneKkTporeHepaTop NOCTOAHHOIO TOKa.

JlabopaTopHble PaboTbl U OMbITHhI.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITbl MO HabMOLEHUIO 3MEKTPU3aUMM  Ten WHAYKUMEW U npu
COMPUKOCHOBEHWUMW.

WccnepoBaHve [eNCTBMSA  3MEKTPUYECKOrO MOMA Ha MPOBOAHUKA U
AN3NEKTPUKMN.

C6opka 1 nposepka paboTbl 3/1EKTPUYECKON LIENN NMOCTOSAHHOIO TOKa.
I3mepeHune 1 perynmpoBaHue cusbl TOKa.

I3mepeHve 1 perynnpoBaHne HanpsxeHus.

ViccnepoBaHve 3aBMCUMOCTM CWU/bl TOKa, WAYLLEro yepes pesucrop, oT
COMPOTUB/EHUS Pe3NCTOPa U HanNpsXKeHNa Ha pe3ncTope.

OnblIThI, AEMOHCTPUpYoLLIe 3aBMCUMOCTb 3NEKTPUYECKOr0
COMPOTMB/IEHNS MPOBOAHUKA OT ero [AJ/IHbl, NAoWaauM nornepevyHoro
CeyeHusa n matepuana.

[MpoBepka npaBuia CMOXKEHUA HANPSHXXEHWA MpU  MocniefoBaTe/IbHOM
COeZIHEHUN [1BYX PE3NCTOPOB.

[MpoBepka npasuna AN CUbl TOKa NpU MNapaineslbHOM COeAUHEHUM
Pe3nCTOpOB.

OnpepeneHvie paboTbl 3NEKTPUYECKOTO TOKA, UAYLLErO Yepes pe3ncTop.
OnpefeneHne MOLLHOCTM  3/IEKTPUYECKOTO TOKa, BbILENAEMON Ha
pesncTope.

iccnepoBaHve 3aBUCMMOCTW CW/bl TOKa, MAYLLIEro 4Yepes naMrnoyky, ot
HarpsXKeHUs Ha Hei.

OnpepeneHuve KIA4 Harpesatens.

VccnenoBaHve MarHUTHOMO B3aMMOAENCTBUS MOCTOSHHbIX MarHUTOB.
3yyeHne MarHMTHOrO Mons  MOCTOAHHbLIX  MarHUTOB  NpU KX
06beUHEHVN 1 pa3aeneHnn.

VccnepoBaHve 4eNCTBUS 3NEKTPUYECKOro TOKA Ha MarHUTHYHO CTPENKY.



17. ONbITbl,  AEMOHCTPUPYIOLLME  3aBUCUMOCTb CWMbl  B3aIMOAENCTBUA
KaTylWKM C TOKOM W MarHuTa OT CW/bl TOKA WM HamnpaB/leHWA TOKa B
KaTyLLKe.

18. /13yyeHue ercTBNA MarHUTHOTO MOA Ha MPOBOAHWK C TOKOM.

19. KOHCTpyunpoBaHve 1 n3yyeHve paboTbl 3/1IEKTPOABUTaTENS.

20. Mi3amepeHune KT/, anekTpoasuraTesibHOM YCTaHOBKW.

21. ONbITbl MO WCC/EA0BAHUIO SIBMIEHUSA  3/IEKTPOMArHUTHON  UHAYKUWN:
nccnefoBaHWe W3MEHEHWA 3HAYeHUS U HanpasfieHUs WHLYKUMOHHOMO
TOKa.

9 K/TACC

Pasgen 8. MexaHNYecKune ABMeHUS.

MexaHunyeckoe [ABWKeHMe. MartepuanbHaa Touka. CucTemMa OTCUETa.
OTHOCUTENBHOCTb MEXaHWYEeCKOro [ABWKeHWA. PaBHOMepHOe MpPAMONNHENHOE
ABWKeHWe. HepaBHOMepHOe NpAMOSIMHEHOe ABVvbKeHMe. CpefHAS U MrHOBEHHaS
CKOPOCTb TeNa npu HepaBHOMEPHOM [ BUXKEHUMN.

YcKopeHue. PaBHOYCKOpPeHHOe npsMOSIMHeHoe [ABuXKeHne. CB0O60AHOE
nageHue. OnbITobl ["annnes.

PaBHOMEpPHOe [BVXKeHVE MO OKPY>XXHOCTW. Mepuof M yacTtoTa obpalleHus.
JInHelHaa 1 yrnosas CKOPOCTU. LIeHTPOCTpeMUTENIbHOE YCKOPEHKE.

MepBblii 3aKOH HbtoTOHa. BTopoit 3akoH HbtoTOHa. TpeTuid 3akoH HbloTOHa.
[MpuHUMN cynepnosuLmm cun.

Cwnna ynpyroctin. 3akoH 'yka. Cuna TpeHua: cuna TPEHUA CKOMbXEHWA, cuna
TPEeHWA NOKOS, Apyrue BUbl TPEHWUS.

Cuna TSXKeCTM M 3aKOH BCEMWPHOrO TArOTEHWUS. YCKOpeHWe CBOOGOAHOrO
nageHusa. [swxeHue nnaHeT BokKpyr ConHua. lNepBas KocMu4yeckas CKOPOCTb.
HeBecoMOCTb 1 Neperpysku.

PaBHOBecue MaTepuanbHOW TOYKW. ABCONKOTHO TBEPAOE Teno. PaBHOBeCKE
TBEPLOro Tena ¢ 3aKpensEHHOMN OCbHo BpalleHMsA. MOMEHT cusbl. LIEHTP TSXeCTw.

mnynec Tena. MIameHeHne nmnynsca. VIMNynbc cunbl. 3aKOH COXpaHeHUs
nMmnynbca. PeakTBHOE ABUXKEHME.

MexaHunyeckasd pabota M MOLLHOCTb. PaboTa cui TAXeCTH, Ynpyrocrw,
TpeHus. CBA3b 3Heprun 1 paboTol. MoTeHUMabHas 3Heprua Tena, NOAHATOroO Haj
MOBEPXHOCTLHO 3eM/n. MoTeHUMaNbHasA 3HePrus CXXaTon NPY>XMHbI. KnHeTnyeckas
3Heprus. Teopema O KMHETUYECKON 3HepPrumn. 3akOH COXPaHEHUs MeXaHW4ecKoin
3Hepruu.

JeMoHCT paymn.

1. HabnwogeHne MexaHM4eCcKoro ABMXXeHUS Tena OTHOCUTE/IbHO PasHbIX Tesl

OTCYéTa.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME NyTEN W TPaeKTOPUin ABWKEHUS OLHOrO U TOro >Xe Tena
OTHOCUTE/IbHO pa3HbIX Te/ OTCYETA.

13mepeHme CKOPOCTM N YCKOPEHNA MPAMOIMHENHOTO ABVKEHNS.
VccnepoBaHve Npr3HaKoB paBHOYCKOPEHHOT O ABUXKEHNS.

HabntofeHne aBYKeHNS Tena no OKPYXXHOCTU.

HabnofeHne MexaHMYeCcKnxX ABEHUIA, NPOUCXOAALLMNX B CUCTEME OTCUETA
«Tenexxka» npu eé paBHOMEPHOM W  YCKOPEHHOM  [BVDKEHUU
OTHOCWUTE/NIbHO KabuHeTa PU3NKK.

3aBMCUMOCTb YCKOPeHUs Tefla OT Macchbl Tena W AelCTBYHOLLEN Ha Hero
CUNBbI.

HabnofeHve paBeHCTBa CUM MPU B3aUMOAENCTBUN TeN.

13meHeHWe Beca Tena npu YCKOPEHHOM [BVXKEHUN.

Mepegaya Mmnysbca Npy B3aMMoAencTBnmn Ten.

Mpeobpa3oBaHWsA SHEPT N NPY B3aUMOAENCTBUM Te.

CoxpaHeHWe nMnynbca npu HeynpyroM B3aMMoencTBun.

CoxpaHeHne nMnynbca npy abCcontoTHO YNPYrom B3anMoAenCTBUN.
HabnofeHne peakTUBHOIO [BUXXEHWS.

CoxpaHeHWe MexaHNU4ecKom aHeprum npu cBO6OLHOM NajeHun.
CoxpaHeHWe MexaHNYeCKOoW 3HePrum Npu ABVXKEHWUN Tena Nog, 4eincTBrem

MPYXXWHbI.

JlabopaTopHble PaboTbl U OMbITHhI.

1.

KoHCTpynpoBaHue TpakTa 18 pa3roHa WM [JasibHeilLlero paBHOMEpPHOro
ABVKEHUSA LLIAPVIKA WU TENIEXKN.

OnpefeneHne cpefHelt CKOPOCTU CKOJIbXEHUS Opycka Wn [BUKEHUS
LLIapMKa N0 HaKNOHHOW MN/I0CKOCTH,

OnpefeneHve YCKOpeHUs Tefla MpPU PaBHOYCKOPEHHOM ABWXKEHUMU MO
HaK/IOHHOW MOCKOCTMW.

WccnepnosaHve 3aBUCMMOCTM MYTW OT BPEMEHWU MPU PaBHOYCKOPEHHOM
ABWKEHUWN 6e3 Ha4asIbHO CKOPOCT!.

[MpoBepka runoTesbl: €CAM MNPU  PaBHOYCKOPEHHOM [BVXKeHUM 6e3
Haya/IbHOM CKOPOCTM MyTW OTHOCATCA Kak pAf4 HeyéTHbIX 4ucen, TO
COOTBETCTBYHOLLME MPOMEXYTKN BPEMEHWN OAMHAKOBBI.

WccnenosaHve  3aBUCUMOCTW  CW/Ibl  TPEHWA  CKOJIBXKEHWA OT  CUNbI
HOPMa/IbHOr 0 [aB/eHWS.

OnpegeneHne KoaMuLmneHTa TPEHMSA CKOMbXEHUS.

OnpepeneHne XXECTKOCTN NPYXMHbI.

OnpepeneHvie paboTbl CUIbl TPEHUA NPY PaBHOMEPHOM [BVMXXeHWUW Tena
MO rOPM30HTa/IbHOW NOBEPXHOCTMU.



10. OnpefeneHve paboTbl CUMbl  YNPYroct npuv  nogbéme rpysa c
MCMO/Ib30BaHNEM HEMOABUXXHOMO M NMOABUXKHOIO 6/10KOB.

11. MI3y4eHne 3aKOHa COXPaHEHWSA 3Hepruu.

Pasfnen 9. MexaHnuyeckne KonebaHA N BOSHbI.

KonebatensHoe avkeHne. OCHOBHbIE XapaKTEPUCTUKM KoNebaHuii: nepuo,
yacToTa, aMmnanTyga. MarteMaTUyecKnMin N NPY>KMHHbIA MasTHUKW. [peBpaLleHme
3Heprum Npu KosiebatesIbHOM ABUKEHMUMN,

3atyxawowme  KonebaHwa.  BbIHY)XXAeHHble  KonebaHud.  Pe3oHaHC.
MexaHunyeckne BOMHbl. CBOWCTBA MeXaHWYeCKMX BOMH. [1podofibHble W©
nonepeyHble BOMHbI. [lAMHA BOMHbI M CKOPOCTb €& pacrnpocTpaHeHus.
MexaHun4ecKre BO/HbI B TBEPAOM Tefe, CeMCMMUYECKME BOSTHBI.

3BYK. 'POMKOCTb 3BYKa M BbiCOTa TOHa. OTpakeHMe 3ByKa. VHMpa3ByK u
YNbTPasByK.

JeMoHCT paymn.

1. HabnogeHne konebaHwin Ten nof AEWACTBMEM CWMbl TSXKECTU U CUSbI
yrnpyrocTu.

HabntogeHve KonebaHWin rpysa Ha HUTU U Ha NPYXXMHE.
HabntofeHne BbIHYXAEHHbIX KonebaHuii U pe3oHaHca.
PacnpocTpaHeHne NPoA4Oo/IbHbIX M NOMePeYHbIX BOSH (Ha Mogenn).
HabnofeHne 3aBUCMMOCTU BbICOTbI 3BYKa OT YacToThl.
AKYCTUYECKNIA pe30HaHC.
ﬂa6opaTopr|e paboThbl M ONbITHI.
1. OnpefeneHve 4actoTbl W rnepuoda KonebaHWin  MaTeMaTU4ecKoro
MasTHMKa.

2. OnpepeneHve YacToTbl U Nepuoga KonebaHnii NpPY>XMHHOMO MasTHUKA.

3. VccnefoBaHve 3aBMCUMOCTU Meprofa KosiebaHuin NoABELLEHHOro K HUTH

rpysa ot A/IMHbI HUTW,
4. WccnepoBaHue 3aBUCUMOCTY Nepuoa KonebaHuin Npy>KMHHOIO MasiTHMKa
OT Maccbl rpysa.

5. [lpoBepka He3aBMCMMOCTM nepuofda KonebaHuin rpysa, NoaBeLleHHOro K
HWUTW, OT Macchbl rpysa.

6. OnbiTbl, [AEMOHCTPUpPYIOLIME  3aBUCMMOCTb  MNepuofa  KonebaHui
NPY>XUHHOIO MasATHMKA OT Maccbl rpy3a 1 XXECTKOCTM MPYXXMHbI.

7. VI3mepeHune ycKopeHns CBOOGOAHOM0 NageHus.

Pa3sgen 10. SneKTpoMarHMTHOE NoJie U 3/1eKTPOMarHUTHbIE BOJTHbI.

JNeKTpOMarHUTHOe  none.  ONEKTPOMarHUTHble  BOSHbI.  CBOWMCTBA
3N1EeKTPOMAarHMUTHbIX BOMH. LlKana 3neKTpoMarHUTHbIX BOJSIH. lICnonb3oBaHue
3NIEKTPOMArHMTHbIX BOSTH /11 COTOBOWA CBA3N.
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AnekTpomarHuTHas npupoga ceeta. CKopocTb cBeTa. BonHOBbIE CBOMCTBA
CBeTa.

JeMoHCT paumn.

1. CBOWACTBA 3/1eKTPOMarHUTHbIX BOJIH.

2. BosiHOBbIE CBOICTBA CBETA.

JlabopaTopHble paboTbl U OMbITHhI.

1. V3yyeHne CBOWCTB 3/1IEKTPOMArHUTHbLIX BOJIH C MOMOLLbHO MOGWUILHOTO

TeneoHa.

Pasgen 11. CBeTOBbIE AB/IEHUSA.

NlyyeBads  mofdens  ceeta.  McTouyHmkn — ceeta.  [psiMONMHENHOe
pacnpocTtpaHeHue ceeTa. 3atMeHna ConHua n JlyHbl. OTpaxkeHne ceeTa. l'1ockoe
3epKaso. 3aKOH OTpPaXXeHua CBeTa.

[NpenomneHne cBeTa. 3aKOH npesioMneHNa cBeTa. [10/1HOE BHYTpPeHHee
OTpaXeHne cBeTa. Wcnonb3oBaHME TMOIHOMO BHYTPEHHEro OTPaXeHus B
OMTMYECKMX CBETOBOAX.

Nnuza. Xop nydver B nimH3e. OnTuyeckass cucteMa (poToanmnaparta,
MUKpPOCKOMa W Teneckona. [Na3 Kak OnNTU4YecKasa cuctema. Ban3opykocTb U
[aIbHO30PKOCT.

PasnoxeHne 6enoro ceeta B crektp. OnbiTbl HbtoTOHa. ChnoxkeHue
CNeKTpasibHbIX LBeToB. [ncnepcus ceeTa.

JeMoHCT paumn.

1. MpsiMonuHeliHOe pacrnpocTpaHeHue cBeTa.

OTpaxeHue cBeTa.

Mony4yeHne N306paxKeHN B MIOCKOM, BOTHYTOM W BbIMYK/0M 3epKasax.

lNpenomneHune ceeTa.

OnTMYeCKNin CBETOBOA,

Xopa nyyein B cobumparoLein nnH3se.

Xog nyyei B paccemBaroLLEN NNH3E.

[Mony4yeHme N306paXKEHNIA C MOMOLLLHO NINH3.

MpuHUMN AencTBUA poToannaparta, MMKPOCKOMa 1 Teneckona.

10. Mogens rnasa.

11. Pazno>keHme 6enoro ceeta B CNeKTp.

12. MNonyyeHne 6enoro ceeta Npw CNOXeHUN CBeTa Pa3HbIX LIBETOB.

JlabopaTopHble PaboTbl U OMbITHhI.

1. WccnepgoBaHne 3aBUCUMOCTW Yria OTPadKEHWUA CBETOBOMO Jiyya OT yria
nageHus.

2. M3ydeHne xapakTepucTK n300parkeHns npegMeTa B NI0CKOM 3epKare.

3. KccnepoBaHue 3aBUCMMOCTM Yrna NPenoMIeHnsa CBETOBOrO /lyya OT yrna
nafeHna Ha rpaHnLe «Bo3ayX—CTeK/0».
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4. Tlony4yeHne N306paXKeHNIA C NOMOLLbH COBMPAtOLLIEN NINH3bI.

5. OnpepgeneHve (hOKYCHOIO PacCTOAHUSA U ONTUYECKOW CUJIbl COBMpatoLLei
NINH3bI.

6. OnNbITbl NO Pa3foXXeHW0 6e1I0ro CBeTa B CMEKTP.

7. OnbITbl MO BOCNPUATMIO LBETA MPEAMETOB NPV WX HabMoLeHUN 4epes
LIBETOBbIE PUILTPBI.

Pa3snen 12. KBaHTOBbIe AB/IEHUA.

OnbITbl Pesepdopaa n nnaHetapHas mogens atoma. Mogenb atoma bopa.
cnyckaHve 1 nornoLleHre ceeta aToMoM. KBaHTbl. JIMHeYaTble CEKTPbI.

PaanoakTMBHOCTb. Anba-, 6eTa- 1 ramma-usnyveHus. CTpoeHne aTOMHOrO
aapa.  HyknoHHaa wmogenb atoMHoro dppa.  lMsotonbl.  PagnoakTUBHbIE
npespatleHuns. MNepnog nonypacnafa aTOMHbIX A4ep.

AnepHble peakuun. 3aKOHbI COXpPaHeHWs 3apAL0BOr0 M MacCOBOro 4ucer.
OHeprua cBA3N aTOMHbIX Afep. CBA3b MacCbl U 3HEPrun. Peakumm cuHTesa u
neneHns aaep. IctouHnku aHeprum ConHua v 3Bé3a.

ApepHas aHepreTuka. [encTBMA pagmMoakTUBHBIX W3/YYEHUIA Ha >KMBble
OpraHu3mbl.

JeMoHCT paymn.

1. CnekTpbl U3NYyYEHUSA U NOTOLLEHNS.

2. CneKTpbl pa3nn4yHbIX rasos.

3. CnekTp Bogopoaa.

4. HabnwofeHve TpeKoB B Kamepe BunbcoHa.

5. PaboTa CYETUMKA MOHU3NPYIOLLMX U3NTYHEHUIA.

6. Perncrpauus nsnyyeHuns npupoaHbIX MUHEPAOB N NPOLYKTOB.

JlabopaTopHble PaboTbl U OMbITHhI.

1. HabnwofeHune crnnowHbIX U IMHEYaTbIX CNEKTPOB U3/TyHeHus.

2. WccnefoBaHne TPEKOB: M3MEPEHME 3HEeprum 4yactuupbl Mo TOPMO3HOMY

nyTn (no dotorpagmam).

3. W3mepeHune pagnoakTMBHOIO (hoHa.

[MoBTOPUTENBHO-0606LLaI0LLMIA MOLY/b.

[MoBTOPUTENBHO--0606LLAI0LLIMIA MOAY b NPeAHa3HauYeH Ana cuctTeMaTmn3anmm
n 00600LWeHNAs  MPeAMETHOrO  COAepXaHus UM onbiTa  AeATeIbHOCTU,
MPUOBPETEHHOIO MPY U3YYEHUWN BCETO Kypca PU3NKK, a Takke A/11 NOAT0TOBKM K
OCHOBHOMY TOCY[apCTBEHHOMY 3K3aMeHY MO (Qu3uKe [N  06yuvatoLmxcs,
BbIGpaBLUMX 3TOT YYeOHbIN MpesMeT.

[Mpn n3yyeHUn JaHHOrO MOAYNA Pean3yroTCca U CUCTEMATU3UPYIOTCA BUAbI
[eAaTeNbHOCTU, HA OCHOBe KOTOPbIX 06ecrneyunBaeTcs AOCTVKEHWE MPeLMETHBIX U
MeTanpeaMeTHbIX  MJaHUPYeMblX  pe3ynbTatoB  00y4yeHus,  opmupyetcs
eCTeCTBEHHOHAay4Haa rpamMOTHOCTb: OCBOEHME Hay4HbIX MeTO[O0B WCC/ef0BaHUS



SIBNEHWIA NpUPoAbl M TEXHMKW, OBMAfiEHNE YMEHUSMU OOBSCHSATb (U3NYECcKUne
SIBNEHWS, NPUMEHSS MOMYYeHHble 3HaHWS, peliaTb 3a4adn, B TOM 4KUCNe
KaueCTBEHHbIE 1 IKCMEPUMEHTA/IbHbIE.

MpUHUMNMaNbHO AeSTENbHOCTHBIA XapakTep [aHHOro pasfena peannsyetcs
32 CYET TOro, 4TO OOyuvarolMecs BbIMOMHAIOT 3afaHus, B KOTOPbIX UM
npesnaraeTcs:

Ha OCHOBE TMOMYYEHHbIX 3HAHWIA pacno3HaBaTb W HayYHO OOBACHATb
(hm3nuecKmne SBNEHNS B OKPYXKAIOLLIEN NPrpoje 1 NOBCEAHEBHON YXM3HN;

MCMNONb30BaTh Hay4Hble METOAbI UCCNEA0BaHMA (PU3NYECKMX SBNEHWIA, B TOM
uncne Ans NPOBEPKM FMMOTE3 U NONYUYEHNst TEOPETUYECKMX BbIBOOB;
0OBACHATb Hay4yHble OCHOBbI HauboNiee BaKHbIX AOCTUXKEHWU COBPEMEHHbIX
TEXHOMOTNIA, HANPUMep, NPaKTUYECKOro UCMO/b30BaHNSA Pa3/IMYHbIX UCTOYHWNKOB
3HEepPrum Ha OCHOBE 3aKOHa MPEBPALLIEHNS U COXPAHEHMS BCEX M3BECTHbIX BUOB
3Heprum.



NNAHNPYEMbBIE PE3YJIbTATbl OCBOEHUA TMPOIPAMMBbI 110
PN3NKE HA YPOBHE OCHOBHOI' O OBLLLIEI'O OBPASOBAHUA

N3yyeHne punsnkn Ha ypoBHe OCHOBHOI0 06LLlero obpasoBaHus HanpasieHo
Ha LOCTMXKEHME NIMYHOCTHBIX, MeTarnpeAMETHbIX U NPeAMETHbIX 06pa30oBaTe/ibHbIX
pe3y/bTaToB.
B pesynbTate nsyyeHns U3NKM Ha YpOBHE OCHOBHOI0 06Liero obpasoBaHus

y obyuyarouierocs 6yayT cpopMUpoBaHbl Creayrowmne NMYHOCTHbIE pes3ynbTaTbl B
4acTu:

1) NaTpnUoTUYECKOro BOCMUTaHWS:

- NPOSIBNEHNE NHTEpPECA K UCTOPUM N COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM

(hPM3MYECKOIN HayKW;

- LeHHOCTHOE OTHOLUEHWE K AOCTVXXEHUAM POCCUMCKUX YUEHbIX--PU3NKOB;

2) rpaXkaaHCKoro 1 AyxXo0BHO-HPaBCTBEHHOIO BOCNUTAHUA:

- TOTOBHOCTb K aKTUBHOMY Y4acTUO B 0OCYX/AEHUN 0OLLECTBEHHO 3HAUYNMBIX

M 3TUYECKMX NpPo6/MeM, CBSI3aHHbIX C  MPAKTUYECKMM  MPUMEHEHUEM

LOCTUXKEHWNIA (PU3NKM;

- 0CO3HaHWe BaXHOCTU MOPaIbHO--3TUYECKMX MPUHLMMNOB B AEATENbHOCTY

YUEHOro;

3) 3CTeTNYECKOro BOCMMUTaHUA:

- BOCMNPUSATUE ICTETUYECKUX KayecTB (PU3NYECKOW HayKW: e€ rapMOHWYHOr0

MOCTPOEHMS, CTPOrOCTU, TOYHOCTU, NAKOHUYHOCTMW;

4) LEHHOCTWN HaYy4YHOro No3HaHuA:

- 0CO3HaHMe LEHHOCTN (MU3NYECKOM HayKM KaK MOLUHOro WMHCTPYMeHTa

MO3HaHWUA MMPa, OCHOBbI Pa3BUTUA TEXHOMOINIA, BaXKHEWMLLIEN COCTaBNSOLLEN

KyNbTYypbl;

- pasBuUTME HayyHOW N0OO3HATENIbHOCTN, MHTEpeca K WCCeaoBaTe/lbCKOon

[eATeNbHOCTY;

5) dopMmupoBaHMSA  Ky/bTypbl  3[0POBbSA U 3MOLMOHA/IbHOIO

6narononyyus:

- 0CO3HaHWe LEHHOCTM 06e3onacHOro o6pasa >XW3HM B COBPEMEHHOM

TEXHO/IOTMYECKOM MUPe, BaXXKHOCTW npaBun 6e30nacHOro noBefeHns Ha

TpaHCnopTe, Ha A0porax, C 3/1IeKTPUYECKUM W TEMN0BbIM 060pyA0BaHMEM B

AOMALLUHUX YCNOBUSIX;

- C(hOPMUPOBAHHOCTb HaBblKa pedqIekCcMKn, MNpuU3HaHWe CBOEro npasBa Ha

OLUMOKY W1 TAKOro e npasa 'y ApYroro YenoBeka;

6) TPYLOBOIro BOCMUTaHMSA:

- aKTMBHOE Yy4yacTue B pelleHuMM MpaKTUYeckmx 3agady (B pamMKkax Cemby,

obpa3oBaTe/lbHOW  OpraHM3auun, ropoaa, Kpas) TEXHOMOrMYECKONn U



couManbHOM HanpaefEHHOCTU, TPeOYWMX B TOM uuUCie U PU3NYECKUX
3HaHWNA;

- VHTEpEC K NPaKTUYeCKOMY 13yUeHM0 NPOoeccuia, CBsi3aHHbIX C (OM3NKON;

7) 3KO/I0rMYecKoro BoCnmnTaHus:

- OpUeHTauusi Ha MpUMeHeHne (U3NYECKUX 3HaAHWIN ANA pelleHust 3adad B
06nacT! OKpy)KaroLleil cpefibl, MNJaHMPOBaHWUA MOCTYMKOB W OLUEHKN WX
BO3MOXHbIX NOCNEACTBUM A/ OKPY>KAKOLLEN cpeapbl;

- 0CO3HaHuve r106a/bHOro XapakTepa 3KOMOrMYecKUX npobrem u nyTen nx
peLleHns;

8) aganTauMn K U3MEHAOWMMCS YC/OBUAM COUMaSIbHON N NPUPOAHOWM
cpefbl:

- MOTPebHOCTb BO B3aMMOAENCTBUM MPU BbINONHEHUN WCCNEA0BaHUN 1
MPOEKTOB (hM3MYECKON HanpaB/NeHHOCTU, OTKPbITOCTb OMbITY W 3HAHWUAM
Apyrnx;

- TOBbILIEHVE YPOBHS CBOEM KOMMETEHTHOCTM 4epe3 MpaKTUYECKYHo
[eATeNbHOCTb;

- MOTPEBHOCTb B (HOPMUPOBAHNM HOBbIX 3HaHWiA, B TOM YunC/ie GopMyInpoBaThb
naen, NOHATKS, T’MNOTE3bl 0 PU3NYECKMX 00BEKTAX U ABEHUAX;

- 0CO3HaHMe AeMUNTOB COOCTBEHHBLIX 3HAHWI 1 KOMIMETEHTHOCTEN B 06/1aCTH
(OU3NKK;

- TMNaHMpOBaHWe CBOEro pPa3BUTMA B MPUOBPETEHMM HOBBIX (U3NYECKMX
3HaHWN;

- CTPEM/IEHME aHaIM3MPOBATb W BbISBATL B3aUMOCBSA3M NPUPOAbI, 06LLECTBA U
3KOHOMMWKW, B TOM YKC/e C UCMOMb30BaHMEM (PU3NYECKMNX 3HAHWIA;

- OUEHKa CBOMX [AEWCTBMIA C YYETOM B/MAHUA HA OKPY)KAKOLLYHK Cpeay,
BO3MOXXHbIX rN106a/bHbIX MOCNeACTBUA.

METAMNPEOMETHbBIE PE3Y/JIbTATDI

B pesynbTate OCBOEHWA Mporpammbl MO (PU3MKE Ha YPOBHE OCHOBHOIO
obLlero obpasoBaHna y obydarowerocs 6yayT chopMmMpoBaHbl MeTarnpeaMeTHbIe
pe3y/ibTaThbl, BK/OYatoLe No3HaBaTe/lbHble YHMUBEPCa/IbHbIE YUYebHble JeiCTBUS,
KOMMYHVKaTMBHble  YHMBepCa/ibHble  y4YebHble  OEACTBUSA,  PErynaTuBHbIE
YHVBepCa/ibHble YUYebHble AelCTBUS.

[Mo3HaBaTeNbHble YHMBePCa/lbHble YYeOHble 1eCTBUS

BasoBble N10rMyeckme aelicTBUS:



BbIABNATb W XapaKTepu3oBaTb CYLIECTBEHHble MPU3HAKM OOBLEKTOB
(ABNeHNI);
yCTaHaB/IMBaTb CYLLECTBEHHbIN NPU3HAK KnaccupurKalmm, 0CHOBaHNA A1
00006LeHNs N CpaBHEHUS;
BbISIBNATb 3aKOHOMEPHOCTM 1 MPOTUBOPEYUNS B pacCMaTprBaeMbIX (hakTax,
AAaHHbIX N HABMOAEHNAX, OTHOCALLMXCA K (DU3NYECKUM ABNTEHUAM;
BbISBNATb MPUYUHHO--CNEACTBEHHbIE CBSA3M MPU U3YYeHUU (U3NYECKMX
SIBMIEHNIA N MPOLLECCOB, AenaTb BbIBOAbI C UCMO/b30BaHEM [efyKTUBHbIX
N UHOAYKTUBHBIX YMO3aK/lOYeHWI, BbIABUraTb r1MnoTesbl O B3aMMOCBA3AX
(hM3NYECKNX BESINYMH;
CaMOCTOATEe/IbHO BblOMpaTh CMOCO6 pelleHnss Yy4ebHON  (hn3nyeckoi
3afaun (CpaBHEeHMe HECKOJSIbKUX BapuvaHTOB peLleHunsi, BblIOOp Hambosee
MOAXOAALLEro ¢ y4TOM CaMOCTOATE/IbHO BblAeNEeHHbIX KpUTEPUEB).
BazoBble nccrefoBaTe/IbCKUe feiCTBUSA:
MCMO0/Ib30BaTh BONPOCHI KaK UCCeA0BaTe/IbCKNIA MHCTPYMEHT NMO3HaHWS;
MPOBOANTL MO CaMOCTOSATE/IbHO COCTaB/IEHHOMY M/1aHy OMbIT, HECMOXHbIA
(PM3MYECKNIA  3KCMEPUMEHT, HebO0/bLLOe WCCNefoBaHNe (U3NYECKOro
AB/IEHUS;
OUEeHMBaTb Ha MNPUMEHMMOCTb WM  [LOCTOBEPHOCTb  MHMOPMAaLKIO,
MOTYYEHHYIO B XO/€e VCC/eA0BaHNS NN SKCMEPUMEHTA;
CaMOoCTOATe/IbHO (hopMynMpoBaTb 0606LLEHNS 1 BbIBOAbI MO pe3y/bTartam
NPOBeAEHHOI0 HabIKOAeHWS, ONbITa, UCCe0BaHNS;
MPOrHO3MpPOBaTb  BO3MOXHOE  AasibHelillee  pasBUTUE  (PU3NYECKMX
MPOLLECCOoB, a TaKkXKe BblABUraTb NPEeAnoIOXeHUs 06 UX pa3BUTUM B HOBbIX
YCNOBUAX N KOHTEKCTax.
PaboTa ¢ nHjopmaunei:
NMPUMEHATb pPa3/IMyHble MeTOAbl, UHCTPYMEHTbI 1 3anpocbl NMPU MOUCKE U
0T60pe MHMOpPMaUUM WM [aHHbIX C YYETOM MPeA/IOKEHHOW Y4ebHON
(hM3NYEeCKOI 3aaauun;
aHa/IM3MpoBaTh, CUCTEMATU3MPOBATL M MHTEPMNPETUPOBATL MH(OPMALMIO
Pas3INYHbIX BULOB U (hOPM NPeACTaBNeHWS;
CaMOCTOATE/IbHO  BblOMpaTb  ONTUMa/IbHYKO  (DOpMY  MpeAcTaB/eHuns
MH(OpMaUMN 1M WANKOCTPMPOBATb  peLlaemble  3afavynm  HEeC/l0XKHbIMU
cXemamu, guarpaMmmamm, MHON rpafuKor N Nx KOMGUHaLMAMMU.
KoMMyHMKaTuBHbIE YHMBePCa/IbHbIe y4ebHble LeCTBUA:
B X04e 06CyX[eHusA yyebHOro marepuana, pesynbTaToB 1ab0paTOPHbIX
paboT 1 NPOEKTOB 3a4aBaTb BOMPOCHI MO CYLLEeCTBY 006CY>KAaeMO TeMbI 1
BbICKa3blBaTb WAEW, HaLeNeHHble Ha peLleHne 3ajadvn 1 MnopjepXkaHue
GnarokenaresibHOCTM 06LLEHNS;



COMOCTaB/ATb CBOW CYXKAEHUA C CYXXAEHMAMU [APYruX Y4YaCTHUKOB
Ananora, 06HapyXXuBatb pasinyme U CXOACTBO MO3ULMIA;

BblpaXKaTb CBOHO TOUKY 3PEHUSA B YCTHbBIX U MUCbMEHHbIX TEKCTAX;
ny6AnYHO NPeACTaBNATL Pe3y/bTaTbl BbINMO/HEHHONO PU3NYECKOro OnbiTa
(3KcnepumeHTa, UccnefoBaHNs, NPOEKTa);

MOHMMATb M UCMOMb30BaTb  MPeMMyLLlecTBA  KOMaHZHOA U
NHOVBUAYA/TbHOW  paboTbl NPU  PelleHnM KOHKPETHOM  (h13MYeCcKoi
npobnemsl;

NPUHMMATb Lie/I COBMECTHON AeATeNlbHOCTW, OpraHn30BbIBaTh [4eiCTBUA
No €€ [JOCTWXKEHMWIO: pacnpegensaTb ponu, 06CyxaaTb MPoLeccbl U
pe3ynbTaTbl COBMECTHOW paboTbl, 0606LaTh MHEHUSA HECKO/IbKNX NOAEN;
BbIMO/IHATL CBOKO YacTb paboThbl, JOCTUIas Ka4eCTBEHHOrO pe3y/bTara no
CBOEMY HAanpaB/IeHNI0 W KOOPAMHWMPYS CBOW [AEWCTBUA C  APYrvMu
UsIeHaMy KOMaH/bl;

OLeHMBaTb KayeCTBO CBOEro BK/IaJa B 0OLMIA NPOAYKT MO KPUTEPUSM,
CaMOCTOATE/IbHO CHOPMYNMPOBAHHBLIM Y4aCTHUKaMK B3aMOENCTBUA.

PerynsiTnBHble YHMBepcasibHble YUYebHble [eiACTBUS

CamoopraHmsauua:
BbISBATb MPOG/IEMbI B XXU3HEHHbLIX N YYEOHbIX CUTyauusax, TPebyroLwmx
ANS peweHns (U3nYeCKNX 3HaHUI;
OPMEHTMPOBATLCA B Pa3/IMYHbIX  MOAX0A4AX MPUHATUA  pPeLleHuit
(MHOMBMLYaNbHOE, MPUHATUE pPeLUeHuss B TPYMne, MPUHATUE peLleHuit
rpynnown);
CaMOCTOSTEe/IbHO COCTaB/ISATb a/ITOPUTM PeLLeHNs U3NYECKON 3afa4un nm
naaHa UccnefoBaHNa C YYETOM WMEIOLWMXCA PECYPCOB U COOCTBEHHbIX
BO3MOXHOCTeW, apryMeHTMPOBaTh NpessiaraemMble BapuaHTbl PeLLEHWA;
[enartb BbI6Op 1 6paTb OTBETCTBEHHOCTb 3a PELLEHNE.

CaMOKOHTPO/1b, SMOLMOHA/TbHbINA UHTENNEKT:
[aBaTb afleKBaTHYH OLIEHKY CUTyauuu 1 npeaiaraTe NiaH eé M3MeHeHUs;
OOBACHATL  MPUYUMHBLI  JOCTUXKEHMS  (HEAOCTUDKEHUS))  Pe3y/bTaToB
[eATeNbHOCTH, AaBaTb OLEHKY NMPUOOPETEHHOMY OMbITY;
BHOCUTb KOPPEKTUBbI B AeATENbHOCTb (B TOM YWCNe B XOA BbINOIHEHNS
(PM3NYECKOro  MCCMefoBaHWA WM MPOeKTa) Ha OCHOBE  HOBbIX
06CTOATENbCTB, W3MEHMBLUMXCSH CUTYaUWW, YCTaHOBNEHHbIX OLUMGOK,
BO3HUKLUNX TPYAHOCTEMN;
OLleHMBaTb COOTBETCTBME pe3y/bTaTa Lieniv U YCI0BUAM;
CTaBUTb CebA Ha MeCTO [pyroro 4YesioBeka B XOfe criopa Uam AMCKYCCUn
Ha Hay4HYI0 Temy, NMOHMMaTb MOTMBbI, HAMEPEHNA N TOTUKY APYrOro;



Npr3HaBaTb CBOE MPaBO Ha OLUMOKY NpY peLLeHnn M3NYecKnx 3agad nnm
B YTBEPXKAEHMSIX HA Hay4YHble TeMbI 11 TAKOE XKe NpaBo APYroro.

NMPEAMETHDbIE PE3YJIbTATDI

K KOHLYy 06y4eHuns B 7 Knacce npegmeTHble pesy/nbTaTtbl Ha 6a30BOM YPOBHE
L0/MKHbI OTPaXXaTb CHOPMUPOBAHHOCTb Y 00YHaOLLMXCA YMEHWIA:

MCMOMb30BaTb  MOHATUA:  (PU3MYECKME U XUMUYECKUe  ABJIEHUS,
HabnogeHne, 3KCMEPUMEHT, MOZE/b, TUMNOTe3a, eAuHULbl PU3NYECKMX
Be/IMYMH, aTOM, MOJIeKy/a, arperatHble COCTOSHMS BellecTBa (TBEPAOe,
XXNOKOoe, ra3o06pa3HOe), MexaHuyeckoe [BWKeHMe (paBHOMEPHOe,
HepaBHOMEPHOe, MNPSMOJSIMHENHOE), TPAeKTOpWs, pPaBHOAENCTBYHOLLAs
cuna,  pethopmaums  (ynmpyras,  nactMyeckas),  HeBeCOMOCTb,
coobuiatoLmecs cocyapl;
pasninyatb ABMEHUA (AMDMY3NA, TensoBoe ABUMXKEHWe 4YacTuL, BeLLecTBa,
PaBHOMEpPHOe  [BWXEHWe, HepaBHOMEPHOEe  [ABVDKEHWe,  MHepuus,
B3aMMO/ENCTBME Tes, PaBHOBeCME TBEPABLIX Ten C 3aKpPenéHHOW OCbio
BpalleHus, nepefjada fAaBfeHUs TBEPAbIMUA Tefamu, >XXULKOCTAMU W
rasamy, armMocpepHoe [aBneHue, MnaBaHWe Ten, MpeBpaLLeHns
MEXaHWYeCKOM 3Heprumn) rno OnmMcaHUI0 MX XapakTepHbIX CBOMCTB M Ha
OCHOBe OMbITOB, AEMOHCTPUPYIOLWMNX AaHHOE (PU3NYECKOE SB/IEHVE,;
pacrnosHaBaTb MNPOSB/IEHWE  WM3YYEHHbIX  (DU3NYECKMX  SABNEHUA B
OKpY)KaloleM MUpe, B TOM uuCie (U3NYECKME SABMIEHUA B NPUPOJE:
NMPUMepPbl ABVKEHWUA C Pa3/IMYHbIMU CKOPOCTAMMU B XXMBOW WM HEXMBOWA
npupoge, AevCTBMe CWUbl TPEHWS B MNPUPOLE W TeXHWUKe, BUAHUE
aTMOC(EPHOro [aB/IEHNA HA >XMBOW OpraHn3Mm, njasaHue pbld, pblyarn B
Tesle YesnioBeka, Npy 3TOM NepeBoAMTL MPaKTUYECKYHO 3a4a4y B YYebHYIO,
BblAeNIATb CYLLECTBEHHbIe CBONCTBA (MPU3HAKM) (PU3NYECKNX SBNEHWMN;
OMMCbIBaTb N3YYeHHble CBOMNCTBA Te/ U PU3NYECKME ABEHMNS, UCMOSb3YA
(m3nyeckne BennuMHbl (Macca, 06bEM, MIOTHOCTb BELLECTBA, BPEMS,
MyTb, CKOPOCTb, CPeAHSAA CKOPOCTb, CWMa YNpyrocTu, cuia TAXeCTu, Bec
Tena, cwna TPeHus, pasneHve (TBEPLOro Tena, >KWMAKOCTW, rasa),
BbITa/IKMBAtOLLAs CuUMa, MexaHuyeckas paboTa, MOLHOCTb, M40 CW/bI,
MOMEHT  CW/Ibl, KO3(PMULMEHT MOME3HOr0 [EeiCTBMSA  MEXaHW3MOB,
KWHeTMYecKasd W MnoTeHUMaibHad 3HEeprus), npu OnucaHWyW MpaBu/ibHO
TpakToBaTb  (PU3NYECKMIA  CMbICT  MUCMOMb3YEMbIX  BE/IMYMH,  UX
0603Ha4YeHNs 1 eavHULbl (PU3NYECKMX BENUYUH, HaxoauTb (hOpPMYIbl,
CBA3bIBAOLLME AAHHYIO (PU3NYECKYHO BEMYMHY C APYTVMU BENMYUHAMMU,
CTPOUTb rpadvkn N3yUYeHHbIX 3aBUCUMOCTEN (IU3NYECKNX BETNYNH;



XapaKTepu3oBaTb CBOWCTBA Tes, (hM3MYeCKMe SABMIEHUA W MPOLECCHI,
MCMNONb3ya npasuia CNOXXeHUs cun (BAOMb OAHOW NPAMON), 3aKOH [yKa,
3aKOH [Mackans, 3aKoH Apxumefa, NpaBuio paBHoBecus pblvara (6/10Ka),
«30/710TOE MpaBUIO» MEXaHWKW, 3aKOH COXPaHEeHMs MeXaHWYeCKoi
3HeprMu, npuv 3STOM [aBaTb C/IOBECHYH) (POPMY/IMPOBKY 3aKoHa W
3amnmncbIBaTh ero MaTemMaTnyecKoe BbipaXKeHWE;

0OBACHATL (PU3NYECKUNE SBIEHMS, NPOLLECCHI U CBOWCTBA Te/, B TOM YUC/E
MW B KOHTEKCTe CUTyauui npaKTUKO-OPMEHTUPOBAHHOIO XapakTepa:
BbISIBNISATb MPUYMHHO--CNIEACTBEHHbIE CBS3W, CTPOUTb 0OBbSACHEHME U3 1-2
NOTNYECKUX LLIAroB C OrMopoi Ha 1-2 M3y4yeHHbIX CBOMCTBA (PU3NYECKUX
ABNEHUIA, IU3NYECKMX 3aKOHA N/IN 3aKOHOMEPHOCTH;

pewarb pacyéTHble 3afjauv B 1-2 [eWCTBUS, WCMOJb3ys 3aKOHbl U
(hopMynbl, CBA3bIBAKOLLME (PU3NYECKME BENIMUMHBLI. HAa OCHOBE aHa/In3a
YCNOBUA 3afja4m 3anncbiBaTb KpPaTKoe YC/oBue, NOACTaBNATb (IM3nNUECKme
BE/IMYMHbLI B (POPMY/Ibl U MPOBOAUTL PAaCYETbl, HaxXOAUTb CrpPaBOYHbIE
[aHHble, HeObXoAMMble ANA PeLleHns 3a4ad, OLeHMBaTb PeasIMCTUYHOCTb
MOIy4YEeHHOW (PU3MYECKOI BESIMYMHBI;

pacno3HaBaTb MNPO6MeMbl, KOTOPblE MOXHO pPewWwnTb Npu  NOMOLUM
(hM3MYeCKNX MEeTOLO0B, B ONUCaHUM UCCNe0BaHNS BblAeNSATb MPOBEPSEMOe
npeanonoXeHue  (runoTesy),  pasimMyatb W UHTEPrpPeTUpoBaTtb
MOMlyYeHHbIW pe3ynbTaT, HaxoAWTb OWWKMOKM B Xofe OnblTa, AenaTb
BbIBO/bI M0 €ro pe3y/bTaram;

NMPOBOAMUTL  OMbITbl MO  HAGMOAEHUIO  (M3NYECKUX  SBNEHUA UK
(OM3NYECKMX CBOWCTB Ten: (hopMynMpoBatb npoBepsemMble
NPeAnosioXKeHUs, cobmpaTtb YCTaHOBKY U3 NPeAJ/I0KeHHOro 060pya0BaHuS,
3anuncbIBaThb X0[ OrbiTa U POPMY/IMPOBATL BbIBOABI;

BbINOMHATL MPAMbIE U3MEPEHWUS PacCTOSHWSA, BPEMEHM, MacCbl Tena,
06bEMa, CWUMbl M Temrnepatypbl C WCMOMb30BaHMEM aHaNOroBbIX WU
LUMDPOBLIX NPMOOPOB, 3anMCbiBaTb MOKa3aHUA MPUOOPOB C YYETOM
3a/1aHHOM abCONKOTHOM NOTPELLHOCTU U3MEPEHNIA;

MPOBOANTb MUCCNeA0BaHME 3aBUCUMOCTIN O4HOW (PU3NYECKOW BENNYNHBI OT
APYroin ¢ WCrosib30BaHMEM MPAMbIX W3MEPEHUIn (3aBUCUMOCTU MYTU
PaBHOMEPHO ABWXYLLErocs Tefla OT BPEMEHW [BVMXKEHWUA Tena, Cuibl
TPEHUA CKOMbXEHWA OT Beca Tena, kavecTBa 06paboTKM NOBEPXHOCTEN TeN
N HE3aBUCKMMOCTM CUJIbl TPEHUSA OT MJIoWaam COMPUKOCHOBEHWS Tesl, CUSbI
YMPYroctTu OT YANNHEHUS MNPY>XKWHbI, BbITA/IKMBAIOLWEA CUMbl OT 00bEMA
MOrPY>XEHHON YacTy Tena U OT NJOTHOCTU XUAKOCTU, eé He3aBUCUMOCTH
OT MNJIOTHOCTK TeNa, OT NyOuHbI, Ha KOTOPYH MOrPY>KeHO Tesno, YC0BUi
nnaBaHWA Ten, YCNOBUIA pPaBHOBECUA pblyara 1M G0KOB), y4acTBOBaTb B



NnnaHMpoBaHWM  y4eBHOro uMCCnefoBaHUs, cobupatb YCTAHOBKY MU
BbIMO/IHATL W3MEPEHUs, creays MpefnoXeHHOMY MnaHy, (PMKCMPOBaTb
pe3ynbTaTtbl MOYYEHHON 3aBUCUMOCTU (DU3NYECKUX BENYMH B BUAE
NPeLoKeHHbIX Tabnuy, U rpauKoB, Aenatb BbIBOAbl MO pesynbTaram
NCCnefoBaHns;

MPOBOANTL KOCBEHHbIE W3MEPEHUS (DU3NYECKUX BEMUMH  (MIOTHOCTD
BeLecTBa >XMAKOCTM W TBEPAOro Tena, CWna TPEHUS CKOJMbXEHUS,
[aBNieHVe  BO3fyXa, BblTa/KMBaKOWEAsA CWMa, [JeMCTByOWas  Ha
MOrpy>XEHHOE B XXWMAKOCTb Teno, KO3MMUUMEHT MOME3HOro [LeincTBums
MPOCTbIX MEeXaHW3MOB), Cneays MpPeLsIOKEHHON WHCTPYKUUU:  Npu
BbIMO/IHEHUM WM3MEPEHUNIA COOMpaTb 3KCMEPUMEHTA/IbHYIO YCTaHOBKY WU
BbIYNCNATH 3HAYEHNE NCKOMOW BE/IMYVHDI;

cobntofartb npaBuia TEXHNKK 6e30MacHOCTY Npu paboTe ¢ 1a60PaTOPHbLIM
0bopyoBaHMEM;

yKa3blBaTb MPUHUMUMBLI LEACTBUAA NPMOOPOB N TEXHUYECKUX YCTPOWCTB:
BECbl, TEPMOMETpP, AMHAMOMETpP, CcoobLlaroLmecs cocydbl, GapomeTp,
pblyar, NoABVKHbIA 1 HENOABWXHbIW 6/10K, HAaKIOHHAs NIOCKOCTb;
XapaKTepn3oBaTb  MPUHUMUMNbI  AEACTBUA  U3YYEHHbIX MPUOOPOB U
TEXHUYECKMX YCTPOWMCTB C OMOPOM Ha WX onucaHms (B TOM YWUCIe:
MOALUMMHWKNA,  YCTPOMCTBO  BOAOMPOBOAA, TWAPaB/INYECKMiA  npecc,
MaHOMeTp, BbICOTOMep, MOPLLHEBOW HACcOC, apeoMeTp), UCMO/b3ys 3HAHUA
0 CBOWMCTBaxX (PM3NYECKMX SBMEHNIA N HEOOXOAMMbIE (PU3NYECKME 3aKOHbI
1 3aKOHOMEPHOCTW;

npuMBOANTL  NpUMepbl  (HaxoAuTb  WHQOpMaUMI 0  MpuMepax)
MPaKTUYeCKOro WCMosib30BaHNA (PU3NYECKMX 3HaHWWA B MOBCEAHEBHON
XN3HN 4na obecneyeHms 6e30nacHOCTV MNP obpaLLeHun ¢ npubopamn 1
TEXHUYECKMMM YCTPOMCTBaMM, COXPaHeHus 340pOBbA U COOMOAEHNUS
HOPM 3KO/I0rMYecKoro NoBeAeHNs B OKPY)KatoLLEN cpeje;

OCYLLECTB/IATL  OTOOP WCTOYHWKOB WHMopMauunm B VIHTepHeTe B
COOTBETCTBUW C 3alaHHbIM MOVCKOBbLIM 3arpoCcoOM, Ha OCHOBE MMEHOLLIMXCA
3HAHWA W NYTEM CPaBHEHUS Pa3/IMYHbIX WCTOYHUKOB  BbILENATb
MH(OPMaLMIO, KOTOpas ABMSETCA MPOTMBOPEUMBOMA WM MOXET OblITb
He0CTOBEPHOM;

MCMO/b30BaTh NP BbINOIHEHUM YYeOHbIX 33[aHuin Hay4HO--MONYNSAPHYHO
nnTepatypy  (PU3NYECKOro  COAEepXKaHWs, CnpaBO4YHble  MaTepuasbl,
pecypcbl ceTu VIHTepHeT, BnageTb NpuMémMaMmn KOHCMEKTUPOBaHMS TEKCTA,
npeobpa3oBaHNA MHOPMAaLMW U3 O4HO 3HAKOBOI CUCTEMbI B APYTYHO;
cOo3JaBaTb COOCTBEHHbIE KPaTKME MUCbMEHHbIE U YCTHble COOOLLEHUS Ha
OCHOBe 2—3 UCTOYHMKOB MH(hopMaLnn (PU3NYECKOTO COLEP>KaHWUs, B TOM



yncne ny6nnyHO fenatb KpaTKue COOOLLEHMSI O pe3y/ibTaTax MpPOEeKTOB
WM y4eBHbIX WUCCNef0BaHWA, MpW 3TOM TPaMOTHO WCMOJb30BaTb
M3YYeHHbIA MOHATUMAHBIA annapar Kypca (M3MKW, COMPOBOXAATb
BbICTYM/IEHWE Npe3eHTauuel;
MPU BbIMO/IHEHUN Y4YEeOHbIX MPOEKTOB M WCCNeA0BaHWUIA pacnpesensThb
0053aHHOCTU B Tpyrnne B COOTBETCTBMM C MOCTaB/EHHbIMW 3afayamu,
CMeauTb 3a BbIMOMIHEHWEM MNaHa [AelcTBUIA, afeKBaTHO OLeHMBATb
COOCTBEHHbI  BKNMag B  [eATeNbHOCTb  TPYNMbl,  BblCTpauBaTh
KOMMYHUKaTVBHOE B3aUMOLENCTBME, YYNTbIBAsA MHEHME OKPYXKatOLLIKX.

K KoHLy 06y4eHuns B 8 Knacce npegmeTHble pesy/nbTaTtbl Ha 6a30BOM YPOBHE

AO0/MKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYaIOLLMXCA YMEHUI:

1CMO/b30BaThb MOHATMA: Macca 1 pa3mepbl MOJIEKY/T, TEMN/IOBOE ABWKEHME
aTOMOB ¥ MOJIEKY/, arperaTtHble COCTOSAHWA BELLLECTBA, KPUCTAIINYECKNE U
amop(Hble Tefa, HACbIWEHHbIA W HEHaCbIWeHHbIA Map, BIAXHOCTb
BO34yXa, Temrepartypa, BHYTPEHHSS 3Heprus, TenjaoBOM [ABWUraTefb,
3/leMEeHTapPHbIN 3NEKTPUYECKUIA 3apsf, NEKTPUYECKOe NOJe, NPOBOLHUKM
N AN3NEKTPUKIN, MOCTOSHHbIN 3/1EKTPUYECKUIA TOK, MarHUTHOE MOJeE;
pasnnyaTb SABneHUs (TernsioBoe pacLUMpeHne 1 cxartue, Terionepeaava,
TEns0BOe paBHOBECKE, CMAaYMBaHUe, KanuansapHble ABEHUS, UCNapeHue,
KOHAeHcauus, niaBfeHne, KpucTannmsauma (oTBepAeBaHuE), KUMEeHMe,
Tennonepesaya (Tenn10NpPOBOAHOCTb, KOHBEKLMS, N3My4YeHne),
ANIeKTpU3aLUna Ten, B3aMOLENCTBUE 3apsA0B, AeACTBUA 3NEKTPUYECKOrOo
TOKa, KOPOTKOE 3amblKaHve, B3auMMOfENCTBMEe MarHUToB, [encCTBUE
MarHMUTHOrO Mo/t Ha NPOBOAHWK C TOKOM, 3/1eKTPOMarHUTHasA MHAYKLMA)
MO OMUCaHWIO WX XapaKTePHbIX CBOWCTB M Ha OCHOBE OMbITOB,
AEMOHCTPUPYIOLLMX faHHOE U3NYECKOe ABNEHNE;
pacrnosHaBaTb MPOSIB/IEHWE  M3YYEHHbIX  (DM3NYECKMX  SABMIEHUA B
OKpY)KalolleM Mupe, B TOM 4uCNe (U3NYECKME SABMIEHNA B NPUPOSE:
MOBEPXHOCTHOE HATsHKEHWe W KanuinsapHble SBNeHWA B MPUPOSE,
KpucTan/ibl B npupoge, wusnydeHne CosnHUa, 3amep3aHue BOAOEMOB,
MOpCKue 6pur3bl, 06pa3oBaHe Pocbl, TyMaHa, MHes, CHera, a/leKTpuyeckmne
ABNeHNA B aTMoc(epe, 3/EKTPUYECTBO XMBbIX OPraHM3MOB, MarHUTHOE
nosne 3emnun, Apeid MOMKOCOB, POSib MAarHUTHOrO MOMS A/19 XKU3HU Ha
3emMne, NONAPHOE CUSHUE, MPU 3TOM MEPEBOANTbL MPaKTUYECKYIO 3a4ady B
y4eOHYI0, BblAeNsATb CYLECTBeHHble CBOMCTBA (MPU3HAKM) (PU3NYECKUX
ABNEHUI;
ONUCbIBaTb U3Y4YeHHbIe CBOMCTBA TeN U (IU3NYECKNe ABNEHUS, UCMOMb3YA
(hn3nyeckne BeNNUYUHBI (TEMNepaTypa, BHYTPEHHAS 3HEpPrus, KOMYecTBo
TENnoTbl, YAenbHas TennOBMKOCTb BeLUeCTBa, YAenbHas TensoTa



NnaBneHns, yaenbHasa TenjoTa MapoobpasoBaHus, YyaAenbHas TensoTa
CropaHus TonAmea, KO3IMMULMEHT MOMNE3HOro [elcTBUA  Ten10BOWn
MalUWHbI, OTHOCUTENbHas BMIAKHOCTb BO34yXa, 3MIEKTPUYECKNIA 3apsag,
Cuna TOKa, 3MeKTPUYECKOe HanpskeHue, CONpPOTUB/EHWE NPOBOAHMKA,
y[enbHOe  COMpOTMB/IEHWE  BellecTBa, pabota M MOLLHOCTb
3NIEKTPMUYECKOro  TOKa), npu  OnucaHWM MpaBUbHO  TPaKTOBaTb
(bM3MYECKUIA CMbIC/T UCMOJb3YEMbIX BEIMUMH, 0003HAYEHUA N eLMHULbI
(PM3NYECKNX BEMIMYMH, HaxoAuTb (OpPMY/bl, CBA3bIBAKOLLME [AHHYIO
(PM3MYECKYIO0 BE/IMYMHY C APYTUMWU  BeIMYMHAMKU, CTPOUTL TpagimKkm
N3YYEHHbIX 3aBUCUMOCTEN (PU3NYECKMX BENINUNH;

XapakTepn3oBaTb CBOWCTBA Tesl, (hM3MYECKMe SABMIEHUA W MPOLECCHI,
NCMO/b3ysi OCHOBHbIE MOJIOXKEHNA MONEKYNAPHO--KMHETUYECKOW Teopum
CTPOEHUSA BeLLecTBa, MPUHLUMN Cyneprnosvumy nonen (Ha Ka4yecTBeHHOM
YPOBHe), 3aKOH COXpaHeHuns 3apsaga, 3akoH Oma Ana yyacTka Lenu, 3aKoH
bxoynsa—JleHua, 3akKOH COXPaHeHWsa 3Heprvn, npu 3TOM [aBaTb
C/IOBECHYIO (DOPMY/IMPOBKY 3aKOHa W 3anucbiBaTb €ro MareMaTu4eckoe
BbIpaXKEHME;

00OBACHATL (PM3MYECKMe NPOLeCCbl U CBOWCTBA T/, B TOM 4uUCNe W B
KOHTEKCTe CUTyauuid NpakTUKO-OpPUEHTUPOBAHHOIO XapaKTepa: BbIABIATb
MPUYMHHO-C/IEACTBEHHbIE CBA3W, CTPOUTL 00BACHEHME M3 1—-2 IOrMYecKnx
LUaroB € Oropov Ha 1-2 M3yyeHHbIX CBOWCTBA (PU3MYECKUX SBIIEHWNA,
(h13MYECKNX 3aKOHOB W/ 3aKOHOMEPHOCTEMN;

pelatb pacyéTHble 3agauM B 2-3 [AEWCTBUS, WCMO/Mb3yS 3aKOHbl W
(hopMynbl, CBA3bIBAIOLLME (PU3NYECKME BEIMUYMHBLI: HA OCHOBE aHa/In3a
yC/OB/A 3aflayM 3anucbiBaTb KpaTkKoe YC/0BMeE, BbIABNATL HELOCTaTOK
[AaHHbIX [N pelleHns  3adayn, BblOMpaTb 3aKOHbl U (HOPMYIibl,
HeobXoaumble [AnA e€ pelleHns, NPOBOAMTbL pPacyéTbl U CpPaBHMBATH
Mosly4eHHOe 3Ha4YeHne (PU3NYECKOW BEIMUMHBI C U3BECTHLIMU AaHHbLIMU;
pacno3Haeatb MPo6MeMbl, KOTOPble MOXHO pPewnTb MNpu  MOMOLUU
(PM3NYECKMX MEeTOLOB, WCMOMb3YA OMNUCaHWe WCCNefoBaHWUS, BblAeNATb
npoBepsAeMoe MNPeAnosioXeHne, OLeHMBaTL MNPaBUILHOCTL  MNOpAAKa
npoBeAeHNsa UCCNefoBaHNA, fienaTthb BbIBOAbI;

NMPOBOAMTL  OMbITbl MO  HAOMIOAEHUIO  (PU3NYECKUX  ABMEHUIA UK
(M3MYECKNX CBOWCTB Ten (KanunispHble ABMEHUS, 3aBUCUMOCTb [aB/IEHUNS
BO34yXa OT ero 06bema, TeMnepartypbl, CKOPOCTM NpoLuecca OCTbIBaHUSA Y
HarpeBaHWs NpU M3/ly4eHWM OT LBETa WU3nyyaroweid (nornowlaroLleit)
MOBEPXHOCTWN, CKOPOCTb MCMNapeHns BOAbl OT TeMnepaTypbl XUAKOCTU U
nnowaan e€ mnoBepxXHOCTW, 3NeKTpu3aumMs Ten W B3auMOLENCTBME
ANEKTPUYECKUX  3apsAL0B, B3aMMOENCTBME MOCTOSHHLIX  MarHUTOB,



BM3yain3aums  MarHUTHbIX MOJMeiA MOCTOSIHHbIX MarHWTOB, [eicTBuUS
MarHUTHOrO Mofig Ha MNPOBOAHUK C TOKOM, CBOMCTBA 3/1EKTPOMArHuTa,
CBOWCTBA 9/1EKTPOABMIaTeNnss MOCTOSSHHOIO TOKa):  (POpMynnMpoBaThb
npoBepsieMble NPEeAMNONoXeHNs, CObUpaTb YCTaHOBKY U3 MPeI10XeHHOIo
060pya0BaHMs, ONUCLIBaTb X0 ONbITa 1 (DOPMY/IMPOBaTL BbIBOAbI;
BbINO/MHATL ~ MNPSMblE  M3MEPEHWS  TemnepaTypbl,  OTHOCUTENIbHOM
BNAXHOCTM BO34yXa, CW/bl TOKA, HanpsXXeHWs C UCMO/b30BaHMEM
aHa/lIoroBbIX NPUMO0OPOB U AAaTYMKOB (PU3NYECKMX BENYUH, CPaBHMBATb
pe3ynbTaTbl U3MEPEHNIA C YH4ETOM 3alaHHOI abCO/IOTHOM NOrPELLUHOCTY;
NPOBOANTbL MUCCNeA0BaHME 3aBUCUMOCTIN OAHOM (DU3NYECKOW BENNYMHBI OT
APYron € WUCMOMb30BaHMEM  MPAMbIX  M3MEPeHuin  (3aBUCKMMOCTb
COMPOTUB/IEHNS MPOBOAHMKA OT €ro AJ/IMHbl, NAOWaau MonepeyHoro
CeYeHNs 1 yaenbHOro ConpoTMBEHNS BeLLECTBa NMPOBOAHMKA, CU/Ibl TOKA,
Maywero 4epes rMpPOBOAHMK, OT  HarpsXKeHMss Ha NPOBOAHUKE,
nccnefoBaHve NOCNeLOBaTENlbHOrO W MapasifeNlbHOro  COeAMHEHWI
MPOBOAHWKOB): MMaHMPOBaTb WCCMeoBaHMe, CcobupaTb YCTAHOBKY W
BbIMO/IHATL W3MEPEHUs, creays MpefnoXeHHOMY MnaHy, (YMKCMpPOBaTb
pesynbTaTbl MOJlYyYEHHOM 3aBUCMMOCTM B BuAe Tabnuy W rpadurKos,
AenaTb BbIBO/bI M0 pe3ynbTaTtaM 1UccnefoBaHus;

NMPOBOAMTb KOCBEHHbIE W3MEPEHNA (U3NYECKMX BennunH (yhenbHas
TENnJI0OEMKOCTb  BELLEeCTBa, COMPOTMB/IEHWE MPOBOAHMKA, paboTa U
MOLLIHOCTb 3/1eKTPMYECKOro TOKa): MNaHMpoBaTb W3MEPeHMsl, cobupaTb
3KCNepUMEHTa/IbHYHO YCTaHOBKY, Criefyst MPeanoXeHHON UHCTPYKUMK, 1
BbIYNCNATb 3HAYEHWE BENINUNHDI;

cobnodatb npaBuia TEXHNUKKM 6e30MacHOCTM Npu paboTe ¢ 1a60pPaTOPHbLIM
0bopyaoBaHMEM;

XapaKTepu3oBaTb MNPUHUMMBLI  AEACTBUS  U3YYEeHHbIX MPUGOPOB U
TEXHWYECKUX YCTPOMCTB C OMOpo Ha WX onucaHms (B TOM YWUCHe:
cucTeMa OTOMJIEHUA AOMOB, TMIPOMETP, MapoBas TypbuHa, amnepMeTp,
BO/IbTMETP, CYETUMK I/IEKTPUYECKON 3IHEPTUKN, 3NEKTPOOCBETUTE/bHbIE
NpuoopbI, HarpeBaTe/bHbIE 3/1EKTPONPUOOPLI (NPUMEPBbI), ANEKTPUYECKME
NpefoXpaHUTENN, 3NEKTPOMArHUT, 3N1eKTPOABMIaTe b MOCTOSAHHOIO TOKA),
MCMOMb3ys 3HAHUSI O CBOMCTBAaX (DU3NYECKUX SABMEHWUIA U HeobXoauMble
(hm3nyecKme 3aKOHOMEPHOCTY;

pacno3HaBaTb MPOCTble TEXHWYECKMe YCTPONCTBA W  M3MEPUTESIbHbIE
npuoopbl MO CXeMaM W CXemMaTUYHbIM  pUCYHKaM  (XKMAKOCTHbIIA
TEPMOMETP, TEPMOC, MCUXPOMETP, FMIPOMETpP, ABUraTeslb BHYTPEHHEro
CropaHus, 3MeKTPOCKOMN, PeocTaT), COCTaBNATb CXEMbl 3MEKTPUYECKMX



Llenein ¢ nocnefoBaTeNbHbIM U MapasiefibHbIM COeUHEHNEM 3/IEMEHTOB,
pasnnyas yCcnoBHble 0603HaYeHNS 3/1eMEHTOB 3/IeKTPUYECKUX LIENei;
NpuBOAUTL  NpuMepbl  (HaxoguTb  MHQOpMauMio 0  npumMepax)
NPaKTUYeCKOro MCMo/b30BaHNA (U3NYECKMX 3HAHWA B MOBCELHEBHOM
XXU3HM ANa obecrieveHns 6e30MacHOCTM Mpu obpalleHun ¢ npubopammn u
TEXHWYECKMU YCTPOMNCTBaMK, COXPaHeHUs 340POBbA U COOMHOAEHWS
HOPM 3KO/I0rMYECKOro NoBeAEHUS B OKPYXXAIOLLEN Cpefe;
OCYLLUECTBNATb  MOUCK  MH(OpMaumy  (M3NYECKOro CofdepXKaHus B
VIHTepHeTe, Ha OCHOBE WMEIOLINXCA 3HaHWA W MNyTEM CpaBHEHWSA
[OMNOMHUTENbHLIX ~ UCTOYHMKOB  BbIAENATb  MH(OpMauuio,  KoTtopast
ABNAETCA NPOTUBOPEUNBOM UM MOXKET ObITb HEAOCTOBEPHOM;
MCMO/b30BaTh NP BbINOIHEHUM YYeOHbIX 3aaHni Hay4HO--NONYNSAPHYHO
NATEpaTypy  (PM3MYECKOr0o  COLEpPXaHus, CrnpaBOYHble  MaTepuasbl,
pecypcbl ceTu VIHTepHET, BNageTb NpMEmMaMn KOHCMEKTUPOBaHUS TEKCTA,
npeobpa3oBaHUA NHHOPMaLN U3 OLHOM 3HAKOBOW CUCTEMbI B APYTYIO;
co3fjaBaTb COOCTBEHHble MWCbMEHHbIE M KpaTKMe YCTHble COO0OLLEeHNS,
0606Wad MHGpopMaUMIO U3  HECKOSIbKUX WCTOYHUKOB  (hU3MYECKOro
COAepXXaHus, B TOM uucne nybAMYHO MPeACcTaBnATb  pe3y/bTaTbl
MPOEKTHON WM UCCNef0BaTeNbCKON AeATeNIbHOCTH, MPU 3TOM rPamMoTHO
MCMOMb30BaTb  M3YYeHHbIA MOHATWIHBLIA  annapat  Kypca (Qu3nku,
COMPOBOXAATb BbICTYM/IEHWE NPe3eHTaunel;
MPU  BbIMNOSIHEHUM Y4YeOHBbIX MPOEKTOB W WCC/eA0BaHWUn  PU3NYECKUX
MpoLeccoB pacnpefenstb 0643aHHOCTM B Tpyrnne B COOTBETCTBUM C
MocTaB/IeHHbIMW 3ajavamu, CNefuTb 3a BbINOHEHNEM MNJiaHa AeACTBUN U
KOPPEKTMPOBaTb €ro, afekBaTHO OLeHMBaTb COOCTBEHHbIN BKaj B
[eATeNbHOCTb FPYNMbl, BbICTPaMBaTb KOMMYHMKaTMBHOE B3aIMOLENCTBME,
NPOSABNAA FOTOBHOCTb pa3peLlaTb KOH(/INKTbI.

K KOHUY 06y4eHuns B 9 Kiacce npefMeTHble pe3ynbTaTbl HA 6a30BOM YPOBHE

AO0/MKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYaIOLLMXCA YMEHWUI:

MCMOMb30BaTb MOHATWA: CUCTeMa OTCYETA, MaTepuasibHasd TOuKa,
TPaeKTopMsi, OTHOCUTE/IbHOCTb MEXaHWYEeCKOro [ABMXXeHWs, Aedopmaims
(ynpyras, nnactuyeckas), TpeHue, LEHTPOCTPEMUTESIbHOE YCKOpeHue,
HEBECOMOCTb U Meperpysku, LEeHTP TSXecTn, abCcontoTHO TBEPAOE Teno,
LLEeHTP TSXKeCTW TBEPAOro Tena, paBHOBECWE, MeXaHNYeCKMe KonebaHus v
BO/HbI, 3BYK, WH(PasByK W YynbTPasByK, 3/1eKTPOMarHUTHbIE BOJIHbI,
LLKa/1a 3NeKTPOMArHUTHbIX BOJH, CBET, 6/IM30pYKOCTb U Aa/lbHO30PKOCTb,
CMEKTPbI UCMYCKaHWUSA 1 NOTOWeHns, anbda-, 6eTa- U ramma-usnyyeHus,
M30TONbI, A4epHas SHEPreTuKa;



pasnnyaTb ABNEHUA (PaBHOMEPHOE M HepaBHOMEPHOE MPAMOJSIMHENHOe
[BWKEHWE, PaBHOYCKOPEHHOe MpPAMOIMHENHOE [BV)KEHWe, CBOOGOAHOE
nafeHve Tes, paBHOMEPHOE ABVDKEHME MO OKPYXXHOCTW, B3aMMOLENCTBIE
Te/l, peakTMBHOe [BWXEHWe, KonebaTesibHOE ABMXKeHWe (3aTyxarolime u
BbIHYXX/EHHble KO0/iebaHns), pe30HaHC, BO/IHOBOE [BUXKEHWE, OTPaXXeHue
3BYyKa, MPSMOSIMHEAHOE pacrnpoCcTpaHeHue, OTpaXKeHWe W MpenomM/ieHve
CBeTa, MOJIHOe BHYTPEHHee OTPaXKeHWe CBETA, pasfioXkeHve 6enoro ceeta B
CMEKTP W C/IOXKEHWe CMNeKTpa/ibHbIX LBETOB, [AMCMEpPCUs  CBETa,
eCTeCTBEHHas PajMoaKTVBHOCTb, BO3HWKHOBEHWE JIMHENYATOro Cnekrpa
N3/Ty4eHWs) MO ONUCAHUIO NX XapaKTePHbIX CBOWCTB U Ha OCHOBE OMbITOB,
AEMOHCTPUPYIOLLMX faHHOE U3NYECKOe ABNEHNE;

pacrno3HaBaTb MPOSB/IEHME  U3YYEHHbIX  (DU3NYECKUX  SBMEHUA B
OKpyXatowiem mupe (B TOM 4ucrie (M3NYeCKne SBNEeHUS B MNPUPOLE:
NPUIUBbLI U OT/INBbI, ABWKEHME NnaHeT COMHEYHOW CUCTEMbI, PeaKTUBHOE
OBWKEHME >KMBbIX OpPraHWM3MOB, BOCMPUATME 3BYKOB >KMBOTHbLIMW,
3eM/IETPACEHME, CEeMCMUYEeCKMe BOJHbI, LyHamMu, 23XO0, LBeTa Ter,
OMTUYECKME SABMIEHUS B Mpupoge, 6Monornyeckoe AencTsue BUAMMOTO,
YyNbTPauoNeToBOro W PEHTreHOBCKOTO  W3/IyYEeHUn, EeCTEeCTBEHHbIN
PaAVOaKTMBHbLIA (DOH, KOCMUYECKMe fy4yu, PafMOaKTUBHOE WU3NydeHune
MPUPOAHbLIX MWHepasnioB, [MAeWCTBUE PafMOaKTUBHbLIX W3/IyYEHUIn Ha
OpraHu3M 4enioBeka), MpU 3TOM NEPeBOAWTL MPAKTUYECKYH 3ajadvy B
Yy4eOHYI0, BbIAeNsATb CYLLECTBEHHble CBONCTBa (MPU3HAKM) (PU3NYECKUX
ABNEHUI;

ONUCbIBaTb U3YYeHHbIe CBOMCTBA TeN U (IU3NYECKNe ABNEHUS, UCMOMb3YA
(bm3nyeckne BeNUYMHLI (CPeAHAs U MrHOBEHHAs CKOPOCTb Tena npu
HepaBHOMEPHOM [BWKEHWUW, YCKOPeHWe, NepemMelleHne, nyTb, Yr/ioBas
CKOPOCTb, CWna TPEHMUs, Cuia YNpyroctu, cuna TSKECTU, YCKOpeHue
CBOOOAHOIO nafeHWs, BeC Tena, WMNY/AbC Tena, WMMYAbC CWAbl,
MexaHuW4yeckas pabota M MOLLHOCTb, MOTeHUManbHas 3Heprus Tena,
MOAHATOr0 Haj MOBEPXHOCTHIO 3eM/I, MOTEHUMaIbHas 3HepPrus CXatoun
MPY>XUHbI, KWHETUYECKas 3HEPrus, nojsHasg MexaHuyecKas 3Heprus,
nepuog 1 YacToTa KosiebaHuiA, 4/IMHa BOSIHbI, FPOMKOCTb 3BYKa M BbICOTa
TOHa, CKOPOCTb CBeTa, NoKasaTe/lb NPenoMIEHNs cpeapl), NPy OnmMcaHnu
MpPaBu/IbHO TPaKToBaTb (U3NYECKUIA CMbIC/T WCMOMb3YEMbIX BE/IUYMH,
0603HaYeHNs N eavHULbl (U3NYECKMX BENUYUH, HaxoauTb (hOpMYIbl,
CBA3bIBAOLLME [aHHYHO (DM3NYECKYHO BE/IMYMHY C APYrMMU BESIMYMHAMU,
CTPOUTb rpadrkm N3yUYeHHbIX 3aBUCMMOCTEN (IN3NYECKNX BESTNYUH;
XapaKTepn3oBaTb CBOWCTBA Te/, (DM3MYECKME SBMIEHUA W MPOLECCH,
NCMOMb3ys 3aKOH COXPaHEHWS 3Hepruu, 3aKOH BCEMUPHOIO TATOTEHWS,



MPUHLUMN  CYneprnosvuum Cua, NPUHUMN  OTHOCUTENbHOCTU [anunes,
3aKOHbl HbIOTOHa, 3aKOH COXPaHEHUS UMMY/bCA, 3aKOHbl OTPAXKEHMUS U
MpesioM/IeHNA CBETa, 3aKOHbI COXPaHeHNs 3apsa0BOro M MacCoBOro Yncen
npu SAEPHBbIX peakumsx, Npu 3TOM AaBaTb CMOBECHYHO (hOPMY/IMPOBKY
3aKOHa U 3anmncblBaTh ero MaTeMaTnyeCcKoe BbIPaXKEHNE;

0OBACHATL (PU3MYECKMEe NPOLECCbl U CBOWCTBA Tes, B TOM YMC/lE U B
KOHTEKCTe CMTyauuii NpakTMKO-OPUEHTMPOBAHHOIO XapakTepa: BbISBNATb
MPUYNHHO--CNIEACTBEHHbIE  CBA3W, CTPOUTL  O0ObBACHEHWE K3  2-3
NOTMYECKMX LLIAroB C OMOPOM Ha 2—3 M3Y4YeHHbIX CBOWCTBA (DU3NYECKNX
SIBNEHUI, PU3NYECKMX 3aKOHOB WU/ 3aKOHOMEPHOCTEN;

pewwatb pacyéTHble 3agadn (onuparolimecs Ha cuctemy u3  2-3
YPaBHEHWIA), NCMO/b3YA 3aKOHbI 1 (DOPMY/Ibl, CBA3bIBAIOLLME (IM3NYECKME
BE/IMYMHBbI: HA OCHOBE aHa/iM3a YCN0BMS 3afayn 3anmcbiBaTb KpaTKoe
YCNOBMe, BbIABNATbL HeAoCTatoLWme NN M3bbITOUHbIE [aHHbIe, BblOMpaTh
3aKOHbl U (POPMY/Ibl, HEO6XOAMMbIE A1 PEeLUeHMs], MPOBOAUTL PaCcUETbI 1
OLEeHMBATb  PEa/IMCTUYHOCTL  MOSIYYEHHOrO  3HayeHMs  (PM3MYECKOoN
BE/IMYVHBI;

pacrnosHaBaTb MPO6/iEMbl, KOTOPble MOXHO pewwnTb MNpu  MOMOLLM
(hM3NMYECKUX METOAOB, MCMOMb3Ys OMUCaHWe WCCMefoBaHWsA, BblLeNsATb
npoBepsieMoe  MPeAnosoXeHWe, OLeHMBaTb MPaBWIbHOCTL  NopsAKa
NMPOBeLEeHNA  WCCNeAoBaHUs,  [enatb  BbIBOAbl,  WMHTEPNpPeTMpOBaThb
pe3ynbTaTbl HA6OAEHWIA U ONbITOB;

NMPOBOAMTL OMbITbl MO  HAOMIOAEHUIO  (PU3NYECKUX  ABMEHUIA UK
(hM3MYeCKnX CBOMCTB Ten (M3y4eHWe BTOPOro 3akoHa HblOTOHA, 3aKOHa
COXpaHeHWs 3Hepruu, 3aBUCUMOCTb Nepuofa KosiebaHuin MpYyXXNUHHOIOo
MasTHMKA OT Maccbl rpy3a M >KECTKOCTM MPYXXWHbI U HE3aBUCUMOCTb OT
amnAnTyLbl MasiblX KO/1le6aHnii, NPAMOIMHEHOE PacnpoCTpaHeHve CBeTa,
pasnoXxxeHne 6enoro ceeta B CMEKTP, U3YYeHWe CBOWCTB M300paXKeHUs B
MJIOCKOM 3epKasie M CBOWCTB M300paXeHMs MpegMeTa B cobumparoLeit
NNH3e, HaO/MIOAEeHNE CMJIOWHbIX U IMHeNYaTbIX CMEKTPOB M3NYyYeHUs):
CaMOCTOATE/IbHO cobupaTb  YCTaHOBKY W3  M30bITOYHOro Habopa
obopyfoBaHWsA, ONUCbIBaTb  XO4 OMblTa W €ero  pesynbTarhl,
(hopmynIMpoBaThb BbIBOAbI;

MPOBOANTL MPU HEOH6XOAMMOCTM CEPUI0 MPSAMbIX U3MEPEHUIA, onpeaenss
cpeAHee 3HayeHVe W3MepseMo BennuMHbl  ((POKYCHOE pacCTosHME
cobupatollerd NMH3bI), 06OCHOBbLIBaTL BbIGOP cnocoba W3MepeHus
(n3mepuTensHOro npnbopa);

NPOBOAMTL  MCCMef0BaHMEe 3aBUCMMOCTE  (DM3NYECKMX BENIMUYUH C
NCMO/Ib30BaHNEM MPAMbIX M3MEPeHWA (3aBUCUMOCTb MYTWM OT BPEMEHU



MpU PaBHOYCKOPEHHOM [BMXXEeHMM 6e3 Haya/ibHOW CKOPOCTW, nepuopa
KONnebaHnin MaTeMaTU4yecKoro MasiTHMKa OT A/MHbI HWUTWU, 3aBUCUMOCTW
yrna OTpaXeHusi CBeTa OT Yyrna najeHus 1 yrna npenomieHns ot yrna
nageHns): MnaHMpoBaTb WUCCNefoBaHMe, CamMOCTOATENbHO Ccobumpathb
YCTaHOBKY, (DMKCMpPOBaTb pe3ynbTaTbl  MOJlYyYEeHHOW  3aBMCUMOCTU
(bM3MYECKNX BENNYMH B BUAe Tabnuy, M rpavkos, AenaTtb BbIBOAbI MO
pesynbTatam UccrefoBaHus;

NMPOBOAMTbL KOCBEHHbIE W3MEPEHNS (PU3NYECKUX BeNYUH  (CpesHss
CKOPOCTb W YCKOpeHVe Tena npu PaBHOYCKOPEHHOM  [BUXKEHUN,
YCKOpPEHMEe CBOOOAHOrO nafeHus, XECTKOCTb MNPYXXWHbI, KO3IPPUUNEHT
TPEHMS CKOJMIbXXEHMS, MexaHW4yeckas paboTa M MOLHOCTb, 4acTtoTa U
nepuog KonebaHW MatemaTMyeckKoro U MNPY>KMHHOIO  MasTHUKOB,
onTU4Yeckasd cuna cobuparowein  NNH3bI,  PaaNOoaKTMBHBLIA  ()OH):
NNaHMpoBaTb M3MEPEHNs, CobupaTb IKCMEPUMEHTaIbHYIO YCTAHOBKY W
BbINO/HATL U3MEPEHUS, Criefys NPeasioKeHHOM UHCTPYKLUUN, BbIYUCIATD
3HaYeHVe BeNIMUYNHBI 1 aHaIN3NPOBATb MOJTYYEHHbIE Pe3y/ibTaTbl C YHETOM
3aJaHHOI MOrPeLLHOCTN N3MEPEHNIA;

cobnofartb npaBuia TEXHNKK 6e30MacHOCTM Npu paboTe ¢ 1a60PaTOPHbLIM
0bopyoBaHMEM;

pasnnyaTb OCHOBHbIE MPU3HAKM WU3YYEHHbIX (U3NYECKUX MOJENeN:
maTepvasibHas TouKa, abCOMOTHO TBEPAOE TeNo, TOYEYHbIA WCTOUYHWK
CBeTa, /lyd, TOHKad /MH3a, MNaHeTapHas MOfe/lb aToma, HYK/IOHHas
MoZe/lb aTOMHOT0 A4pa;

XapaKTepn3oBaTb  MPUHUMUMNbI  AEACTBUA  U3YYEHHbIX MPUOOPOB U
TEXHWYECKUX YCTPOMCTB C OMOPOM Ha WX onucaHus (B TOM 4ucre:
CNUAOMETP, [LAaTYMKM TMOJSIOKEHWNSA, PACCTOSHUA W YCKOPEHWs, pakeTa,
9X0MI0T, OYKW, Mepuckon, oToannapar, ONTUYeCKNe CBETOBOAbI,
CMEKTPOCKOM, [O03NMETP, kamepa BunbCcoHa), MCNonb3ys 3HaHUA O
CBOMCTBaX (PUM3NYECKMX ABMIEHWA W HeobXxoAuMble  (PU3NYECKME
3aKOHOMEPHOCTY;

MCMO/Ib30BaTb CXEMbl N CXeMaTUYHble PUCYHKN N3YUYEHHbIX TEXHUYECKMX
YCTPOWCTB, N3MePUTESIbHbIX MPUOOPOB M TEXHOMOTMYECKUX MPOLLECCOB
NPy pelleHMn y4ebHO--MPaKTUYECKUX 3afa4y, OMTUYECKMEe CXeMbl A8
NMOCTPOEHUS N306PaXKEHNI B NIOCKOM 3epKasie U COOMpatoLLIEN NINH3E;
NpuBOAUTL  NpuMepbl  (HaxoguTb  MHQoOpMauMio 0  npumMepax)
NPaKTUYeCKOro MCMo/b30BaHNA (U3NYECKMX 3HAHWA B MOBCELHEBHOM
XXU3HM ANa obecrieveHns 6e30MacHOCTM Mpu obpalleHnn ¢ npubopammn u
TEXHUYECKMMM YCTPOMCTBaMM, COXPaHeHUs 340pOBbA U COOMOAEHUS
HOPM 3KOJIOTMYECKOr0 MOBEAEHUS B OKPYXKatOLLEN Cpeae;



OCYLLECTB/IATb  MOMCK  MH(opMauuy  (DM3NYECKOro  COAEPXXaHus B
NHTEepHeTe, camMoCTOsATENIbHO (HOPMY/MPYS MOUCKOBbINA 3anpoc, HAXOAUTb
MyTU onpefeneHns A0CTOBEPHOCTM NOYYEeHHON UHOPMALIMN Ha OCHOBE
VIMEIOLLIXCS 3HAHWUIA U JONOTHUTENbHBIX UCTOYHMKOB;

CMNONb30BaTb NPU BbINOMHEHNMN YYEBHbIX 3a4aHNIn HAYYHO--NOMYNSPHYHO
nmuTepaTypy  (DM3MYECKOro COAEPXKaHWsi, CrpaBOYHble  MaTepuasibl,
pecypcbl CeTu VIHTepHET, BNaaeTb NPMEMaMM KOHCMEKTUPOBAHUSA TEKCTA,
Npeo6pa3oBaHMs UH(OPMALIMKN U3 OAHOI 3HAKOBOW CUCTEMbI B PYTYIO;
co3/aBaTb COOGCTBEHHbIE MUCbMEHHbIE U YCTHbIE COOOLLEHUS HA OCHOBE
MHOPMaLMM U3 HECKONMbKMX WUCTOYHMKOB (DM3MYECKOTO COAEpyKaHus,
Ny6/11MYHO NPeACTaBNATb Pe3ynbTaTbl MPOEKTHOW MU UCCNEA0BATEbCKON
OeSTeNbHOCTX, MpM  3TOM  TPaMOTHO  WCMO/Mb30BaTb  U3YYEHHbIN
MOHATUIAHBIVA annapaT M3y4yaemoro pasgena (U3MKM U COMPOBOXAATb
BbICTYM/NIEHWe Mpe3eHTaUMeld € YY4ETOM O0COGEHHOCTE ayauTOpuK
CBEPCTHMKOB.



TEMATWNYECKOE NMNJ1AHNPOBAHUE

7 KNNACC
KonnyecTtso yacoB ONEKTPOHHbIE
No HanmeHoBaHMe pa3aenos 1 TeM K n (undppoBble)
n/n nporpamMmsil Bcero 06H TPOTIEHbIE P 6aKT|/|quKv|e obpasoBaTe/ibHble
paboThbl paboThbl pecypebl
Pa3gen 1. ®u3nKa n eé ponb B MO3HAHUKM OKPYXKaloLero Mmmpa
Bubnnoteka LLOK
11 PYska - Hayka 0 npupope 2 https://m.edso0.ru/7f416194
Bubnnoteka LLOK
12 PUSUHECKME BENMHMHD 2 1 https://m.edso0.ru/7f416194
o Bubnnoteka LLOK
1.3 EcTecTBeHHOHayUHbIV MeTO/, NO3HaHWSA 2 1 https://m.edsoo.ru/ 7416194
Toro no pasgeny 6
Pa3gen 2. lNepBoHaYa/ibHble CBeleHMA 0 CTPOEeHMN BeLLiecTBa
Bubnnoteka LLOK
2.1 TPOeHwue B TB 1
CTpoenue BelecTsa https://m.edso0.ru/7f416194
29 [BVKeHVe 1 B3auMOencTBme YacTuly ) 1 Bubnnoteka LLOK
' BeLLecTBa https://m.eds00.ru/7f416194
Bubnnoteka LLOK
2.3 ArperaTHble COCTOAHWNSA BeLLlecTBa 2 https://m.edsoo.ru/7f416194
Toro no pasgeny 5
Pasgen 3. [IBUXeHWE 1 B3aMMOIENCTBUE TeN
Bubnnoteka LLOK
31 Mexanm1eckoe ABIkeHie 3 https://m.edsoo.ru/7f416194
3.2 WHepuwma, macca, NI10THOCTb 4 1 Bubnnoteka LLOK




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

Bubnnoteka LLOK

33 Cuna. Bupb! cur 14 2 https://m.eds00.ru/7f416194
Toro no pasgeny 21
Pasgen 4. [laBneHne TBEPAbIX TeN, XXMAKOCTEN N ra3os
41 [JasneHwe. MNepefaya faBneHnsa TBEPAbIMU 3 Bubnmoteka LLOK
' TenaMu, XXMAKoCTAMN 1 rasamm https://m.edsoo.ru/7f416194
Bubnmnoteka LLOK
4.2 flanere XnakocTy ° https://m.edso0.ru/7f416194
Bubnmnoteka LLOK
4.3 ATMOCThepHOe AaBneHme 0 https://m.edso0.ru/7f416194
44 [encTBMe XXMAKOCTU 1 ra3a Ha Norpy>XeHHoe 7 3 Bubnmoteka LLOK
' B HUX TENO https://m.eds00.ru/7f416194
WToro no pasgeny 21
Pa3nen 5. PaboTa U MOLLHOCTb. QHeprus
Bubnnoteka LLOK
>1 Pabora n mouHocTe 3 1 https://m.eds00.ru/7f416194
Bubnnoteka LLOK
52 MpocTbie MexaH3mbl ° 1 https://m.edso0.ru/7f416194
Bubnmnoteka LLOK
>3 Mexariueckas sHeprys 4 1 https://m.edso0.ru/7f416194
Toro no pasgeny 12
Pe3epBHOE Bpems 3
OBLUEE KOJIMYECTBO YACOB MO NPOrrAMME 68 12




8 KJ/IACC

HanmeHoBaHWe pa3fenioB U TEM

KonnyecTtso yacoB

ONEKTPOHHbIE
(undppoBble)

Ne n/n KoHTponbHble [NpakTuyeckune
nporpamMmsil Bcero 6 5 obpasoBaTe/ibHble
paboThbl paboThbl pecypebl
Pa3gen 1. TennoBble AB/EHUA
. Bubnnoteka LLOK
11 CTpogHue 1 cBoCTBa BeljecTa ! https://m.edsoo.ru/7f4181ce
Bubnmnoteka LLOK
12 Tennosble npoLiecch! 21 1 ° https://m.edsoo.ru/7f4181ce
Toro no pasgeny 28
Pasfen 2. DneKTpnyeckue N MarHUTHblE ABJ/IEHUA
51 AneKTpUYeCcKme 3apaabl. 3apsXKeHHble Tena 7 1 Bubnmoteka LLOK
' N UX B3aUMOfencTame https://m.edsoo.ru/7f4181ce
o o Bubnmoteka LLOK
2.2 [OCTOAHHBLIV 3NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
Bubnnoteka LLOK
23 MarHuTHble AB/1eHN 0 1 15 https://m.edsoo.ru/7f4181ce
Bubnmnoteka LLOK
24 S/IeKTPOMArHUTHaA MHAYKIA 4 https://m.edsoo.ru/7f4181ce
Toro no pasgeny 37
Pe3epBHOE Bpems 3
OBLEE KOJIMYECTBO YACOB IO NMPOIrPAMME 68 3 145




9 KJ1IACC

KosinyecTBo 4acos ONEeKTPOHHbIe
HanmeHoBaHWe pa3genos 1 Tem (undppoBble)
Ne n/n KOHTpONbHbIE  [1paKTUyeckune
nporpamMmsil Bcero 6 5 obpasoBaTe/ibHble
paboThbl paboThbl pecypebl
Pa3gen 1. MexaHn4ecKue aBneHUSA
MexaHu4ecKoe ABVXeHWe 1 Crocobbl ero Bubnmoteka LLOK
1.1 10 1
onucaHns https://m.edsoo.ru/7f41a4a6
o Bubnmnoteka LLOK
1.2 B3anmogencrsume T 2 1
SANMOAeNCTBIE TE 0 3 https://m.edsoo.ru/7f41a4a6
Bubnnoteka LLOK
1. KOHbI COXpaHeHns 1
3 3aKoHbI coxparie 0 3 https://m.edsoo.ru/7f41a4a6
Toro no pasgeny 40
Pasgen 2. MexaHnyeckue KonebaHns 1 BOJTHbI
Bubnmnoteka LLOK
21 Mexarmsieckue konebanis ! 3 https://m.edsoo.ru/7f41a4a6
Bubnnoteka LLOK
2.2 MexaHu4ecKne BOJHbI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Pasgen 3. 9neKTpoMarHMUTHOE MoJe N 3/IEKTPOMarHUTHbIe BOJIHbI
31 JNeKTPOMarHUTHOE none u 5 5 Bubnmoteka LLOK
' 3NEKTPOMarH1THbIE BOJSIHbI https://m.edsoo.ru/7f41a4a6
Toro no pasgeny 6
Pa3gnen 4. CBeToBble ABNEHNSA
4.1 3aKOoHbI pacnpocTpaHeHus cBeTa 6 2 Bubnmoteka LLOK




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

Bubnnoteka LLOK
4.2 JINH3bI 1 ONTHUYeCKMe NpUGOPBI 6 3 https://m.edsoo.ru/7f41a4a6
Bubnnoteka LIOK
4.3 Pa3/ioxeHne 6e/10ro cBeTa B CNeKTp 3 2 https://m.edsoo.ru/7f41a4a6
Toro no pasgeny 15
Pa3gen 5. KBaHTOBbIe AB/1IeHNSA
Bubnnoteka LLOK
5.1 VicnyckaHune v nornowieHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41ada6
Bubnnoteka LLOK
52 CTpoerue aTomHoro AApa 6 1 https://m.edso0.ru/7f41a4a6
Bubnnoteka LLOK
>3 FEPHbIE peakLy ! 1 https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 17
Pasgen 6. MoBTOpUTENBHO-0606LLAKOLLMIA MOAYNb
6.1 MoBTOpEHME 1 0606LLEHNE COAEPXKAHUS 9 5 Bubnnoteka LLOK
' Kypca pu3nku 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
Toro no pasgeny 9
OBLUEE KOJIMYECTBO YACOB MO NPOrrAMME 102 27
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