AHHOTauMs K paboyei nporpamme No usmke 7-9 Knaccbl

HopmaTunBHO-
MeTofMYecKme
marepuassl

depnepanbHbIi 3aKoH Poccuiickoin deaepaymm ot 29. 12, 2012 r.,
No273-d3 «O6 06pasoBaHun B Poccuiicko deaepatmmns»

Mprka3 MuHMcTepcTBa NPOCBeLLeHMs Poccuriickoin depepauum ot
31.05.2021 Ne 286 «O6 yTBepxAeHUN  hefepaibHOro
rocyjapCTBeHHOro 006pa3oBaTe/IbHOro CTaHjapTa HayalbHOro
o6LLero obpasoBaHUN»

Mprka3 MuHUcTepCcTBa NpocBeLLeHns Poccuinickoin ®efepaumm No
569 ot 18.07.2022 “O BHECEHUN W3MeHEeHWI B (hefdepasibHbIN
rocyfapCTBeHHbIi  06pa3oBaTe/lbHbIA  CTaH4ApT  OCHOBHOIO
obLuero obpasoBaHuns”

Mprka3 MuHMcTepcTBa NPOCBeLLeHMs Poccuniickoin depepauum ot
18.05.2023 Ne  372“O6  yTtBepkaeHun  heaepanbHOiA
06pasoBaTefibHOM NPOrpaMMbl HauyabHOro 06LLEro 06pa3oBaHNA”

Peannsyemblii YMK

A.B. MepblwknHa. ®Pusmka (7-9) knacc

Lienn v 3agaun
N3yyeHns
npegmerta

Llenin n3yyeHnsa onsnku:
npuobpeTeHNe WHTEpeca W CTPeMeHUs O6yyaroLmxes K
Hay4yHOMY N3YYEHWIO npupoabl, pasBuTUe nx
WHTENNEKTYaNbHbIX 1 TBOPYECKMX CIOCOOHOCTEN;
pasBUTME NPEeACTaBNEHUA O Hay4yHOM MeTOAe MO3HaHUS W
(hopmupoBaHme nccnefoBarTesibCKoro OTHOLLEHNA K
OKPY>KaroLLMM SB/IEHUSAM,
(hbopMUpOBaHME HAyYHOrO0 MMWPOBO33PEHUA KaK pe3y/ibTara
M3y4eHUS OCHOB CTPOEHUS MaTepum u  (PyHAAMEHTabHbIX
3aKOHOB (DU3VKW;
(hopmrpoBaHMe NPeACcTaBNeHNA O Ponn (PU3NKK AN PasBUTMS
APYTNX eCTECTBEHHbIX HaYK, TEXHUKMN N TEXHO/OTWIA;
pasBMTMe NPeACTaBNEHWIA O BO3MOXHbIX Ccdiepax OyayLiei
NPOMECCUOHAILHOW  AeATENbHOCTW, CBSA3aHHOW C  (hM3MKOW,
NOAroTOBKA K Aa/IbHeLLIEMY 00YYEHWNIO B 3TOM HamnpaB/ieHUMN.
[OCTMXKeHMe 3TUX Ueneil nporpaMMmbl MO (DM3MKE Ha YPOBHE

OCHOBHOrO  00LLero  06pa3oBaHUs  06ECMeYMBAETCS  PeLLIeHMEM
cnefyoWwyx 3a4au:

Npuo6peTeHNEe 3HaHUA O LUCKPETHOM CTPOEHWM BELLECTBa, O
MeXaHUYeCKNX, TEnoBbIX, 3NEKTPUYECKUX, MArHUTHbIX W
KBaHTOBbIX B/IEHUAX;

nprobpeTeHe YMEHWA ONUCbIBaTb M OOBACHATL (DU3MYECKUe
AB/IEHNS C UCNO/b30BaHNEM MONYYEHHbIX 3HAHWIA;

OCBOEHMe METOJ0B peLLeHUs MPOCTENLLUMX PacUHETHbIX 3adad C
MCMNOMb30BaHNEM  (DIU3NYECKUX  MOfLeNel, TBOPYECKUX W
MPaKTUKO-OPUEHTUPOBaHHBIX 3ajau;

pasBUTMe YMeHW HabngaTb NPUPOAHbIE  SBMEHUS U
BbIMOJHATb OnbITbl, nabopaTopHble paboThl n
9KCMEePUMEHTa/IbHbIE  UCCNEA0BaHWA  C  MCMO/b30BaHMEM
N3MepUTESIbHbLIX NMPUGOPOB;




OCBOEHMe MpuéMOB paboTbl C WHGopMauuelr (U3NYECKoro
cofepXaHus, BK/IKOYas  MH(OpPMaLMO O  COBPEMEHHbIX
[OCTUXKEHMAX (DU3UKKW, aHaIM3 N KPUTUYECKOe OLeHMBaHMe
NH(OopMaLUN;

3HAKOMCTBO CO c(epamy NpothecCnoHabHOW AeATeNbHOCTH,
CBSI3aHHbIMW C (PM3UKOI, N COBPEMEHHbLIMW TEXHOMOTUAMM,
OCHOBaHHbIMW Ha AOCTVMXKEHUAX PU3NYECKOIA HaYKMN.

Cpok 3roja

peanu3auum

paboyeli

nporpaMmbl

MecTo y4yebHoro Y4ebHbIin MnaH Ha nu3ydeHne U3MKM B 7-9 Knaccax OCHOBHOM LUKO/bI
npeameTa B OTBOAMT 2 y4eBHbIX Yaca B HeJle/llo B TeUEHMe KaX/A0ro roga o6yueHus,

y4ebHOM MnaHe

Bcero 204 yaca (68 4acos B rog)

Pe3ynbTaTb
OCBOEHMA
y4e6HOoro
npegmerta

JIMYHOCTHbIE PE3YJIbTATDI:

1) NaTpMoTMYECKOro BOCNUTaHNSA:

NposBfieHNe MHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSHUIO
POCCUIACKOW (DU3NYECKOI HayKM;

LLeHHOCTHOE OTHOLLUEHNE K [OCTUXKEHUSIM POCCUMACKUX YYEHbIX-
-(p3UnKOB;
2) rpaXkAaHCKOro 1 yX0BHO-HPaBCTBEHHOI0 BOCMUTAHUS:

FOTOBHOCTb K aKTMBHOMY Y4aCTWO B 0OCYXXAEHUW 0O6LLECTBEHHO
3HAUMMbIX W 3TUYECKMX NPO6MEM, CBSI3aHHbIX C MPaKTUYECKUM
NPYMEHEHVEM AOCTUXKEHNIA (N3NKMK;

OCO3HaHMEe BaXHOCTW MOPa/IbHO--3TUYECKNX MPUHLUMMOB B
AeATENbHOCTY YUYEHOrO;

3) 3CTETNYECKOro BOCMUTaHUA:

BOCMPUATAE 3CTETUYECKUX KayeCTB (IU3NYECKON HayKu: eé
FapMOHWNYHOr 0 MNOCTPOEHMS, CTPOrOCTH, TOUHOCTU, TAKOHUYHOCTY;

4) UEHHOCTW HayYHOr0 NO3HaHUS:

OCO3HaHWe LEHHOCTU (DU3NYECKOM HayKM Kak MOLLHOro
WHCTPYMEHTA MO3HaHMS MWpa, OCHOBbI PasBUTUA TEXHOMOIWIA,
BaXKHENLLEN COCTaB/ISAIOLLEN KY/bTYpbI;

pa3BMTME  HAay4yHO  NHOOO3HATENIbLHOCTM,  MHTepeca K

1ccnesoBaTe/IbCKOM AeATeNbHOCTY;
5) ¢opmMMpoBaHNA KynbTypbl 340POBbSi M 3MOLMOHA/IbHOIO
6narononyyvuns:

0CO3HaHWe LIeHHOCTM 6e30MacHOro 06pasa XW3HW B COBPEMEHHOM
TEXHO/IOrMYECKOM MUpe, BXXKHOCTY npaBui 6e30MacHOro nosefeHus
Ha TpaHCNopTe, Ha foporax, C 3/eKTPUYECKMM W TenaoBbIM
060pyA0BaHMEM B AOMALLHUX YCNOBUSAX;

ChopMMPOBaAHHOCTb HaBblKa pethiiekcum, NPr3HaHye CBOero npasa
Ha OLLUMOKY 1 TaKOro e npaBa y Apyroro YenoBeKa;
6) TpyLOBOIro BOCMUTAHUSA:

aKTMBHOE y4yacTue B peLleHMM MpaKkTUYecKMX 3agad (B pamkax




CeMbMU, obpasoBaTefibHOl opraHusauuu, ropofa, Kpasi)
TEXHOMOMMYECKOM U COLMaTbHOW HarpaBNeHHOCTH, Tpebyowmx B
TOM ymncne N PUINYECKNX 3HAHWIA;

MHTEepeC K NPakTUYeCKOMY WM3YYeHUIO MPOGECCUA, CBS3aHHBIX C
(hn3nKoi;

7) 3KONOMMYecKoro BOCNMTaHUA:

OpMeHTaUMsi Ha NPUMEHeHME (PU3NYECKUX 3HAHWIA AN peLLeHns
3afa4y B 06N1aCTN OKpY>XKatoLLel cpedbl, NNaHNPOBaHNA MOCTYMNKOB U
OLLEHKM MX BO3MOXHbIX NOCNEACTBUIA 45151 OKPY>KaOLLEiA Cpeabl;

0CO3HaHWe rNob6aslbHOro XapakTepa 3KONOrMYeckmx npobrem u
nyTen Nx peLleHns;

8) aganTtauMm K MW3MEHSIOLWMMCSH YCNOBMSM COUMANbHON 1
NPUPOAHON cpesbl:

NOTPe6HOCTb  BO  B3aMMOAENCTBMM  MPU  BbIMOIHEHWN
nUccnefoBaHWn U MNPOEKTOB  (PM3NYECKOM  HarpaB/EHHOCTH,
OTKPbLITOCTb OMNbITY U 3HAHWUAM APYTUX;

MOBbILLIEHNE YPOBHSA CBOE KOMMETEHTHOCTW Yepe3 MpakTUYecKyHo
[eATeNIbHOCTb;

NOTPe6HOCTb B (POPMUPOBAHUM HOBLIX 3HAHWIA, B TOM 4uCe
(hopmynuposatb MAen, NOHATUSA, rMNoTe3bl 0 (U3NYECKNX 0OBEKTAaX
N SABNEHUAX;

0CO3HaHMe AeUUMTOB COOCTBEHHbIX 3HaHWIA N KOMMNETEHTHOCTEN
B 06/1aCTU (DU3NKMN;

NnaHWpoOBaHWE CBOEro0 pasBUTUA B MPUOBPETEHMN HOBbIX
(hM3NYECKMX 3HAHWIA;

CTPEMNEHME aHaNM3NPOoBaTb U BbISBNATL B3aMMOCBA3M MPUPOAbI,
oblecTBa M 3KOHOMWKW, B TOM 4WCNe C  UCMONb30BaHUEM
(hU3NYECKMNX 3HAHWIA;

OLeHKa CBOMX AEWCTBMIA C YYETOM BAIMSIHWA Ha OKPYXKatOLLYHO
cpeay, BO3MOXHbIX rN0o6anbHbIX NOCNeACTBUNA.

METAINPEOMETHbDBIE PE3YJIbTATDI

B pesynbTaTte OCBOEHWA MporpaMMbl M0 (PU3MKe Ha YPOBHe
OCHOBHOro  obuero o6pasoBaHMsi Yy  obydarowlerocd  6yayT
cpopmupoBaHbl  MeTanpegMeTHble  pe3ynbTaTbl,  BK/IOYalOLLme
rno3HaBaTe/lbHble YHUBepCa/ibHble yyebHble AencTBus,
KOMMYHWKaTUBHbIE YHMBEPCA/IbHbIE Y4YebHble [LeCTBUSA, perynsTuBHble
YHMBEPCa/IbHble Y4ebHble feCTBUS.

Mo3HaBaTe/IbHblE YHUBEPCa/IbHble yUebHble AeicTBUA

Ba3oBble /l0ornyeckme encTBus:
BbISBNATb M XapaKTepu3oBaTb  CYLIECTBEHHble  MPU3HaKK
06bEKTOB (IBNEHWUIA);
yCTaHaBNMBaTb  CYLECTBEHHbIA MNPU3HAK  Kiaccumkaumm,
OCHOBaHMA A/ 0606LLEHNA N CPABHEHUS;




BbISIBNSATH 3aKOHOMEPHOCTM 7 NPOT1BOPEYMS B
paccMaTpuBaeMblX  (haKTaX, [JaHHbIX W HabNHOAEHUNX,
OTHOCALLMXCS K (IU3NYECKNM SBNEHUAM;
BbISIBNSATb  MPUYNHHO--CNECTBEHHbIE CBA3N MpPU  U3YYEHWUN
(hM3NYECKMX SBNEHWIA ¥ NPOLECCOB, AenaTb BbIBOAbI C
MCNONb30BaHNEM AEeLYKTUBHbIX 7 NHAYKTUBHBIX
YMO3aK/lOUEHNIA,  BbIABUraTb  FMNOTE3bl O  B3aMMOCBA3AX
(hU3NYECKNX BENNYUMH;
CaMOCTOATENIbHO ~ BblOMpaTb  CMOCO6  pelueHns  y4ebHOiA
(hm3nyeckoin 3agaum  (CpaBHEHME HECKO/IbKUX BapUaHTOB
pelleHns, Bblbop Hambonee NOAXOAALEro € Y4éToMm
CaMOCTOATE/IbHO BbIAENEHHbIX KPUTEPUEB).

BasoBble nccnegoBaTeibCKMe 4eNCTBUS:
MCNONb30BaTb BOMPOCbI KakK MCCNeA0BaTeNbCKUA WHCTPYMEHT
NO3HaHWS;
NMPOBOAUTL MO CaMOCTOSTENIbHO COCTaBNEHHOMY MAaHy OnMbIT,
HECNOXHbIN (hm3nyeckuii 9KCMEPUMEHT, He60/bLIoe
nccnenoBaHme U3NYeCKoro ABeHNS;
OLeHMBaTb Ha NPMMEHMMOCTb M AOCTOBEPHOCTb UH OPMaLMIO,
MONYYEHHYHO B XOA€ NCCNef0BaHNS UM 3KCNEPUMEHTA;
CamMOCTOSITE/IbHO (hOPMYNMPOBaTb 0606LLEHNA U BbIBOALI MO
pesy/bTaTtam MpPOBEAEHHOrO HabnogeHus, onbITa,
nccnefoBaHms;
MPOrHo3mpoBaTb BO3MOXHOE  [anbHeiLlee pasBuTue
(hM3NYECKMX MPOLLECCOB, a TaKXKe BblABUraTb MpPeAnooXKeHMs
06 VX pasBUTUN B HOBbIX YCNOBMAX N KOHTEKCTaX.

Pa6oTa ¢ nH(opMauueil:
NPUMEHATb Pa3NNYHble METOAbI, UHCTPYMEHTbI 1 3anpocbl Mpw
nmoucke W OTOOpe MH(OPMaUUM MAN  [aHHBIX C  Y4ETOM
NPeANoXKeHHON Y4e6HON (Dr3NYECKON 3aaauu;
aHasmM3mpoBaTb, CUCTEMATM3MPOBaTb W  WMHTEPNPETUPOBATH
MHOPMaLMIO Pa3IMYHbIX BUAOB 1 (hOpM NpeaCTaBNeHWS;
CaMOCTOSATE/bHO BblOMpaTh ONTMabHYH (hopmy
npeacTaBneHns UHGopMaLMM 1N MNNKOCTPUPOBaTL PeLlaeMble
3a7la4n HECNOXHbIMI CXemMaMu, AvarpaMmamMu, MHON rpadmKoin
N UX KOMOUHALUAMMU.

KOMMYHUKaTVBHbIE YHUBEPCA/IbHbIE YHeOHbIE AENCTBUS:
B X04e OOCYX[AeHMsi Yy4yeOHOro Mmatepuana, pe3ynbTaToB
nabopaTopHbIX pPaboT W MPOEKTOB 3afdaBaTb BOMPOCbI MO
CyLLeCTBY 0OCYXAaemMoi TeMbl W  BbICKa3blBaTb  WAEN,
HaueneHHble  Ha  peweHMe  3adadM U NOAAepXKaHue
GnaroxenarefibHOCTU 06LLEHNS;
COMOCTaBNATb CBOWM  CYXAEHWUS C  CY)KAEHUAMU  ApYrux
YYaCTHMKOB Auanora, O6HapyXuBaTb pasfMume M CXOACTBO
no3unuuii;
BblpaXaTb CBOK TOYKY 3pEHMS B YCTHbIX M MUCbMEHHbIX
TekcTax;




ny6NMYHO  NpeAcTaBNATb  pesy/bTaTbl  BbINOHEHHOIO
(h131YECKOro onbITa (IKCNEePUMEHTa, UCCeL0BaHNS, NPOEKTa);
MOHMMaTb W UCMONb30BaTb MPeMMyLLecTBa KOMaHLHON W
WHOMBUAYANbHON  paboTbl  MPU  PeLeHUM  KOHKPETHOW
(hn3mnyeckom npobnemsl;

NPUHMMATL LieIM COBMECTHOW [eATeNIbHOCTW, OpraH130BbIBaTb
[eNCTBMA N0 eé [OCTVXKEHWIO: pacnpesiensiTb Ponu, 06CyXaaThb
npoueccbl M pe3ynbTaTbl COBMECTHOM paboTbl, 0606LaTh
MHEHMS HECKO/TbKUX NtOJEN;

BbIMO/HATL CBOK 4acTb paboTbl, [OCTUras KayeCTBEHHOrO
pesy/nbTata MO CBOEMY HarpaBfeHUI0 W KOOPAWHMPYS CBOU
[eVCTBUA C APYTUMU YneHaMN KOMaH/AbI;

OLeHMBaTb KayeCcTBO CBOEro BK/1aga B OOLMA NpPOAyKT no
KpuTepusamM, CaMOCTOATE/IbHO chopMynMpoBaHHbIM
y4yaCTHUKaMKW B3aMOLENCTBUS.

PerynaTuBHbIE YHUBEPCa/IbHble YUebHble AeicTBUA

CamoopraHusayma:

BbISIBNATb NPOG/IEMbI B XKM3HEHHBLIX W YYEOHbIX CUTyauusx,
TpebyoLWMX ANS peLeHns PU3NYECKNX 3HaHWA;
OPWEHTUPOBATLCA B Pas/IMYHbIX MOAXOAAX MPUHATUA pPeLleHuin
(MHAMBUAYANbHOE, MPUHATWE pPelleHnst B Tpynne, MpUHSATUE
PELLEHWIA rpynmnow);

CaMOCTOATE/IbHO COCTaBMSATb aNrOPUTM PEeLUeHUs 3NYECKON
3afauM WA nnaHa WUCCNefoBaHWs € YYETOM  MMeLmMXCA
PECYPCOB M COOCTBEHHbIX BO3MOXHOCTEN, aprymeHTUpOBaTb
npeg/iaraemble BapuUaHTbl PELUEHWIA;

AenaTb BbIOOP M 6paTb OTBETCTBEHHOCTb 3a PELLIEHME.

CaMOKOHTpPO b, 3MOLl,VIOH8IIbeII7I NHTEJIIEKT:

[iaBaTb afeKBaTHYK OLEHKY CUTyauuu W npegnaratb naaH eé
N3MEHEHNS;

06BACHATD MPUYNHDI [OCTUKEHWS (HeLOCTVKEHWNS)
pesy/nbTaToB [eATeNlbHOCTU, [aBaTb OLEHKY MpUOBPeTEHHOMY
onbITY;

BHOCUTb KOPPEKTVBbI B [AEATENbHOCTb (B TOM 4MC/e B XOf
BbIMO/IHEHNSA (DU3NYECKOrO WCCMEeLOBaHUA WM MPOEKTa) Ha
OCHOBE HOBbIX 0OCTOATE/IbCTB, W3MEHUBLUMXCS CUTyauui,
YCTaHOB/IEHHbIX OLUMOOK, BO3HUKLLNX TPYLAHOCTEN;

OLleHMBaTb COOTBETCTBME pe3y/bTaTa Lie/in U YCNI0BUAM;
CTaBUTb cebs Ha MeCcTO [pYyroro YesioBeka B Xofe criopa uiu
AMCKYCCUWN Ha HAYYHYHO TeMY, NOHUMATb MOTMBbI, HAMEPEHUS U
NOTUKY LpYyroro;

Nnpur3HaBaTb CBOE NPaBO Ha OLUMOKY Mpy peLLeHnn (PrU3NYecKnX
3afla4 UM B YTBEPXAEHMAX HA Hay4yHble TeMbl U TaKoe e
npaBso Apyroro.




MPEAMETHDbIE PE3YJIbTATbI

K

KOHLly 06y4yeHMss B 7 Kfacce MNpeaMeTHble pe3y/nbTaTbl Ha

6a30BOM YPOBHE [I0/KHbI 0TPaXKaTb CHOPMMPOBAHHOCTb Y 06YHaKOLLMXCA

YMEHWIA:

MCNOMNb30BaTh MOHATUA: (DU3NYECKUE U XMMWYECKME SAB/IEHUS,
HabnoAeHNe, 3KCMEPUMEHT, MOAeNb, TUnoTesa, eauHULbI
(PM3MYECKNX BENNYNH, aTOM, MOJIEKY/IA, arperaTtHble COCTOAHNA
BellecTBa (TBEpPAOe, XWLKOe, ras’oobpasHoe), MexaHWYecKoe
[BVXeHWe (paBHOMEpPHOe, HepaBHOMEPHOE, MPAMONHERHOE),
TPaeKTopusi, paBHOAENCTBYOLWWas cuna, aedopmaums (ynpyras,
nnacTU4yeckas), HeBECOMOCTb, COOOLLAIOLLMECS COCY/bl;
pasnuuyatb ABfeHNa (AUddysus, TennoBoe ABMXKEHME 4acTul
BELLEeCTBa, PaBHOMEPHOE  [BUXKEHME, HepaBHOMepHOe
[BVKEHME, VHepuuMsi, B3aUMOLEWCTBME Tesl, paBHOBeCUe
TBEPAbIX Ten C 3aKpeniéHHOM OCbl BpalleHus, nepefaya
[aBfeHns  TBEPAbIMM  TenaMun, KUAKOCTAMM U rasamu,
aTMocthepHOe  fAaBfieHWe, MNjaBaHWe  Tef,  NpPeBpalleHus
MEXaHWYECKON 3HEeprum) Mo OMnMUCaHUI0 WX  XapaKTepHbIX
CBOWCTB M Ha OCHOBE OMbITOB, LEMOHCTPUPYIOLLMX [aHHOe
(pM3MYeCKoe ABMIEHNE;

pacrno3HaBaTb MPOSB/EHNE N3YYEHHbIX (PU3NYECKUX SBIEHWI B
OKpY>KaroLleM Mupe, B TOM 4uc/e (U3NYeCKne SABMIEHNA B
npupoge: npumepbl ABUMXEHUA C Pas/NYHbIMKU CKOPOCTAMWU B
YKVBOW N HEXMBOIN NPUPOLE, JeCTBME CU/bl TPEHWS B NPUPOLe
N TEXHWUKE, BMSHWE aTMOCHEPHOro [aB/IEHUS Ha >KMBOMW
opraHv3m, njasaHue pbld, pblyarn B Tene YenoBeka, Mpu 3TOM
NepeBOAUTb MPaKTUYECKYH 3afjavyy B YYebHy, BblAeNsTb
CYLL,ECTBEHHble CBOMCTBA (NPU3HAKWN) (PU3NYECKUX ABEHNI;
OMunCbIBaTb N3YYeHHble CBOWCTBA TeNn WU (PU3NYECKME ABEHUS,
NCNonb3ysa (PU3NYeckne BeNMUYMHbl (Macca, 06bEM, MIOTHOCTb
BELLEeCTBa, Bpems, MyTb, CKOPOCTb, CPEAHAs CKOPOCTb, Cua
yNpyroctu, cuna TSXKECTW, BeC Tena, cuna TPeHus, [LaBieHue
(TBEpHOro Tena, >XWMAKOCTW, rasa), BblTalIKMBaKOLWWas Cuna,
MexaHuyeckas paboTa, MOLWHOCTb, M1eY0 CU/bl, MOMEHT CU/Ibl,
Koa(ppuumeHT MoMe3Horo LencTBuSA MeXaHM3MOB,
KWHeTMYyecKkasd U MOTeHUMalbHasA 3Heprus), npu OonucaHum
NpaBu/IbHO TPaKTOBaTb (U3NYECKUIA CMbICT UCMO/b3YEMbIX
BE/MUYNH, X 0003HAYEHUS N efVHULbI (DU3NYECKUX BETNYUH,
HaxoauTb (hopMy/ibl, CBA3bIBalOWME AaHHYH0  (DU3MYECKYHO
BE/IMUYMHY C APYrMMWM  BeNUYMHAMW, CTPOUTb  rpaduKku
M3YYeHHbIX 3aBUCUMOCTEN (PU3NUYECKNX BENINYMH;
XapaKTepu3oBaTb CBOWCTBA Ten, (PU3NYECKMe SABMEHUA U
MpOoLecChbl, MUCMONb3Ya MpaBuia CNOXeHWUs cun (BAOMb OLHOWA
npsamoi), 3akoH [yka, 3akoH [lackans, 3akoH Apxumeaa,
NpaBuN0 paBHOBECUS pblyara (6/10Ka), «30/710TOE MNPaBUIO»
MeXaHUKWN, 3aKOH COXPaHeHWS MeXaHWYeCKOW 3Hepruu, npu




3TOM fJaBaTb C/IOBECHYIO (POPMY/MPOBKY 3aKOHa M 3amnucbIBaThb
ero MaTeMaTMyecKoe BbIpaXKeHWe;

06BACHATL (DM3NYECKME ABIEHUSA, NPOLIECCHI U CBOWCTBA TeN, B
TOM yumcne 7 B KOHTEKCTe cuUTyauuii
NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIsSIBNATb NPUYMHHO-
-CNeACTBEHHbIE CBS3N, CTPOUTb 06BACHEHME N3 1—-2 NOrNYECKMX
LaroB ¢ Ofopor Ha 1-2 M3yYeHHbIX CBOMCTBA (PU3NYECKMX
ABNEHWUI, (IN3NYECKMX 3aKOHA UM 3aKOHOMEPHOCTY;

pewaTb pacyéTHble 3aa4n B 1-2 AelCTBUSA, UCMO/b3Ys 3aKOHbI
1 (hopMmyrnbl, CBA3bIBatOLLME (IU3NYECKIE BEIMYMHDBI: HA OCHOBE
aHaM3a YCnoBMA 3afayn 3anucbiBaTb KpaTKOe YC/OBME,
NOACTaBNATb (IM3NYECKME BEIMYMHBI B POPMY/bl U MPOBOANTL
pacyéTbl, HaxoAWTb CrpPaBOYHble AaHHble, HEOOXOoAWMble A5
peleHna 3afa4y, OLEHMBaTb PEMCTUYHOCTb MOMYYEHHOW
(hM3NYECKOI BENNUNHDI;

pacrno3HaBaTb MPO6/EMbI, KOTOPble MOXHO pelwmnTb npu
MOMOLLM (OM3NYECKUX METOAO0B, B OMWCAHWM WUCCNeA0BaHNS
BblAeNATb  MpOBepseMOoe  npeanonioxxeHne  (runoresy),
pasnyatb W MHTEPNPETUPOBaTL MOMYYEHHBIA pe3y/bTar,
HaxoAuMTb OWNOKM B XOAe OnbiTa, AenaTb BbIBOAbI MO €ro
pesynbTaTam;

MPOBOAUTbL OMbITbl MO HAGNOAEHNIO (IU3NYECKNX SBMEHWIA NN
(hM3NYECKMX CBOWCTB Ten: (hopMynmpoBaTb MPOBEpPSEMbIE
NPeanonoXeHns, cobupaTb YCTAHOBKY W3 MPeAJIOXKeHHOro
obopyfoBaHMs, 3anucbiBaTb X0 OMbiTa M (POPMyNMpPoBaTh
BbIBOAbI;

BbINOMHATL NPsAMblE U3MEPEHUS PACCTOSAHUSA, BPEMEHU, MacChbl
Tena, 00bEMa, CuMbl M TemnepaTypbl C WCMNONb30BaHWNEM
aHanoroBbIX U LMPPOBLIX MPMOOPOB, 3anMncbiBaTb MOKa3aHUA
NpUGopoB C YYETOM 3afaHHON abCONHOTHOM MNOrPELHOCTYU
N3MEPEHUNA;

NPOBOAUTL WCCMe0BaHMe 3aBUCMMOCTU OAHOW (PU3MYECKOW
BEMUYNHBI OT APYroi C MCNONb30BaHNEM MPAMbIX W3MEPEHWIA
(3aBMCMMOCTM MyTWM PaBHOMEPHO ABWXKYLUIErocs Tena oT
BPEMEHWN [BVMXKEHUA TeNna, CW/bl TPEHMSI CKOMbXXEHMSI OT Beca
Tena, kauecTBa 06paboTKM NOBEPXHOCTEN TN N HE3aBUCMMOCTU
CUNbl TPeHUs OT NOWAAW COMPUKOCHOBEHUA Tes, CW/bl
YMPYrocTn oT YA/IMHEHNS MPY>XWHbI, BbITA/IKNBAIOLLENA CUMbl OT
06bEMa MOrpy>KEHHOIN YacTh Tena U OT NAOTHOCTU XKUAKOCTHK,
eé He3aBMCMMOCTM OT M/IOTHOCTM Tena, OT [NyOMHbl, Ha
KOTOPYIO MOrpy)XXeHO Teno, YCMOBWUIA MnaBaHUS Ten, YC/IOBUM
paBHOBECKS pblyara 1 6/10KOB), Y4aCcTBOBaTb B M/iaHMPOBaHUM
y4ebHOro uccnegoBaHns, cobupaTb YCTaHOBKY W BbINOMHATD
M3MepeHuns, cnefysa MNpeasiokKeHHOMY nfaHy, (UKCMpoBaTb
pe3ynbTaThl MOYYeHHOW 3aBUCUMOCTM (PU3NYECKMX BEIMUMH B
BUAE NPeANoXeHHbIX Tabnmy, 1 rpadmKos, AenaTb BblBOAbI MO
pesynbTaTtam UccneaoBaHus;




MPOBOAWTb KOCBEHHblE W3MEPEHUS  (DU3NYECKMUX  BENIMYMH
(NNIOTHOCTb BELLECTBA XXMAKOCTU U TBEPLOr0 TeNa, cuia TpeHns
CKONbXXEHWS, [aBfeHne BO34yXa, BblTaKMBaKOLWas Cuna,
[e/CTBYIOLLAs  Ha  MOTrpyXEHHOE B >KMAKOCTb  Teno,
KO3(D(MUMEHT NOME3HOro [AencTBUA MPOCTbIX MEXaHW3MOB),
cnefys  NPeLOKEeHHON  MHCTPYKLMUW:  MpU  BbINO/IHEHWM
M3MEPEHNA cobupaTb IKCMEPUMEHTA/IbHYKD  YCTaHOBKY U
BbIUMC/IATb 3HAYEHNE UCKOMOW BE/TMYUNHBI;

cobnofatb npaBuia TEXHUMKM 6e30MacHOCTU Mnpu paboTe C
nabopaTopHbIM 060pYyL0BaHKEM,;

yKasblBaTb MPUHUMUNbI AENCTBUA MPUOGOPOB M TEXHUYECKUX
YCTPOMNCTB: BECbl, TEPMOMETP, LMHAMOMETP, COObLiatoLLmecs
cocyfbl, 6apoMeTp, pblyar, NOABVXXHbIA U HEMOABWXXHbIN 610K,
HaK/OHHas NI0CKOCTb;

XapakTepy30BaTh NPUHLUMNbI AENCTBUA U3YHEHHbIX NPMOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOA Ha UX onucaHus (B TOM
yucne: NOALUMIMHNKN, YCTPOWCTBO BOAOMNPOBOAA,
rMAPaB/INYECKMIA NPecc, MaHOMETP, BbICOTOMEp, MOPLLHEBOA
Hacoc, apeoMeTp), UCMOb3ys 3HaHWS O CBOMCTBAX (PU3NYECKMX
ABNEHUA N HeoOXoAMMble  (hM3MYECKME  3aKOHbl U
3aKOHOMEPHOCTH;

NPUBOAUTL MpPUMepbl (HaXOAWUTbL WHGOpPMaUMIO O NprMepax)
NMPaKTUYECKOro  WUCMO/b30BaHUSA  (DM3NYECKUX  3HAHWA B
MOBCELHEBHOM >KU3HWM [NA o0becrneyeHUs 6Ge3onacHoCTM npwu
obpalleHun ¢ npubopamy M TEXHUYECKMMW YCTPOMCTBaMU,
COXpaHeHUs 3[40pOBbS WM COG/MIOAEHUS HOPM 3KOJIOMMYECKOro
NOBEEHMS B OKPYXKAtOLLLEN cpefe;

OCYLLECTB/IATL OTOOP MCTOYHMKOB MH(hOPMaL N B VIHTEpHeTE B
COOTBETCTBMM C 33flaHHbIM MOWMCKOBbLIM 3aMpoCOM, Ha OCHOBE
UMEIOLLMXCA  3HAHWA 1 NYTEM  CPaBHEHMS  Pa3/INYHbIX
MCTOYHWKOB BbILENATb  MH(OpPMaLMIO, KOTopas ABNSeTCA
NMPOTUBOPEYUMBOW USIN MOXKET ObITb HELOCTOBEPHOM;
1CNOMb30BaTh MPU BbINOSHEHWUN YYeOHbIX 3afaHWuiA Hay4HO--
NONYNAPHYD  NUTepatypy  (DM3MYECKOr0o  CofepXkaHus,
CMpaBOYHble MaTepuasnbl, pecypcbl ceTu VHTepHeT, BnageThb
npuémammy  KOHCMEKTMPOBaHUA  TekCTa, NpeobpasoBaHus
MHhopMaL M U3 OAHO 3HAKOBOW CUCTEMbI B APYTYIO;
co3gaBaTb COOCTBEHHblE KpaTKMe TMUCbMEHHbIE W YCTHble
COOOLLEHNA HA OCHOBe 2-3 UCTOYHWKOB WH(opMaumm
(hM3nYecKoro cofepXkaHusi, B TOM 4ucne Nyo6anyHO [enatb
KpaTKne COO0OLLeHMst O pe3ynbTaTax MPOEKTOB WK Y4ebHbIX
MCCNefoBaHWI, NPW 3TOM rPaMoOTHO WCMO/b30BaTb M3YUEHHbIV
MOHATUIAHBLIA  annmapaT  Kypca  (M3MKW,  COMPOBOXAATb
BbICTYI/IEHMe Mpe3eHTaumeN;

NMpY  BbIMNOJSIHEHUM  YYeOHbIX MPOEKTOB W UCCNeA0BaHUM
pacnpefenstb 0083aHHOCTM B rpynne B COOTBETCTBUMM C
MOCTaBNEHHbIMW 3ajadYaMu, CNeauThb 3a BbIMOMHEHMEM M/laHa
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[EeACTBWIA, afeKBaTHO OLEHMBATb COOCTBEHHbIA BKNag B
AEeATEeNbHOCTb  FPYNMbl,  BbICTPaMBaTb  KOMMYHUKATUBHOE
B3aVMO/ECTBUNE, YUNTbIBAs MHEHME OKPYXKAHOLLMX.

KOHLY 06y4eHMs B 8 Ksacce npeaMeTHble pe3ynbTaTbl Ha

6a30BOM YPOBHE A0/MKHbI 0TPaXKaTb CHOPMMUPOBAHHOCTb Y 06YYatOLLNXCA

YMEHWIA:

MCMo/b30BaTh MOHATUA: Macca MU pasmepbl MOJIEKY/, TEMNI0BOE
[BWKEHMWe aToOMOB W MOJIEKY/, arperatHble COCTOAHUWSA
BELLLECTBA, KPUCTANIMYECKME N aMOP(HbIE Tena, HaCbILEeHHbIN
M HEHaCbILLEHHbI Nap, BNaXHOCTb BO3Adyxa, TeMmnepartypa,
BHYTPEHHSS 3HEpPrus, TensjoBOW [ABWUraTe/lb, 3/1eMeHTapHbIN
ANEKTPUYECKNIA 3apsf, SNEKTPUYECKoe Mose, MPOBOAHUKM W
AN3NEKTPUKN, MOCTOSIHHbIA 3MEKTPUYECKMIA TOK, MarHUTHOE
rnone;

pasnuuyatb  ABNeHWUA (TensoBoe pacLUMpeHne U Cxartue,
Tensonepegaya, TENnsoBoe  paBHOBECHUE, CMayunBaHue,
KanunnspHble fBNEHWA, NCMapeHune, KOHAeHcauums, nnasfeHue,
Kpuctannmsauma (OTBepAeBaHWE), KWMeHWe, Tennonepeadva
(TennIONPOBOAHOCTb, KOHBEKLMA, W3y4YeHUe), 3NeKTpu3aums
Ten, B3anMO/encTBMe 3apsaaoB, AECTBISA 3NEKTPMUYECKOrO TOKa,
KOPOTKOE 3aMblKaHue, B3aUMOAENCTBME MarHWTOB, [eNCTBUE
MarHMUTHOIO NOMA Ha MPOBOLHUK C TOKOM, 3/IeKTPOMarH1UTHas
MHAYKUMA) MO OMMCAHUKO WX XapaKTepHbIX CBOWCTB U Ha
OCHOBE OnNbITOB, [EMOHCTPUPYIOLWMX [aHHOe (h13MYecKoe
SIBNEHNE;

pacrno3HaBaTb MPOSBEHNE M3YUYEHHbIX PU3NYECKNX SBMEHWNIA B
OKpY>KaroLleM Mupe, B TOM 4uc/e (U3NYeCKne SABMIEHNA B
npupoge: NOBEPXHOCTHOE HATSHXKEHME U KarunsapHbIe ABEHUS
B Npupode, KpucTaanbl B npupoge, wusnydeHme ConHua,
3amMep3aHne BOLOEMOB, MOPCKMe O6pu3bl, 06pa3oBaHMe POChl,
TYMaHa, WHes, CHera, 3/1eKTPUYECKMe ABMIEHUS B aTmocgepe,
3NIEKTPUYECTBO XMBbIX OPraHNU3MoB, MarHUTHOe Mnose 3emsu,
Apeid noncoB, ponb MarHUTHOIO NOAA ANS XXU3HW Ha 3eMre,
NONAPHOE CUSAHME, MNpPU 3TOM MEPEBOAUTL MPaKTUYECKYHO
3afayy B y4ebHY, BblAeNATb CyLIeCTBEHHble CBOWCTBa
(NpW3HaKKn) U3NYECKNX ABNEHUNA;

OMunCbIBaTb N3YYeHHble CBOMCTBA TeN MU (PU3NYECKME ABIEHUS,
NCMosb3ya (M3NYecKne BeNMUMHBI (TeMnepaTtypa, BHYTPEHHSASA
9Heprus, KOMMYeCTBO TennoTbl, YyAenbHasd TenI0éMKOCTb
BeLLecTBa, yAenbHad Tensiota MnaefeHuns, yhenbHad TensoTta
napoobpasoBaHus, YyhenbHas Tenjota CropaHus TOMJUBA,
KO3(pULUMEHT MONE3HOro AenCTBMA  TEMMIOBOA  MalUWHbI,
OTHOCUTE/IbHAs BNaXHOCTb BO34yXa, 3NEKTPUYECKUIA 3apsj,
cuna  TOKa, 3/IeKTPUYECKOe HarpskeHue, COMpOoTUB/EHME
NPOBOAHMKa, YAeNbHOe COMPOTUB/IEHWE BeLecTBa, pabota u
MOLLHOCTb 3/1eKTPMYECKOro TOKa), NMpy OonucaHuy npaBuibHO
TpaKToBaTb (PU3NYECKWIA CMbICT MCMO/Mb3YEMbIX BENNUUH,




0603Ha4YeHNA M eavHULbI (DU3NYECKUX BE/IMYUH, HaXOAUTb
(hopMy/bl, CBA3bIBAIOLLME [AHHYIO (PU3NYECKYIO BEIMUYUHY C
OPYTMMW  BENMYMHAMKW,  CTPOUTb  TpauKnM  U3YYEHHbIX
3aBUCUMOCTEN (PU3NYECKNX BENINYUNH;

XapakTepu3oBaTb CBOWCTBA Tef, (DM3MYECKMEe SABMNEHUA 1
MpoLecchbl, UCMONb3ys OCHOBHbIE TMOMIOXKEHNUSA MOJEKY/ISPHO-
-KMHETUYECKOA  TeopuW  CTPOEHUS  BeLLeCTBa,  MPUHLMM
cynepnosnuum nonei (Ha KayecTBEHHOM YPOBHE), 3aKOH
COXpaHeHua 3apafa, 3akoH Oma [/ yyacTKa Lenu, 3akoH
[bxoyns—JleHua, 3aKOH COXpaHeHusi 3Hepruu, nNpu 3Tom AasaTb
C/MIOBECHYIO  (DOPMYNIMPOBKY 3aKOHa M 3anucbiBaTb  €ro
mMaTemaTMyecKoe BblpaXKeHue;

06BACHATL (hM3MYECKMEe NPOLLECCHI U CBOWCTBA TeJ1, B TOM Yuc/e
M B KOHTEKCTE CUTyauuil NpPakTUKO-OPUEHTMPOBAHHOIO
XapakTtepa: BbISB/IATb NMPUYNHHO-C/IEACTBEHHbIE CBA3W, CTPOUTH
06bACHeHME M3 1-2 NOrMYecKMX LIaroB C OMOpoid Ha 1-2
M3YYeHHbIX CBOWCTBA (DU3NYECKUX SABMNEHUIA, (HU3NYECKUX
3aKOHOB M/ 3aKOHOMEPHOCTEN;

pewaTb pacyéTHble 3aa4n B 2—3 AelCTBUSA, UCMO/b3Ys 3aKOHbI
1 (hopmynbl, CBA3bIBAOLLME (PU3NYECKME BEIMUYNHBI: HA OCHOBE
aHaM3a YCnoBMA 3afjayM  3anucbiBaTb KpPATKOe YC/OBME,
BbISIB/IATb HEAOCTATOK AaHHbIX /19 PeLleHuns 3afaqu, Bblonpatb
3aKOHbl M (hopMynbl, HeobXoAuMble NS €€  pelleHus,
MPOBOAUTL pPacyéTbl W CpPaBHMBATL MONYYEHHOE 3HaueHue
(h131YECKON BENIMUMHBI C U3BECTHLIMU AaHHbLIMU;

pacrno3HaBaTb MPO6/IEMbI, KOTOpPble MOXHO pelwmnTb npu
MOMOLLM  (PM3MYECKUX  METOAOB,  WUCMOMb3ys  OnucaHue
nccnefoBaHns,  BblAeNsATb  MPOBEPSAEMOe  MPeanosioXKeHue,
OLleHMBaTb NPaBUIbHOCTb MOPSAAKa NPOBeAEeHUS UCCNef0BaHuS,
[ienatb BbIBOAbI;

MPOBOAUTL OMbITbl MO HAGNOAEHNIO (PU3NYECKNX ABNEHUIA NN
(h13nYeCKNX CBOWCTB Ten (KanunnspHble ABNEeHUS, 3aBUCUMOCTb
[laBNeHns BO34yxa OT ero o6wvéma, TemrnepaTypbl, CKOPOCTU
npoLecca OCTbIBaHWUA W HarpeBaHuUs Npu U3ly4eHun OT uBeTa
nanydawollerr  (mornowlarowein)  NOBEePXHOCTH,  CKOPOCTb
ncnapeHus BOAbl OT TeMrepaTypbl XXWUAKOCTW W naowaan eé
MOBEPXHOCTW,  3/eKTpu3auus Ten U B3aMMOAENCTBUE
ANEKTPUYECKNX  3apsJ0B,  B3aMMOLENCTBME  MOCTOSHHbIX
MarHuTOB, BW3yaM3auMsd MarHWTHbIX MOMed  MOCTOAHHbIX
MarHuToB, AeNCTBMA MarHUTHOTO MO Ha NPOBOAHUK C TOKOM,
CBOWCTBa  3/1eKTpOMarHuTa, CBOMCTBA  3/1EKTpOABUraTens
MOCTOAHHOI 0 TOKa): (hopmynunposatb nposepsemMble
NPeanonoXeHns, cobupaTb YCTAHOBKY W3 MPeAJIOXKeHHOro
obopyLoBaHMs, OMuUCbiBaTb X0 OMblTa W (opMynnpoBaThb
BbIBOAbI;

BbIMO/IHATL MPsAMble U3MEepPeHUs TemnepaTypbl, OTHOCUTE/TbHOA
BNXXHOCTM  BO34yXa, CWIbl  TOKa,  HanpskeHns ¢




MCNOMb30BaHWEM  aHa/IoTOBbIX  MPUOOPOB U [aTYMKOB
(hM3NYECKNX BENNYMH, CPaBHMBATb Pe3y/bTaTbl U3MEPEHWUIA C
YUYETOM 3aJaHHOIN abCOMOTHOW NOrpeLLHOCTY;

NPOBOAUTL WCCMef0BaHMe 3aBUCMMOCTU OLHOW (PU3MYECKOW
BE/IMYMHBI OT [APYroil C MCMOMb30BaHWEM MPSMbIX M3MepPeHWiA
(3aBMCMMOCTb  COMPOTMB/IEHUS MPOBOLHWKA OT €ro [A/MHbl,
nAowaan nornepeyHoro ceveHUst U yaenbHOro CONpPOTUB/IEHNS
BeLLecTBa NPOBOAHMKA, CU/bl TOKA, NAYLLErO Yepe3 NPOBOAHUK,
oT HanpsHKeHNs Ha MPOBOAHUKE, nccnegoBaHue
rnocnefoBaTeNbHOro 7 napanenbHoro COeaMHEHN
MPOBOAHMKOB):  MNaHWMpOBaTb  MCCNefoBaHWe,  cobupaTtb
YCTaHOBKY W BbIMOMHATb U3MEPEHUSA, Crefys NpeLoKeHHOMY
nnaHy, QUKcUpoBaTb pe3ynbTaTbl NOMYYEHHOW 3aBUCUMOCTY B
BUAe Tabnuy u rpadmkoBs, AenaTb BbIBOAbI MO pe3y/bTaTram
nccnefoBaHus;

MPOBOAWTb KOCBEHHbIE W3MEPEHUS  (IU3NYECKUX  BEIMYMH
(yoenbHass  TenjioéMKOCTb  BEWeCTBa,  COMPOTUB/IEHME
NPOBOAHMKa, paboTa M MOLLHOCTb 3/IEKTPUYECKOTO TOKA):
N1aHMPOBaTb  U3MepPeHus, cobupaTb  3IKCMEpUMEHTASIbHYIO
YCTaHOBKY, Cnefys MpeaioXeHHOW UHCTPYKLUW, N BbIYUCNATb
3HaYeHve Be/IMYUHBI;

cobnofatb npaeuia TEXHWKM 6e30macHOCTM npu paboTe C
nabopaTopHbIM 060pYyJ0BaHNEM;

XapaKTepu30BaTb MPUHLUMMbI 4EACTBUA U3YUYEHHbIX NMPUOG0POB 1
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX onucaHus (B TOM
yncne: cucTema OTOMJIEHWS [OMOB, TUIPOMETP, MNapoBas
TypbuHa, amnepMeTp, BOMbTMETP, CUYETUMK 3NEKTPUYECKON
3HEPrUn, 3N1EeKTPOOCBETUTENIbHbIE MPUOOPLI, HarpesaTe/bHble
3NeKTponpuobopsbI (NPUMEPBbI), SNEKTPUYECKME NPEeLOXPaHNTENN,
9NIEeKTPOMAarHuT,  3MeKTPoABUraTeslb  MOCTOSAHHOIO  TOKa),
NCNOMb3ys 3HaHWA O CBOWCTBaX (DU3NYECKUX SABNEHUA W
Heob6XxoAnMble (hM3nMYeCcKne 3aKOHOMEPHOCTH;

pacrnos3HaBaTb  NPOCTble  TEXHUYECKME  YCTpOMCTBA U
M3MepuTeNibHble  MPUOOPbLI MO CXeMaM WU CXEMATUYHbIM
pUCYHKaM (KWAKOCTHbIA TEPMOMETP, TEPMOC, MNCUXPOMETP,
TMrpoMeTp, ABurate/slb BHYTPEHHEro CropaHusi, 371eKTPoCcKon,
peoctaT), COCTaBNATb CXeMbl 3MEKTPUYECKUX Lenen C
nocnefoBate/lbHbIM W NapasiefibHbIM COeAUHEHVEM 3/1EMEHTOB,
pasnnyas ycrioBHble 0603HAYEHWUS 3/IEMEHTOB 3MEKTPUYECKMX
Lenew;

NPUBOAUTL MpPUMeEPbI (HAXOAUTb MH(OPMaLM0 O Npumepax)
MPaKTUYeCKOro  UCMO/Ib30BaHUA  (DM3NYECKMX  3HaHWA B
MOBCELHEBHOM >KU3HW [NA obecrneyeHns 6Ge3onacHOCTM npu
obpauleHnn ¢ npubopamm N TEXHUYECKMMU YCTPOMCTBaMM,
COXpaHeHUs 3[40pOBbS WM COG/MIOAEHUS HOPM 3KOJIOMMYECKOro
MOBeAEHNS B OKPYXXatOLLEN cpefe;

OCYLLECTB/IATL MOUCK MHhOPMaL N (IU3NYECKOr0 CoLepXKaHus
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B WHTepHeTe, Ha OCHOBE WMEIOLWMXCA 3HAHWN W NYTEM
CpaBHeHMsi  [LOMONHUTE/bHbIX NCTOYHMKOB BblAeNATb
MH(opMaLmMio, KOTopas ABMSETCA NPOTUBOPEYMBOIA UM MOXKET
ObITb HELOCTOBEPHOWA;

MCNOMb30BaTh MPY BbIMONHEHUN YYeOHbIX 3afaHWiA Hay4yHo-
-MONYNAPHYKD  NATEpaTypy  (PU3NYECKOro  CofepxaHus,
CMpaBoYHble MaTepuasbl, pecypcbl CeTu WHTepHeT, BafeTb
npuémamy  KOHCMEKTMPOBaHWUS  TeKCTa,  MNpeobpa3oBaHus
MH(opMaLmMn U3 OLHOIN 3HAKOBOW CUCTEMbI B APYTYIO;
co3faBaTb COOCTBEHHbIE MUCbMEHHbIE W KpaTKMe YCTHble
coobuleHns, o06o6wWasd  MHGpopMauMlo U3 HECKOJIbKKX
MCTOYHMKOB (PU3NYECKOr0 COLEePXXaHUs, B TOM Yucre ny6InyHo
NpeacTaBnATb pe3y/bTaTbl MPOEKTHOW WM UCCNef0BaTe/IbCKOM
[eATeIbHOCTW, MNP 3TOM FPaMOTHO WCMO/b30BaTh U3YYEHHBIN
MOHATWMHBIA  annapaT  Kypca  (W3MKW,  CONPOBOXAATb
BbICTYN/IEHWe Npe3eHTaLel;

Mpy  BbINOMHEHUN  YYeOHbIX MPOEKTOB W MUCCNeA0BaHWA
(hM3MYECKMX NPOLIECCOB pacnpeiensTb 0643aHHOCTM B Fpynmne B
COOTBETCTBMM C MOCTaBMEHHbIMX 33fa4yaMu, Cnegutb 3a
BbIMO/IHEHMEM NfiaHa [JeNCTBUMIA W KOPPEKTMpOBaTb  €ro,
afleKBaTHO OLeHMBaTb COGCTBEHHbLIN BKMaL B [eATe/lbHOCTb
rpynnbl, BbICTpavBaTb KOMMYHWKATMBHOE B3aMMOLENCTBUE,
NPosBAAA rOTOBHOCTb paspeLlarb KOH(/INKTbI.

KOHLY 00y4yeHMs B 9 Kuacce npeaMeETHble pe3ynbTaTbl Ha

6a30BOM YPOBHE [I0/KHbI 0TPaXKaTb CHOPMMPOBAHHOCTb Y 06YHaKOLLMXCA

YMEHWIA:

MCMo/Mb30BaTh MOHATUA: CUCTEMA OTCYETa, MaTtepuasibHas
TOYKa,  TPaeKkTopus,  OTHOCUTE/IbHOCTb  MEXaHW4ecKoro
ABVKeHNs, pdedopmaumsa (ynpyrasd, nnactuyeckas), TpPeHWe,
LIEHTPOCTPEMUTE/IbHOE YCKOPEHUE, HEBECOMOCTb W MeperpysKu,
LEHTP TsXKecTn, abCONOTHO TBEPAOE TeNno, LEHTP TAKECTU
TBEPAOro Tefa, paBHOBECME, MeXaHU4YecKme KonebaHus u
BO/IHbI, 3BYK, WH(Pa3ByK M YNbTPasBYK, 3MEKTPOMArHUTHbIe
BOJIHbI, LLIKa/1a 3/1eKTPOMarHUTHbIX BOJTH, CBET, 6/1M30PYKOCTb U
Aa/TbHO30PKOCTb, CNEKTPbl UCMYCKaHWA U NOrNoLeHns, anbda-,
6eTa- 1 raMma-u3nyyeHus, 30TonMbl, AepHas SHEPreTUKa;

panuyatb  ABMeHUs  (paBHOMEPHOE U HepaBHOMEPHOE
NPSIMONMHENHOE ABUXXEHWE, PABHOYCKOPEHHOE NPSIMONNHEHOE
ABWXEHMe, CBOOOAHOE NafeHne Ten, PaBHOMEPHOE [BUXXEHWE
MO OKPY>XHOCTW, B3aMMOAENCTBME TeN, PeaKTUBHOE ABMXXEHME,
KonebaTtenbHOe [BW)KEHWe (3aTyxawole W  BbIHY)KAEHHblE
KonebaHus1), pe3oHaHC, BO/IHOBOE [ABMXXEHME, OTPaXKeHWe 3BYKa,
NPAMOJIMHEHOE PacnpoCTpaHeHne, OTPaXKeHWe N NpeloMIeHNe
CBeTa, MO/IHOE BHYTPEHHee OTPaXXeHWe CBEeTa, pPa3/IoKeHUe
6enoro ceeta B CMEKTP U CNOXEHWEe CMeKTpa/ibHbIX LIBETOB,
ancnepcus CBeTa, eCTeCTBeHHas PagnoaKTUBHOCT,
BO3HVWKHOBEHME  JIMHEAYATOr0  CreKTpa  M3/yyeHus) no




OMUCaHMIO UX XapaKTepHbIX CBOMCTB W Ha OCHOBE OMbITOB,
[AEMOHCTPUPYIOLLMX faHHOEe (PM3NYECKOe ABNEHWE;
pacrno3HaBaTb NPOSBIEHNE U3YUHEHHbIX PU3NYECKMNX ABEHWNIA B
OoKpy>atowem mupe (B TOM 4ucne (uU3nyeckue SBNEHUA B
npupoge: NpuUaMBLI U OT/UBLI, ABWMXKEHWE MnaHeT CO/HeYHOA
CUCTEMbI, PEaKTVBHOE [BWXKEHME >KMBbIX  OPraHM3MoB,
BOCMpUATME 3BYKOB YXMBOTHBIMMU, 3eM/IETPSICEHME,
CeiCMMYeCKMe BOJIHbI, LlyHaMu, 3X0, LBeTa Tes, ONTUYecKue
ABNEHNUA B npupoge, 6MONOrMyeckoe [AencTsne BUAMMOTO,
YNbTParoneToBoro n PEHTIeHOBCKOro N3Ny4YeHui,
€CTECTBEHHbIN PaAMOaKTUBHBLIA (JOH, KOCMWUYECKME flyuM,
PafM0aKTUBHOE U3NyYeHNe NPUPOLHbIX MUHEPaoB, AelcTBue
PafMOaKTUBHBIX M3/Ty4eHWIn Ha OpraHnU3M 4YesioBeKa), Npu aTOM
MepeBOAUTb MPaKTUYECKYK 3afavyy B Y4ebHyH, BblAendTb
CYLLLECTBEHHbIE CBOMCTBA (NPU3HaKK) PU3NYECKNX SBNEHNIA;
ONUCbIBaTb U3YYeHHbIE CBOMCTBA TeN W (PU3NYECKME ABMEHNUS,
MCNonb3ys (U3NYecKne BeIMUMHBI (CPeAHAs WM MrHOBEHHast
CKOPOCTb Tefa Mpuv HepaBHOMEPHOM [BWKEHUM, YCKOPeHWe,
nepemMeLleHve, MnyTb, YrioBas CKOPOCTb, CWla TPeHUs, Ccuna
YMpyroctn, cuia THXecTu, YCKOpeHWe CBOOOLHOIO nafeHus,
BEC Tenia, UMNynbC Tena, UMMYbC CUbl, MeXaHu4yeckas paborta
M MOLLHOCTb, MOTEHUMabHas 3Heprus Tena, MOAHATOro Hapg
MOBEPXHOCTHIO  3eMAM, MOTEHUMa/IbHas 3HEeprus  CXaToi
MPYXXWHbI, KWHETUYECKass 3Heprus, MoJHas MeXaHWYecKas
3Heprus, nepuog W 4Yactota KonebaHwi, [MHA BOJHbI,
FPOMKOCTb 3BYKa M BbICOTA TOHa, CKOPOCTb CBETA, MOKa3aTe/b
MPenoMIeHNs cpefpl), MpY ONMCaHUW MPaBWU/IbHO TPaKTOBATb
(hU3NYECKUIA CMBICNT UCMO/Mb3YEMbIX BENNYMH, 0603HAYEHUs 1
eAMHULbI  (PU3MYECKMX  BENIMYMH,  HaxoauTb  POPMYyIbl,
CBA3bIBAIOLLME [aHHYH (DU3MYECKYID BE/IMYMHY C  LPYTrUMU
BE/IMYMHAMKN, CTPOUTHL TpPaUKN  U3YYEHHbIX 3aBUCUMOCTENA
(PU3NYECKNX BENNYNH;

XapakTepu3oBaTb CBOWCTBA Tef, (DU3MYECKMEe SABMNEHUA 1
MPOLecChbl, WCMO/b3ys 3aKOH COXPaHeHWUs 3Hepruu, 3akoH
BCEMUPHOrO TArOTEHWS, MPUHLMM CYNepros3numum Cui, NPUHLUMN
OTHocuUTenbHOCTM  [anuned, 3akoHbl  HbIOTOHA,  3aKOH
COXPAHEHUA WUMMYNbCa, 3aKOHbl OTPaKEHWUS W MPesioM/IeHNA
CBeTa, 3aKOHbI COXPaHeHNs 3apsAL0BOro 1 MaccoBOro Yncen npu
AO0EPHbIX  peakuusx, Mpy 3TOM  [JaBaTb  C/IOBECHYHO
(hopMy/IMPOBKY 3aKOHa M 3anucbiBaTb €ro MaremMaThyeckoe
BbIPaXXEHMNE;

06BACHATL (HM3MYECKMEe NPOLIECCHI 1 CBOWCTBA TeJ1, B TOM UnC/e
MW B KOHTEKCTE CUTyauuil MpPaKkTUKO-OPUEHTUPOBAHHOIO
Xapaktepa:  BbIFIBNATb  MPUYUHHO--CNIEACTBEHHbIE  CBSA3MN,
CTPOMTb 0OBACHEHME N3 2—3 NOrMYECKMX LIAroB C Oropou Ha 2—
3 VM3Y4YeHHbIX CBOMCTBA (PU3UYECKUX SBMEHWUN, (UN3NYECKUX
3aKOHOB W 3aKOHOMEPHOCTEN;




pellaTb pacyéTHble 3afayun (onupatoLimecs Ha cuctemy us 2-3
YPaBHEHWI1), UCNOMb3YA 3aKOHbl M (HOPMY/ibl, CBS3bIBAOLLME
(hM3nYeCKMe BENMUMHBI: Ha OCHOBE aHa/iM3a YC/OBMS 3a4auu
3anncbiBaTb KpaTKoe YCNOBWE, BbISIBNATb HeAoCTatolwme nam
N36bITOYHblE  AaHHble, BbIOMPaTb 3aKOHbl U (HOPMY/ibI,
HeobxoanMble AN peLleHus, NPOBOAUTL PacyéTbl U OLEHMNBATb
PEAICTUYHOCTb  MOMYYEHHOrO  3HA4YeHUs  (PU3MYECKOIA
BE/INYMHBI;

pacrno3HaBaTb MPOG/JEMbl, KOTOPble MOXHO PeWwunTb npu
MOMOLLM  (PM3NYECKMX  METOLOB,  UCMO/b3ys  OnucaHue
NCCNefoBaHWs,  BblENATb  MPOBEPSeMOe  MPeANOOXeHNE,
OLeHMBaTb NPaBUILHOCTL NOPSAKA MPOBEAEHNA UCCeLOBaHNS,
AenaTb BbIBOAbI, MHTEPNPETMPOBATL Pe3y/bTaTbl HAOMHOAEHNIA 1
OnbITOB;

MPOBOANTbL ONbITbl N0 HAGMOAEHNIO (IU3NYECKNX SABNEHUIA NN
(h131YECKNX CBONCTB TeN (M3ydeHre BTOPOro 3akoHa HbloTOHa,
3aKOHa COXpaHeHWs 3Hepruu, 3aBMCMOCTb Neproga KonebaHui
MPY>KUHHOIO MasiTHMKA OT MacChbl rpy3a 1 XECTKOCTU MPY>KUHbI
M He3aBMCMMOCTb OT aMNAUTYAbl Ma/blX  KonebaHwuii,
NPAMO/IMHEHOe PacrnpocTpaHeHUe CBeTa, PasnoXeHue 6enoro
CBeTa B CMEKTP, U3yYeHWe CBOWCTB M300paXeHWs B MIOCKOM
3epKasie U CBOWCTB M3006paXeHWs npegmeta B CobGUpatoLLeit
NINH3e, HabMHAEHME CMIOWHbIX W NMHeAYaTbIX CMeKTPoB
W3NYYeHWs):  CaMOCTOATENIbHO — cobmpaTb  YCTaHOBKY U3
136bITOYHOro Habopa 060pyA0BaHUA, ONUCLIBATL XOZ ONbITa U
ero pesynbTathbl, HOPMYIMPOBaThb BbIBOABI;

MPOBOAWTL MPWY HEOOXOAMMOCTM CEPUI0 MPAMbIX WU3MEPEHWA,
onpefensisi  CpefHee  3HA4YeHWe  W3MEPSIEMON  BEIMYMHBI
(thoKycHOe pacCTosiHMe cobupatoLlelt NH3bI), 060CHOBLIBATb
BbI6OP cnocoba nsmepeHns (M3MepuTeNIbLHOIo Npubopa);
MPOBOAWTL UCCELOBaHME 3aBUCMMOCTENR (IN3NUYECKNX BEIMYNH
C MCMO/b30BaHMEM MPAMBIX M3MEPeHWiA (3aBUCUMOCTb NYTW OT
BPEMEHM MpWY PaBHOYCKOPEHHOM [ABVXEHWW 6e3 HauyasibHOA
CKOpOCTU, Meproja KonebaHuini MaTemMaTyeckoro MasiTHMKa ot
AMHBI HUTKW, 3aBUCUMOCTM Yrnia OTPaKeHUs CBeTa OT yrna
nafieHns 1 yrna npefioMneHns oT yrna nafeHns): nnaHnupoBaTb
nccnefoBaHWe,  CaMOCTOATENIbHO — cobupaTb  YCTaHOBKY,
(mKcmpoBaTb  pe3y/nbTaTbl  MOMAYYEHHOMW  3aBMCMMOCTM
(hM3NYECKMX BENMUMH B BMAe Tabnuy wu rpadukos, fenatb
BbIBOZbI MO pe3ynbTaTaM UCCeL0BaHNS;

MPOBOANTb KOCBEHHbIE W3MEPEHMSI  (IU3NYECKMX  BENYMH
(CpefHsAs CKOPOCTb M YCKOpeHWe Tena npu paBHOYCKOPEHHOM
[BVXXEHWNW, YCKOpeHWe CBOOOAHOrO MafeHusi, KECTKOCTb
MPY>XUHbI, KOIPPULMEHT TPEHUS CKOMBXEHWS, MeXaHMUYecKas
pabota X MOLWHOCTb, YacToTa W nepuos  KonebaHuin
MaTeMaTUYeCKOro 1 NPY>XMHHOIO MasTHUKOB, ONTUYECKas cua
cobupatoweit  NIMH3bI, PagMoaKTVBHLIA (DOH): NJAaHMPOBATb




M3MEPEHUNs, CobMpaTb IKCMEPUMEHTA/IbHYH) YCTAHOBKY U
BbINOMHATL M3MEPEHUS, Cnefys MNPeLIoKEHHON WMHCTPYKLMN,
BbIUMC/ATL 3HAYEHUE BE/IMUMHBI U aHA/IM3MPOBATb MOTYYEHHbIE
pesy/bTaTbl C YY4ETOM 38aHHOI NOrPELLHOCTU U3MEPEHWIA;
cobnofatb npaeuia TEXHWKM 6e30macHOCTW npu paboTe C
nabopaTopHbIM 060pYyL0BaHNEM;

pasfMyatb OCHOBHbIE MPU3HAKM W3YYEHHbIX (U3NYECKUX
Mofenein: mMaTtepuvasibHas TO4Yka, abCoNMTHO TBEPAOE Teso,
TOYEYHbIA MCTOYHMK CBETa, Jlyd, TOHKas /INH3a, MiaHeTapHas
MOZeNb aToOMa, HYK/IOHHas MOfe/lb aTOMHOIO S4pa;
XapaKTepu30BaTb MPUHLUMMbI 4EACTBUA U3YUYEHHbIX NPUOG0POB 1
TEXHWYECKNX YCTPOMCTB C OMOPO Ha WX onucaHus (B TOM
yucne: CNWAOMETP, [aTyYMKM  MOMOXKEHUS, PacCTOSHUA 1
YCKOPEHWA, pakeTa, 3XO0/M0T, OYKW, Mepuckor, ¢oToannapar,
OMTUYECKMe CBETOBOAbI, CMEKTPOCKOMN, [J03MMeTp, Kamepa
BunbCOHa), WCMOMb3ys 3HaHUA O CBOWCTBaX (HU3NYECKMX
AB/IEHWI 1 HEO6XO0AMMbIe (IU3NYECKMe 3aKOHOMEPHOCTH;
MCMNOMb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKN W3YYEeHHbIX
TEXHWYECKUX  YCTPOWCTB, W3MEPUTENbHLIX  MPU6OPOB 1
TEXHONOMMYECKMX  MPOLECCOB  NPW  pelleHun  yyebHo--
NPaKTUYeCKMX 3afad, OMTUYECKME CXeMbl A/19 MOCTPOEHWUS
1300paXKEHNI B NIOCKOM 3epKasie 1 COOMPatOLLE NINH3E;
NPUBOANTL MPUMEPbI (HAXOAUTb MH(OPMaLUO O MNpumepax)
MPaKTUYeCKOro  UCMO/Ib30BaHUA  (DU3NYECKMX  3HaHWA B
MOBCELHEBHOM >KU3HWM [NA obecneyeHUs 6Ge30nacHOCTM npu
obpauleHnn ¢ npubopamm N TEXHUYECKMMU YCTPOMCTBaMM,
COXpaHeHUs 3[0pOBbS M COG/IOAEHUS HOPM 3KOJIOMMYECKOro
MoBeAEHNS B OKPYXKatOLLEN cpefe;

OCYLLECTB/IATL MOUCK MHOPMaL N (IU3NYECKOTrO COLepXKaHus
B VIHTepHeTe, C€amOCTOATENIbHO  (HOPMYMPYS  MOUCKOBBIA
3anpoc, HaxoguTb NyTW  OMpefdeneHnss  [AOCTOBEPHOCTU
NOMYyYEHHOM MHMOPMaLMM Ha OCHOBE WUMEKLMXCS 3HAHWIA W
[ONOMHUTENbHBIX UCTOYHWKOB;

MCNONb30BaTh MPW BbIMOSHEHUM YYebHbIX 3afaHui Hay4yHO--
NoONynspHyl0  nTepaTtypy  (PU3MYECKOr0  COAepXKaHus,
CMpaBOYHble MaTepuasbl, pecypcbl ceTv VIHTepHeT, BnageThb
npuémamy  KOHCMEKTMPOBaHWUS  TeKCTa,  MNpeobpa3oBaHus
MHhopMaL MM U3 O4HO 3HAKOBOW CUCTEMbI B APYTYIO;
co3JaBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHbIE COOOLLEHUS Ha
OCHOBE MH(OPMALMM U3 HECKO/IbKUX UCTOYHMKOB (IN3NYECKOrO
cofiepaHus, Ny6MyHO MpeAcTaBNATL Pe3y/bTaTbl MPOEKTHOM
WX UCCNefoBaTeNbCKOM AeATeNbHOCTW, MPU 3TOM [PamOTHO
MCNOMNb30BaTh M3YYEHHbIN MOHATUIAHBIA annapaTr M3y4aeMoro
pasfena M3nMKu 1 CONPOBOXAaTb BbICTYMNIEHNE MPe3eHTauuel
C YY4ETOM OCOBEHHOCTEN ayanTOPUM CBEPCTHUKOB.




