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MNOACHUTEJIbHAA 3AMUCKA.

LLIKoNbHbIA KYpC (PU3MKKN 0 cMCcTeMoobpasylowmn Ang eCTeCTBEHHO-HayYHbIX y4ebHbIX
npeaMeTOoB, MOCKONbKY (U3NYECKMEe 3aKOHbl NexaT B OCHOBE COAEep)XaHWs KypcCoB
xumunu, buonorun, reorpamn 1 acCTpOHOMUMN.

dusnka 0 HayKa, miydawowaa Hanbonee obuime 3aKOHOMEPHOCTW SABJMIEHUN NPUPOAbI,
CBOWCTBa M CTpOEHUE MaTepuun, 3aKOHbl ee ABMXeHUS. OCHOBHbIe MOHATUA (DU3UKK U ee
3aKOHbl UCMOJIb3YIOTCHA BO BCEX €CTECTBEHHbIX HayKax.

du3nkKa msyvaeT KOSINYECTBEHHbIE 3aKOHOMEPHOCTWN MPUPOLHLIX ABEHUA U OTHOCUTCSA
K TOYHbIM HaykaM. BmMecTe C TeM rymaHmTapHbI noTeHuman pusmknm B HOpMUPOBaAHUN
obLen KapTUHbl MUpa U BANAHUM Ha KaYeCTBO XXU3HWU YesioBe4eCTBa 0YeHb BbICOK.

dusnka 0 3KCNepMMeHTasibHas HayKa, M3yvalolas MPUPOAHbIE SIBAEHUS OMbITHbIM
nyteMm. [lloccTpoeHnem TeopeTmyecknx Moaenenn dusmka paeT 0O6bACHeHue
Habnogaembix aBAeHUN, GopMmynnpyeT @dusndeckme 3akoHbl, NpeacKasbiBaeT HOBble
ABNEHNS, CO3JaeT OCHOBY ANA MNPUMEHEeHUS OTKPbITbIX 3aKOHOB MNpuMpoAbl B
YyesioBe4eCKOW npakTuke. ®dusnveckme 3aKoHbl JiexxaT B OCHOBE  XUMUYECKMX,
Bronornyecknx, aCTpoOHOMMYECKNX ABneHnn. B cnny oTtMmedveHHbIX ocobeHHOCTen hrnsnku
€e MOXXHO CYMTaTb OCHOBOM BCEX eCTeCTBEHHbIX HayK.

B coBpeMeHHOM Mupe posb (PU3NKU HernpepbiBHO BO3pacTaeT, TakK KakK OHa SBNAETCH
OCHOBOM Hay4HO-TeXHMYecKoro nporpecca. Wcnonb3oBaHMe 3HaHUA MO0  U3nNKe
HeobXoAMMO KaXXAOMYy [ANS pelleHns MpakTUYeCKux 3afay B MOBCEAHEBHOW >KU3HW.
YCTpPONCTBO WM MpUHUMN [EeNCTBUA OONbWWMHCTBA MNPUMEHAEMbIX B ObITY N TexHuKe
npnbopoB U MexaHW3MOB BMOJSIHE MOryT CTaTb XOPOLUEN WAMCTpaumen K nlydaembiM
BOMpOCaM.

Llenu niyyeHns pusnkm B OCHOBHOW LLKONE cleayoLine:

® nprnobpeTeHne wuHTepeca ©n CcTpemMyeHna obyydalowmxca K Hay4YHOMY
N3Y4YEeHUIO TMPUPOLbI, Pas3BUTUE WX WHTENNIEKTYallbHbIX W TBOPYECKUX
cnocobHocTen;

® pa3BMTME NpPenCTaB/NEHUA O Hay4YHOM MeToje MO3HaHMSA U hopMmpoBaHue
NCcCnefoBaTeNbCKOr0 OTHOLLUEHUS K OKPY>KAIOLWUM SABNEHUSAM;

® opMMpOBaHME HAY4YHOr0O MUPOBO33PEHUA KaK pesynbTaTa W3y4YeHus
OCHOB CTPOEHUs MaTepun U PyHOaMeHTalbHbIX 3aKOHOB (hU3NKUY;

® chopMMpoBaHME NpPeACTaBfAEHUA O poan (U3UKN ONS pasBUTUSA OPYyrux
€CTeCTBEHHbIX HayK, TEXHUKU N TEXHOJI0rni;

® pa3BuTUE npeacTaB/eHUI 0 BO3MOXXHbIX chepax byaylien
npoceccnoHanbHON AeATeNbHOCTU, CBA3AHHOM C (PhU3MKON, MNOArOTOBKA K
JanbHenwemMy oby4eHunio B 3TOM HanpaBJ/ieHUN.

HdocTmxeHne 3Tux uenenm nporpamMmbl Mo GuU3nKke Ha YPOBHE OCHOBHOIO

obuiero obpaszoBaHusa obecrneymBaeTCsa pelleHMeM cneayoLmnx 3agau:

® npnobpeTeHne 3HaHWMN O JOUCKPETHOM CTPOEHUM BewecTBa, O
MEeXaHU4YeCKMX, TEensoBblX, 3SNEKTPUYECKUX, MaArHUTHbIX U KBAHTOBbIX
ABNEHNSAX;

® nprnobpeTeHne yMeHWM ONUCbiIBaTb U  0O0BACHATL  hU3nyeckue
ABJIEHNSA C NCMOJIb30BaHNEM MOJTIYHEHHbIX 3HAHU;

® OCBOEHME MEeTOAOB pelleHns MPoCTEMMX  PaCHETHbIX 3ajady ¢
NCNOJSIb30BaHUEM  (PU3MYECKMX MoJesnen, TBOPYECKUX U  MNPaKTUKO-
OPUEHTUPOBAHHbLIX 3a4au;

® pa3BuTME yMeHU HabnwoaaTe NPUPOAHbLIE SABAIEHUS U BbIMOJHATL OMbIThI,
nabopaTtopHble paboTbl U 3KCNEepUMMEHTaNbHble  WUCCAeAOBaHMA C
NCMOJIb30BAaHUEM NU3MEPUTENbHbLIX NPNBOopPOB;

® ocBoeHue npuémoB paboTbl C MHGMOPMaUMENn (HU3NYECKOrO COAEPKaAHUS,
BKJ/IIOMAA MH(OPMaLNIO O COBPEMEHHbIX AOCTUIXXEHUAX (U3NKK, aHaNU3 U
KpUTNYECKOe oLeHMBaHMe UHpopMaLmu;



® 3HaKOMCTBO co chepamm npogeccnoHasibHON 0esATeNbHOCTH,
CBA3@HHbIMU C (PU3NKON, U COBPEMEHHbLIMU TEXHOOrMAMU, OCHOBAHHbLIMU
Ha LOCTUXXEHUAX PU3NYECKON HayKN.



1. MJIAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NMPOIrPAMMBI MO ®U3UKE HA
YPOBHE OCHOBHOI'O OBLLEFO OBPA3OBAHUA

N3yyeHne usnkm Ha ypoBHe OCHOBHOro obuiero obpasoBaHus
HanpaB/fieHO Ha [OOCTUXKEHWE JIMYHOCTHbIX, MeTanpeaMeTHbIX W MNpeaMeTHbIX
obpa3oBaTesibHbIX Pe3y/ibTaTOB.

B pe3ynbTaTe u3lydeHUa GU3NKKM Ha YPOBHE OCHOBHOro obuiero
obpasoBaHuA y obydvatlouweroca byayT chopMupoBaHbl chefylolmne JANYHOCTHbIE
pe3ynbTaThbl B YacTu:

1) NATPMOTUYECKOro BOCMUTAHMUS:

® nposBieHune MHTepeca K ncropumn " COBpPEMEHHOMY cocT
OSAHUIO POCCUNCKON hU3NYECKOW HayKu;
® |IeHHOCTHOe OTHOLUEeHune K OOCTUXKEHUAM POCCUNCKUX
YYEHbIX-
(PU3UKOB;

2) Fpa>xgaHCKoro u AyxXoBHO-HpPaBCTBEHHOro BOCMUTaHUA:
® OTOBHOCTb K aKTUBHOMY y4acTuio B obcyXxaeHunm obecTBEHHO 3HAYUMbIX U
3TnYecknx npobnaem, CBA3aHHbIX C MNPaKTUYECKUM MPUMEHEHNEM AOCTUXKEHUN
PU3nKY;
® 0OCO3HaHMEe BaXXHOCTWU MOPASIbHO-3TUYECKUX MPUHUMMNOB B OeATesIbHOCTU
Y4YEHOro;
3) 3CTeTUYEeCKOro BOCMUTaHUSA:
® BOCMPUATUE ICTETUYECKMX KayeCTB (U3MYECKOW HayKu: eé rapMOHUYHOro
MOCTPOEHUSA, CTPOrOoCTN, TOYHOCTU, JTAKOHNYHOCTU;
4) UEeHHOCTU Hay4YHOro rno3HaHuA:
® OCO3HaHMe LLeHHOCTUN PU3NYECKON HAYKN KaK MOLLHOIrO0 MHCTPYMEHTa MOo3HaHUSA
MUpa, OCHOBbI Pa3BUTUA TEXHOJIOMNIN, BaXXHENLLEN COCTaBAAOWEN KYNbTYypbl;
® pa3BUTUE HayyHon nbo3HATENBHOCTN, WHTEepeca K WncCciefoBaTebCKON
hesaTenbHOCTW;
5) ¢OpMUPOBAHUA KYyNbTYpbl 340POBbSi U 3MOLMOHaNbHOro 6narononyyus:
® 0CO3HaHMe ueHHocTn 6e3onacHoro obpas3a >XWM3HM B  COBPEMEHHOM
TEXHONOMMYEeCKOM MMUpEe, Ba)XHOCTKM npaBun 6e3onacHOro noBeAeHUS Ha
TpaHCNopTe, Ha AOpoOrax, C 3J/IeKTPUYECKMM W TenaoBbiM obOpynoBaHMEM B
OOMaLLHNX YCNOBUAX;
® CchOpMUPOBAHHOCTb HaBblka pecdiekcun, NpusHaHMe CBOEro rnpasa Ha OWNDBKY
N TakKoro ke mpaBa y Opyroro 4esioBeka;
6) TPYAOBOro BOCMUTaHMUA:



® aKTMBHOE Yy4yacTue B peleHUN TnpakTU4eckKmx 3agady (B paMKax CeMbMn,
obpasoBaTenLHOM  OpraHmMsauunm, ropoda, Kpasd) TexXHONOrn4yeckom "
coumrasnbHOM HamMpaBJIEHHOCTU, TPebyWmMxX B TOM 4Yucie n usn4ecknx 3HaHum;
® JHTepecC K NMPakKTUYeCKOMY M3YyYeHMIo npodeccuin, CBsI3aHHbIX C PU3NKON;
7) 9KOJIOrn4ecKoro BOCMNUTAHUA:
® OpuMeHTauusa Ha npuMeHeHue QUusndYecknx 3HaHWUN ONA peleHns 3ajadvy B
obnacTtn okpyXatowen cpegbl, MNAaHUPOBAHUA TMOCTYMKOB W OLEHKU UX
BO3MO>XHbIX MOCNEACTBUA O OKPY>KaloLen cpenbl;
® 0CO3HaHMe rjobanbHOro xapakTepa 3KOJlIormyeckmx npobnem v nyTen wux
peweHns;
8) ajanTauMM K U3MEHSAIWUMCS YCJIOBUSIM COLUMasIbHOW W NPUPOAHOW
cpeabl:
® noTpebHOCTb BO B3aWMOOENCTBUMN MPU BbINOJIHEHUW WNCC/IEA0BAHUNA W
MPOEKTOB (h1U3MYECKON HAMPaBEHHOCTN, OTKPbLITOCTb OMbITY U 3HAHUAM

Apyrux;

® MOBbILLIEHNE YPOBHSA CBOEW KOMMETEHTHOCTU 4Yepes3 MNpakTU4YecKyio
0eATeNIbHOCTb;

® notpebHOCTb B dhopmmpoBaHumn HOBBbIX 3HaHWNA, B TOM
yucne GopMysIMPOBaTb UOEN, MOHATUSA, TUMOTE3bl 0 PU3NYECKUX 0OBbEKTAX U
ABNIEHUAX;

® 0OCO3HaHue AednUNTOB COBCTBEHHbLIX 3HAHUA N KOMMNETEHTHOCTEN BobnacTun
PUn3nKN;

® NJaHNPOBaHWE CBOEro pPasBUTUS B NMPUOBPETEHUN HOBbIX (PU3NYECKNX 3HAHWI;

® CcTpeMsieHne aHann3mpoBaTb n BbISBNATb B3aMMOCBSA3M npup
onbl,06LLEeCTBa U 3KOHOMMKK, B TOM YUCJIE C UCMOJIb30BAHNEM (PU3NYECKMX
3HaAHWNR;

® OLleHKa CBOUX OENCTBUI C YYETOM BJIMAHMA Ha OKpPY>KaloLlylo cpeay,
BO3MO>XHbIX r106asbHbIX MOCAeACTBUN.

METAMPEOMETHbBIE PE3YJIbTATDI

B pe3ysnbTaTe 0CBOEHUA MporpamMmbl Mo (U3NKE Ha YPOBHE OCHOBHOIO
obuwero obpaszoBaHua y obyvatoweroca 6yaoyT chopmMupoBaHbl MeTanpeaMeTHble
pe3ynbTaTbl, BKJOYaOLWIME MO3HaBaTe/IbHble YHUBEpCasibHble y4ebHble OEeNncTBuUS,
KOMMYHWUKATMBHbIE  YHMBEpCalsibHble  y4yebHble  OencTeus, perynsaTueHble
YHUBEpPCaJibHbIE yYebHble AeNnCTBUS.

Mo3HaBaTeNbHble YHUBEpCcasibHble y4yebHble AeicTBuA ba3oBbie sormyeckune
nencrTeus:



BbISIBJIATb N XapaKTepu3oBaTb CyLLECTBEHHbIE MPU3HaKN 06BHEKTOB (ABEHUN);
yCTaHaB/AINBaTb CYLUECTBEHHbIN MPU3HaAK Krnaccudumkaumm, OCHOBaHMA OJs
0606L1eHNsa N cpaBHEHUS;
BbISIBJIATb 3aKOHOMEPHOCTM U NPOTUBOPEYUS B pacCMaTpuBaeMbiX akKTax,
OaHHbIX U HabnogeHNsax, OTHOCALWMXCA K PUINYECKMM SABJIEHUSAM;
BbISIB/IATb MPUYNHHO-CNEACTBEHHbIE CBA3N MPU U3YYEHUUN PU3NYECKUX ABNEHUN
W npoueccoB, pAenaTb BbiBOAbI C WCMOJb30BaHWEM  OEOYKTUBHbLIX W
WHOYKTUBHbIX  YMO3aKJ/IlOYEHUN, BblABUraTb TMUMNOTE3bl O B3aWMOCBA3SX
hU3MYECKNX BENYNH;
CaMoCToATEeNIbHO BbIOMpaTb cnocob peweHns y4vebHol usnyeckon 3adayn
(CpaBHeHWE HECKOJIbKNX BapWaHTOB pelleHus, Bbibop Hambonee moaxonsiiero
C YYETOM CaMOCTOSATESIbHO BblOENEHHbIX KPUTEPUEB).

Bba3oBble uccneposaTenbCKue OEencTBuUs:

® LCMOJsIb30BaTb BOMPOCHI KaK UCCNenoBaTeNbCKNA MHCTPYMEHT MNO3HaHUS;

MPoBOANTbL MO CaMOCTOSTENIbHO COCTaBJIEHHOMY TMJlaHy OMbIT, HECNO0XHbIN
(hU3MYECKUI SKCNEPUMEHT, HeBObLLIOE UcCnenoBaHne PU3NYECKOrO ABJIEHNS;
OUEHMBATb Ha MNPUMEHUMOCTb U AOCTOBEPHOCTb MHGAOPMaLUWIO, MOJIYYEHHYIO B
Xxo4e uccnenoBaHUs NN 3KCNEPUMEHTa;
caMoCToATeNIbHO opMynnpoBaTb 06006WEHNA M BbiBOAblI MO pe3yJibTaTaM
npoeenéHHOro HabngeHns, onbiTa, UCCNEeNoBaHUS;
MPOrHO3MPOBaTb BO3MOXHOE OajibHelllee pa3BuTue dU3NYecknx NpoLLeccos, a
Tak>XXe BblABUraTb MNPeanonoxeHus 06 Mx pa3BUTUM B HOBbIX YCJIOBUAX W
KOHTEeKCTax.

PaboTta ¢ uHcopmaumeit:
MPUMEHATb pa3/iInyHble MeToAbl, WHCTPYMEHTbl W 3arnpocbl MpU MNOUCKEe W
otbope wuHMOPMaUUM WM  OaHHbIX C YYETOM nNpenioXeHHon Yy4yebHown
pum3nyeckom agadn;
aHaNN3MpoBaTb, CUCTEMATU3NPOBATb W UHTEPNPeTUpPoBaTb MHGOPMaLNIO
pas3siNyHbIX BUOOB U OpM NpencTaBeHUs;
CaMoCTOATESNIbHO BbIbMpPaTh ONTMManbHYyO OpMy NpencTaBsieHNnsa NHGopMaLumn
N WANIOCTPMPOBATh pellaeMble 3aa4M HECJSIOXKHbIMU CXEMaMU, AnarpamMmamu,
WHOM rpacnkon n nx KombuHaumamu.

KOMMyHVKaTUBHbIEe yHMBEpCaJsibHble y4YebHble AelcTBuA:
B xone obcyxaeHus yyebHOro maTepuana, pesysnbTaToB nabopaTopHbiX paboT
N TMPOEKTOB 3afaBaTb BOMPOCbI MO CywWwecTBy o06cyXgaeMon Tembl W
BbICKa3blBaTb



naewn, HaueneHHble Ha pelwleHne 3afayn u nognep)kaHve 6naroxxenatesbHOCTU

obLeHuns;

® COMocCTaBfIATb CBOU CYXAEHUSA C CYyXOEHUSAMW ApYrnux y4acTHUKOB Auanora,
obHapyXmnBaTb pasanyme n CxXxoA4CTBO NO3ULUN;

® Bbipa)kaTb CBOI TOYKY 3PEHUSA B YCTHbIX M MUCbMEHHbIX TEKCTaXx;

® ny6bnyYHO nNpencTaBAATb pe3ysbTaTbl BbIMOJHEHHOrO (U3NYECKOro onbiTa
(3KCMepunMeHTa, NCCefoBaHns, NPoeKTa);

® MoHWMMaTb W WCNOJIb30BaTb MNPeMMyllecTBa KOMaHAHOW W WHAWBUOYANbHON
paboTbl MpK peleHnn KOHKPeTHON ursnveckon npobniemsbl;

® MpMHMMaTb LEeSIN COBMECTHOW AeATeNbHOCTUN, OPraHN30BbIBaTbh AENCTBUA Mo eé
OOCTMXKEHUIO: pacnpedensaTb ponan, obcyXaaTb MNPOLEeccbl U pe3ynbTaThl
CcoBMeCTHOW paboThl, 0606LWaTe MHEHUS HECKOJIbKUX I0AEN;

® BLIMOJIHATL CBOK YacTb paboThbl, OOCTUrass KayeCTBEHHOro pe3yJbTaTa Mo
CBOEMY HarpaBJIEHUIO U KOOPAWHMPYA CBOW OENCTBMA C OPYrMMU YN€HaMu
KOMaHAbl;

® OoLEeHMBaTb KayeCTBO CBOero BkJAada B obWWMiA MnpoOoykKT MO KpUTeEpUusam,
CaMOCTOATENIbHO CPOPMYIMPOBAHHBIM YYaCTHMKaMN B3aUMOOENCTBUSA.

PerynsiTuBHble yHUBepcasibHble y4ebHble aeiticTBus CamoopraHu3aums:
® BbLIABIATb ﬂp06ﬂeMbI B XW3HEHHbIX ”n y‘-leﬁHbIX CNTyaunsx, Tpe6y+ou.|,v|x ansa
peweHns (pl/l3|/|‘-IeCKI/IX 3HaHI/II7I;

® OpPUEHTMPOBATLCH B pPasnNYHbIX noaxonax NPUHATKSA pelieHunin
(MHOAMBMOYaNbHOE, MNPUHATME peweHns B rpynne, MNPUHATME PpeLUeHUi
rpynnon);

® CaMOCTOATENIbHO COCTaB/IATbL aJIrOPUTM pelleHnss (U3NYeCcKon 3ajaym wuan
nnaHa WCCNefoBaHMS C  YYETOM UMMEILWMNXCA pPecypcoB U COBCTBEHHbIX
BO3MOXXHOCTEW, apryMeHTMPOBaTh NpeasaraemMble BapuaHTbl pelleHunii;
® nenaTb BbibOp 1 6paTb OTBETCTBEHHOCTH 3@ peLleHune.
CaMOKOHTpPOJ1b, SMOLIMOHAJIbHbIA UHTENNEKT:
® naBaTb afEeKBaTHYIO OLEHKY CUTyaLun 1 npennaraTb niaH eé
N3MEHeHUs;
® 0O6BACHATH NPUYMHBI [OCTUXKEHUSA (HEOOCTUIXKEHMS) pe3ynbTaToB
AesTeNbHOCTWN, AaBaTb OLLEHKY NpuoBbpeTéHHOMY OMbITY;
® BHOCMTb KOPPEKTMBbI B [AesATeNbHOCTb (B TOM YWUC/Ie B XO[A BbIMNOJIHEHMS
(pn3nYecKoro mMccnenoBaHUs WM NPOEKTa) Ha OCHOBE HOBbIX OBCTOSTENbLCTB,
N3MEHUBLUMXCS CUTYauuiA, yCTAHOBNEHHbIX OLMO0K, BOSHUKLUNX TPYAHOCTEN;
® oLEeHMBaTb COOTBETCTBME pe3ysibTaTa Lean U yCIoBUSM;
® cTaBuTb cebss Ha MeCTO ApPYroro 4YesnoBeka B Xo4e Crnopa WM AUCKYCCUW Ha
Hay4YHYl0 TeMy, NOHMMaTb MOTMBbI, HAMEPEHUS 1 JTIOTUKY OPYroro;



® nMpu3HaBaTb CBOE MpPaBO Ha OWWOKY Mpu peleHun pU3nYeckux 3adady unm B
YTBEPXXAEHNSX Ha Hay4YHble TEMbl U TaKOe »Xe MpPaBo APYroro.

NPEOAMETHBIE PE3YJIbTATHI

K KoHUy obyyeHus B 7 Knacce npeameTHble pe3ysibTaTbl Ha 6a30BOM ypoBHe

OOJKHbI 0TpakaTb COOPMUPOBAHHOCTL Yy 06y4datloWMXCA YMEHNI:

® 11CN0/Ib30BaTb MOHATUA: PU3NYECKMEe N XUMUYecKne saBneHud, HabnwogeHune,
3KCMEepMMEHT, MopAesib, runoTesa, eauHuUbl (OU3NYECKUX BEANYUH, aToM,
MofeKkyna, arperaTHble COCTOAHNSA BellecTBa (TBEPAOE, xungkoe,
rasoobpasHoe), MexaHu4yeckoe [BUMKEHMEe (paBHOMEpPHOe, HepaBHOMepHoe,
NMPAMOJINHENHOE), TpPaeKkTopus, paBHOAENCTByOWaa Cwuna, Agedopmauns
(ynpyras, nnactm4eckas), HeBeCOMOCTb, coobLuatowmecs cocyabl;

® pas3nnyaTb HABNeHua (Auddysnda, TensoBoe ABMKEHMe YacTul BeLlecTBa,
paBHOMEpPHOe OBV>XeHue, HepaBHOMEpPHOoe OBVXXeHue, nHepuuns,
B3aMMOJENCTBME Tes, paBHOBecue TBEPAbLIX Tes C 3aKperJyiéHHOW OocCbio
BpalleHuns, nepefadvya AaB/eHNs TBEPAbIMW TenaMu, XULKOCTAMU K rasamu,
aTMoccepHoe paBieHue, nMJsiaBaHWe Ten, MpeBpalleHNns MexaHUYeCcKomn
3Heprum) No OMMCaHUID WX XapaKTepHbIX CBOMWCTB W Ha OCHOBE OMbITOB,
OEMOHCTPUPYOWNX OaHHOe hu3n4eckoe AaBJeHUne;

® pacrno3HaBaTb MNPOSABJEHNE M3YYEHHbIX (PU3NYECKNX ABJIEHUA B OKpY>KatoLem
MuUpe, B TOM 4Hucse usmHeckme sBMAEHUA B Npupoae: npuMepbl OBUXKEHUSA C
pPa3fIMYHbIMK CKOPOCTAMU B >XUBOWM W HEXWUBOW Npupoae, OENCTBME CUJlb
TpeHUs B Npupoae N TexHuKe, BAMAHUE aTMOCHEPHOro OaBIEHUSA Ha >XUBOW
opraHu3Mm, njaBaHue pblb, pbl4arnm B Tesie YesioBeKa, MpU 3TOM MNepeBOAUTb
NpakTUYeCcKylo 3afady B Y4ebHyl, BblOENATb CyLEeCTBEHHble CBOWCTBa
(MPU3HaKW) pn3nNYecKknx sABIEHNN;

® onNucCbiBaTb W3y4YEeHHbIe CBOMNCTBa Ten U (Qusnyeckme saBeHUSA, MCNOoJIb3yS
dunsnyeckne BennYUHbLI (Macca, 06bEM, MIOTHOCTb BELLECTBa, BpPeMS, MNyTb,
CKOPOCTb, CPeOHAS CKOPOCTb, CMJIa YMPYrocTun, Cuna TAXKeCcTu, BeC Tena, cuia
TpeHus, aBneHue (TBEPAOro Tena, XMAKOCTW, rasa), BbiTaJKmMBalowas cuna,
MexaHun4yeckasa paboTa, MOWHOCTb, MA€Y0 CWUJibl, MOMEHT CWbl, KO3(hduuneHT
MONEe3HOro OENCTBUA MEXaHW3MOB, KMHEeTMYeCcKas M NOoTeHuMasibHasa aHeprus),
Mpu OMNMWCaHMM MNpPaBUbHO TPaKTOBaTb (PUNYECKUIN CMbICA WUCMNOJb3YEMbIX
BE/NYNH, UX o0603Ha4YeHNa N eanHnubl (GU3NYECKNX BENNYUH, HAXOAWUTb
dopMynbl, CBA3bIBaOWME OaHHYO (U3NYECKYID BeINYUHY C  OpYyrumu
BE/IMYNHAMN, CTPOUTb TrpaPuKM M3yYEeHHbIX 3aBUCMMOCTEN  (PU3NYECKUX
BEJINYUH;

® XapaKTepusoBaTb CBONCTBa Tes, M3ndeckme SBAeHUSA 1 NpoLecChl, UCMOoJb3ys
npaBuia CNOXeHUs cun (BAOSb OOHOW MNpPsMON), 3aKOH lyKa, 3akKoH [lackans,
3aKoH Apxmmena, NpaBuio paBHoBecuA pbidara (610Ka), «3010TOEe NpaBuIo»



MeXaHUKN, 3aKOH COXpaHeHNA MeXaHU4ecKom SHeprun, npm >3TOM [OaBaTb
C/10BECHYIO dHopMyNPOBKY 3aKOHa n 3anncbiBaTb ero MaTeMaTun4eckoe
Bblpa>XeHWne;

00BbSACHATb (hU3NYecKne siBJieHUs, NpoLeccbl U CBOWCTBa TeJ, B TOM 4YuUC/ien B
KOHTEKCTe CUTyauuin NpPakTUKOOPUEHTUPOBAHHOIO XapakKTepa: BbIsIBASATb
MPUYNHHO-CNEeACTBEHHbIE CBSA3W, CTPOUTb OOBSACHEHME N3 1—2 JIOrNYeCcKux
laroB C OMOPOM Ha 1—2 W3Yy4YeHHbIX CBOWCTBA (U3NYECKUX SBIAEHUNA,
hU3NYEeCKNX 3aKOHA MM 3aKOHOMEPHOCTU;

pewaTb pacyéTHble 3adayn B 1—2 OENCTBUS, WUCMONb3ya 3aKOHbl N POPMYIibl,
CBsi3blBalOWINE (PU3NYECKNE BEJIMYMHbLI: Ha OCHOBE aHasin3a YyCJ/IoBUS 3ahdauun
3anucbiBaTb KpaTKoe YycCJioBMe, MOACTaBAATb (u3nveckme BeJIMYMHbLI B
dopMynbl KU NpPoOBOAMTb  PacCYéTbl, HaxXOAWUTb  CrMpaBOYHble  OdaHHble,
HeobxoanMble ONA pelleHns 3afad, OUeHUBATb PeasIMCTUYHOCTb MOJIyHEHHOWN
hU3NYeCcKon BeNYNHDI;

pacno3HaBaTb NPob6aeMbl, KOTOPbIE MOXXHO PELUNTb MNPX MOMOLLUK (PU3NYECKUNX
MeToA0B, B ONMCAHUN UCCNenoBaHUS BblAeNsaTb NpoBepseMoe MnpeanosioeHne
(rmnoTesy), pasnnMyaTb U UHTEPNPETUPOBATbL MNOJYYEHHbIA pe3ysbTaT, HaX0AUTb
ownbKM B xo4e onbiTa, AesiaTb BbIBOAbI MO €ro pesysbTaTaM;

MPOBOANTbL OMbITbl MO HabnloAeHUIO PU3NYECKUX SABAEHUA UK HUBNYECKUX
CBONCTB Ten: OpMy/MpoBaTb MNpOBepsieMble MNpPennonoXxeHus, cobupaTb
YCTAHOBKY W3 npeano)xeHHoro obopyaooBaHWs, 3anucbiBaTb XO4 OMbiTa W
hopMynmpoBaTb BbiBOAbI;

BbIMOJIHATL MPsIMble U3MEPEHUs PacCTOAHUA, BPEMEHWU, MacCbl Tesna, 06béMa,
Cunbl N TemnepaTypbl C NCNOJIb30BAaHNEM @HAJNIOrOBbIX U LINGMPOBLIX NMPUbopos,
3anncbiBaTb MNOKa3aHua npubopoB C y4€TOM 3ajaHHOM  abconoTHOM
MOrpeLHoOCTN N3MEPEHNIA;

NMPoBOANTb WCC/ledoBaHWE 3aBUCUMOCTW OOHOW (U3MYECKOW BENINYUHBbI OT
Opyrom C WNCNosb30BaHWEM MpPSMbIX  WU3MEPEeHUn  (3aBUCMMOCTU  MyTWU
PaBHOMEPHO AOBMXKYLLEroca Tesla OT BPEMEHU ABUXEHWUS TeNa, CUJbl TpeHus
CKOJMIbXXEHUS1 OT Beca TeNa, KayecTBa 060paboTKM noBepxHOCTen Ten u
HE3aBUCUMOCTU CWUNbl TPEHUs OT [MJowaan COMPUKOCHOBEHUSA Ten, Cuibl
yNpyrocTm oOT YAJMHEHUS MPY>XWUHbl, BblTaJIKUBawoLWen cuabl OT 06BbLEMa
MOrpy>XEHHOM YacCTW Tena M OT MJIOTHOCTU >KUOKOCTWU, €€ He3aBUCUMOCTU OT
NJOTHOCTW Tena, OT TrAybuHbl, Ha KOTOPYI TMOrPy>XXeHO Teno, YCJIOBUN
niaBaHWs Ten, YCNOBMA paBHOBecUs pbldara U 610KOB), y4acTBOBaTb B
nJaHUpoBaHUM y4ebHOro mccnepoBaHUs, cobmpaTb YCTAHOBKY W BbIMOJHATb
N3MepeHnss, cneanys TnMpeasioXXeHHOMY TMJaHy, (UKCMpoBaTb pe3yJbTaThbl
MoJlyYeHHOW 3aBUCUMOCTU (PU3NYECKNX BEJIMYMH B BUAE NPEANOXKEHHbIX
Tabnuy nrpacgunkos, genaTb BbIBOAbLI MO pe3ysbTaTaM UCCeN0BaHNS;



MPOBOANTb KOCBEHHbIE U3MEpPEeHUA PU3NYECKNX BESINYMH (MJIOTHOCTL BewecTBa
XXNOKOCTM N TBEPOOro Tena, Cufla TPEHUSA CKOJIbXXEHMWS, OaBJIEHME BO34YXa,
BbiTaJIKMBaloLWaa cuia, AeNCTBylOWas Ha MOrpy>XEHHOe B XWUAKOCTb Teso,
KO3(bpMUMEHT  MOJSIE3HOr0  OENCTBMSA  MNPOCTbIX  MExXaHW3MOB), cCJenys
MpenslIoXKeHHOM  MHCTPYKUWUW: NpPU  BbINOJIHEHUM  U3MepeHuin  cobupaTb
3KCNepMMEHTaIbHYI0 YCTAaHOBKY M BbIYUCIATb 3HAYEHNE NCKOMOWN BEJINYUHDI;
cobnogatb npaBuna TexHukM 6e3onacHocTu npu pabote ¢ nabopaTopHbIM
obopynoBaHuem;

yKa3blBaTb MPUHUUMbI OEACTBUSA NPMOOPOB N TEeXHUYECKUX YCTPOWCTB: BECHI,
TepMOMeTp, AWHaMoMeTp, coobuwatowmecs cocynbl, OGapomeTp, pblyar,
MOABVXXHLIA N HEMOABMXHbIN 610K, HAaKJIOHHAs MJIOCKOCTb;

XapaKTepn3oBaTb MPUHLMMNbI OENCTBUSA U3YYEHHbLIX MPUOOPOB N TEXHUYECKUX
YCTPOWCTB C ONOPOM Ha UX OMMCaAHUA (B TOM 4ucae: NOALINMHUKN, YCTPONCTBO
BOAOMNPOBOAA, MMAPaBAMYECKUA MNpPecc, MaHOMEeTp, BbICOTOMEp, MOpPLUHEBOM
Hacoc, apeoMeTp), MCNosb3ysa 3HAHUS O CBOMCTBAX (U3NYECKUX HABAEHUN W
HeobxoguMble hr3nYeCcKne 3aKOHbl N1 3aKOHOMEPHOCTW;

NMPUBOANTbL MPMMeEpPbl (HaxXxoOUTb WHGOPMaLUMIO O MNpuMepax) MPaKTUYEeCKoro
NCMoJIb30BaHMA PU3NYECKNX 3HAHUIN B MOBCEQHEBHON XU3HU ONa obecnevyeHus
6e3onacHocTn npu obpaweHun ¢ npubopamMm N TEXHUYECKMMUN YCTPONCTBAMMU,
COXpaHeHns 340poBbA U cobnogeHns HOPM  IKONOrMYeCcKoro MNoBeAeHUs B
OKpYy>KatoLlen cpeae;

ocyuwecTBnaTb 0T6Op NCTOYHNKOB MHpopMaumn B NIHTepHeTe B COOTBETCTBUM C
3a[aHHbIM MOWUCKOBbLIM 3aMpoOCOM, Ha OCHOBE WMEKLWUXCA 3HAHUA N NYTEM
CpaBHEHUSA pPa3/INYHbIX NCTOYHMKOB BbIAENSATb MHMOPMaLLMIO, KOTOpas sSBAAETCA
NPOTUBOPEYNBON NN MOXKET BblTb HEAOCTOBEPHON;

NCMoJsIb30BaTb MPW  BbIMOJAHEHUN Yy4ebHbIX 3adaHUA  Hay4YHO-MOMNYJSPHYIO
anTepaTypy (PU3NYECKOro CoOep’XaHus, CrnpaBOo4YHble MaTepuasbl, Pecypchl
ceTun NHTepHeT, B/afEeTb npnémamm KOHCNEKTUPOBaHNSA TeKCTa,
npeobpasoBaHnsa MHPOPMaLMMA U3 OAHON 3HAKOBOW CUCTEMbI B OPYTrYIO;
co3gaBaTb COOCTBEHHblE KpPaTKME TMUCbMEHHbLIE W YCTHble cooblieHns Ha
OCHOBE 2—3 UCTOYHMKOB UHGOPMaunmM hrusn4eckoro cogep>xaHus, B TOM 4ucne
nybnmnyHo penaTb KpaTkue coobuwieHnsa o pesysibTaTax NPOeKTOoB Man y4ebHbix
nccnepoBaHUn, NMpyM 3TOM FPAaMOTHO WCMNOJIb30BaTb M3YYEHHbIN MOHATUNHLIN
annapaT Kypca puU3nKn, CONpoBoXXOaTb BbICTYMN/IEHNE Npe3eHTaumnen;

Mpu BbIMOAHEHUN Y4ebHbIX TMPOEKTOB W WUCCNefoBaHWA pacnpenensTb
0653aHHOCTK B rpynrne B COOTBETCTBUM C MOCTaBJIEHHbIMM 3ajavYaMu, cnegnTb
3@ BbINOJIHEHMEM MJlaHa MOEeWCTBMIW, afeKBaTHO oOueHUBaTb COBCTBEHHbLIN
BKJa4 B



LesiTeNbHOCTb  FPynnbl, BbICTPaMBaTb KOMMYHUKATMBHOE  B3auMMOAENCTBME,

YYUTbIBAsi MHEHNE OKPY>KaIoLLUX.
K kKoHuy obyyeHusi B 8 KJlacce npefmeTHble pe3ysibTaTbl Ha 6a30BOM ypoBHe

AOJIKHbBI OTpaXkaTb CPOPMUPOBAHHOCTL Y 06yYHalOLLNXCH YMEHWN:

® 1ICNONb30BaTb MOHATMSA: Macca W pa3Mepbl MOJIEKYN, TenJjoBoe ABMXEHue
aTOMOB M MOJIEKYJl, arperaTHble COCTOSIHUS BeLWecTBa, KPUCTalJIn4yeckme wu
amopHble Tena, HacCblWEHHbIN W HEHaCbIWEHHbIA Nap, BJIa>XHOCTb BO34YyXa,
TemnepaTypa, BHYTPEHHAS 3SHeprus, TenJjoBOW [ABUraTeNlb, 3/E€MeHTapHbIN
3NIeKTPUYECKUIA 3apsifl, dNeKTpUYeckoe roJsie, MPOBOAHUKU U  OMNINEKTPUKMU,
NMOCTOSIHHbIA 3NEKTPUYECKUIA TOK, MarHUTHOE MoJIE;

® pas3sinyaTb SBNAEHWS (TernJioBoe paclinupeHne W okaTue, Tensonepenaya,
TensoBoe paBHOBECME, CMayYuBaHWe, KanwiisipHble $SBAEHUS, WUCMNapeHue,
KOHAeHcauus, nnaBfieHne, KpucTannamsauus  (OTBEepAEBaHME),  KUMeHwue,
Tennonepenaya (TensoNnpPoOBOLHOCTb, KOHBEKLMS, M3JlyYeHue), dneKTpusaums
Ten, B3aUMOLENCTBME 3apsfoB, AEWCTBUS 3JIEKTPUYECKOro TOKa, KOPOTKoe
3aMblkaHue, B3aMMOLENCTBME MarHUTOB, OEWCTBME MArHUTHOrO MoAs Ha
NPOBOOAHWK C TOKOM, 3/I€KTPOMArHUTHas MWHAYKUMS) MO  OMNUCAHUI0 KX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLMX AaHHOe
(hnsnyeckoe ABeHUE;

® pacrnosHaBaTb MPOSABJIEHNE WU3YHEHHbIX (PU3NYECKMX SIBJIEHUA B OKPY>KaloLEM
MUpe, B TOM 4ucrie ¢U3MYeckme sBeHWS B Npupone: MNOBEPXHOCTHOe
HaTSHKEHMEe W KanwnspHble SBJIEHUS B NpupoAe, KpucTaisibl B Mnpupoge,
n3nyvyeHne ConHUa, 3aMep3aHue BOLOEMOB, MoOpckune 6Opusbl, obpasoBaHue
pocbl, TyMaHa, MWHesi, CHera, D3JIeKTpU4Yeckne sBNEeHUS B aTMocdepe,
3/IEKTPUYECTBO »XMBbIX OPraHW3MOB, MarHUTHOE Mnose 3emnu, Apend MNoJCos,
POJib MarHUTHOrO MONS AN >KWU3HU Ha 3emne, NoJIipHOe CUsSIHME, MpU 3TOM
nepeBoAUTb MNPaKTMYECKylo 3agady B y4yebHylo, BblAeNsATb CyLleCTBEHHbIe
CBOWNCTBaA (MPU3HaKMN) PU3NYECKUX SIBNEHWNI;

® OMucCbiBaTb W3y4YeHHble CBONCTBA Ten U (uU3NYecKne ABEHUSA, WUCMOJb3ys
punsnyeckne BeNNYUHLI (TemrnepaTypa, BHYTPEHHAS 3SHeprus, KoJn4ecTBO
TennoThbl, yaesbHaa TenJoéMKOCTb BelLlecTBa, yAesibHas TensoTa MJjaBieHus,
yaoenbHas TensoTa napoobpa3oBaHus, yAenbHas TensoTa CropaHus TonJuBa,
KO3(h(PULMEHT MOJIe3HOro [AelcTBUS TEnJoBOM MalUWHbl, OTHOCUTEsIbHas
BJIAaXKHOCTb BO34yXa, I3NEKTPUYECKUA 3apsl, Cuia ToKa, 3NeKTpuyeckoe
HanpsiKeHne, COMPOTUBJIEHME  MPOBOAHWKA, YyAeNbHOEe COMpOTUBIEHME
BewecTBa, paboTa ©M MOLWHOCTb 3/IEKTPUYECKOro TOKa), MNpu OMnMucaHuu
NPaBUIbHO  TPaKTOBaTb  (U3MYECKMA  CMbICST  WUCMOJIb3YEMbIX  BEJINYMH,
0603HayYeHMs © eauHMUbl  (U3NYECKUX BEeNYUH, HaxoauTb  (OpPMYJibl,
CBA3blBaOWME [aHHYI0 (U3NYECKYD BeNYUHY C  APYrUMu  BeUYUHaMMU,
CTPOUTb rpadhMkM N3YHEHHbIX 3aBUCUMOCTEN (PU3NYECKUX BENNYUNH;



XapaKTepun3oBaTb CBONCTBA Tes, pu3ndeckmne siBeHns 1 npouecchl, NCNosb3ys
OCHOBHbIE  TMOJIOXKEHUS  MONEKYNSAPHO-KUHETUYECKON  Teopunm  CTPOeHus
BellecTBa, NPUHLUMN Ccynepno3munn nosien (Ha KadyeCTBEHHOM YPOBHE), 3aKOH
coxXpaHeHusa 3apana, 3akoH OMa ans ydacTka uenn, 3akoH [xoyns—JleHua,
3aKOH COXpPaHEeHUs 3Heprum, npu >TOM [aBaTb CJIOBECHYH (OPMYJIMPOBKY
3aKOHa M 3amnncbiBaTb €ro MaTeMaTUYeCcKoe BblparkeHUE;

00BbSACHATb (PU3NYECKNE NPOLECCHl U CBOWNCTBA Te, B TOM YMC/IE U B KOHTEKCTE
CUTYaUUn MPaAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABAATbL MNPUYMHHO-
cnencTBeHHble CBSI3W, CTPOUTb OOBACHEHME M3 1—2 JIOFMYECKUX LaroB C
OMNopo Ha 1—2 M3Y4YEeHHbIX CBOWCTBA (PUINYECKUX NABJIEHUN, (PUINYECKNX
3aKOHOB WM 3aKOHOMEPHOCTEN;

pelwaTb pacyéTHble 3aJayn B 2—3 OENCTBUS, WUCMONb3ya 3aKOHbl N POPMYIbl,
CBsi3blBalOWLINE (PU3NYECKNE BEJIMYMHBLI: HA OCHOBE aHasin3a YCJIoBUS 3ahdauyun
3anucbiBaTb KpaTKoe YCJIOBUE, BbISIBAATbL HEAOCTATOK AaHHbIX ANA pelleHus
3adayn, BbIOMpPaTb 3aKOHbI W (OPMYyNbl, HeobxoouMbie ONA €€ pelleHus,
MPOBOANTL pPACY€Tbl W CPaBHWBATb MOJYYEHHOE 3HayYeHue HU3NYEeCKon
BE/IMYNHbI C N3BECTHLIMWU AaHHbIMU;

pacno3HaBaTb NPobneMbl, KOTOPbIE MOXXHO PELUNTb MNPX MOMOLLUK (PU3NYECKUX
MeToAOoB, WCMOJb3ysl OMUCaHWe WCCAeO0oBaHus, BbIOENATb MpoBepsiemMoe
npeanosioXeHue, OLEHNBaTb NMpaBUJIbHOCTb nopsiaka rnpoeeaeHnn
nccnenoBaHus, AenaTbh BbIBOAbI;

NMPOBOANTbL OMbITbl MO HabAOAEHUID (DU3NYECKUX ABJIEHUA UM HU3NYECKUX
CBOWCTB Ten (KanunnsipHble SIBNEHWUs, 3aBUCMMOCTb [aBfeHUst BO3ayXa OT €ro
obbéMa, TemnepaTypbl, CKOPOCTM MpoLecca OCTbiBAHUA W HarpeBaHWUs npwu
N3ny4YyeHUM OT LBETa W3nydaroulen (norsollatoLllein) NoBepxXHOCTU, CKOPOCTb
ncnapeHns BOAbl OT TeMnepaTypbl XWUOKOCTU U MJowaan eé MNoBEepPXHOCTW,
aneKkTpulaums Ten " B3aMMOOeNcTBme 3NEeKTPUYECKNX 3apsaos,
B3aMMOOENCTBME MOCTOSAHHbLIX MArHWTOB, BU3yaJM3auUWUA MaArHWTHbIX Monen
MOCTOSIHHbLIX MArHMTOB, AENCTBUA MArHWTHOINO MOJS Ha MPOBOAHUK C TOKOM,
CBOWCTBA 3JIeKTPOMarHuTa, CBOWCTBA 3JIeKTpoABUraTenss MoCTOSAHHOrO TOKa):
dopMynmpoBaTb MNpoOBEpPsieMble MNPennosoXeHns, cobupaTb YCTAaHOBKY W3
npeano)xeHHoro obopyaoBaHWUsA, OMUCbIBaTb XO4 OMbiITa U (QOPMYINPOBATb
BbIBOAbl;

BbIMOJIHATL MpPSIMblE MN3MepPeHUss TeMnepaTypbl, OTHOCUTEsSIbHOW BJIaXXHOCTHU
BO3/4yXa, CUJbl TOKA, HAaNpPs>KeHns C NCNoJib30BaHNMEM aHaNoroBbiX NPUBopPoB ”
0ATYMKOB (PU3NYECKUX BEJINYWH, CPABHUBATb Pe3ysibTaTbl U3MEPEHUN C YYETOM
3a4aHHON abCONOTHOWM NOrpeLHOCTN;

NMPoBOANTbL WCC/ieAoBaHWE 3aBUCUMMOCTW OOHOW (U3MYECKOW BENNYUHBbI OT
OpPYyro C ncnosib3oBaHMEM MNPSMbIX U3MEPEHUn (3aBUCUMOCTb COMPOTUBEHUS



MPOBOAHMKA OT ero [OJIMHbl, MNJowadn MornepevyHoro cevyeHUsa W ynOeslbHOro

COMPOTUBJIEHNS BeLLECTBa NMPOBOAHMKA, CU/bl TOKA, MOYLEro Yepe3 NpoBoAHUK, OT

Hanps>XeHuns Ha NMpPoBOAHUKE, nccnenoBaHue nocnenoBaTesIbHOro "

rnapanfesnbHOro COeAMHEeHUA  NPOBOAHWMKOB):  MJlaHMpPOBaTb  WUCCenOBaHMe,

cobupaTb YCTaAHOBKY W BbINOJIHATbL W3MEPEHUs, cnenysa npeasnoXeHHOMY TrJaHy,

ukcnpoBaTb pe3ysbTaTbl MOJYYEHHOW 3aBUCMMOCTM B Buae Tabauu n rpadukos,

henaTb BbiBOAbI MO pe3ysbTaTaM UCCAeO0BaHUS;

® NPOBOAUTbL KOCBEHHble UN3MEpeHUss (PU3NYECKUX BeNMYUH  (yAesbHas
Ten/sI0EMKOCTb BellecTBa, COMPOTUBJIEHWE MPOBOAHMKA, paboTa M MOLWHOCTb
3NEeKTPNYECKOro TOKa): nJjaHNpOBaTb N3MepeHuns, cobumpaTb
3KCMNepuMeHTaslbHYl0 YCTaHOBKY, cCJieaysi MpensIodkeHHOW WHCTPYKUUN, un
BbIYNCNATb 3HAYEHNE BEJINYMHDbI;

® cobniopath npaBuna TexHukM BHeszonacHocTM npu paboTte ¢ nabopaToOpHbIM
obopypnoBaHuem;

® XapaKTepu3oBaTb MPUHLWMNbI OENCTBUA W3YYEHHbIX MPUOOPOB N TEXHUYECKUX
YCTPOWCTB C OMOPO Ha UX onNnucaHusa (B TOM YucCsie: CUCTeMa OTOMJIEHUS OOMOB,
rurpomeTp, NnapoBas TypbuHa, amnepmMeTp, BOJIbTMETP, CYHETUYUK SNEKTPUYECKON
3HEpPrun, 3N1eKTpooCBeTUTENbHbIE NPNbopPbI, HarpeBaTe/bHble 3/1IEKTPONPUOOopPBLI
(NpuMepbl), 3NneKTpu4eckumne npenoxpaHuTenu, 3N1€eKTPOMArHuT,
3NeKTpoABuUraTeslb MOCTOSIHHOrO TOKa), WCNoJib3yss 3HaHMS O CBOWCTBaXx
hU3NYEeCKNX ABAEHUN N HeobxoOuMble punyeckmne 3aKOHOMEpPHOCTK;

® pacno3HaBaTb MPOCTble TEXHUYECKNE YCTPOMCTBA U N3MepuUTesbHble npubopsbl
Mo cxemMaM U CXeMaTUYHbIM PUCYHKaM (KWUOKOCTHbIA TepMOMeTp, TepMoc,
NMCUXPOMETP, TUrPOMETpP, ABUraTeNb BHYTPEHHEro CropaHusl, 31eKTPOCKOomM,
peocTaT), COCTaBNATb CXEMbl 3JIEKTPUYECKUX LIenen C nocnenoBaTesibHbIM W
napanfiefibHblM COeANHEHWEM 3JIEMEHTOB, pa3iM4yas YCJIOBHble 0003Ha4YeHus
3/1€MEeHTOB 3JIEKTPUYECKMX Lenen;

® NpuBOOAMTb MNpPUMeEpPbl (HaxoAUTb WHGoOPMaUUIO O NpuMepax) MpPaKTUYeCcKoro
NCNoJIb30BaHUA PU3NYECKNX 3HAHNI B NOBCEAHEBHOW XN3HU ans obecneyeHus
6esonacHocTM npu obpalieHun ¢ npubopaMm N TEXHUYECKUMU YCTPOMCTBaAMMW,
COXpaHeHna 300pOBbsS N COBNOOEHUSS HOPM 3KOJIOFMYECKOro MoBedeHUst B
OKpYy>KatoLlen cpeae;

® OCYLLEecTBNSATb MOUCK MHDOPMauMn dusmyeckoro cogepxaHua B WHTepHeTe,
Ha OCHOBE WMEKLWNXCA 3HAHUA U NYyTEM CpaBHEHUA [OOMNOJIHUTENbHbIX
NCTOYHMKOB BblAeNATb MHDOPMaLMIo, KOTopas sIBJISIETCA NMPOTUBOPEYMBON UK
MOXXeT OblTb HEJOCTOBEPHO;

® CMNO0JIb30BaTb MPW BbIMNOJHEHUW Y4YeOHbIX 3afaHWUn  Hay4YHO-MOMNYNAPHYHO
nmTepaTypy (U3MYECKOro COAEp)XaHWs, ChpaBO4YHble MaTepualbl, pPecypchl
cetn



NHTepHeT, BnageTb MNpMEMaMM KOHCMEKTMPOBAHUA TeKCTa, npeobpa3oBaHus

MH(OopMaLUM U3 OOAHON 3HAKOBOW CUCTEMbI B APYrYIO;

® co3paBaTb COBCTBEHHbIE MUCbMEHHbIE U KPAaTKNE YCTHble coobuieHuns, obobuas
MHOPMaLNIO N3 HECKOJIbKUX UCTOYHUKOB (PU3NYECKOro COOEep KaHus, B TOM
yucne ny6anyHo npencrtaBnATb pe3ynbTaThl MPOEKTHOWN nnu
nccnenoBaTesNlbCKOM  OeATesNlbHOCTW, Npu  3TOM TPaMOTHO UWCMOJb30BaTb
N3YYEHHbIN MOHATUMHLIA annapaT Kypca (PU3MKK, COMPOBOXAATb BbICTYyMN/eHne
npeseHTaunemn;

® Mpun BbIMNOJHEHUN Y4€BHbIX MPOEKTOB U MCCAeLO0BaHUA DU3NYECKMX MPOLLECCOB
pacnpenensaTb 06583aHHOCTM B rpynne B COOTBETCTBMW C MNOCTaBJIEHHbLIMU
3a[ayaMu, C1leanTb 3a BbINOJIHEHNEM MNJaHa AENCTBUIA U KOPPEKTUPOBaTb ero,
afjekBaTHO oOuUeHMBaTb COBCTBEHHbIN BKNah B AEATENbHOCTb pynnbl,
BbiICTPaMBaTb KOMMYHMKATMBHOE B3aMMOLEWNCTBME, TMPOSABASAA TOTOBHOCTb
pa3peliaTb KOHMPINKTHI.

K KoHLy oby4eHns B 9 Knacce rnpeamMeTHble pe3yabTaTbl Ha 6a30BOM ypoBHe

OOJKHbI 0Tpa>kaTb CHOPMUPOBAHHOCTL Yy 06y4datoWmMXCa yMeHNN:

® 1CN0/1Ib30BaTb MOHATUA: CUCTeMa OTCYETa, MaTepuasibHasa TO4YKa, TPaekTopus,
OTHOCUTE/IbBHOCTb  MEeXaHW4YeCcKoro  OBMXKeHud, gedopMaumnsa  (ynpyras,
naacTunyeckas), TPeHue, LEeHTPOCTPeEMUTENIbHOE YCKOpPEeHMe, HEeBECOMOCTb U
neperpysku, LEeHTP Ts)KXecTun, abCosloTHO TBEPLOE Teno, LUEHTP TAXKeCTU
TBEPOOro Tesia, paBHOBecMe, MexaHudeckme KosebaHuas © BOJHbI, 3BYK,
MHMpPasByK n yJIbTPasBYK, 3/1eKTPOMArHUTHbIE BOJIHbI, LWwKana
3/IEKTPOMArHNUTHbIX BOJIH, CBeT, GAM30pPYKOCTb U [aJIbHO30PKOCTb, CMEKTPbI
NCnyckaHma wn nornaoweHns, anbda, 6eta- m ramma- uUsay4YeHUs, M30TOMbI,
anepHas aHepreTunka;

® pas3nyaTb ABJEHUS (PaBHOMEPHOE W HepaBHOMEPHOe NpPSAMOJINHENHOoe
OBU>XEHME, paBHOYCKOPEHHOE MPAMOJINHENHOE OBUXXeHMe, cBobogHOe NageHme
Ten, paBHOMEpPHOE [AOBMXKEHME N0 OKPYXXHOCTW, B3auMoOencTBue Ten,
peakTUBHOe [OBWXeHune, KonebaTenbHoe  ABMXEHME  (3aTyxawwme un
BbIHy>XAEeHHble KonebaHuns), pe3oHaHC, BOJIHOBOE OBMXXEHMWE, OTpakeHne 3BYKa,
NPAMOJINHENHOE PaCnpoCTPaHEHMe, OTPaXKeHe N NpesioMJieHne CBeTa, NoJIHoe
BHYTpPEHHee OTpaXkeHne cBeTa, pa3fioxkeHne ©6esoro ceBeTta B CNEKTp WU
C/IOKEHME  CMeKTpaJibHbIX  LUBETOB, AWCNepcMa  CBeTa, ecTecTBeHHas
pPagN0aKTUBHOCTb, BO3HMKHOBEHWE JIMHENYATOro CrnekTpa W3Jsy4YeHus) no
OMMCaAHNIO NX XapaKTepHbIX CBONCTB U Ha OCHOBE OMbITOB, LEMOHCTPUPYIOLLNX
OaHHoe m3ndeckoe siBNeHue;

® pacrno3HaBaTb MNPOSABJIEHNE M3YYEHHbIX (PU3NYECKNX ABJIEHUA B OKpY>Katowem
Mupe (B TOM 4ucne (usn4eckme SBJEHUA B MNpuUpoLe: MPUAMBbI U OT/UBLI,
aoBmxeHne nnaHet COJIHEYHON CUCTEMbl, PeaKTMBHOE OBUXKEHME >KMBbIX
OpraHM3MoB, BOCNPUATNE 3BYKOB XKUBOTHbLIMUW, 3eMJIETPACEHNE, CENCMUNYECKME
BOJIHbI, LYyHaMW, 3X0, LBeTa TeJs, OnTU4Yeckme SBJEHUA B MNpuUpoae,
brnonornyeckoe pencreune



BUAMMOro, YNbTPauoNeTOBOr0O W PEHTFEHOBCKOIrO0 W3YYEHWUN, eCTeCTBEHHbIN
PaANOaKTUBHbIA (POH, KOCMUYECKME Sy, PafnOaKTUBHOE M3JlyYyeHne MPUPOAHbIX
MUHepanoB, OENCTBME PaAMOAKTUBHbLIX W3JYYEHWUN Ha OpPraHM3M 4YesnoBeKa), Mpu
3TOM NepeBOAMTb MPaKTUYeCcKyl 3ajadvy B y4ebHylo, BblAenAaTb CyLleCTBEHHble
CBONCTBA (MPU3HaAKMN) PU3NYECKUX SIBAEHWNI;

ONMCbIBaTb W3y4YeHHble CBOWNCTBa Ten U duanyeckme sBJAEHUSA, MCMNOJIb3YyS
dusm4eckmne BeJSINYMHBLI (CpeaHAsa W MrHOBEHHass CKOpPOCTb Tesla npwu
HEePaBHOMEPHOM  OBMXXEHUW, YCKOPEHMe, nepemMelleHne, nyTb, YriaoBas
CKOpPOCTb, CwWNa TPEeHUdA, Ccuia YNpyrocTun, Ccuna THXKECTU, YCKOpeHune
cBobogHOro NageHus, Bec Tefa, UMNynAbLC Tena, UMNYJbC CUJIbl, MEXaHMN4YeCcKas
paboTa ©“ MOWHOCTb, MOTEHUMaNbHaA >SHeprua Tena, MNOOHATOro Hapg
MOBEPXHOCTbID  3eMAN, MNOTEeHUWasbHas  3HEepPrus  CXKaToM  MPY>XUHBbI,
KUHETNYECKasa 3Heprus, NnojsHas MexaHun4eckas >SHeprus, nepmon W YactoTa
KonebaHun, OJiMHa BOJIHbI, TPOMKOCTb 3BYKa W BbICOTa TOHAa, CKOPOCTb CBETa,
rMokasaTesib MpesiIoMAeHns cpedbl), NpU OMUCaHUWM MpPaBUILHO TpPaKTOBaTb
(PU3MYECKUN CMbICT WUCMOJIb3YEMbIX BeANYMH, 0603HavYeHNs © epuHULbI
pU3MYEeCKUX  BEAUYUH, HaxogouTb  (OpMysbl, CBS3blBalOWME  OAHHYIO
(hU3MYECKYIO BEANYUHY C APYFUMU BeANYNUHAMU, CTPONTb FpaduKm N3yYeHHbIX
3aBUCUMOCTEN PUNYECKNX BEANYNH;

XapaKTepn3oBaTb CBOWCTBA Tes, husnyeckme ABAeHUS N NPOLLECChl, UCMOSb3yS
3aKOH COXPaHEHMS JSHepPrmm, 3aKOH BCEMUPHOrO0 THAMOTEHUSA, MpUHLKUN
cynepnosvnumn Ccua, MPUHLUMN OTHOCUTENbHOCTU [anunes, 3akoHbl HbHOTOHa,
3aKOH COXpaHeHUs WMMynbCa, 3aKOHbl OTPa)XeHUs W MpesioMseHNa CBETa,
3aKOHbl COXpaHeHUs 3apA40BOro M MacCOBOrO 4ucesa Npu SA4epHbIX peakuusx,
Mpu 3TOM [JaBaTb CJIOBECHYIO (OPMYJIMPOBKY 3akKOHa W 3anucbiBaTb €ro
MaTeMaTu4eCcKoe BblpakeHue;

06BbACHATL M3nYecKme nNpoLecchbl U CBOMCTBA TeN, B TOM YMCJIE N B KOHTEKCTE
CUTyauun MpPaKTUKOOPUEHTUPOBAHHOIO XapakKTepa: BbIABAATbL MPUYUHHO-
CNefCTBEHHbIE CBA3WN, CTPOUTb O06bACHEHME n3 2—3 NOrnM4Yeckux LWaroB C
ONOpoOM Ha 2—3 N3YYEHHbIX CBOWCTBA (U3NYECKNX SABAEHUN, (PU3NYECKNX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelwaTb pacyYé€THble 3ajayvn (onuparmnmecs Ha CUCTEMY M3 2—3 ypaBHEHUN),
NCNosb3ya 3aKOHbl U (OpPMYbl, CBA3bIBaOWME PU3NYECKME BEJNYMHBI: Ha
OCHOBE aHa/M3a YyC/0BMSA 3adayy 3anucbiBaTb KpaTKoe YCJ/I0BUE, BbISBAATb
HepgocTawwme wnanm un3bbiToYHble AaHHble, BblIbUMpPaTb 3aKOHbI M OPMYbI,
Heobxogumble  Ons peLlleHuns, npoBOANTb PacyéThl 7 OLEeHNBaTb
pPeaaNCTUYHOCTb NOJIYYEHHOr0 3Ha4YeHUS PU3NYECKON BEJSINYMNHDI;
pacno3HaBaTb Npobnembl, KOTOpPble MOXXHO PeLnTb MPpXM NOMOLKN (PU3NYECKUX
MeTOA4O0B, UCMOJIb3yA OMMCaHMe WNCCNedoBaHMs, BbiAENATb MNpoBepseMoe



npennonoXeHne, oUeHNBaTb MPaBUILHOCTbL MOPsiAKa MPOBEAEHUSA UCCNefoBaHUs,

[enaTb BbiBOAbI, UHTEPNPeTNPOBaTb pe3ysbTaTbl HabNOAEHWA N ONbITOB;

® NPOBOAUTbL OMbITbl MO HabnAeHUD GUINYECKNX SBNEHUA WUIN PU3NYECKUX
CBOWCTB TeNn (M3y4eHMe BTOPOro 3akoHa HbIOTOHa, 3aKoHa COXpaHeHus
SHEeprunun, 3aBUCMMOCTb Nepuoda KosiebaHuii NpPy>XKMHHOr0 MasTHMKa OT Macchl
rpy3a un >XECTKOCTU TMPYXWHbl W HE3aBMCUMOCTb OT aMMAUTyAbl MaJibiX
KonebaHunm, NpAMOSIMHENHOE pacnpocTpaHeHWe cBeTa, pa3fioeHne 6enoro
CBeTa B CMNEKTP, U3y4YeHMe CBOWCTB M300pa>keHWs B MJIOCKOM 3epKase u
cBOMCTB un30bpaxeHusa npepmeta B cobupatowen naumH3le, HabnwogeHue
CMJIOWHbIX U JIMHENYaTbIX CMEKTPOB W3JlyYEHUA): CaMOCTOATeNlbHO cobupaTb
YCTaHOBKY 13 M36bITO4HOro Habopa obopynoBaHMs, ONUCbIBaTb X0 OMbiTa U
ero pesysbTaTbl, POPMYINPOBaTb BbIBOAbI;

® NpoBOAUTH MNpU HeobXoOMMOCTU CEPU0 MNPSAMbIX WU3MEPEHWUN, onpenenss
cpefHee 3HayeHWe  U3MepseMOoM  BelnduHbl  (POKyCHOe  pacCTosHue
cobupatoLen NINH3bI), obocHoBbIBaTh BbIbOp cnocoba n3mepeHuns
(n3mMepuTensHoro npubopa);

® NpoBOAUTbL  WCC/efoBaHME  3aBUCMMOCTEN pr3nHecknx  BeSINYUH C
NCNONb30BaHNEM MPSAMbIX W3MEPEHUN (3aBUCMMOCTb MNYTW OT BPEMEHU MpwU
PaBHOYCKOPEHHOM ABMXeHUM 6e3 HavyanbHOW CKOpPOCTWU, nepuofa konebaHun
MaTeMaTMYeCKOro MasTHMKa OT AOJIMHbI HUTWU, 3aBUCMMOCTU yrjia OTpa>keHus
CBeTa OT yrjia nageHusa n yria npesioMsieHns oT yria nafeHus): njaHupoBaTb
nccnefoBaHne, CaMoOCTOATeNIbHO  cobumpaTb  YCTaHOBKY,  (hMKCMPOBaTb
pe3ynbTaTbl NOYYEHHOW 3aBUCMMOCTU (PU3NYECKMX BENVNYMH B Buae Tabnuy u
rpadmkoB, AenaTb BbIBOAbLI NO pe3ysibTaTaM UCCNef0BaHMNS;

® MpPOBOAUTbL KOCBEHHbIE U3MepPeHNs PUNYECKUX BENYMH (CPefHAS CKOPOCTb ”
YCKOpeHMe Tefna Mnpu pPaBHOYCKOPEHHOM [ABMXXEHUW, yCKopeHune cBoboaHOro
nageHusi, >KECTKOCTb MPYXXWHbl, KO3(PULUNEHT TPEHUS  CKOJIbXKEHUS,
MexaHn4eckasd paboTa M  MOLWHOCTb, YacToTa W nepuon KonebaHun
MaTeMaTUYEeCKOro 1 MPY>XXMHHOrFO MasTHUKOB, OMTUYeckas cuna cobupatoLlen
JINH3bl,  PAAWNOAKTUBHLIA  (QOH):  MJaHUPOBaTb  M3MepeHus, cobupaTb
OKCMEPUMEHTAJIbHYI0  YCTaAHOBKY M BbIMNOJIHATL  U3MepeHus,  crenys
NnpeanoXXeHHOW MHCTPYKLUUW, BbIYUCAATb 3HaYeHMe BeNNYNHbl U aHaIM3npoBaTh
NnoJsiy4eHHble pe3ynbTaTbl C Y4ETOM 3a4aHHONA MOrpeLlHOCTU U3MEPEHUA;

® cobniopath npaBuna TexHukM bHeszonacHocTn npu paboTte ¢ nabopaToOpHbLIM
obopynoBaHuem;

® pasnMyaTb  OCHOBHble  MPU3HAKM  U3YYEHHbIX  (PU3NYECKUX  MOJenen:
MaTepualibHas To4ka, abCoNoTHO TBEPAOE Teso, TOYEeYHbI MCTOYHUK CBETa,
Nlyd, TOHKas JIMH3a, NaHeTapHas MoAeslb aToOMa, HYKJIOHHas MoAeslb aTOMHOro
AApPa;



XapaKTepu3oBaTb MPUHLUUMbI OEACTBUS U3YYEHHbIX NpUBOPOB U TEXHUYECKMX
YCTPOWCTB C OMOPOA Ha WX OMNUCaHus (B TOM 4ucCie: CNUOOMETP, AaT4YUKU
MOJZIOXKEHNSA, PACCTOSIHUA W YCKOPEHWUS, pPaKeTa, 3X0JI0T, OYKWU, MepuckKon,
doToannapaT, ONTUYECKME CBETOBOAbl, CMEKTPOCKOM, [03MMETpP, Kamepa
BunbcoHa), wucnonb3yss 3HaHWS O CBOWCTBAX (U3MYECKUX SBAEHUA U
HeobxoanMble pM3nMYecKMe 3aKOHOMEPHOCTU;

NCMOJIb30BaTb CXEMbl W CXEMATUYHbIE PUCYHKU U3YYEHHbIX TexXHUYeCKUXx
YCTPOWCTB, WN3MepUTeNbHbIX MPUOOPOB W TEXHOJSIOMMYECKMX MPOLIECCOB Mpw
peleHnn y4ebHo-NpakTUYeCcKMX 3ajad, ONTUYECKMe CXeMbl AJiI8 MOCTPOEeHUs
n3obpa>keHnn B NJIOCKOM 3epKasie n cobmpatolen nnH3e;

npueBoOAMTb MNPUMeEpPbl (HaxoAUTb WHGoOPMaUWUIO O NpuMepax) MPaKTUYeCKoro
NCNOoJIb30BaHUA PU3NYECKNX 3HAHUIN B NOBCEAHEBHOW XN3HU ans obecneyeHus
6esonacHocTM npu obpalieHun ¢ npubopaMm N TEXHUYECKUMU YCTPOMCTBaAMMW,
COXpaHeHns 300pOoBbsS U COONIOOEHUSS HOPM 3KOJIOFMYECKOro MOBeAeHUs B
OKpYy>KatoLlen cpeae;

OCYLLUECTBAATb MOUCK MHGopMauum uandeckoro comep)xaHuss B WMHTepHeTe,
CaMoCTOATEesNIbHO  (hOPMYyNIMPYs  MOWUCKOBBLIA  3aMpoc, HaxoAuTb  MyTwH
onpepeneHnsa  OOCTOBEPHOCTM  MOJYYEHHOW  MHGoOpMaUMM Ha  OCHOBE
NMELLNXCA 3HAHUA U AOMNONHUTENbHBIX NUCTOYHWKOB;

NCMoJIb30BaTb MPW BbIMNOJHEHUM Y4YeOHbIX 3adaHWU  Hay4YHO-MOMYAAPHYHO
nmTepaTypy (U3MYECKOTro COAep)XaHWs, CrpaBOYHble MaTepuanbl, pPecypchl
cetn  WHTepHeT, BNadeTb npuémamm KOHCMEKTUPOBAHMSA TEeKCTa,
npeobpasoBaHNa MHpopMaLUM N3 OAHON 3HAKOBOW CUCTEMbI B APYrYHO;
co3faBaTb COOCTBEHHblIE MUCbMEHHbIE W YCTHble COOOLLIEHNA Ha OCHOBEe
MHhOPMaLUNN N3 HECKOJIbKNX UCTOYHMKOB (DM3NYECKOro coaep»XaHus, nybnmyHo
NpeacTaBNsATb pe3ynbTaTbl MPOEKTHON UM UCCNeN0BaTes/IbCKOW AeATeslbHOCTH,
npu 3TOM TpPaMOTHO WCMONb30BaTb M3YYEHHbIW MNOHATUMHLIA annapaTt
n3y4yaemoro pasgenia pu3MKn 1 ConpoBOXXOaTb BbICTYMNJIeHNE nMpe3eHTaunen c
y4éToM ocobeHHOCTEN ayanTopum CBEPCTHUKOB.



2. COOEPXXAHUE OBYYEHUA 7
KJIACC

Paspgen 1. ®usnka v eé posib B NO3HaHUM OKpYy>KaloLlero mupa.

dusnMka — Hayka o npupoge. fAsneHna npupodbl. Pusnyeckmne SBNEHUSA:
MeXaHW4yeckune, TernnoBble, SNEKTPUYECKNE, MarHUTHbIE, CBETOBbLIE, 3BYKOBbIE.

dusnYveckne BesINYUHBbL. M3MepeHne uandeckmx BeNYUH. Pusnyveckune
npubopsbl. MorpewHoOCTs n3MepeHnin. MexxayHapoaHas CucTemMa eauHuL,

Kak du3mka w©n Jpyrme ecTeCcTBEHHble HayKW W3y4daloT Mpupoay.
EcTecTBeHHOHay4YHbIN MeTOh MO3HaHUA: HabnwaeHue, NOCTAaHOBKA Hay4HOro
BOMpPOCa, BbIABUMXXEHME TMNOTE3, 3SKCNEPMMEHT MO [MPOBEpPKe runoTes,
obbsAcHeHne Habnwopgaemoro sasnaeHusa. OnucaHue @OU3NYHECKUX SBAEHUN C
MOMOLLbIO MOZesien.

JAemoHcTpaynu,

1. MexaHn4eckne, TennoBble, 3NEKTPUYECKNE, MAarHUTHbIE, CBETOBbIE SABJIEHUS.
2. dusmnyeckne npmnbopsl 1 npouenypa NPsiMbIX N3IMEPEHUI aHaIOrOBbLIM U
undgposbIM Npnbopom.

JlabopaTopHble paboTbl U OrbIThI

1. OnpegernerHne LeHbl feNeHnsa WKasbl u3MepuTenbHoro npmnbopa.
2. 3mepeHune paccTosHui.
3. 3mepeHne obbéMa XNAKOCTU N TBEPOOro Tena.
4, OnpepeneHne pasMepoB Manbix Ten.
5. U3amepeHne TemnepaTypbl MpPU MOMOLWLM >KUOKOCTHOrO TepMOMETpa W
OaTyuMKa TeMrepaTypbl.
6. MpoBeneHne wnccnenoBaHMsA MO MPOBEPKE FUMNOTe3bl: AajbHOCTb MOJETa
WwapuKa, NyLWeEeHHOro ropusoHTajlibHO, TeM 6onblie, 4yeM 6osblie BbICOTa
nycka.

Pa3spen 2. NepBoHa4asibHble CBEAEHUSA O CTPOEHUWN BeLlecTBa.

CTpoeHne BewecTBa: aTOMbl M MOJIeKy/bl, WX pa3Mmepbl. OnbIThl,
[oKa3blBalolWMe OUCKPeTHoe CTpoeHMe BewecTBa. [BUXeHWe  YacTuy,
BelwlecTBa. CBA3b CKOPOCTU OBWIXXEHUA YacTul, C TemnepaTypon. BpoyHoBCKoe
OBWKeHne, ongdy3nsa. B3anMopoencTBume 4YacTuy, BeLeCcTBa: MNPUTSHKEHUE W
OTTajJIKuBaHume.

ArperaTHble COCTOSIHUS BeLlecTBa: CTPOEHMe Tra30B, >XWUOKOCTEN W
TBEPAbIX (KPUCTANINYECKUX) Ten. B3anMocBaA3b Mexy CBONCTBaMK BELLECTB B
pa3HbiX arperaTHbIX COCTOSHMUSAX W WX aTOMHOMOJEKYNAPHLIM CTPOEHMEM.
OcobeHHOCTM arperaTHbIX COCTOSHMIA BOAbI.

AemoHcTpaynn.

1. HabniopneHne 6poyHOBCKOro ABMXXEHUS.
2. HabniopgeHune gnddysun.



3. HabnogeHue ABNEHUN, obbACHAOWMXCA npuUTsXKEeHnem nnn

OTTaJIKMBaHMEM YacTuL, BellecTBa.
JlabopaTopHble paboTbl U OrbITH

1. OueHka AnameTpa aToMa MeTo4OoM panos (c NCrosb3

oBaHMeM (poTorpadun).
2. OnbITbl MO HabnaAeHWIO TENIOBOr0 PaclUNPEHNS ra3oB.

3. ONbIThI rno 0BbHapy>XxeHuto nencTeuns cun MOJIEKYNAPHOr 0

MPUTSXKEHUSA.

Paspen 3. [iBUKeHue u B3auMopeincTeme Ten.

MexaHun4yeckoe pnBuxeHue. PaBHOMeEpHOe N HepaBHOMEPHOE [OBUXXEHME.
CkopocTb. CpefiHAS CKOPOCTb MPU HEPABHOMEPHOM ABUMXXEHUW. PacyéT nyTun un
BPEMEHUN ABUXEHUS.

flBneHne unHepuun. 3aKoH uHepuun. BanmopmencrTeme Ten Kak MNpuyMHa
N3MEHEHNA CKOPOCTU OBMXKEeHUA Ten. Macca Kak Mepa WHEepTHOCTU Tena.
MnoTHocCcTb BewecTBa. CBA3b MJOTHOCTU C KOJIMYECTBOM MOJIEKYST B efuHuue
obbEéma BellecTBa.

Cnna Kak XapakKTepucTuka B3aumogenctemsa Ten. Cuna ynpyroctu u
3akoH N'yka. IamMepeHune cuibl C MOMOLLbIO AMHAMOMETpa. SBNeHMNe TAroTeHns un
cuna Taxectu. Cuna TsAHKECTU Ha ApYyrux nnaHetax. Bec Tena. HeBecoMoCTb.
Cno)eHune cun, HamnpaBJ/lIEHHbIX MO OAHOW MpsMon. PaBHOOEWCTBYyKOLWAs CUN.
Cunna TpeHuns. TpeHne CKOJIbXKeHUss U TpeHue MnokosA. TpeHme B Npupoae wu
TeXHUuKe.

JAemoHcTpaunu,

1. HabniogeHne mexaHMYeCcKoro ABM>XeHUs Tena.
. l3mepeHne cKopoCcTn NPAMOSIMHENHOIO ABUXKEHUS.
. HabniopneHne asneHna nHepumun.
. HabnogeHne nameHeHns CKOpPoCTU Npu B3aMMOAENCTBUM Ten.
. CpaBHeHMe Macc No B3aUMOOENCTBUIO TeEN.
6. Cno>eHne cnn, HanpaBJai€HHbLIX N0 OAHON MPSMON.
JlabopaTopHble paboTbl U OrbIThl.
1. OnpeneneHuve CKOpoOCTKn paBHOMEPHOro OBVXKEHNS (Wwapwuka
B XXNUOKOCTU, MOOENN DJIEKTPUYECKOro aBToMObuNA U Tak ganee).
2. OnpepneneHne cpegHen CKOPOCTUN CKOJIbXKeHUs BpyCcka Uan wapuka rno
HaKJIOHHOM MJIOCKOCTW.
3. OnpepneneHne NAOTHOCTK TBEPAOro Tena.
4. ONbIThI, OEMOHCTpMpylowme 3aBUCUMOCTb pacTaXXeHUS
(medopmaunmn) Mpy>xKMHbl OT MPUNOXKEHHON CUJIbI.
5. ONbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb CUJIbl TPEHUSI CKOJIbXXEHUS OT
BeCa Tesla M XapaKTepa ConpukKacaloLWmxcs noBepxXHOCTEN.

W AW



Paspen 4. laBneHue TBEpAbIX Tes, XXUAKOCTEN U rasos.

OaBneHne. Cnocobbl yMeHbLUEHUS U YBeNMYeHUs naBfieHus. [aBreHune
rasa. 3aBMCMMOCTb JaBfieHMs rasa OT o06béma, TemnepaTypbl. [llepenaya
JaBneHnsa TBEPAbIMM TeslaMKu, XUAKOCTAMU W rasaMu. 3akoH [lackans.
MHeBMaTM4eCKME MallUHbL. 3aBUCUMOCTb AaBNEHUA XXUAKOCTU OT raybuHsbl.
FmopocTaTmyeckun napapokc. Coobuwarwuwmecs cocynbl. [mnapaBnmyeckue
MeXaHU3Mbl.

ATMoctepa 3emnm n atMmocdepHoe pasneHue. NpuynHbl CyLlecTBOBaHUA
BO34yLIHON o06onovykn 3emau. OnbiT Toppuyennu. MamepeHne aTMoCHEPHOro
JaBneHns. 3aBUCUMOCTb aTMOC(EepHOro AasBfieHUs OT BbICOTbl Hag YPOBHEM
mMops. Mpubopbl 4N N3IMepeHns aTMOCHEPHOro AaBsieHUs.

DencteBne »XMOKOCTM W Tra3a Ha MOrpyxéHHoe B HUX  Teno.
BoiTankmeaiwwasa (apxmmepnoBsa) cuia. 3akoH Apxumepa. [lnaBaHue Ten.
BosgyxonnasaHue.

JAemoHcTpaynn,

1. 3aBMCMMOCTb OaB/ieHUA rasa oT TeMnepaTypsbl.
2. MNepenaya [aBneHNSA XULKOCTbIO 1 Fa30M.
3. CoobLiatoLmecs cocyapbl.
4. T'napaBnn4ecknin npecc.
5. NMposBneHne AencTemsa aTMOCHEPHOro AaBJieHUS.
6. 3aBUCMMOCTb BblTasiKmBatowen cuabl oT 06bEMa NOrpy>XEHHOM YacTn Tena
M NJIOTHOCTM XUAKOCTWN.
7. PaBeHCTBO BbiTaJIKMBatloLWEn CuJibl BECY BbITECHEHHON XXUAKOCTU.

8. Ycnosune naaBaHus Ten: niaBaHue nnn norpy>xeHue

Ten B 3aBMCMMOCTN OT COOTHOLUEHMNS MJOTHOCTEN Tena N XUAKOCTW.
JlabopaTopHble paboTbl U OrbIThI

1. UccnepoBaHMe 3aBUCMMOCTM BeCa Tefla B Bode OT 06bEéMa morpy>XEHHOW
B XXNOKOCTb 4YacTun Tena.

2. OnpepeneHune BblTa/IKMBatoLLEN CUNbI, OencreytoLlen Ha Teno,
MOrpy>XéHHOE B XXUAKOCTb.

3. lMpoBepKa HE3aBNCUMOCTW BbITaJIKMBAOLLENA CUbI, AENCTBYIOLLEN Ha Teso B
XKUOKOCTU, OT MaccChbl Tena.

4. ONbITbl,  OEMOHCTPUPYIOLLME  3aBUCMMOCTb  BbITaJIKUBaWLWeEN  CWJbI,
OENCTBYIOLLEN Ha TEJI0 B XXNOKOCTU, OT 06bEMa NOrpy>KEHHOM B XXUAKOCTb
4acTn Tena nU OT NMJAOTHOCTU XULKOCTW.

5. KoHCTpynpoBaHne  apeomeTpa nnn KOHCTpyuUpoOBaHMe  nogku n
onpepnesieHne eé rpy3onogbEMHOCTU.

Paspen 5. PaboTa M MOLWHOCTb. HEprus.



MexaHun4eckasa paboTa. MowHOCTb. lMpocTble MexaHM3Mbl: pbldar, 610K,
HakKJ/IOHHas MJ0CKOCTb. lMpaBuio paBHOBecusa pblydara. lpuMeHeHne npaBuia
paBHOBecusa pbld4ara K 6710Ky. «30/10Toe NpaBuao» MexaHuku. KMO npocTbiX
MeXaHWU3MOB. [1poCTble MeXaHN3Mbl B ObITY 1 TEXHUKE.

MexaHun4eckas 3Heprua. KuHeTu4yeckasd W noTeHunanbHas 3SHeprus.
MpeBpaweHne O[HOrMO BUAA MeXaHWYeCKOW SHeprmm B OPYron. 3aKoH
COXpPaHEeHNA SHEPrNMN B MexXaHukKe.

JHemoHcTpayun.

1. Mpumepbl MPOCTbIX MEXAaHU3MOB.

JlabopaTopHble paboTbl U OrbITHI

1. OnpepeneHne paboTbl CUAbI TPEHUS NMPU PAaBHOMEPHOM ABMXXEHUM Tesna no
rOPU30OHTasIbHON MOBEPXHOCTMU.
2. iccnepoBaHme yCcnoBUM paBHOBECUS pblyara.
3. N3mepeHune KM HaKNOHHOW MJIOCKOCTW.
4. N3y4yeHne 3aKOHa COXpPaHEHNA MeXaHN4YeCKOW SHEpPrum.

8 KJIACC

Paspen 6. TennoBblie ABSIEHUA.

OCHOBHbIE TMOJIOXKEHUS MOJIEKYJIAPHO-KWHETUYECKON TEeopun CTPOEHUS
BelwlecTBa. Macca v pa3mepbl aTOMOB U MoJsiekyJl. OnbiThbl, NogTBepXXdatoLine
OCHOBHbIE MOJIOXKEHUSA MOJIEKYIAPHOKNHETUYECKON TEopUN.

Mogenn TBEPAOro, XWAOKOro M ra3oobpa3HOro COCTOSHUA BellecTBa.
Kpuctannmndeckmne n amopdHble Tena. O6bACHEHNne CBOWCTB ra3oB, XUAKOCTEN
N TBEPAbIX Te€/N Ha OCHOBE TMOJIOXKEHUN MONEKYNSAPHO-KUWHETUYECKON Teopun.
CMadumBaHMe N KanuisapHbie siBAeHns. TensoBoe pacluMpeHne n cxaTue.

TemnepaTtypa. CBA3b TeMnepaTypbl CO CKOPOCTbI TEMJIOBOr0 ABUXXEHUS
yacTuy. BHyTpeHHsIn 3Heprusa. Crnocobbl M3MeHeHWUS BHYTPEHHEeN 3Hepruu:
TenJsionepenaya " coBeplieHune paboThl. Buabi Tenaonepeaavu:
TenJonpoBOAHOCTb, KOHBEKLUS, U3JTyYEHNE.

Konn4yecTtBo TensoThbl. YOoesibHaA TEMJIOEMKOCTb BeliecTBa. TensoobmeH un
TensioBoe paBHOBecume. YpaBHeHWe TennoBoro 6GanaHca. [naBneHve w
OTBeEpAEBaHME KPUCTA/VINYECKUX BeLecTB. YOesbHas TenjaoTa MJaBfeHus.
Mapoobpa3oBaHne n KoHaeHcauus. WcnapeHue. KnuneHne. YaoenbHas TensoTa
napoobpa3oBaHns. 3aBUCUMOCTb TeMnepaTypbl KUMNeHUs OT aTMochepHoro
naBneHus.

Bna>kHoCTb BO34yXa. JHeprus Tonamea. YaenbHas TenaoTa cropaHus.
MpuHunnbl paboTbl TennoBbix Apuratenen KO TensnoBoro asuratens.
TennoBble ABUraTeNN U 3allUTa OKPY>KaloLen cpenbl.

3aKOH COXpaHeHUs 1 NpeBpaLLEeHNs SHEPIrM B TEMJIOBbLIX MPoLEeccax.



JlemoHcTpaunn.

1. HabniopgeHne 6poyHOBCKOIro ABMXXEHUS.
2. HabniopeHune gnddysun.
3. HabnwogeHne aBneHUn CMavmMBaHUAa N KanwuiiapHbIX SBJEHUNA.
4. HabnogeHne TensoBoro paclimpeHuns Ten.
5. UameHeHne pnaBneHus rasa nNpu usMeHeHUM obbEMa W HarpeBaHWUU UAn
OXJlaXKaeHunu.
6. MpaBuna naMmepeHns TemrnepaTypsbl.
7. Bungbl Tennonepenayu.
8. OxnakaeHune npu coBepLleHnn paboThl.
9. HarpeBaHue npu coBeplUueHnn paboTbl BHELUHUMU CUIAMWN.
10. CpaBHEHME TEMJIOEMKOCTEN Pa3/INYHbIX BELLECTB.
11. HabniogeHne kKuneHus.
12. HabnogeHne NoCTOSAHCTBA TeMMNepaTypbl NPy NAaBAEHUN.
13. Mogenu TennoBbIX ABUraTeNen.
JlabopaTopHbie paboTel U OnbIThI
1. ONbIThI rno o0BbHapy>xeHuto nencTensg cun MOJIEKYNIAPHOI O
NPUTSXKEHNS.
2. OMbITbl MO BbIPALLWBaHUIO KPUCTasIJIOB MOBAapPEHHOW COMM UK Caxapa.
3. OnbITbl N0 HabNlOAEHNIO TEMJOBOro PaclUMPEHNS ra3oB, XUIAKOCTEN N
TBEPAbLIX Te.
4. OnpeneneHne gaBneHns Bolayxa B 6annoHe wnpumua.
. ONbITbl, AEMOHCTPUPYIIOLLNE 3aBUCUMOCTb AaBSIEHUS BO3AyXa OT ero
06bEMa 1 HarpeBaHUa UK OXNAaXKAEHUS.
6. MpoBepka rmnoTessbl JINHENHOoN 3aBNCMMOCTH OJTAHbI cTO
NOUKa XXNOKOCTN B TEPMOMETPUYECKON Tpybke OoT TeMnepaTypbl.
7. HabnogeHne naMeHeHNa BHYTPEHHEN 3Heprum Tena B pesysbTaTe
Tennonepenadyn n paboTbl BHELIHUX CUI.
8. WccnepoBaHme siBneHust TennoobmeHa Npu CMELINBaAHUM XOJI0AHOM 1
ropsiyen BoAabl.
9. OnpepeneHve Kosm4yecTBa TEennoThl, rnosly4eHHoro BOJIOM
npu TennoobMeHe C HarpeTbiM MeTa/UTINYECKUM LUANHAPOM.
10. OnpepeneHne yaenbHou TenJ0EMKOCTM BeLlecTBa.
11. ccnepoBaHne npouecca ncrnapeHus.
12. OnpeneneHne OTHOCUTESIBHOW BJIaXKHOCTW BO34yXa.
13. OnpepneneHne yoenbHOW TeNAOTbl NaaB/eHMs NbAa.

W

Pa3gen 7. 9neKTpu4yeckue U MarHUTHble SIBJIEHUS.



dnekTpusauua Ten. [1sa poaa anekTpuyeckux sapanos. Bsaumopenctsue
3apsXKeHHbIX Ten. 3akoH KynoHa (3aBUCMMOCTb CWJbl  B3aMMOAENCTBUSA
3apsKeHHbIX Ten OT BeNYMHbI 3apAfoB U PacCTOAHUA MeXAY Tesamu).
dnekTpuyeckoe none. HanpsXXEHHOCTb 3NeKTpuyYeckoro nona. [lMpuHUmMn
Cynepno3nuunm 31eKTPUHeCcKMX Mnosien (Ha KadyeCTBEHHOM YypoBHe). HocuTtenu
INEeKTPUYECKNX 3apsfoB. DNIeMeHTapHbIN 3neKTpuyeckuin 3apsan. CrpoeHue
aToMa. [pOBOAHUKM W AUINEKTPUKU. 3aKOH COXPaHEHUS 3SNeKTPUYeCcKoro
3apsana.

DNIeKTPUYECKMA TOK. YCNOBUSA CYLLECTBOBaHUSA 3JIeKTPMYECKOro TOKa.
NCTOYHMKN MOCTOAHHOro TOKa. [encTBUA 3/1EeKTPUYECKOro TOKa (TensoBoe,
XNUMNYECKOoe, MarHUTHOE). DIeKTPUHECKMA TOK B XXUAKOCTAX M ra3ax.

dnekTpuyeckasa uenb. Cuna TOKa. DNIeKTpUYHeCcKoe HamnpsikeHue.
ConpoTuBieHne NpoBOAHMKA. YAenbHOe CconpoTuBieHne BelecTBa. 3akKoH OMa
Ona  y4acTka uenwu. [locneposaTenbHoe W NapajsieflbHOe CcoefUuHEeHue
NPOBOAHMKOB.

PaboTta ¥ MOLWHOCTb 3/IEKTPUYECKOro TOKa. 3akoH [xxoyna—JleHua.
dnekTpuyeckme uenu u noTpebuTenn sneKTpuyeckom 3Heprum B ObITY.
KopoTkoe 3aMblKaHMe.

MoCToAAHHbIE ~ MarHWTbl. B3amMopencTBMe  MOCTOSHHbLIX  MarHWTOB.
MarHuTHoe none. MarHuTHoe none 3eMAn N ero 3Ha4dYeHue AN XU3HU Ha
3emne. OnbIT dpcTefa. MarHUTHOe nNoJsie SNEeKTPUYECKoro Toka. lNpumeHeHune
3N1eKTPOMArHUTOB B TexHuKe. OencTesMe MarHUTHOro Mnoss Ha MPOBOAHUK C
TOKOM. dnekTpoABUraTenb MOCTOSAHHOI O TOKa. Ncnonb3oBaHue
aneKTpoABuUraTesien B TeXHNYECKNX YCTPONCTBAxX M Ha TpaHcnopTe.

OnbiTbl ®apapes. fAsneHne 30eKTPOMarHUTHOW wuHAYKUUKW. [IpaBuno
JNleHua. 3nekTporeHepaTop. Cnocobbl MNONAYyYEHUS 3SNEKTPUYECKOW DHepruu.
DNeKTPOCTaHLUUN Ha BO30OHOBASIEMbIX UCTOYHUKAX SHEPrUK.

AemoHcTpaunu

1. dnekTpusauma Ten.
2. [1Ba pofa 3N1eKTpPUYEeCKMX 3apsafoB U B3aMMOOENCTBME
3apsKEeHHbIX



TEJ.
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. YCTpONCTBO 1 OENCTBME 3JIeKTPOCKOoMa.
. DNeKTpoCcTaTnYeCcKas NHOYKLNS.
. 3aKOH COXpaHeHUs 3/IeEKTPUYECKUX 3apAL0B.

MpPoOBOAHUKN U AN3NEKTPUKMN.

. MopgenupoBaHue CMA0BBIX JIMHUIA IN1EKTPUYECKOro Mos.
. NcTo4HMKN nocTosHHOrO TOKa.

. NLenCTBNSA IIEKTPUYHECKOr0 TOKa.

. DNEeKTPUYECKUA TOK B XKXNOKOCTMW.

. FazoBbIN pa3pag.



24.

10.
11.

12.

12. U3MepeHune cubl TOKa aMrnepMeTpoM.

13. 3MepeHune a1eKTPU4eCcKoro Hanpsi>xeHns BoJIbTMETPOM.
14. PeocTaT U Mara3sunH COnpoOTUBIEHUNIA.

15. B3aumMoaencTeme noCTOAHHbIX MarHUTOB.

16. MogennpoBaHne HEBO3MOXXHOCTU pa3fesieHns MoJloCoB MarHuTa.
17. MogennpoBaHne MarHUTHbIX MNOJIEN MOCTOSAHHbLIX MarHUTOB.
18. OnbIT 3pcTena.

19. MarHnTHoe noJsie ToKa. D/1eKTPOMarHuT.

20. lencTtBMe MarHUTHOro Noaa Ha NMPOBOOHMK C TOKOM.

21. DneKTpoaBuraTesib NOCTOAHHOIO TOKa.

22. iccnepgoBaHme ABNEHUSA 3JIEKTPOMArHUTHONM MHAOYKLUWN.

23. OnbITbl ®apages.

3aBUCUMOCTb HanpaBJieHUA MHOYKUNOHHOIO TOKa oT yCﬂOBMM ero
BO3HUKHOBEHUA.
25. DNeKTporeHepaTop NOCTOAHHOIO TOKa.
JlabopaTopHblie paboTbel U OnbIThI

.OnbITbl MO  HabnoOeHWIO 3NeKTpu3auum Ten WUHOYKUuern u  npu

CONMPMKOCHOBEHUNN.

. UccnepoBaHne pencTeug N1eKTpunyeckoro nonada Ha MOPOBOOHUKKN WU

AN NEeKTPUKN.

3. Cbopka n npoBepka paboTbl 3/IEKTPUYECKON LIenn NMoCTOSHHOIO TOKa.

4. N3mepeHne 1 perynmpoBaHme Cuibl TOKa.
5. 3mepeHne n perynnpoBaHue HanpsiKeHus.

. ccnepoBaHve 3aBMCUMOCTM CWMAbI TOKa, WAYLLEro 4epe3 pesnctop, OT

COMPOTMB/IEHNA PE3MUCTOPa M HAMNPSXXEeHMS Ha pe3ncTope.

. ONbITbl, AEMOHCTPUPYIOLLNE 3ABUCMMOCTb 3/IEKTPMYECKOro COMPOTUBIIEHUS

NMPOBOAHWKa OT ero OJinHbl, nJaolwagn nonepedyHoro ce4eHnMa N MatTepuana.

. MpoBepka nNpaBuia CJIOXKEHUS HaMNpPs>XKeHWA npu  nocaenoBaTesIbHOM

CcoeINHEHNN OBYX Pe3MCTOpPOB.

. MpoBepka npaBuna AN CUAbl TOKa MpW MapaasiesibHOM CoeauHEeHUN

pesncTopos.
OnpegenerHne paboTbl 3N1EKTPNYECKOrO TOKa, MAYLLEN0 Yepes pes3ncTop.
OnpepeneHve MOWMHOCTU  3/1eKTPMUYECKOro TOKa, BbloensemMon  Ha
pesucTope.
NccnepoBaHne 3aBUCUMMOCTU CWbl TOKa, MAyWero 4epes JsaMnoyky, oT
HaMNpPsS>XeHnsa Ha Hen.

13. OnpepeneHne KM HarpesaTens.



14. NccnepoBaHme MarHUTHOIO B3aMMOOENCTBUS MOCTOAHHbLIX MarHUTOB.

15. N3y4yeHne MArHUTHOro nons MOCTOSIHHbIX MarHuToB npu
nx 0bbeanHEHNN 1 pa3aesieHUn.

16. UccnepoBaHue nencrTens 3/1eKTPUYECcKoro ToKa Ha MarH
NTHYIO CTPEJIKY.

17. ONbIThbl, AEMOHCTPUPYOLLME 3aBUCUMOCTb CUJIbI B3aMMOOENCTBUS KaTyLUKKN
C TOKOM U MarHuUTa OT CWUJIbl TOKa U HamnpaB/ieHUS TOKa B KaTyLlKe.
18. N3yyeHne gencTtemsa MarHMTHOro Nojs Ha NPoOBOAHUK C TOKOM.
19. KOHCTpynpoBaHue 1 nayyeHune paboTbl SNEKTPOABUraTENS.
20. U3mepeHune Kl anekTpoaBuraTesibHOM yCTaHOBKU.
21. ONbITbl MO NCCAEAO0BAHUIO SABNEHUSA 3NEKTPOMArHUTHOW WUHAYKUWN:
nccnepoBaHMe N3MEeHeHUn 3HaYeHNS N Hanpas/ieHUs UHOYKLUMOHHOIO TOKa.

9 KJIACC
Pa3zpen 8. MexaHn4yeckue siBsieHUs.

MexaHun4eckoe pOBuxeHme. MaTepuasbHad Todka. CucTtema oOTCYéTa.
OTHOCUTENBHOCTb MeXaHU4YeCcKoro [ABMXeHus. PaBHOMepHoe MnpsAMOSMHENHOoe
OBMXKeHue. HepaBHOMepHoe nMpAMOAMHENHOe  ABUMXKeHue. CpefHaa U
MIrHOBEHHas CKOPOCTb Tesla Npu HEPaBHOMEPHOM ABUXXEHUMN.

YckopeHune. PaBHOyCKOpeHHOe npsaMosinHenHoe pABuxeHne. CesobogHoe
nageHune. OnelTol Manunesa. PaBHoMepHoe OBUXeHUE MO OKPYXHOCTU. lMepuon un
yacToTa obpawleHunsa. JIMHeNHasa W yrnoBas CKOpPoCTU. LleHTpocTpemutenbHoe
ycKkopeHue. lepBbil 3akoH HbloTOHa. BTopoi 3akoH HbioTOHa. TpeTuin 3aKoH
HbtoToHa. MpunHUMN cynepno3vuuum cu.

Cnna ynpyroctu. 3akoH 'yka. Cnna TpeHus: cunia TPEHUA CKOJIbXKEHUS,
CW/la TpeHnsA nokos, aApyrne snabl TPEHUS.

Cuna TSXKeCcTM M 3aKOH BCEMUPHOro TAroTeHus. YckopeHue csoboaHoro
nageHuns. OsumxeHune nsaHeT Bokpyr ConHua. lepBasd KOCMUYeCcKass CKOPOCTb.
HeBecoMoCTb M Mneperpysku. PaBHOBecnme MaTepuasibHOM To4KU. ABCONOTHO
TBEpOOe Teno. PaBHOBecne TBEPAOro Tena C 3aKpenJiéHHON OCbl BpaLLEHUS.
MoOMeHT cunbl. LUeHTp TsXKecTu.

UMmnynbc Tena. UsmeHeHne mMmnysnbca. IMMysbC CUiibl. 3aKOH COXpPaHeHUs
nMnynbca. PeakTMBHOe ABUMXKEHUE.

MexaHu4eckaa paboTa u MowHOCTb. PaboTa cun TaxecTu, ynpyrocTu,
TpeHus. CBA3b 3Heprum n paboTbl. MoTeHunanbHas 3Heprus Tena, NOAHATOro
Hah MOBEepXHOCTbo 3eMaun. [loTeHuManbHas >SHEepPrus CKaToh MPY>KUHbI.
KuHeTnyeckas sHeprus. Teopema 0 KUHETUYECKON dHEPrnn. 3aKoH COXpaHeHns
MeXaHW4eCKOW dHeprum.

JemoHcTpayun.



16.

. HabnogeHne mexaHN4eCKoOro ABUMXKEHUS Tesla OTHOCUTESIbHO Pa3HbIXTEN

OTCYéTa.

. CpaBHeHI/Ie I'IyTeIZ n TpaeKTopvu7| OBVXXEHNA OOHONo N TOro >Ke TeNa

OTHOCUTENbHO PasHbIX TeN OTCYETA.
3. I3aMepeHmne CKOpoCTU N YCKOPEHMUSI MPAMOSIMHENHOTO ABUXXKEHMS.

4. ccnepoBaHne NPU3HAKOB PAaBHOYCKOPEHHOIO ABVXXEHUS.
5. HabnogeHne OBUXEHUSA Tesa MO OKPYXKHOCTW.

. HabnogeHne mexaHW4YecKnx ABJEHUN, NPOUCXOOALWMX B CUCTeMe OTCYéTa

«Tenexka» nNpu eé paBHOMEPHOM 1N YCKOPEHHOM [OBVXXEHUM OTHOCUTESIbHO
KabunHeTa hunsnku.

. 3aBUCUMOCTb YCKOPEHWUS Tesla OT MacChl Tesla U [eNCTBYIOWENA Ha Hero

cUnbl.
8. HabnogeHne paBeHCTBa CUA NMpX B3aMMOAENCTBUM Ten.
9. 3ameHeHne Beca Tesia Npu YCKOPEHHOM ABVXXEHWUN.
10. Mepenaya nMnyJsabca NpU B3aMMOAENCTBUN Te.
11. Npeobpa3oBaHUs 3HepPrun npu B3aMMoaencTBmMn Ten.
12. CoxpaHeHune nMnyabCa npu HeynpyromMm B3anMoaencTBuUm.
13. CoxpaHeHune nmnysbca npn abcontoTHO ynpyrom B3anMonencTeumn.
14. HabnopeHne peakTUBHOIO OBUXXEHUSA.
15. CoxpaHeHne MexaHU4yeckown sHeprun npu ceoboaHoOM NageHunu.

CoxpaHeHne MexaHW4YeCKOoW SHepruv npu ABVXKEHUU Tena noa AeicTBMeM
MPYXUHBI.
JlabopaTopHble paboTbli M OMbITbL

. KOHCTpyMpoBaHMe TpakTa [AOSs pasroHa W [ajbHelllero paBHOMEPHOro

OBVXKEHUA LapnKa NN TEeNEXKN.

. OnpeneneHne cpegHehn CKOPOCTU CKOJIbXeHUs 6pycka Wan ABUXKEHUS

lwapunkKa rno HaKJ/IOHHOW MJIOCKOCTW.

.Onpeﬂ,eneHme YCKOpeHNA TeJsla npun paBHOYCKOPEHHOM AOBUWXEHWUN 1O

HaKJIOHHOM MJIOCKOCTW.

. lccnepoBaHue 3aBUCUMMOCTWU MYTWU OT BPEMEHU NPU PaBHOYCKOPEHHOM

ABVMKeHUN 6e3 HavyaslbHOM CKOPOCTMW.

. [lpoBepka runoTesbl: ecnn npn PaBHOYCKOpPEHHOM  OBUXXEHUNN be3

Ha4asibHOWN CKOpPOCTN NYyTW OTHOCATCA KaK pan HEeYETHbIX 4ucen, TO
COOTBETCTBYHOLMNE NMPOMEXYTKN BPpEMEHN OONHAKOBbI.

. lccnepoBaHne  3aBUCUMOCTU Chnbl  TPEHUA CKOJIbXXEeHUA OoT Cunbl

HOPManbHOIro OaBneHus.
7. OnpeneneHne Ko3apULNEHTa TPEHUS CKOJIbXXEHUS.

8. OnpeneneHne XXECTKOCTU NPYXKUHBbI.



9. OnpepeneHne paboTbl CUAbI TPEHUA NPU PAaBHOMEPHOM ABUXXEHUM TeNa no
rOPU30HTaJIbHON MOBEPXHOCTMW.
10. OnpepeneHune paboTbl CUNbI yrnpyrocTtu npu noabvéme
rpysa CNCNOJSIb30BaHNEM HEMOABMXXHOIO N MOABUMXXHOIO 6J10KOB.
11. N3y4eHne 3aKOHa COXpPaHEHUSA SHEPrUn.

Paspen 9. MexaHu4eckne KoJsiebaHUsA N BOJIHBI.

KonebaTenbHoe pOBum>XeHue. OCHOBHbLIE XapaKTEPUCTUKU KonebaHui:
nepuopn, 4YacTtoTta, amnauTypa. MaTeMaTUHECKMN U MPYXXUHHbIA MaATHUKW.
MpeBpalleHne sHeprum Npm KonebaTenbHOM ABUXKEHUN.

3aTyxawuwume kKonebaHus. BbIHYy>XOEeHHble KosnebaHus. Pe3oHaHcC.
MexaHu4yeckne BOJIHbl. CBOWCTBa MexaHM4YeCckux BOJIH. [lpodofibHble U
rnonepeyHble BOJHbL. [AMHa BOJIHbI W CKOPOCTb €€ pacrnpoCcTpaHeHus.
MexaHun4eckne BOJIHbI B TBEPAOM Tesie, CENCMUYECKMEe BOJIHbI.

3BYK. [pPOMKOCTb 3BYKa M BblCOTa TOHa. OTpakeHue 3ByKa. NIH(ppa3ByK u
yNbTpa3ByK.

JlemoHcTpaunn.

1. HabnopgeHne konebaHuin Ten nond AENCTBUEM CUJbI TAXKECTU U CUJbI
yApyrocTu.
2. HabnogeHne konebaHuim rpysa Ha HUTU N Ha MPYXXUHE.
3. HabnwogeHne BbIHY>XAEHHbIX KoebaHMn 1 pe3oHaHca.
4. PacnpocTpaHeHue npoaosibHbIX U NOMepeyHbIX BOJSIH (Ha Moaenn).
5. HabniogeHne 3aBMCMMOCTU BbICOTbI 3BYKa OT 4acTOThl.
6. AKYCTUYECKNIA pe30oHaHC.
JlabopaTopHble paboTbl U OrbITH
1. OnpepeneHmne 4acToTbl U nNepmnopa KonebaHum mMaTeMaTU4eCKOro
MasaTHUKa.
2. OnpepeneHune 4acTOThl " nepunopa KonebaHmn MPY>XUHHO
ro MassiTHUKa.
3. UccnepoBaHne 3aBUCMMOCTWN nepuopa KosiebaHU NoOBELIEHHOrO KHUTKU
rpysa ot OJIMHbI HUTWN.
4. WccnepoBaHue 3aBNCUMOCTN nepuopda kKonebaHnn MPY>XWUHHO
roMassTHUKa OT MaccChl rpysa.
5. MpoBepKa He3aBUCMMOCTW Nepuopa KonebaHun rpysa, NogBELIEHHOI0 K
HUTW, OT MaccChbl rpysa.
6. ONbIThI, JeMOoHCTpupyoLwme 3aBUCUMOCTb nepuopaa konebaH
NN NPYXXWHHOIO MassTHMKa OT MacCChl Fpy3a U XXECTKOCTU MPY>XUHbI.
7. N3mepeHune yckopeHus ceoboaHOro nageHus.



Paspen 10. 3118KTp0MaFHVITHoe rnosie n sneKTpoMarHUTHble BOJIHbI.

DNeKTpoMarHUTHoe  rnoJsie.  DNeKTPOMAarHUTHble  BOMHbL.  CBOWCTBa
3/IeKTPOMarHNUTHbIX BOJIH. LLIKana 3neKTpoMarHUTHbIX BOJIH. Mcnosib3oBaHue
3/IeKTPOMAarHNUTHbIX BOJIH O COTOBOW CBA3W. DJIeKTpOMarHWTHas npupoaa

ceeTa.CkopocCcTb cBeTa. BosiHOBbIe cBONCTBa CBeTa.
AemoHcTpaynn,

1. CBONCTBa 3/1EKTPOMArHUTHbIX BOJIH.
2. BonHoBbIe CcBOMCTBa CBeTa.
JlabopaTopHble paboTbl U OrbITH
1. 13yvyeHne CBONCTB 3/IEKTPOMArHUTHbIX BOJIH C MOMOLLbIO MOBUIBHOIO

TenepoHa.
Pa3sgen 11. CBeToBblE AABJIEHUS.
Jly4yeBas Monenb cBeTa. NCTOYHUKM ceeTa. MpsamonnHenHoe

pacrnpocTpaHeHue cBeTa. 3aTMeHuss ConHua u JlyHbl. OTpakeHue cBeTa.
lMnockoe 3epkano. 3aKOH OTpakeHus ceeTa.

MpenomneHne cBeTa. 3akKoH npesioMmneHus ceeTa. lNosHOe BHYTpeHHee
OTpakeHne cBeTa. Mcnonb3oBaHME TMOJIHOFO BHYTPEHHEro OTpaXKeHusa B
ONTUYeCKnUX CBeTOBOAAX.

JlnHza. Xom nydenm B namH3e. OnTuyeckas cuctema GoToannapaTa,
MUKPOCKOMa W Teneckona. [na3 kKak onTmyeckas cuctema. bamsopykocTb u
0aNbHO30PKOCTb.

PasznoxeHne 6enoro ceBeTa B cnekTp. OnbiTbl HbloTOHa. CrnoXeHue
CreKTpanbHbIX LUBETOB. lucnepcmsa ceeTa.

HAemoHcTpaynn,

1. MpaMonnMHenHoe pacnpocTpaHeHue ceeTa.
2. OTpa>keHune cBeTa.
3. NMony4eHune n3obpakeHnn B MJOCKOM, BOrHYTOM n Bbl
MyKJ0M 3epKasax.
. NpenomneHne ceeTa.
. OnTnyeckuin ceeToBoL.
Xopn ny4yen B cobupatowien nuHse.
. Xo4 ny4yen B paccemBaloLen NIMH3e.
. Mony4vyeHne nzobpa>keHnin C NOMOLLbIO JINH3.
9. MpuHUMN OencTema oToannapaTa, MMKPOCKONa 1 Teseckona.
10. Mogenb rnasa.
11. Pazno)xeHne 6enoro ceeta B CANeKTp.
12. Mony4yeHne 6enoro cBeTa NMpu CJIOXKEHUN CBeTa pa3HbIX LIBETOB.
JlabopaTopHbie paboTbel U OnbIThI

® LA



1. WccnepoBaHme 3aBUCMMOCTHY yrjia OTPakeHWs CBETOBOIrO Jiyya OTyrna
naneHuns.
2. N3y4yeHne XapaKTepucTuk n3obpa>keHus npepMeTa B nJ
OCKOM 3epKarne.
3. iccnepoBaHne 3aBMCUMMOCTU yrfa MpesioMJIEHUA CBETOBOrO Jiyda OTyrna
nafeHns Ha rpaHnLe «BO34YyX—CTEKJI0».
4, MonyyeHue n3obpakeHnn ¢ NoMoLL b0 cobuparoLLen ANH3bI.
5. OnpepeneHune OKYCHOro paccToaHusA n onTnyeckom cun
bl CObMpatoLLLen NNH3bI.
6. ONbITbl NO pa3fioxxeHWto 6enoro ceeTa B CNEKTP.

7. ONbITbl MO BOCMNPUATUIO LIBETA NPeaMETOB Mpu nX HabnwoaeHnn 4yepes
LBEeTOBble PUIbTPLI.

Paspen 12. KsaHTOBble SABJIEHUS.

OnbiTbl Pe3epdopna n nnaHeTapHaa Mogesb atoMa. Mogenb atoma bopa.
NcnyckaHme n noraouweHne cBeta aToMOM. KBaHTbl. JInHen4yaTble CNeKTpbI.

PagnoakTneBHoCcTb. Anbta, 6eTa- U ramma-nsnyyerms. CtpoeHnme aToOMHOro
agpa. HyknoHHas Mogenb aToOMHOro gapa. W3otonbl. PagnoakTuBHbIE
npespaweHuns. Neprod noaypacnaga aToMHbIX S4ep.

JdaepHble peakunn. 3aKOoHbl COXPaHEHMS 3apagoBOro M MacCoOBOrO Yuces.
DHeprna cBA3n aToOMHbIX aaep. CBA3b MacCbl U 3HepPrun. Peakumm cuHTe3a U
neneHuna agep. NctodHukm sHeprum CosHUa v 3BE3N.

dnepHaa aHepreTmka. OencTBusa paanOaKTUMBHBLIX W3JyHYEeHU Ha >XUBble
OpraHn3Mbl.

JlemoHcTpaunn.

1. CNeKTpbl U3/y4eHNA U NOr0OLEHUNS.

. CNeKTpbl pa3fINyHbIX ra3os.
. CnekTp BOZJOpPOAA.
. HabniogeHne TpekoB B Kamepe BunbcoHa.
. PaboTa CHETYMKA MOHM3NPYIOLLNX N3STYHEHWA.

6. Pernctpaumsa nany4eHnsa NpupoLHbIX MUHEpPasioB U NPOOYyKTOB.

JlabopaTopHbie paboTel U OnbITHI

1. HabnogeHne CNNOLWHbBIX N IMHENYATbIX CMEKTPOB M3JTyHEHUS.

2. iccnepoBaHue TPEKOB: U3MeEpPEeHMe SHEPrum YacTuubl MO TOPMO3HOMY My TU
(Mo poTorpaumsam).

3. I3MepeHne pannoakTUBHOIo oHa.

MosTopuTenbLHO-0606WaloWnin Moayb.

oW

MoBTOPUTENLHO--
obobLaroLwmin MOAY b npegHasHa4vyeH aons
cnctemMaTmsauunm n o60bLeHus npegMmeTHoro cogepxaHus n

OonblTa



neaTeNbHOCTN, NPMOBPEeTEHHOro NPU N3yY4eHUN BCEro Kypca PU3uKK, a Takxe
0N NOArOTOBKM K OCHOBHOMY rOCyAapCTBEHHOMY 3K3aMeHy no dusnke ans
obyuvatowmxcs, BblbpaBWMX 3TOT y4ebHbIN NpeagmMeT.

Mpn un3y4YeHUM [JAHHOrO MOAOYNSA peannsyloTca U CUCTeMaTU3NpPYloTCA
BUAbI OEeATeNIbHOCTW, Ha OCHOBe KOTopbiXx obecnedymBaeTcsa [OCTUMXKEHUE
npeAMeTHbIX W MeTanpegMeTHbIX MJaHUupyeMbiX pe3ynbTaTtoB o0by4eHus,
hopMupyeTCca ecTeCTBEHHOHaYy4YHasa rpaMOTHOCTb: OCBOEHME Hay4YHbIX MEeTOLO0B
nccnefoBaHNS ABJIEHUA NPUPOAbl U TEXHUKWU, OBIafeHne YMEHUAMN 0OBbACHATL
dusnyeckne ABneHUA, NMPUMEHNAS MOoSyYeHHblIe 3HaHUS, pewaTb 3aja4vyun, B TOM
4yncne KavyeCTBEHHbIE N SKCMepUMeHTaNbHbIe.

MpuHUMNManbHO  AeATeNbHOCTHLIM  XapakTep  AaHHOro pa3sgena
peanusyeTcsa 3a CY4ET TOro, 410 obyyvatolmecs BbINOJHAIT 3a4aHNs, B KOTOPbIX
UM npepnaraeTcs:

Ha OCHOBE TMOJlyYeHHbIX 3HaHWM pacrno3HaBaTb W Hay4YHO OOBACHATH
dusnyeckne ABIEHUSA B OKpyXatoLlen npupoae n noBCeAHEBHOW XU3HU;

NCMOJIb30BaTb Hay4YHble MeTOAbl UCCAeAOoBaHUA (U3NHECKMUX SABIEHWUN, B
TOM 4YUcne ANa NMPoBEpPKU rmnoTes 1 Nosly4eHUs TeopeTUYeCckux BbIBOLOB;

06BbACHATL  Hay4Hble  OCHOBbl  Hauvbonee  BaXHbIX  AOCTMXXEHUN
COBPEMEHHbIX  TEeXHONOrnn, Hanpumep, MNPaKTUYECKOro  MCMNO0JIb30BaHUS
pa3fiN4HbIX WUCTOYHWKOB 3SHEPrMm Ha OCHOBE 3aKoHa npeBpalleHns wu
COXpaHeHnsa BCEX M3BECTHbIX BUAOB IHEpruu.

3.UCMOJIbSOBAHUE CPEACTB OBYYEHUSA U BOCIMUTAHUA LEHTPA OBPA3OBAHUSA ECTECTBEHHO-
HAYYHOU U

TEXHOJIOTMYECKOW HAMPABJNIEHHOCTEM «TOYKA POCTA»

COBpeMeHHbIe dKCNepnMeHTaslbHble UCCNenoBaHUA no qL)I/ISI/IKe yxXe
TPYOHO NpeacTtaBUTb 663 NCnosib3oBaHNA He TOJIbKO aHaJ1IoroBblix, HO W«
LNGPOBLIX WU3MEpUTENbHbIX NpubopoB. B paMkax HaLMOHAJILHOrO MNpPOeKTa
«Obpa3oBaHne» 3TO CTasio BO3MOXXHbIM: BHEAPEHNE U WUCMOoIb30BaHMe CPeacTB
obydyeHns n BoCNUTaHMA UeHTpa o6pa3oBaHUA €eCTeCTBEHHO-Hay4YHOU W
TeXHONIOrM4eCKonm HanpaB/ieHHOCTEN «To4YKa pocCTa» MO3BOJINT Ka4yeCTBEHHO
N3MeHUTb npouecc obyyeHna pusnke

Ncnonb3oBaHne coBpeMeHHbIX NpnbopoB 1 obopynoBaHua LeHTpa «To4vka
pocTa» Npu peannsaumm gaHHon obpa3oBaTesiIbHON NPOrpaMMbl NO3BONSET
Cco3.aTb YC/I0BUS:
® NNA  pacllMPeHUss COAEep)XXaHus  LWKOMbHOMO  (pU3NYecKoro

obpa3oBaHus;



® /19 MOBbILLUEHMNSA NO3HABATEJIbHOM aKTUBHOCTU Y4YalLUXCS B
ecTecTBeHHO-Hay4YHon obnacTu;

® 1A pasBUTUS NNYHOCTU pebéHka B nNpouecce obyvyeHuns usnke, ero
cnocobHocTen, hopMUPOBAHUS N YOOBAETBOPEHUS COLMANbHO 3HAYUMbIX
MHTEepecoB 1 notpebHocTen;

® nna paboTbl C 0AAPEHHBIMU LLKOJIbHUKAMUW, OPraHn3aumm nx pa3BuTusa B
pa3nunyHbIX obnacTsx obpa3oBaTesibHOWN, TBOPYECKON OEATENbHOCTN.

1.1. OnuncaHme npubopoB w©n obopynoBaHMAa LeHTpa obpa3oBaHUS
€CTEeCTBEHHO-HAY4YHOM N TEXHOJIOrMYEeCKOW HamnpaBieHHOCTen «Toyka pocTa»,
NCMOJsIb3YEMOIro B paMKax npernofaBaHusa y4dyebHoro npeameTa «dPusmKa» AN
yyawmxcsa 7-9 Knaccos.

ObopynoBaHne BKAO4aeT B cebs COBpeMeHHble U  KJlaCCUYecKune
npubopbl. K mocnegHum oTHocATcA: npubop Oas AEMOHCTpauuMu 3aBUCMMOCTU
CKOpPOCTN peakumn OT pasInydHbiX QakKTopoB, amnnapaT ANs MpoBedeHuns
XUMUYECKNX peakunin, npubop [Na ONbITOB C I/IEKTPUYECKUM TOKOM, npubop
OS89 N3y4eHna cocTaBa BO3AyXa WM MHorue apyrue. LugpoBas (KOMIbOTEPHAS)
sabopatopus (LJ1), nporpaMMHoO-arnnapaTHbIi KOMITIEKC, AaT4YnKoBas CUCTEMA
—— KOMMANEeKT y4yebHoro obopynoBaHMs, BKAOYAOWMUNNA U3MepUTESbHbIR 610K,
WHTepgenc KoToporo no3sonseT obecrne4ymBaTb CBA3b C MEPCOHaJIbHbIM
KOMMbIOTEPOM, M Habop [aTYMKOB, PErNCTPUPYHOLIMX 3HAYEHUS pPassINYHbIX
PU3NYHECKUX BESINYNH.

B coctaB wueHTpa «Touyka pocTa» nNo Gu3mke BxoaAT 6a3oBas
(o6s3aTenbHadA) YaCTb W AonoJHWTenbHoe obopyaoBaHMe. ba3oBas 4YacTb
COCTOUT U3 UMAPPOBLIX OATYMKOB M KOMIMJIEKTOB COMYTCTBYIOLWNX 3JIEMEHTOB
OJ19 OMNbITOB MO MEXaHUKEe, MOJIEKYNAPHON (U3NKE, 3JIeKTPOOAMHAMUKE U
onTuke. HdononHutensHoe obopynoBaHune (NpOoUNbHLIN KOMMJIEKT)
npenctasnseT cobon ungposyto nabopaToputo No pusnke.

Ba3oBbIl KOMMAEKT 06opynoBaHUSA LeHTpa «To4yka pocTa» No dusmnke:

- DaTymk abconoTHOro faBneHus

- 0aT4YMK NosoXKeHns (MarHUTHbIN)

- KoMNneKkT conyTCTBYHOLUNX SNIEMEHTOB AJ19 SKCMNEPMMEHTOB MO MeXaHUKe.

B cocTaB KoOMneKTa BXOAAT YeTbipe Habopa.

Habop Ne 1

Habop Ne 2

Habop Ne 3

Habop Ne 4

- KomnnekT COMyTCTBYOLMNX 3/1eMEHTOB ons 3KCNEPUMEHTO!



3/IeKTpPoANHaAMUKeE
- KOMNnekT conyTCTBYOWMX 3/1EMEHTOB AN 3KCMNEPUMEHTOB MO MOJIEKYIAPHOM
dhusnke
- KOMNNeKT conyTCTBYOWMX 3/1IEMEHTOB AJ19 SKCMEPUMEHTOB MO ONTUKE
B coctaB npodunbHoi uudposon nabopatopum  BXOOAAT  OAUH
6ecnpoBoAHON MyNbTUAATYMK Releon Air «PU3KMKa-5», NporpamMMHoe obecrevyeHmne
Releon Lite 1 ABYXKaHa/bHas npucTaBka-ocumanorpadg.

TEMATUYECKOE MJIAHUPOBAHWUE 7 KJIACC

KonuyectBo 4acos SNEeKTPOHHbIE O6opynoBaHue
HanmeHoBaHue (undpoBble) LeHTTpa
Ne | pa3nesnioBu Tem obpasoBaTesbHble obpasoBaHus
nporpaMmsl pecypchl «To4Yka pocTa»
KoHTpo | [MpakTu
Bcero| nbHble yeckme
paboTbl | paboTbl
Pasgen 1. ®usmka u eé€ posib B NO3HaHUN OKpY>Kalowero Mmpa
Bubnnoteka LOK KomnnekT
1.1 Pu3uka - Hayka o 2 https://m.edsoo.ru nocyabl n
npupoae Py m— :
[7f416194 obopynoBaHuns
onbITOB
KomnbtoTepHoe
BubnnoTeka LIOK | o6opynosaHme
1.2 | ®dusmyeckme BESNYNHBLI 2 1 https://m.edsoo.ru Limcposas
(71416194 nabopaTtopus
y4yeHnyeckas
(hunsuka, xmmms,
brnonorus):
Lndposon
DaTynK
TeMmnepaTypsbl
EcTecTBEHHOHay4HbIN Bubnnotexa LIOK | KomnnexT
1.3 METOZ MO3HAHNS 2 1 https://m.edsoo.ru nocynbl n
(11416194 o6opyaoBaHus
ons
y4YeHNYECKNX
onbITOB

WToro no paspeny 6

Pa3sgen 2. NepBoHa4yasibHble CBeAEHUS O CTPOEHUUN BeLlecTBa

Bubnnoteka LOK | KomnnekT

2.1 | CTpoeHve BeLlecTBa 1 https://m.edsoo.ru nocyasl n
[1£416194 obopynoBaHusa
OnbITOB
2.2 'S':amv)l‘:/l%lme%glmme 2 1 EtltﬂgﬂzMOTjKa Lo KoMrbloTepHoe
https://m.edsoo.ru obopygoBaHue
HacTuu BellecTBa [7f416194 Lncposas
ArperaThsie BubnnoTeka LIOK | 1abopaTtopus
2.3 2 https://m.edsoo.ru yHeHuieckan

COCTOAHMA BELWECTBa

[7f416194

WToro no paspeny 5

Pasgen 3. [IBU)KeHMe U B3auMoAencTesue Ten

T T I T


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

YACOB MO MNMPOrPAMME

MexaHunyeckoe BubnnoTteka KomnbloTepHoe
3.1 LBUXeEHMNe 3 LIOK obopynoBaHue
https://m.edsoo.ru BbIBEOEHHOro Ha
[7f416194 3KpaH.
Bu6 ObopypnoBaHue
WNHepuwusa, macca, nonmoTeka ana
3.2 4 1 LOK
NAOTHOCTb nabopaTopHbIX
hitps://m.edsoo.u | 53607 yyeHUdecKNX
7f416194 onbITOB (Ha Ha3se
KOMMJIEKTO ons
BubnnoTteka ors)
3.3 Cwna. Bugbl cun 14 2 LOK
https://m.edsoo.ru
/7416194
WToro no paspeny 21
Paspen 4. laBneHune TBEpAbIX Tes, XXUAKOCTEN U rasos
aBieHue. Mepe
A -pednata BubnnoTteka O6opynosang
a1 naBfeHuns TBEPAbIMY 3 LIOK AeMOoHCTpauui
’ Tenamu, XULKOCTSMU 1 ObopynoBaHue
I https://m.edsoo.ru ans
. nabopaTopHbIX
BubnuoTteka paboT y4yeHnyecknx
4.2 [laBneHune XnpgKocTun 5 LIOK onbITOB (Ha 6a3e
https://m.edsoo.ru | KOMNNEKTOB ons
[1f416194 ors)
A BubnunoTteka
4.3 TMOChepHoe 6 LIOK
AasneHune https://m.edsoo.ru
/7416194
OencTBue XNAKoCTu n BubnnoTteka
4.4 rasa Ha norpy>éHHoes 7 3 LOK
HUX Teno https://m.edsoo.ru
/7416194
WToro no paspeny 21
Paspen 5. PaboTa M MOWHOCTb. DHeprus
BubnnoTteka ObopypnoBaHue
5.1 PaboTa n MOLHOCTb 1 LIOK ans
https://m.edsoo.ru | N”abopaToOpHbIX
[7f416194 paboT
y4YeHnYecKunx
- MpocTble | BubnnoTexa onbIToB (Ha Hase
- MexaHMN3Mbl LIOK KOMIMJIEKTOB
h_tlpﬁlw ons Ora)
(71416194
53 MexaHunyeckas 1 EV(')?MOTeKa
Heprua https://m.edsoo.ru
(71416194
WToro no paspeny 12
PesepBHoe Bpems
OBLLUEE KOJIMYECTBO 68 12



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

Konunyectso 4acos

O6opynoBaHue LieHTTpa

SNeKTPOHHbIE o6pa3oBaHus
Ne HaumeHoBaHue (undposble) «To4yka pocTa»
e Pa3Aencs u o6pa3oBaTeNbHbI
TeM nporpamMmsbl e pecypchl
KoHTp
onbHbl | TpakTy
Bcero e yeckue
pa6or | Ppa6oThl
bl
Pasgen 1. Tennosble siBNEHUSA
BubnnoTteka
1.1 CTpoeHune n 7 LOK Ll,l/ld)pOBaFI
CBOWCTBa BeLLEeCcTBa htps://m.edsoo.ru nabopatopus
[7f4181ce ydyeHn4yeckas
(pun3uka, XNMUA,
buonorus):
Lndposon
DaTyunK
BubnnoTteka
TEMN TYpbl
1.2 Tennosble npoLecchl 21 1 5 LOK € €paTyp
https://m.edsoo.ru Oﬁopyu,osaHVle
[14181ce paboTt
yqyeHn4YeCKunx
onbITOB
WToro no paspeny 28
Paspen 2. dneKTpuyeckme M MarHUTHble SIBJEHUS
dnekTpuyeckne BubnnoTteka ObopynoBaHune
21 3apagbl. 7 1 LIOK -~
3apsKeHHble hitps://m.edsoo.ru AeMOHCTpaunn
Tena n ux /7418 1ce o6opyuosaH|/|e
B3auMoaencTene pa60-|—
BrnbnuoTteka yqyeHNn4YeCKnx
2.2 MoCTOAHHbBIN 20 1 7 LIOK OMbITOB
SNEKTPUHECKUN https://m.edsoo.ru
TOK [7f4181ce
BubnnoTteka
2.3 MarHuTHble ABEHMWSA 6 1 1.5 LIOK
https://m.edsoo.ru
[7f4181ce
BubnnoTteka
2.4 DNeKTpoMarHuTHas 4 LIOK
MHAYKLUNA https://m.edsoo.ru
[7f4181ce
WToro no paspeny 37
Pe3epBHoe Bpems 3
OBLUEE KOJIMYECTBO 68 3 145

YACOB MO NMPOrPAMME



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

H KonuyecTtso 4acos SNEeKTPOHHbIEe O6opyznoBaHue
Ne aMMeHoBaHue (unpOBbIe) LeHTTpa
*| Ppasnenos " obpa3soBaTesnbHbI | 06pa3oBaHus
TeMnporpaMmel e pecypcbl «To4yka pocTa»
KoHTpo| [MMpakTu
Bcero| npHble | yeckue
paboTbl| paboTbl
Pasgen 1. MexaHu4yeckue fiBNeHUN
1 | Mexanmdeckoe 0 | hoRvere«e | O6opynosanue
’ eHune
Crocobulero hips/medsoory | 120OPATOPHBIX
aboTt
onmcaHus [if41a4a6 p
vt yHeHUNn4YeCcKnx
nénuoTeka
1.2 | B3aumopeiicTBne Ten 20 1 3 LIOK OonbIToB
hups:/m.edsooru | OOOPYAOBaHMNE
[1f412426 AOeMoHCTpaumin
BubnnoTteka
1.3 | 3aKOHbl COXpaHeHus 10 3 LIOK
https://m.edsoo.ru
[7f41a4a6
WToro no paspeny 40
Paspen 2. MexaHuveckne konebaHus n BOSHbI
BnbnnoTteka " Bag
2.1 MexaHun4eckune 7 3 LOK Ll' qépo a
KonebaHus https://m.edsoo.ru JlabopaTopus
[7f41a4a6 y4yeHn4yeckas
BnbnnoTteka ((pnsuka,
2.2 | MexaHu4eckme BOJIHbI. 8 1 3 LIOK XNMU4,
3BYK https://m.edsoo.ru 6I/IOJ']OFI/I9|)
[7f41a4a6
WToro no pasgeny 15
Paspgen 3. 9nekTpoMarHMTHOE MoJie U 3JIEKTPOMarHUTHbIE BOJIHbI
LincppoBas
SN1eKTpOMarHnTHoe BubnuoTteka nabopatopus
none n LIOK
31 3/1eKTPOMArHUTHblE 6 2 https://m.edsoo.ru y4€HN4eCKan
BOSHbI [Tf41a426 (pusuka,
XNMUSA,
buonoruns)
WToro no paspeny 6
Pasgen 4. CBeToBble fIBJIeHUA
41 | 3aKombi 6 ) El'gﬁK“V'OTeKa Undposas
) acrnpocTpaHeHns
(F'_)BETE P https://m.edsoo.ru na6opaTop|/|$|
[7f41a4a6 yyeHn4yeckad
TVH3b! 0 BubnnoTteka (CDM3VIKa’
4.2 6 3
onTnyeckue Nnpubopbl LIOK XMuns,

https://m.edsoo.ru
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7f41ada6 buonoruns):
bnbnnoTteka
4.3 Pazno)xeHune 3 2 LOK
6enorocseTa B https://m.edsoo.ru
CNeKTp [7f41a426
WToro no paspeny 15
Paspen 5. KBaHToBble siBeHUs
s1 | Wenyckanve n 4 | E'g?;mme'(a KomnbloTepHo
’ norsoLieHune }I;" i e
https://m.eds B
cBETaaTOMOM ;tfagl ;ng S00-IU
L aaa
obopynoBaHu
BnbnunoTteka e
5.2 CTpoeHue 6 1 LOK
aToMHorosagpa https://m.edsoo.ru
7f41a4a6
BnbnunoTteka
5.3 fnepHble peakumn 7 1 LIOK
https://m.edsoo.ru
[1f41a4a6
WToro no paspeny 17
Paspen 6. MosTopuTenbHo-o606LWaoWmini Moay b
MoBTopeHue n BubnuoTeka
6.1 obobueHne 9 2 LLOK
conep>xaHus https://m.edsoo.ru
Kypca (u13nKun 3a [7f41a4a6
7-9 Knacc
WToro no paspeny 9
OBLLEE KOJIMNYECTBO 102 -

YACOB MO NMPOrPAMME
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