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BBenenue

Paboyas nporpamma no u3smnke Ans 7-9 Knaccos COCTaB/IEHa HA OCHOBAHWM
CNefyoLmx HopMaTBHO-NPaBOBbIX 4OKYMEHTOB:

1. ®defepanbHOro rocyfapcTsBeHHOro 0bpasoBaTeNbHOr0 CTaH4apTa OCHOBHOMO
o6Llero o6pas3oBaHus, YTBEPXAEHHOro npukasoM MuHoOpHayku Poccum oT
17.12.2010 r. Ne 1897 (B pea. MNpuka3os MuHobpHayku Poccun ot 29.12.2014 N
1644, o1 31.12.2015 N 1577) (ganee ®rOC O00O)

2. TpuMepHOn OCHOBHOW 06pa3oBaTe/lbHOW MPorpammbl OCHOBHOIO O6LLErO
06paszoBaHus, 0106peHHON PeaepasibHbIM Yy4eOHO-METOANYECKUM 00 bEANHEHNEM
o o6uiemy obpasoBaHuto (MpoTokon 3acegaHuns ot 08.04.2015 Ne 1/15)

3.Mporpamma  «®Pusmka. 7-9 Knaccbl» nof pepakumern H.B.dunoHosBmu,
E.M.I'yTHUK K i YMK A.B.lepbiwknHa - M.: Opoda, 2017.

4.T0NI0XKEHNA O CTPYKTYpe, MOpsAKe paspaboTKu W YTBEPXKAEHUA paboumx
nporpamMm Mo OTAeNbHbIM Y4ebHbIM npegMeTaM, AucuunavHam, Kypcam MOY
«YapomcKas LLKona»

1. [Lnanupyemble pe3yJbTaThl 0CBOCHUS NMpeaMeTa «DU3HKa

Juunocmmnoie:

 C(hOPMMPOBAHHOCTb MO3HABaTeNbHbIX WMHTEPECOB Ha OCHOBE Pa3BUTUSA
WHTENNEKTYa/IbHbIX 1 TBOPYECKUX CMOCOBHOCTEN yyalmxcs;

 YOEX[EHHOCTb B BO3MOXHOCTM MO3HAHWUA MNPUPOLbl, B HEO6X0AMMOCTU
Pa3yMHOro MUCMosib30BaHUSt AOCTVXKEHWUIA HAYKWM U TEXHONOTUIA ANS JaibHENLLIEro
Pa3BMTUA YeNOBEYECKOro OOLLECTBa, YBaXXEHMEe K TBOpLAM HayKuU W TEXHWUKW,
OTHOLLEHME K (IN3NKe KaK 3/1IEMEHTY 006LLIeYeN0BEYECKOW KYNbTYpb;

 CaMOCTOSTE/IbHOCTb B MPUOBPETEHNN HOBbIX 3HaHWI Y NPAKTUYECKNX
YMEHWIA;

» TOTOBHOCTb K BbIOOPY >XM3HEHHOrO NyTU B COOTBETCTBUM C COBCTBEHHLIMU
NHTEpecaMm 1 BO3MOXHOCTSIMU;

« MOTMBaUMA 006pa3oBaTeNlbHOM AEATENbHOCTU  LUKO/bHUKOB Ha OCHOBE
NINYHOCTHO-OPUEHTUPOBAHHOIO NOAX0Aa;

 (hOpMMPOBaHME LIEHHOCTHbLIX OTHOLLEHWIA APYT K APYrY, YYMTENt, aBTopam
OTKPbITWI 1 N306PETEHWIA, pe3ynbTaTaM 06y4YeHus.

Memanpeomemnmnuie:

- 0B/lageBaTb HaBblKaMW CaMOCTOATE/IbHOIO MPUOOPETEHNA HOBbLIX 3HaHWUA,
opraHuM3auymm y4yebHON [esTeNbHOCTM, MOCTAHOBKW Lefleit, MaaHMpoBaHus,
CaMOKOHTPONIS M OLUEHKM pe3y/nbTaTOB CBOEM  [AeSATEeNbHOCTW, YMEHUSMU
NpeaBuaeTb BO3MOXHbIE Pe3yNibTaTbl CBOUX AeACTBUIA;

« MNOHUMaTb Pa3INUNA MEXAY MCXOAHbIMW (PakTaMu U runoTesammn Ans mx
06bACHEHWS, TEOPETUYECKMMM MOAENSMN N peasibHbIMU 06beKTamu, OBNafEeBaTb
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YHVBEPCaA/IbHbIMW YYEOHbIMW AeNCTBUAMW Ha NpUMepax rmnotes 41s 06bACHeHUA
M3BECTHBbIX (DAKTOB U 3KCMEPVMMEHTa/IbHOM MPOBEPKM BbIABMIaeMbIX TUMOTES,
pa3paboTKN TEOPETUYECKNX MO/ENei MPOLLECCOB NN SIBNEHNIA;

- (hopMuMpoBaTb YMEHMSI BOCMPUHUMATL, NepepabaTbiBaTb U MPeAoCTaBNATb
NH(OPMAaLNIO B C/TIOBECHOI, 06pa3HO, CUMBOIMYECKOM (hopMax aHaIM3npoBaTh U
nepepabarbiBaTb MOMYYEHHYH WH(OPMaLMIO B COOTBETCTBMAM C MOCTaB/IEHHbIMU
3afja4aMu, BbleNATb OCHOBHOE COAepXKaHue MPOYMTaHHOrO TeKCTa, Haxo4uTb B
HeM OTBET Ha NOCTaB/ieHHbIe BOMPOCHI 1 U3/1arathb ero;

- npuobpetatb OMbIT CamMOCTOATENbHOINO MOMCKA, aHaim3a W oTbopa
MH(OpMaUMM  C  WUCNONb30BAHMEM  Pa3/INYHbIX  UCTOYHWMKOB WM HOBbIX
MNH(OMALMOHHBIX TEXHOOMNIA 419 peLLeHNs No3HaBaTebHbIX 3a4au;

- pas3BMBaTb MOHOJIOTVYECKYHO W [AMAIOTUYECKYHOD pPeyb, YMETb BbIPaXaTb
CBOM MbIC/IN M CNOCOGHOCTM BbIC/NYLUNBATL CObecefiHMKa, MOHUMAaTb €ro TOYKYy
3peHus, NpM3HaBaTb NPaBo APYroro YesioBeka Ha MHOE MHEHWE;

- OCBavBaTb MPWEMbl AEWCTBUIA B HECTaHAAPTHbLIX CUTyauusax, OBMafeBaTb
3BPUCTUYECKMMUN METOLaMUN PeLLeHNs Npobem;

- (hopMupoBaTb YMeHUs paboTaTb B Tpymnne C BbIMNOSHEHUEM Pa3/INYHbIX
couMasibHbIX posieit, NpeacTaBnsTb M OTCTamBaTb CBOW B3rNsfbl U Y6eXxaeHus,
BECTU AUCKYCCULO.

- YMeHMs cO034aBaTb CMeunann3vMpoBaHHble  (M3MYeckne Tabnuubl W
Amarpammbl;

s YMEHWA TMpPOBOAUTb [AEKOHCTPYKUMIO COOOLLUEHWNIA, BblieNeHNne B HUX
CTPYKTYPbI, 3/IEMEHTOB U (hparmMeHTOB;

s YMEHWs UCMOoMb30BaTb MPU BOCMPUATUN COOOLLUEHWIA BHYTPEHHWE W
BHELLUHWE CCbINKW;

< YMeHus (OpMyNMpoBaTb BOMPOCbI K COOOLLEHMIO, CO3AaBaTb KpaTKoe
ornmcaHue coobLeHNs; LMTNPOoBaTb (hparMeHTbl COOBLLEHNS;

s YMeHUs Wu30MpaTenibHO OTHOCUTLCA K MH(opMaumy B  OKPYXKatoLEeM
NH(OPMAaLMOHHOM MPOCTPaHCTBE, OTKa3blBaTbCA OT MOTPEBNEHUS HEHYXXHOM
NH(opMaLnn;

e YMeHMS MCMNOMb30BaTb pas3/iMyHble MPUEMbI MOUCKa WH(opMauun B
VHTepHeTe, NOMCKOBbIE CEPBUCHI, CTPOMTL 3anpochkl A1S NMoucKa MHopMaumn u
aHa/IM3MpoBaTh pe3ysnbTaTbl MOUCKA,;

- YMEHMVS WCMo/b30BaTh MPUEMBbI MOMCKA WHMOPMAaLMN Ha MepCOoHa/IbHOM
KOMMbOTEPE, B MH(OPMAaLMOHHON Ccpeae YUpexaeHus n B 06pa3oBaTe/IbHOM
MPOCTPaHCTBE;

- YMEHVS WCMoJb30BaTb pas3/MYHble OMO/IMOTEYHble, B TOM  YKUChe
3/IEKTPOHHbIE, KaTa/lory A4/1s NoMcKa HeOOX0AMMbIX KHUT;

- YMEHVS WCKaTb MHMOPMAaLMIO B pasMYHbIX 6a3ax [AaHHbIX, CO3faBaTb U
3ano/iHATL 6a3bl AaHHbIX, B YACTHOCTW MUCMO/b30BaThb pa3/INYHbIe ONpeaenuTeny;

s YMeHUs (hopmMMpoBaTb COOBCTBEHHOE WH(OPMAaLMOHHOE MNPOCTPAHCTBO:
co3faBaTb CUCTEMbl ManokK WM pasMellaTb B HUX HYXKHble WH(OPMaLMOHHbIE
WCTOYHMKM, pa3meLatb MH(opMaLmio B VIHTepHeTe.

Ilpeomemmnuwie:

BbInyCKHUK HAYYHUTCH:



- cobntogatb npasuna 6e30MacHOCTM U OXpaHbl Tpyada npy paboTe ¢ y4eOHbIM
N nabopaTopHbIM 060PYA0BaHUEM;

« TOHMMaTb CMbIC/T OCHOBHbIX (PU3MYECKUX TEPMUHOB: (DM3MYECKOoe Teno,
(hn3myeckoe ABeHNe, (hn3nyecKas BeIMYMHA, eANHULbI M3MEPEHWS;

- pacrosHaBaTb Mpo6/nemMbl, KOTOpPble MOXHO PewnTb Mpu  NMOMOLLUM
(h)M3MYeCcKNX  METOAOB; aHa/M3npoBaTb  OTAe/IbHble  3Tanbl  MPOBEAEHWS
nccnefoBaHU U MHTEPNPETMPOBATL Pe3y ibTaTbl HAGMOLEHNIA U ONbITOB;

« CTaBWTb OMbITbl MO UCCNELOBAHUIO (PU3NYECKNX ABNEHUA UK (DU3NYECKNX
CBOICTB Tesn 6e3 1UCMob30BaHUS MPAMbIX U3MEPEHWIA; NPy 3TOM (HOPMY/IMPOBaTb
npobnemy/3agayy  y4yebHOro  3KCrepumeHTta; cobupaTb  YCTaHOBKY U3
Mpes/IoKeHHOro 060pyA0BaHNSA; NPOBOAUTL OMNbIT U (HOPMY/IMPOBATL BbIBOAbI.

- [pumeyaHve. Tlpu nNpoBefeHWM UCCNeLOBaHUA (U3NYECKUX  SBEHWIA
N3MepuUTe/IbHblE MPUOOPbI  UCMOMB3YIOTCA NUWb  KaK  AaTyvMKA - M3MEepPeHns
(hPM3MYECKNX BEIMYMH. 3anmncy nokasaHui NPsMbIX U3MEPEHWUIA B 3TOM Cllyyae He
TpebyeTcs.

«  MOHUMAaTb PO/b 3KCNEPUMEHTA B NMONYYEHUN HAYYHOW UH(OPMaLK;

«  MNPOBOAUTL MPSIMble N3MEPEHUS (PU3NYECKMNX BENNUNH: BPEMS, PAaCCTOSHME,
mMacca Tenia, 06beM, cunia, TemnepaTypa, aTMoc(epHOoe [faBfieHWe, BNaKHOCTb
BO3[yXa, HanpshkeHue, Cuna TOKa, paguaumoHHbIA (oH (C MCMO/b30BaHMEM
A03MMETPa); Npu  3TOM  BbIGMpPaTb OMNTMMAJIbHbIA  CMOCO6  M3MepeHus 1
1CMOMb30BaThb MPOCTEMLLNE METO/bl OLIEHKM NOrPELUHOCTEN U3MEPEHMNIA.

- [lpumeyaHue. Jlwobas ydyebHad nporpamma AO/MKHa obecneyvnBartb
OBNafeHve NPSAMbIMU N3MEPEHNAMMN BCEX MEPEUNCIEHHBIX (IN3NYECKNX BESTUYMH.

< MNPOBOAWUTL  WCCMEfOBaHWE  3aBUCUMOCTENM  (PU3NYECKUX BENMYUH  C
MCNONb30BaHNEM MPAMbIX W3MEPEHWIA: NMpPU 3TOM KOHCTPYMpOBaTb YCTaHOBKY,
(hmkcmpoBaTb pesynbTaTbl MOJYYEHHOW 3aBUCMMOCTU (DU3NYECKMX BEIMYMH B
BuAe Tabnuy 1 rpaMkoB, Aenatb BbIBOAbI MO pe3ynibTataM UcCefoBaHuns;

«  MNPOBOAUTbL KOCBEHHbIE N3MEPEHUS (DM3NUYECKMNX BENNUUNH: MPY BbINOSHEHNN
N3MEpPEHNIA cobMpaTb 3KCMepUMEHTa/IbHYHO YCTaHOBKY, Cnefys npeasioXeHHOn
WHCTPYKLUMKW, BbIYUCASATb 3HAYEHME BENMUMHbI U aHa/IM3MPOBaTb MOMYYEHHbIe
pe3ynbTaTbl C Y4ETOM 33jaHHON TOYHOCTU U3MEPEHWIA;

s aHa/m3npoBaTb  CUTyauuu  MPaKTUKO-OPUEHTMPOBAHHOIO  XapakTepa,
y3HaBaTb B HWUX MPOSIBMEHNE W3YYEHHbIX (PU3NYECKUX  SBMEHUIA UK
3aKOHOMEPHOCTEN 1 NPUMEHSATb UMEHOLLIMECA 3HAHUA A1 UX 0O BbSCHEHUS;

e MNOHUMaTb MPUHUMNbI JEACTBMS MalnH, NPUOOPOB M TEXHUYECKMX
YCTPOWCTB, YC/IOBUSA UX 6€30MacHOro NCNoMb30BaHUSA B MOBCEAHEBHOMN YXU3HY;

< VMCMONb30BaTb MPU BbIMOSHEHNN Y4YebHbIX 334a4y Hay4YHO-MOMY/SAPHYHO
nUTEpPaTypy O (U3NYECKUX SABMEHWUAX, CMpPaBOYHble MaTepuasibl, Pecypcbl
VHTEpHET.

BbIHyCKHI/IK MOJIYIUT BO3SMOKHOCTD HAYIUTBLCH:

e 0CO3HaBaTb LEHHOCTb Hay4HbIX WUCCNefOBaHWA, pPofib  (U3NKM B
paclUMpeHnn NpeacTaBneHnii 06 OKPY)KaloLeM MUPEe U ee BKMaL B Y/yudlIeHMWe
KayecTBa XXW3HU;

- UCMO0/b30BaTb MpPUEMbl MOCTPOEHUS (U3NYECKUX MOJeNein, nomucka w
(hopMyIMPOBKIN [0Ka3aTe/IbCTB BbIABUHYTLIX TMMNOTE3 U TEOPETUYECKUX BbIBOLOB
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Ha OCHOBe 3MMUPUYECKN YCTAaHOB/EHHbIX (DAKTOB;

» CpaBHVBaTb TOYHOCTb W3MEPEHUS (PU3NYECKUX BENIUYMH MO BEIMUYNHE KX
OTHOCWUTE/IbHOW NOrPeLLHOCTY NPY NPOBEAEHUN NPAMbIX U3MEPEHWNA;

e CaMOCTOATENIbHO MPOBOAUTbL KOCBEHHblE W3MEPEHUS W UCCNef0BaHUSA
(hM3nyecKknx BeNMUMH C UCMOJb30BaHMEM Pa3/INYHbBIX CNOCOO0B M3MepeHus
(hn3nuecknx BefMUMH, BblOMpaTL CpPeACTBA M3MEpPeHUsi C YYeTOM HeobXoammoin
TOYHOCTM U3MepeHuid, 060CHOBbLIBATL BbIOOP Crnocoba M3MepeHus, afeKBaTHOro
MOCTaB/NeHHON 3afjaye, MNPOBOAWTL OLEHKY [OCTOBEPHOCTW  MOMYYEHHbIX
pe3ynbTaTos,;

« BOCMNPMHUMATL WH(OPMaLMIO  (PU3NYECKOTO COLEpPXaHUs B HayyHo-
MONyNAPHON fUTepaType W CPeACTBax MAacCOBOW WH(OpMauuu, KPUTUYECKU
OL,eHVBaTb MOMYYEHHYIO MH(OPMaLUIO, aHaNIM3NPYS ee CoaepXKaHue 1 faHHble 06
NCTOYHVKE NH(OpMaLLUK,

- C03[aBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHble COOOLLEHNA O (PU3NYECKNX
SBNIEHNAX Ha OCHOBE HECKO/IbKMX WCTOYHMKOB WH{OPMALMKN, COMPOBOXAATb
BbICTYM/IeHVE Npe3eHTaumel, yumTbliBass 0CO6EHHOCTY ayAUTOPUN CBEPCTHUKOB.

Mexannueckue siBJeHUs

BbInyCKHMK HAYYUTCH:

«  pacno3HaBaTb MeXxaHWUYecKue SBMIEHNA N 0OBACHATbL Ha OCHOBE UMEIOLLMXCA
3HaHWA OCHOBHble CBOWCTBA WM  YC/MIOBUA MPOTEKaHUS 3TUX  ABJIEHWIA:
paBHOMEPHOE W HEepaBHOMEPHOE [ABWXKeHWE, paBHOMEpPHOE U PaBHOYCKOPEHHOe
MNPAMONVHEAHOE  [BWKEHWE, OTHOCUTE/IbHOCTb  MEXaHWYECKOro  [ABVDKEHWS,
CBOOOAHOE MajeHWe Ten, PaBHOMEpPHOE [ABWXXEeHWE MO OKPY>KHOCTW, WHepLus,
B3aVIMOJENCTBME TeJ, pPeakTUBHOe [ABWXKeHWe, Mnepefaya AaBleHUs TBepAbIMU
Tenamu, XWLKOCTAMM W rasaMu, aTMOC(EpHOe [aBfeHue, MnaBaHue Ter,
paBHOBECWE  TBepAblX Tes, WMEKLWMX  3aKPeryieHHyH OCb  BpalleHus,
KonebaTefibHOe ABWMXKEHWe, Pe30HaHC, BOJIHOBOE [BUXeHWe (3BYK);

«  OMUCbIBaTb N3YYeHHbIE CBOWCTBA Te/l Y MeXaHUYeCKne SBIEHUS, UCMO/b3Ys
(hpn3nyeckne BeNMUMHBL: MYTb, MEPeMeLleHe, CKOPOCTb, YCKOPeHue, Nepuos
obpalleHus, macca Tena, MNJOTHOCTb BeLUeCTBa, cuia (Cuia TAKECTW, cuna
Yrnpyroctu, cuna TPeHus), AaBfeHue, UMMYNIbC Tena, KUHETUYECKas 3Heprus,
MOTEHUMaIbHAsA 3HEPTUSA, MexaHnYeckas paboTta, MexaHn4eckas MoLHocTb, K/
NP1 COBEPLLEHUN PabOTbl C UCMNONb30BaHWEM MPOCTOr0 MexaHW3ma, cuia TpeHus,
amMnauTyga, nepuog M 4actota KonebaHWid, OAMHA BOSHbI U CKOPOCTb €€
pacnpocTpaHeHus; Mpu OMucaHUW NPaBUIbHO TPaKTOBaTb (PU3NYECKUIA CMbICH
NCNONb3YEMbIX BEIMYMH, UX 0003HAYEHUS U efUHWLbI U3MEPEHUSs, HaxOoAuTb
(hopmynbl,  CcBfi3blBalOWME  LAHHYHO  (DU3MYECKYHO BEMYUHY C  ApYrvmu
BEIMUYMHAMM, BbIYUCNATL 3HAUEHNE (PU3UYECKON BENNYNHDI;

- aHa/mM3upoBaTb CBOWCTBA Ten, MeXaHWYeCKue SBNEHUS U MPOLECCH,
NCMOoMb3ys (PU3MNYeCKMe 3aKOHbI: 3aKOH COXPaHEHUsI 3HEPrum, 3aKOH BCEMUPHOrO
TATOTEHWUSA, MPUHLMN Cyneprnosvumn cui  (HaxoXaeHue paBHOLENCTBYHOLLEN
cunbl), I, 11 n 1l 3aKoHbI HbHOTOHA, 3aKOH COXpaHeHUs MMNynbca, 3aKoH yKa,
3aKoH [lackand, 3akoH Apxumega; nMpu  3TOM  pas3ivyatb  C/IOBECHYHO
(hopmynMpPOBKY 3aKOHa 1 €r0 MaTeMaTUYECKOe BbIpaXKeHNe,;

e pa3MuaTb OCHOBHblE MPU3HAKN W3YYEHHbIX (U3NYECKMX MOAEeNen:
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matepuasibHaa ToYKa, MHepLmanbHas CUCTEMA OTCYeTa;

- pewarb 3ajayn, WUCMONb3yA (U3NYeCKMe 3aKOHbl (3aKOH COXpaHeHWs
3HEPruKn, 3aKOH BCEMUPHOIO TArOTeHUs, NpuHUMN cynepnosvuuun cun, 1, 11 n 1l
3aKOHbl HbIOTOHa, 3aKOH COXpaHeHWA UMMynbca, 3aKOH [yKa, 3aKoH [lackang,
3aKOH Apxumeaa) v (Hopmyrbl, CBA3bIBAKOLWLME (M3NYECKME BeNNYUHBLI (MYTb,
CKOpPOCTb, YCKOpeHMe, Macca Tena, MAOTHOCTb BeLecTBa, CWa, AaB/eHuE,
NUMMYNbC Tena, KMHETUYEeCKas 3Heprus, noTeHUmasibHas 3Heprus, mMexaHuyeckas
paboTta, mMexaHuyeckas MowHoCTb, KI1[, npocTtoro mexaHusma, cuia TPeHWUs
CKOJIbXXEHMS, KOI(ULUMEHT TPeHUs, amnanTyda, Nepuog U vactoTa KonebaHun,
[JIMHA BOJIHbI M CKOPOCTb €€ PacrnpoCTpaHeHUs): Ha OCHOBE aHanu3a YCNOoBUSA
3a/jaum 3anncbiBaTb KPaTKoe YC/OBUE, BbIAeNATb PU3NYECKME BEIMUMHDI, 3aKOHbI
N (HopMy/ibl, HEOOXOAUMbIE [/15 ee PeLUeHuns, MPOBOAMTL pacyeTbl N OLEHMBATb
peasibHOCTb NOMYYEHHOr 0 3HaYeHWs PU3NYECKON BENNUYNHDI.

BLIHyCKHI/IK MOJIYYUT BO3SMOKHOCTD HAYIYUTLCH

«  MCMNONb30BaTb 3HAHWUA O MeXaHWYECKUX ABMIEHUSAX B MOBCEAHEBHON YXU3HU
Ana obecneyveHns 6e30MacHOCTM Npu obpaLleHnn ¢ NpubopaMn U TEXHUYECKMMMU
YCTPOWCTBaMM, 419 COXPaHEHUs 340P0BbA U COBNIOAEHMS HOPM 3KOOMMYECKOro
MOBeEeHNS B OKpy)XKalolle cpede; NPUBOAMTL MPUMEPbI  MPAKTUYECKOro
NCMO/Mb30BaHNA (PU3NYECKMX 3HAHMI O MEXaHUYECKUX ABMIEHUAX U (IU3NYECKMX
3aKOHax; MNpPUMePbl WCMNO/Mb30BaHNA BO30OHOB/AEMbIX WCTOYHUKOB 3HEPTUW;
3KO0NOrMYeCKMX NOCNeACTBUIA NCCeA0BaHNA KOCMUYECKOrO NPOCTPAHCTB;

- pasMyatb rpaHulbl MNPUMEHUMOCTU (PU3NYECKUX 3aKOHOB, MOHMMATb
BCEOOWMn  xapakTep  (hyHAAMeHTa/lbHbIX  3aKOHOB  (3aKOH  COXPaHEeHUs
MEXaHWYeCKOW 3HepPrun, 3aKkOH COXpPaHeHMs WMMNy/bca, 3aKOH BCEMUPHOIO
TArOTEHWSA) WU OrpPaHMYeHHOCTb WCMOJIb30BAHNA YaCTHbIX 3aKOHOB (3aKOH [yka,
Apxumeaa v ap.);

e HaxoOuTb a[eKBaTHYK MpPeNOXeHHOW 3afade (PU3MYECKYHD MOAESb,
paspewsaTb NpPob6inemMy Kak Ha OCHOBE MMEHLIMXCA 3HAHWA MO MexaHWKe C
MCMONb30BaHNEM MaTemMaTU4YeCcKoro ammaparta, Tak M Npyv NOMOLUM METOL0B
OLIEHKMN.

TemioBble ABJIEHUS

BbInyCKHMK HAYYHUTCH:

«  pacrosHaBaTb TEMN/0BbIE AB/IEHNA N 0OBACHATL Ha 6a3e UMEOLLMXCA 3HaHWI
OCHOBHblE CBOWCTBA WM YCMOBUA MNPOTEKAHUS 3TUX SABNEHMIA:  Anddy3us,
N3MeHeHne obbema Ten Mpu HarpeBaHUn (OXNaKaeHUK), 60/bLIas CXXUMAEMOCTb
rasoB, Masias CXXMMaemMoCTb XXWAKOCTEN M TBepAbIX Ten; TenjoBoe paBHOBECHUE,
ncnapeHne, KOHAEeHcauusa, nnasneHune, KpUCTa/iM3aums, KUMNeHWe, BNaKHOCTb
BO34yXa, pas3nM4yHble Cnocobbl Ternnonepegayn (TensonpoBOAHOCTb, KOHBEKLMA,
N3/ly4yeHne), arperatHble COCTOSHMA BELLECTBA,MOr/IOWEHNe 3HEPTrUn  Mnpu
MCrnapeHnn >XXUAKOCTU W BblAeNeHWe ee Mpu KoHAeHcauun napa, 3aBMCUMOCTb
TemnepaTypbl KUNeHWs OT AaBNeHUS;

< ONUCbiBaTb W3Y4YeHHble CBOWCTBA Te/l W TEM/OBble SBMEHUSA, WCMO/b3yA
(pn3nyeckne  BENUYMHBI:  KOMMYECTBO  TEMJIOTbl, BHYTPEHHAA  3Heprus,
Temnepartypa, yAe/bHas TernJ0eMKOCTb BeLLecTBa, yaenbHaa Tenaota niasfeHns,
yfenbHad TennoTa napoobpas3oBaHWUs, YAefnbHas TenjoTa CropaHus TOMuBa,
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KO3()(pMUMEHT MOMe3HOro AeWCTBMS TenioBoro [Asurartens; npu  onmcaHuu
MpPaBUIbHO TPaKTOBaTb (U3NYECKMIA CMbIC/T WUCMOMb3YEMbIX BEIUUYUH, UX
0603HaYeHNsA 1 eAVHULbI U3MEPEHUNS, HAXOAWTb (hOPMY/Ibl, CBA3bIBAIOLLME JAHHYHO
(M3MYECKY0 BeIMUMHY C  APYrMMU  BeNIMYMHAMK, BbIYUCNATL  3HAYeHWe
(hM31YECKOI BETMUNHBI;

< aHa/M3MpoBaTb CBOWCTBA Tes, TEMN/IOBbIE ABMEHUA U NPOLLECCHI, UCMO/b3yA
OCHOBHbIE MOJIOXKEHNA aTOMHO-MOJIEKY/IIPHOIO YYEHUSI O CTPOEHWUW BELLECTBA U
3aKOH COXpaHeHUs 3Hepruu;

«  pas3nuyaTb OCHOBHbIE MPU3HAKN U3YYEHHbIX (IN3NYECKNX MOAENEN CTPOEHNSA
rasos., XXWAKOCTeW 1 TBEpAbIX Ter;

< NPUBOANUTL NPUMEpPbI MPAKTUYECKOro UCMO/Mb30BaHNA (DU3NYECKNX 3HAHWIA O
TEnI0BbIX ABNEHUSX;

- pewarb 3a4ayn, MCMOMb3ysa 3aKOH COXPaHEHUsi 3HEPruM B TEMI0BbIX
npoueccax U opMmynbl, CBA3bIBaKOLWME (U3MYECKME BENUUYMNHBI (KOMMYECTBO
TennoTbl, Temrepatypa, yAenbHas TenjoeMKOCTb BeLecTBa, YAeNbHas TensoTa
NnaBfeHuns, yhenbHas Tennota napoobpasoBaHus, yAenbHas TensjoTa CropaHus
TOMAMBa, KO3MMULMEHT MOMNE3HOro AeincTBUA TeMI0BOro ABurartesns). Ha OCHOBe
aHanM3a yCnoBuS 3afayvn 3anucbiBaTb KPaTKOe YCM0BWE, BblAeNsTb U3nMYeckme
BE/INUMHbI, 3aKOHbl M (DOPMY/bl, HEOOXOAUMblE A/ ee peLleHusi, NPOBOAMTb
pacyeTbl M OUEHMBATb pPeasibHOCTb MOJIYYEHHOro 3HaYyeHust  (PU3MYECKOM
BE/IMYMHDBI.

BI:Il'IyCKHI/IK MOJIYYUT BO3SMOKHOCTD HAYIHUTLCH:

«  UCMO0/b30BaTb 3HaHMA O TEM/0BbIX AB/EHUAX B MOBCEAHEBHON XXW3HU ANA
obecneyeHns 6e30MacHOCTU MpU ObpaleHUn ¢ npuéopamMn M TEXHUYECKUMMU
YCTPONCTBaMW, AJ1 COXPaHEHUS 3[40P0BbA U COBMOAEHNS HOPM 3KO/IOrMYeCKOro
MoBefeHNA B OKpyXalollerd cpefe; NPUBOAUTL  NPUMEPbl  3KOIOTUYECKUX
nocneAcTeuMii  paboTbl ABurartesnied BHYTPEHHEro CropaHusi, TensoBbIX W
rMAPO3/IEKTPOCTAHLMNIA;

e pasnyatb rpaHulbl MNPUMEHUMOCTU (PU3NYECKUX 3aKOHOB, MOHMMATb
BCeOOLMn XxapakTep (hyHAAMeHTaIbHbIX (DM3NYECKNX 3aKOHOB (3aKOH COXpaHeHUs
3HeprnM B TEMOBbIX Mpoueccax) M OrpaHMYeHHOCTb WCMOMb30BaHMS YaCTHbIX
3aKOHOB;

e HaxoAuTb a[eKBaTHYK MpPeNOXeHHOW 3afave (PUM3MYECKYHD MOAENb,
paspeLlaTb NPo6/eMy Kak Ha OCHOBE UMELLLMXCA 3HAHWIA O TEMNIOBbLIX ABNEHUSX C
MCMO/Ib30BaHNMEM MaTeMaTUYecKoro annapara, Tak M Mnpu MOMOLM MEeTOLOB
OLLEHKM.

3J1eKTpnqec1me U MATHUTHBIC SABJICHUSA

BbInyCKHMK HAYy4YUTCH:

- pacrosHaBaTb 3/IEKTPOMArHWTHbIE SB/IEHNA W OOBACHATb Ha OCHOBE
NMEKOLMNXCA 3HAHWIA OCHOBHble CBOCTBA WM YCNOBUS NPOTEKaHWS 3TUX
SIBNEHUIA: 3NeKTpu3auna Tes, B3aMMOENCTBIE 3aps0B, SNEKTPUYECKNIA TOK U ero
AencTensA  (TensoBoe, XMMUYECKOE, MarHMTHOE), B3aUMOAENCTBME MarHuTOB,
3/IEKTPOMAarHUTHas UHAYKLUMS, LeiCTBMEe MAarHUTHOMO NOA Ha MPOBOAHWUK C TOKOM
N Ha [BMXKYLLYKOCA 3apSHKEHHYHO 4acTuuy, AelCTBUE 3N1eKTPUYECKOro nons Ha
3apPSOKEHHYK0  4acTuuy,  3/IEKTPOMAarHUTHbIE  BOJHBI,  NPAMONHENHOE

8



pacrnpocTpaHeHWe CBEeTa, OTPaXXEHWe 1 NPesioM/IeHne CBEeTa, AMUCNepCcus CBeTa.

e COCTaBMATb CXeMbl 3/IEKTPUYECKMX Leneid C Moc/efoBaTe/lbHbIM - U
napasfiefisHblM COEAMHEHVEM 3/IEMEHTOB, pas3/iMyas YCNOBHble 0003HaYeHus
3/IEMEHTOB 3/IEKTPUYECKMX Leneid (UCTOYHWK TOKa, KIKOY, PesncTop, peocrar,
Nnamroyka, amrnepmeTp, BO/IbTMETP).

e MCMNONb30BaTb OMTUYECKME CXeMbl A1 TMOCTPOEHUA W300paXKeHNA B
M/10CKOM 3epKaJie 1 cobumparoLLen IMH3e.

- OMUCbIBaTb W3YYeHHble CBOCTBA TeNl W 3/MEKTPOMArHUTHbIE SB/EHUS,
NCNonb3ys  (M3MYECKMe BEIMUMHbLL:  3NIEKTPUYECKUIA  3apsfd, Cuna  TOKa,
3NIEKTPUYECKOE  HaMpsdKeHWe,  3/IEKTPUYECKOe  COMPOTUBIEHWE,  YAeNbHOe
COMNPOTMB/IEHNE BellecTBa, paboTa 3MEeKTPUYECKOro Moss, MOLLHOCTb TOKa,
(POKYCHOe paccTosiHMe W OMTUYEecKas CuMa INH3bI, CKOPOCTb 3/1EKTPOMAarHUTHbIX
BOJIH, [AJ/IMHA BOMHbI W 4acTOTa CBeTa; MpW OMuUcaHUM BEPHO TPaKTOBaTb
(PM3MYECKNA CMbICNT WCNO/b3YEMbIX BEMYUH, WX 0003HAYEHMS U  efMHULbI
N3MePEHNS; HaxoanTb (HOPMY/ibl, CBA3bIBAIOLLME AaHHYIO (U3NYECKYIO BENIMUNHY
C ApYrMu BENMUYNHaMM.

< aHa/M3npoBaTb CBOMWCTBA Te/, 3/IEKTPOMAarHUTHbIE AB/IEHNA W MPOLLECCHI,
NCNONb3yA (PU3NYECKME 3aKOHbI: 3aKOH COXPaHEHWs 3M1eKTPUYECKOro 3apsja,
3akoH OmMa A/19 yyacTka Lenu, 3akoH [pxoynsa-SleHua, 3akKOoH NpAMOJSIMHENHOrO
pacrnpocTpaHeHUs CBeTa, 3aKOH OTPaXKeHWs CBETa, 3aKOH MPeIoMIEHNSA CBETa; Npu
3TOM pas3nyaTb C/IOBECHYHD (DOPMYIMPOBKY 3aKOHa M €ero MaTeMaThyecKoe
BblpaXXeHMe.

< NPUBOANUTL NPUMEpPbI MPAKTUYECKOro UCNO/b30BaHNA (DU3NYECKNX 3HAHWUI O
3/IEKTPOMArHUTHBIX AB/IEHNAX

« pewartb 3agayn, UCnonb3ys PUanyeckre 3akoHbl (3akoH Oma AN yyacTka
Lenwn, 3akoH J[hxoyns-JleHua, 3aKOH NPSAMOMHENHOro pacnpocTpaHeHus CBeTa,
3aKOH OTPaXKEHWs CBETa, 3aKOH MPesioM/IeHNs CBeTa) 1 (POPMY/ibl, CBA3bIBAIOLLME
(hm3myeckne BeNMUYUHBI (CUNa TOKA, 3/IEKTPUYECKOE HampsXeHue, 3/1eKTPUYecKoe
COMNPOTMB/IEHNE, Y[e/lbHOe COMPOTUB/IEHWE BELLECTBa, paboTa 3/MEeKTPUYECKOro
Mnons, MOLWHOCTb TOKa, (JOKYCHOe pacCTOsHME W ONTU4Yeckas cuia JNH3bI,
CKOPOCTb 3M1EKTPOMarHUTHbIX BOJH, A/IMHA BO/HbI M 4yacToTa CBeTa, (hopmy/ibl
pacyeta  3/1eKTPUYECKOrO  COMPOTUB/IEHUA  MPU  MOCNeLOBaTe/lbHOM U
napafie/lbHOM COeAMHEHUM MPOBOLHUKOB): HA OCHOBE aHa/sM3a YC/OBUSA 3a4auu
3anucbiBaTb KpaTKOe YC/I0BUE, BbIAENATb (M3NYECKME BEIMUMHBI, 3aKOHbl U
(hopmynbl, HeoOXoAUMbIE AN €e PeLUeHUsi, MPOBOAUTL pacyeTbl M OLEHKBATb
peasibHOCTb NOYYEHHOI 0 3HaUYeHUst PU3NYECKON BENNUNHDI.

BbIHyCKHI/IK IOJYYHUT BO3MOKHOCTb HAYYUTDLCH:

«  UCMO0/Mb30BaTb 3HaHUA 06 3M1EKTPOMArHUTHbLIX SABMEHWUAX B MOBCELHEBHOWA
XWU3HN Ana  obecrieyeHmss 6e30MacHOCTM Mpu  obpawieHun ¢ npubopamu ”
TEXHUYECKMMMN YCTPOMNCTBaMU, AN COXPaHEHWUS 3[0POBbsS U COBMOAEHUSA HOPM
3KO0/IOrMYECKOro MNoBefeHNst B OKpYXKatoLLe cpefe; NpUBoANTL NPUMEpPbI BANSAHUS
3N1EKTPOMArHUTHbIX M3/TyYeHUI Ha XKMBbIE OPraHU3Mbl;

- pasnuyatb rpaHuLbl NMPUMEHUMOCTU  (DU3MYECKMX 3aKOHOB, MOHMMATb
BCEOOWMn  xapakTep  (hyHAAMeHTa/lbHbIX  3aKOHOB  (3aKOH  COXpaHeHus
3NIEKTPUYECKOTO 3apsfa) U OrpaHWYeHHOCTb MCMO/b30BaHNA YaCTHbIX 3aKOHOB

9



(3akoH Oma a4 yyacTka Lenu, 3akoH xxoynda-JleHua v gp.);

e VWCMNONb30BaTb MPUEMbl MOCTPOEHMS (U3NYECKMX MOJENEen, Moucka wu
(hopMyNMPOBKN [0KA3aTEe/IbCTB BbIABUHYTBHIX MMMNOTE3 U TEOPETUYECKMX BbIBOAOB
Ha OCHOBEe 3MMUPNYECKN YCTAHOB/IEHHbIX (DAKTOB;

e HaxoAuTb a[eKBaTHYK MpPeLOXeHHOW 3afade (PU3MYECKYHD MOJESb,
paspeLLaTb NPob6siemMy Kak Ha OCHOBE UMEOLLMXCA 3HAHWUIA 06 3M1eKTPOMarHUTHbIX
ABNEHNAX C MCNONb30BaHWEM MaTemaTMyecKoro arnapara, Tak U npu nomoLim
METO/0B OLLEHKM.

KBaHTOBBIE SIBJICeHUSI

BbINyCKHUK HAYYHUTCSH:

« pacnosHaBaTb KBaHTOBble SBMIEHWUA N OOBACHATb Ha OCHOBE WMEIOLLMXCA
3HaHWA OCHOBHble CBOWCTBa WM  YCMOBUA MPOTEKaHUS 3TUX  SB/IEHMWIA:
eCTEeCTBEHHass W WCKYCCTBEHHas pPafjMOaKTUBHOCTb, d-, - W Yy-U3NTyYeHWUs,
BO3HMKHOBEHWE NIMHENYATOro CNeKTpa U3ny4yeHuns aToma;

< ONUCbiBaTb W3Y4YeHHble KBAHTOBble SBMEHWSA, WCMOMb3yA (PU3NYECKME
BE/IMYMHbI; MacCOBOe YMC/O, 3apsfoBOe 4MC/Io, Mepuoj nonypacnaga, sHeprus
(bOTOHOB; MNPV  OMWUCaAHUW  MPaBWIbHO  TPaKTOBaTb  (PU3NYECKMIA  CMbIC/T
NCMOMb3YeMbIX BENIMUYNH, MX 0003HAYEHMS U eAVMHULbI U3MEPEHUs; HaxXOAWTb
(hopMmynbl,  CBA3bIBAIOLLME  [JaHHYKD  (PU3MYECKYIO BEIMYMHY C  APYTrMU
Be/IMYMHAMMU, BbIYUCNATL 3HAUYEHME PU3NYECKOI BETNYMNHBI;

« aHaNM3MpoBaTb KBAaHTOBble SB/IEHUS, MCMOMb3YS (DMU3NYECKME 3aKOHbl U
MOCTynaTbl: 3aKOH COXPAHEHWS 3HEpPruun, 3aKOH COXPAHEHUS 3NeKTPUYECKOro
3apafa, 3aKOH COXPaHeHMsi MaccoBOIO 4uC/a, 3aKOHOMEPHOCTWU W3/yYeHUs |
MOr/IoWEeHNA CBeTa aToOMOM, NPV 3TOM pasinyaTb CMIOBECHYIO (POPMY/IMPOBKY
3aKOHa 1 ero matemaTn4eckoe BbIpaXKeHue;

«  pas3nnyaTb OCHOBHblE NMPW3HAKX MIAHETAPHOW MOAENN aToMa, HYK/TIOHHOM
MOAEeNN aTOMHOrO0 A4pa;

s TMPUBOAWUTL MNPUMEPbl MNPOABMEHUA B  MPUPO4E U MNPaKTUYECKOro
NCMOMb30BaHNA  PaAMOaKTUBHOCTK, AL4EPHbIX W TepMOSLEPHbIX  peakuun,
CMeKTpasibHOro aHanmsa.

BLIHyCKHI/IK MOJIYYUT BO3SMOKHOCTb HAYIYUTLCH:

s WCNONb30BaTb MOJIlyYeHHble 3HaHWA B  MOBCEAHEBHON >KU3HM MpU
obpaiwleHun ¢ npubopamMuM U TEXHUYECKMMW  YCTPOMCTBaMM  (CHETUMK
NOHU3NPYIOLMX YacTul, AO3UMETP), AN COXPaHEeHWUs 340p0BbsS U COOMO4EHNSA
HOPM 3KOJ/IOTMYECKOr0 NOBeAEHNS B OKPYXKatoLLelt Cpee;

«  COOTHOCWUTb 3HEPruto CBA3MN aTOMHbIX Aep C AePEeKTOM MaccChl;

s NPUBOAUTL MNPUMEPbLI BAUAHUSA PaAMOaKTUBHBLIX W3YYEHUA Ha >KMBble
OpraHu3mbl; NOHMMaTb MPUHLMUN LEACTBMA [03UMMETPA MU pasnnyaTb YCNOBUS ero
NCMO/Ib30BaHNS;

s TOHMMAaTb 3KONOrMyeckue npob6/emMbl, BO3HUKAKOLLME NPU UCMO/b30BaHUN
aTOMHbIX 3/1eKTPOCTaHUMA, U MYyTW pPelleHns 3Tux npobnemM, nepcrneKTuBbl
1CMO/b30BaHNA YNpPaBisSeMoro TepMOsiAEPHONo CUHTE3a.

JJIeMeHTbI ACTPOHOMMH

BbInyCKHUK HAYYHUTCH:

- yKa3blBaTb Ha3BaHMA nnaHeT CO/IHEYHOW CUCTEMbl; pas/inyaTb OCHOBHbIE

10



MPU3HAKN CYTOYHOrO BpalleHUs 3Be3fHOro Heba, AvdKeHWA JlyHbl, ConHua u
NIAHET OTHOCUTENBLHO 3BE3[;

e TOHVMMAaTb Pa3NuMsA  Mexay TreNOLEHTPUYECKON W  TeOLeHTPUYECKON
cucTteMamu Mupa,

BLIHyCKHHK MOJIYYUT BOZSMOKHOCTDb HAYIUTLCHA

- yKa3sblBaTb 00LIMe CBOWCTBA M OTIMYMA MIAHET 3eMHOW TPynmbl U MaaHeT-
rMraHToB; MasblX Tesl COMHEYHOM CUCTeMbl U GOMbLUMX MIAHET; MOoJ/b30BaThCA
KapToW 3Be3[HOro Heba nNpu HabNAEHUAX 3BE3AHOM0 HEOA;

- pa3/MyaTb OCHOBHble XapaKTePUCTMKK 3Be3q (pasmep, LLBET, Temneparypa)
COOTHOCUTb LBET 3Be3/jbl C €€ TeMMepaTypou;

«  pasnuyatb rMnoTesbl 0 NPOUCXOXAeHUN COMHEYHOW CUCTEMBI.

2. Conep:xxanmne yueOHOro npeamera «DU3snka.
Du3uka v puznyecKue MeToabl M3yUYeHHs IPUPOAbI

®un3nkKa — HayKa 0 npupoge. Pusnyeckme Tena v sBneHns. HabnwogeHue u
onucaHve (U3NYeCKUX ABNMEHNA. PU3NYECKUIA 3KCNepuMeHT. MogennposaHue
ABNEHNIA N 0OBEKTOB MPUPOAbI.

Pusnyeckme BeEMNYMHBI U UX K3MepeHMe. TOYHOCTb M NOrpeLlHoCTb
n3mepeHnin. MexxayHapoaHasi cuctema eauHumL,.

®un3nyeckne 3aKOHbl M 3aKOHOMEPHOCTU. DPU3MKa U TeXHWUKA. HayuHbil
MeTof Mo3HaHuA. Pofb  (M3MKM B (POPMMPOBAHMM  €CTECTBEHHOHAYYHOM
rPaMoTHOCTMW.

MexaHn4yeckue siBJICHUS

MexaHun4yeckoe fBmxeHve. MaTepuasibHas TOYKa Kak MOLe/b (PU3NYecKoro
Tena. OTHOCUTENBHOCTL  MEXaHWYeckoro AswxeHus. Cuctema OTCYeTa.
Pu3nyecKne BeIMUMHBI, HEOOXOANMbIE O/ OMUCAHUA OBVDKEHWA N B3aMMOCBA3b
MeXxay Humn (NyTb, MepemeLleHne, CKOPOCTb, YCKOPEeHWe, BPems ABVDKEHUSA).
PaBHOMepHOe W pPaBHOYCKOPEHHOE MPAMOIMHEIHOE [BUXeHWe. PaBHOMepHOe
ABWXKEHME MO OKPY>XXHOCTW. [MepBblii 3akOH HbOTOHA M MHepuma. Macca Tena.
MnoTHocTb BewecTtBa. Cuna. EanHMLbl cunbl. BTopoit 3akoH HbtoToHa. TpeTuid
3aKOH HbtoToHa. CBoGoAHOe nageHwe Ten. Cuna TAKECTU. 3aKOH BCEMMPHOIO
TaroteHna. Cuna ynpyroctu. 3akoH 'yka. Bec Tena. HeBecomocTb. CBA3b MexXay
CUIOW TSXKeCTM M maccoil Tena. AuHamomeTp. PaBHogencTBytowas cuna. Cuna
TpeHus. TpeHne CKONbXeHNs. TpeHue NoKos. TpeHne B NPUPOLE U TEXHUKE.

mnynbc. 3akKoH coxpaHeHWs uMMynbca. PeakTMBHOE  [BUXKEHME.
MexaHunyeckas pabota. MoOLWHOCTb. dHeprus. MNoTeHUMabHas U KMHeTUYecKas
3Heprus. MNpeBpalleHne OAHOr0 BuAa MeXaHWYeCKON 3Heprum B ApYroi. 3akoH
COXpaHeHNs NOTHON MeXaHNYeCKON 3Heprum.

[pocTble MexXaHM3Mbl. YCNOBUA paBHOBECUA TBEPAOro Tena, MMEIOLLEro
3aKpenieHHY0 OCb ABWKeHUA. MOMEHT cunbl. [Jenmp msasxcecmu mena. Pblyar.
PaBHOBecKe Cu Ha pblyare. Pblyarn B TeXHUKe, 6bITy U npupode. MoaBuKHbIE U
HenoABWXHble  6/10KK. PaBeHCTBO paboT npuv  MUCMOMb30BaHUM  MPOCThIX
MeXaHM3MoB («30M10TOe NpaBUIO  MeXaHWKu»). KoahpuuMeHT MonesHoro
NENCTBUS MeXaHU3Ma.

[aBneHve TBepAblX Ten. EAvHMUbI M3mepeHus pAasneHmsa. Cnocoobl
N3MEHEHUs AaBneHus. JaBneHue XUAKOCTen U ra3oB 3akoH lMackans. JaBneHue
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XUOKOCTM Ha OHO WM CTeHKM cocyda. Coobuiatowmecs cocyabl. Bec Bosagyxa.
ATMoc(bepHOe  AaBneHue. W3mepeHune artmocepHoro  gaeneHud.  OnbIT
Toppuyennn. bapomeTp-aHepoug. ATMOC(epHOe [aBfieHME Ha Pas3fINyHbIX
BbicOTax. [mapasnnyeckme mexaHumsmbl (npecc, Hacoc). [aBneHue >XXUAKOCTU U
rasa Ha norpy>KeHHoe B HUX Teno. Apxumegosa cuna. naBaHWe Ten U CydoB
Bo3gyxonnasaHue.

MexaHu4yeckne konebaHus. [lepuof, 4YacToTa, aMnanTyda KonebaHwiA.
Pe3oHaHC. MexaHM4yecKune Bo/Hbl B OAHOPOAHbLIX cpefax. [nHa BOHbI. 3BYK KaK
MeXaH14yeckasi BO/IHa. [[POMKOCTb M BbICOTa TOHA 3BYKa.

TensioBble SIBJICHUSA

CTpoeHune BewecTea. ATOMbl U MONEKY/bl. TENI0BOE [ABMXEHNE aTOMOB U
monekyn. Anddysms B rasax, XWUAKOCTAX W TBEPAbIX Tenax. bpoyHosckoe
osudicenue. Bzaumopgencteme  (NPUTSXKEHME W OTTa/IKMBAHUE)  MOJEKYII.
ArperaTHble COCTOAHMA BellecTBa. PasnnuMe B CTPOeHUM TBeEPAbIX Ten,
YKWOKOCTEN N rasos.

Tennosoe paBHoBecke. Temnepartypa. CBA3b TeMnepaTypbl CO CKOPOCTbHO
Xa0TNYECKOro ABMKEHMS YacTuLl. BHYTpeHHsst aHeprus. PaboTta 1 Tennonepegava
KaK Crnocoobl W3MEHEHWSi BHYTPEHHEW 3Heprum Tena. TennonpoBOAHOCTb.
KoHBekuma. W3nyyeHue. [lpumepbl Tennonepegadn B Mpupode U TeXHUKE.
Konn4yectBo TennoTbl. YAefnbHadA TenjoeMKOCTb. Y[eNbHas TennoTa CropaHusa
TOn/MBa. 3aKOH COXPaHeHWs M MpeBpalleHnss 3HepruM B MeEXaHUYecKuMx W
TennoBbIX npoueccax. [1naeBneHMe W OTBepAeBaHWe KPUCTAIUYECKUX Terl.
Y penoHada TennoTa naaeneHus. icnapeHune n KoHAeHcaums. INornoweHme aHeprum
MNPy McrnapeHun XuAKocT W BblAeNeHEe ee NMpu KoHAdeHcauun napa. KuneHue.,
3aBMCMMOCTb  TeMMepaTypbl KWMeHWs OT [fAaBfeHWs. Y[aenbHasa TensjoTa
napoobpas3oBaHMA W KOHAeHcauumn. BnaxHoOCTb BO3dyxa. Pabota rasa npu
pacwmpeHunn. MNMpeobpa3oBaHNs 3HEPTX B TENIOBLIX MalUMHax (Naposas TypbuHa,
ABUrateNlb BHYTPEHHEr0 CropaHusl, peakTuBHbIA auratens). KI14 Tennosow
MaLUUHbI. Ixonocuueckue np06ﬂeMbl UCNOJIb306AHUA MeENI106bIX MAUUH.

3JIeKTpOMaFHI/ITHbIe ABJICHUSA

AnekTpuzauma uanyveckux Ten. BlanmopdencTeme 3apskeHHbIX Ten. [lBa
poda  3NeKTPUYeCcKuUx  3apadoB.  [enMMoCcTb  3/IEKTPUYeCcKoro  3apsaja.
ANeMeHTapHbIN  ANEKTPUYECKMIA 3apsad. 3aKOH COXPaHeHUS  3MeKTPUYECKOro
3apaga. [1poBOAHMKKW,  MOMYNPOBOAHWKM W WN30NATOPbI  3/1EKTPUYECTBA.
ANeKTPOCKON. DNEKTPUYUECKOE MOMe KakK 0CO0bIN BUA MaTepun. Hanpsicennocmo
onekmpuyeckozo noas. [eNCcTBUe 3NEKTPUYECKOro TMOMsS Ha 3NEKTPUYECKME
3apaabl. Konodencamop. Duepeust d1eKmpuuecko2o nojisi KOHOeHCamopad.

ANEKTPUYECKNIA TOK. WICTOUHMKM 3MEKTPUYECKOrO TOKa. ONeKTpuyecKas
LeMb U ee COoCTaBHble YacTW. HanpaBneHue n AEWCTBUS 3NEKTPUYECKOrO TOKa.
Hocutenn anekTpuyeckux 3apafoB B MeTasiax. Cuna ToKa. DNeKTpUYecKoe
Hanps)keHue.  DNEeKTPUYEecKoe  COMpPOTMB/IEHWE  MPOBOAHMKOB.  EAUHUUGI
COMPOTUB/EHUS.

3aBMCUMOCTb CU/bl TOKa OT HarnpsbkeHns. 3akoH Oma And yyacTka Lenw.
YpenoHoe  conpoTtmBnieHue.  Peoctatbl.  [locnegoBaTenibHOE  COefMHEHWe
NPOBOAHMKOB. lNapannensHoe coefnHeHe NPOBOAHNKOB.
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PaboTa 3/1eKTPMYECKOro nons no nepemMeLLeHnIo 3N1eKTPUYECKNX 3apsaoB.
MOLLHOCTL 3/1EKTPUYECKOrO0 TOKa. HarpeBaHue MNPOBOAHWKOB 3/1EKTPUYECKUM
TOKOM. 3akoH [pkoyna - JleHua. 3NeKTpuYyeckue HarpesatefibHble W
OCBETUTE/bHbIE NPUOoPbI. KOPOoTKOE 3aMblKaHue.

MarHutHoe nosne. VIHAYKUUS MarHUTHOro nong. MarHutHoe none TOKa.
OnbIT 2pctega. MarHMTHOe NoJsie MOCTOSHHbLIX MarHUToB. MarHuTtHoe none
3emnn. ONeKTpoMarHUT. MarHuTHoe Mo/se KaTywKu C TOKOM. [lpumMeHeHue
3/1IEKTPOMAarHuTOoB. [leCTBME MarHWTHOro Mofs Ha MPOBOAHUK C TOKOM W
ABWKYLLYIOCA  3apshKeHHYyto 4vactuuy. Cura Amnepa u cuna Jlopenya.
AnekTpoasuratesb. ABNeHNE 3NEKTPOMArHUTHON MHAYKUMSA. OnbiTbl Papases.

DNEKTPOMarHuTHole KosiebaHus. Konebamenvhwiii KOHMYP.
Anexmpozenepamop. llepemennuiii MOK. Tpancghopmamop. Mepenava
3NIEKTPUYECKOM 3HEpPrMm Ha pacCTosiHWEe. ONEeKTPOMAarHUTHbIE BOSIHbI U KX
CBOWCTBA. [Ipunyunsl paduocesszu u menesudenus. Biusnue snekmpomaznummvix
usvzyltenuﬁ HA JiCUBble OPcAHU3MBbL.

CBeT — aneKTpomarHuTHble BosIHA. CKOpoCTb cBeTa. VICTOYHMKWM CBeTa.
3aKOH MpPAMOMMHENHOrO pacnpocTpaHeHWe cBeTa. 3aKOH OTPaXKeHMsi CBeTa.
nockoe 3epKano. 3aKOH npenomMieHnsa cBeTa. JIMH3bl. POKYCHOE pacCTosiHME U
onTU4Yeckad cuna nuH3bl. M306paxeHve npeameta B 3epKasie M JIMH3E.
Onmuueckue npubopwr. [Na3 Kak onTuyeckaa cuctema. [Aucnepcusa cBeTa.
Hnmepgepenyus u ougppaxyus ceema.

KBaHToBbI€E SIBJICHUS

CTpoeHve atomoB. [MnaHeTapHas Mofenb atoma. KBaHTOBbIA XapaKTep
MOr/OLEHNSA N UCNYCKaHWA CBeTa aToMaMK. JInHenyaTble CNeKTpbl.

OnbITbl Pe3epopaa.

CocTaB aTOMHOro sapa. MNpoToH, HEMTPOH M 3NEKTPOH. 3aKOH SUHLITENHA O
NPONOPLMOHANIBHOCTM MacCbl WU 3HEPrun. Jegexm macc u sHepeus ces3u
amomubix s0ep. PafMoakKTMBHOCTb. [lepmog nonypacnaga. Anbga-nsnyyeHwe.
bema-uznyuenue. ['amMa-usnyyeHue. AgepHble peakumn. VICTOUHUKN 3SHEPTUN
ConHua wn 3Be3n. fApepHaa 3sHepreTuka. JOxonoecuueckue npobiemvl padbomol
amomuwlx anekmpocmanyuii. JO3NMETPUSA. Bausinue paduoakmuHulX u3nyyeHuil
HA JfCUBble OP2AHU3MDbL.

Crpoenue u 3BoJI01IUA BeesieHHOM

["eoueHTpMYecKaa U TrenvoLeHTpuyeckad CUCTEMbI MUpa. PU3NYecKas
npupoga HebecHbIX Ten CofiHeyHoM cucTeMbl. [MpomcxoxaeHne CoNHeYHOM
cucteMbl. dusmyeckasd npupoga ConHua u 3Be3n. CTpoeHue BceneHHoi.
3sontoums BeeneHHol. MmnoTesa BosbLLIOro B3pbIBa.

IIpuMepHbIe TEMBbI JIA00OPATOPHBIX U NPAKTHYECKHUX PadoT

JNabopaTopHble paboTbl (HE3aBMCUMO OT TEMATUYECKOW NPUHAANIEXHOCTW)
LenaTca cnefyroLwmne TUNb:

1. MpoBeaeHMe NPAMbIX NU3MEPEHUIA (PUNYECKUX BENNUNH

2. PacyeT MO MOMlyYyeHHbIM pe3y/nbTaTtaMm  MNPAMbIX  U3MEPEHUI
3aBMCUMOrO OT HMX napameTpa (KOCBEHHbIe N3MepPeHs).

3. HabnwopgeHne sABMeHWA M MOCTAHOBKA OMbITOB (Ha KayeCTBEHHOM
YPOBHE) MO O0OHApY>KeHUIO (PaKTOPOB, BAUAIOWMX Ha MPOTEKaHWEe [aHHbIX
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ABNEHUI.

4, MccnegoBaHme  3aBMCUMMOCTUM  OAHOW  (DM3MYECKOW BENUYMHBLI  OT
APYroi ¢ npeAcTaB/eHVeM pe3y/ibTaToB B BUAE rpadmka nnm tabnmupl.

5. MpoBepka 3afaHHbIX  MPEANONIoXKEHNA  (NpsAMble  U3MepeHUs
(hM3NYECKNX BESIMYMH U CPaBHEHUE 3a[aHHbIX COOTHOLLEHWUIA MEXAY HUMN).

6.  3HAKOMCTBO C TEXHUYECKUMMW YCTPONCTBAMU N X KOHCTPYMPOBaHKE.

Jliobad paboyas mnporpamma [O/MKHA NpeaycMaTpuBaTb  BbIMO/IHEHWE
nabopaTopHbIX PaboT BCEX YKa3aHHbIX TUMOB. BbI6Op TemaTuku 1 yncna pabot
KaXk[0ro Tuna 3aBucuT 0T 0CO6eHHOCTE paboyeli nporpamMmmvbl 1 YMK.

HpOBeIleHHe NMPSAMBbIX I/I3MepeHl/Il71 (l)I/BI/I‘leCKI/IX BE€JINYHUH
3mepeHne pasmepos Terl.
3mepeHre pasmepoB MasibIX Te.
3mepeHne macchl Tena.
3mepeHne obbema Tena.
13mepeHne cuneil.
3mepeHmne BpeMeHU npouecca, neproja KonebaHwia.
M3mepeHne Temnepatypsl.
3mepeHue gaBneHns Bosgyxa B 6asoHe nog MopLUHEM.
I3mepeHune cusbl TOKa 1 ero perynnpoBaHue.

10.  13mepeHune HanpsXXeHus.

11.  3mepeHue yrnos nageHnsa v NpenomaeHus.

12.  3mepeHmne hOKYCHOro pacCTOAHNA JINH3bI.

13.  /3mepeHune pafMoakKTUBHOIO poHa.

Pacuer o MOJIYY€HHBIM peE3yJbTaTaM IPAMBIX I/I3MepeHlflI7[ 3ABUCUMOI0
0T HUX MapaMeTpa (KOCBEHHbIEe U3MEPEHUA)

1. \3mepeHne NI0THOCTK BeLLecTBa TBEPLOro Tena.

2. OnpepeneHne KoapguureHTa TPEHNSA CKONbXEHWS.

3. OnpefeneHne XXecTKOCTU NPY>XUHbI.

4. OnpepeneHne BbITAIKMBAKOLLEN CUfIbl, AEACTBYIOLLEN HA MOrpyXXeHHoe B
YXWOKOCTb Teso.

5. OnpefeneHvie MOMeHTa CUJIbI.

6. VI3MepeHne CKOpoCTM PaBHOMEPHOTO ABUXEHUS.

7. VI3amepeHmne cpeiHeil CKOPOCTU [ABMXKEHWS.

8. VI3MepeHne yCKOpeHMs paBHOYCKOPEHHOTO ABVXKEHNS.

9. OnpegeneHve paboTbl U MOLLHOCTH,

10. OnpegeneHne YacToTbl KONiebaHWIA rpy3a Ha NPYXXUHE N HUTW.

11. OnpegeneHne OTHOCUTENTbHOW BNaXKHOCTW.

12. OnpepgeneHne Kon4yecTsa TennoThbl.

13.  OnpeneneHve yaenbHOW TeNI0EMKOCTH.

14.  WN3mepeHune paboTbl U MOLLLHOCTHM 3/1EKTPMUYECKOr0 TOKa.

15.  W3mepeHune conpoTUB/IEHNS.

16. OnpegeneHve ONTUYECKON CUMbl NINH3bI.

17. WVccnefoBaHve 3aBUCUMOCTW BbIT&/IKUBAKOWENA CWMbl OT 00bema
MOrPY>KEHHOWN YacTh OT NJIOTHOCTW XXUAKOCTU, ee He3aBUCMMOCTW OT MIOTHOCTM 1
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MacCCbl T€sa.

18. ViccnepgoBaHue  3aBUCMMOCTM  CWMbl  TPEHMA  OT  XapakTepa
MOBEPXHOCT, ee He3aBUCMMOCTM OT N/IOWAIN.

HaOuironenne siBjleHMH W IOCTAHOBKA ONBITOB (HA KaYeCTBEHHOM
YPOBHE) IO OOHAPY:KEHHI0 (PAKTOPOB, BJIHUSIOIIMX HA NMPOTEKAHHE JAHHBIX
AABJICHUH

1. HabnogeHve 3aBUCMMOCTI Nepuoaa KonebaHuii rpysa Ha HATU OT A/IHBI
N HE3aBMCUMOCTWU OT MacCcChl.

2. HabniogeHve 3aBUCMMOCTU Mnepuoga KonebaHuin rpysa Ha Mpy>XxuHe oT
MacCCbl U XXECTKOCTW.

3. HabntofeHme 3aBUCUMOCTY AaB/ieHNS rasa 0T 06beMa 1 TemnepaTypbl.

4. HabniogeHve 3aBUCUMOCTM  TemnepaTypbl OCTbIBatOLLEN BOAbl OT
BPEMEHN.

5. MCCHE,D,OBaHVIe SABIEHUA B3aI/IMO,£I|e|7ICTBI/IF| KaTyLWwKN C TOKOM 1 MarHuTa.

6. ViccnepoBaHme SIBNEHUA 3N1EKTPOMArHUTHOM UHAYKLUN.

7. HabntoaeHme SBAeHNS OTPaXKeHUs U NPeNoM/IEHNS CBETA.

8. HabntogeHne ABNeHMs AMcnepcum,

9. OOHapy>XeHVe 3aBMCUMOCTW COMPOTMBNEHUA MNPOBOJHUKA OT €ro
MapaMeTpOB U BELLIECTBA.

10.  WccnegoBaHne 3aBUCUMOCTM Beca Tefa B XXWUIKOCTU OT 0ObeMa
MOrpy>XeHHoN YacTu.

11.  WccnegoBaHne 3aBUCUMOCTUM  OAHOM  (DM3MYECKOM BENNYMHBLI  OT
APYroi ¢ NpeAcTaBneHeM Pe3ybTaToB B BUAE rpadmka nnm tabnmupl.

12.  VccnepgoBaHme 3aBMCMMOCTM MacChl OT 06beMa.

13.  WccnepoBaHvne — 3aBMCMMOCTM  NYTU  OT  BPEMEHW  Mpu
paBHOYCKOPEHHOM ABMXXEHNN 6e3 Haya/IbHOA CKOpPOCTW.

14. MCCﬂe,D,OBaHVIe 3aBUCMMOCTWN CKOPOCTU OT BpeMeHW W TyTU NpwU
PaBHOYCKOPEHHOM ABVXKEHUN.

15. MCCﬂe,D,OBaHVIe 3aBUCUMOCTW CUJIbI TPEHNA OT CU/bI AaBNEHUNA.

16.  WccnepoBaHue 3aBUCMMOCTY AedhopMaLin NPYXXMHbI OT CUMbI.

17.  WccnepoBaHve 3aBUCUMOCTM Mepuofa KonebaHuii rpysa Ha HUTK OT
A/IVHBI.

18.  VccnegoBaHme 3aBMCMMOCTY Mepuofa KonebaHuin rpy3a Ha npy>XuHe
OT XXeCTKOCTW 1 MaccChbl.

19.  VccnegoBaHne 3aBUCUMMOCTM  CW/bl TOKa 4epe3 MPOBOAHWMK OT
Hanps>keHuns.

20. ViccnefoBaHne 3aBUCMMOCTM CWU/Ibl  TOKa 4Yepe3  /lamMrnoyky oT
Hanps>XeHn4.

21. |/|CC!'I€,CI,OBaHI/Ie 3aBUCMMOCTW yIna NpeaomMsieHna oT yriia nageHus.

IIpoBepka  3agaHHBIX  NPEANOJIOKeHMHA  (MpsiMble  M3MepeHUus:
(pu3nvecKux BeJMYMH M CPABHEHHE 32JJaHHBIX COOTHOLICHUM MEKIY HUMH).
IIpoBepka runores

1. MNpoBepka runoTessl 0 JIMHEAHOW 3aBUCUMOCTU [JIMHbI  CTONOMKA
XMAKOCTU B TPYOKe OT TeMnepaTtypbl.

2. MpoBepka runoTesbl 0 MPSAMOA MPONOPLMOHATILHOCTU CKOPOCTM Mpw
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PaBHOYCKOPEHHOM [ABMXKEHWW NPOALEHHOMY MYTH.
3. MNpoBepka runoTesbl: NPW MOCNeA0BaTeNIbHO BK/IOUEHHbIX NaMMOYK/ U
MNPOBOAHMKA UKW ABYX NPOBOAHUKOB HaMpPsXXEHNs CKNaablBaTb Henb3s (MOXHO).

4. MNMpoBepKa NpaBua CNOXeHUs TOKOB Ha ABYX NapanieNbHO BKNKOUYEHHbIX

PE3NCTOPOB.

3HAKOMCTBO ¢ TEXHUHYECKUMHM YCTPOCTBAMY U X KOHCTPYHMPOBaHHUE

5. KOHCTpympoBaHve HaKNOHHOM MI0CKOCTU € 3alaHHbIM 3HadeHnem KI1/.
6. KOHCTpyMpoBaHWe apeoMeTpa 1 UCrbiTaHKe ero paboTsbl.

7. CO0pKa 3M1EKTPUYECKON LIenn U U3MepeHre CU/ibl TOKa B ee pas/IMyHbIX

yyacTKax.

8. COopKa 3NeKTpoMarH1Ta u ucnblTaHue ero LencTems.

9. MI3yueHne 3NeKTPUYECKOro ABurartesis NOCTOAHHOIo Toka (Ha Mogenn).
10. KOHCTpyMpoBaHMe 3N1eKTpoABUraTens.
11.  KoHCTpyMpoBaHue MOAeNn Teneckona.
12.  KOHCTpympoBaHWe MOJeNu N0LKM C 3aaHHOM rpy30Mno4beMHOCTbHO,
13. OueHKa CBOEro 3peHus 1 nogoop O4KOB.

14. KOHCTpyupoBaHMe NPOCTEMLLErO reHepaTopa.
15. W/3y4yeHue CBOWCTB M300paXKEHNS B IMH3AX.

Yacrte nporpammsl, popmupyemMasi y4aCTHUKAMU
0o0pa3oBaTeJIbHBIX OTHOLLICHHU I

7 kaacc
Tema Matepuanbl no Bonoroackoi KonnyecTso yacoB
o6nactn 1 LLIeKCHUHCKOMY
painoHy
BeefeHue CTapuHHbIE Mepbl N3MepeHns 1 (KaK KOMMOHEHT

BeNMYnH B Bonorogcko
obnacTtu

YpOKa)

NepBOHaYaIbHbIE
CBEieHNA 0 CTPOeHue
BeLLleCcTBa

I3meHeHNs arperatHbIX
COCTOSIHWIA B MPUPOSe B
Bonoroackoin o6nactu

1 (KaK KOMIMOHEHT ypoKa)

B3anmogeiicTeue Ten

Cwuna TpeHus B
NOALUMMHMKAX, U3rOTOB/IEHHbIX
Ha 3aBofie B ropofe Bonorga
Bonoroackoii o6nacTw.

1 (KaK KOMMOHEHT YpOoKa)

[aBneHne TBepAbIX
Ten, XXMAKOCTEN 1 ra3oB

YCTpOIACTBO LW03a B
nocenke LLlekcHa Bonorogckor
obnacTtu

1 (KaK KOMIMOHEHT YpoKa)

PaboTa 1 MOLLHOCTb.
SHeprus.

MoTeHUnanLHasa aHeprua
MaLLUWH ANns 3abuBaHns CBail B
LLIEKCHNMHCKOM paiioHe

1 (KaK KOMIMOHEHT ypoKa)

8 ki1acc.

Tema

Matepuasnbl no Bonoroackoi
06nact n LLIeKCHUHCKOMY
paoHy

KonnuectBo yacoB

TennoBble SBNEHUS

PacuyeT Ko/imyecTBa TensoThl
Mpu cropaHnm oxanku apos (13
nopop neca Bonoroackou

1 (KaK KOMMOHEHT
YpOKa)
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o6nacTtn) B 6aHe

DNeKTpuyecKme
ABNEHNA

I3meHeHUs cunbl TOKa,
HanpsXXeHna B NOMELLLeHUAX
c.Yapomckoe

1 (KaK KOMIMOHEHT YpoKa)

SNEeKTPOMarHUTHbIE
AB/IEHNS

["eHepaTop M'SC B nocenke
LLlekcHa Bonorogckoii 06nactu

1 (KaK KOMIMOHEHT YpoKa)

CBeTOBble ABNeHUS

ViccnepoBaHue :
npeob6nagaHmne gegexkra
AalbHO30PKOCTU UK
6/IM30PYKOCTM Y HaceneHns
Bonoroackoit o6nactu

1 (KaK KOMIMOHEHT YpoKa)

9 KkJ1acc.

Tema

Matepuanbl no Bonoroackoi
06n1acTn 1 LLIeKCHUHCKOMY
panoHy

KonnyecTso 4acos

3aKOHbI ABUXKEHUA 1
B3aMMOLENCTBMSA TeN

CTapuHHbIE MepPbI U3MepPeHNS
BENNYUH ANNHBI B Bonorogckori
06nactu

1 (KaK KOMMOHEHT
YpOKa)

MexaHunueckue
Ko/1e6aHns 1 BOSHbI

"POMKOCTb 3BYKa B
c.Yapomckoe B Bonorogckoi
obnactu

1 (KaK KOMIMOHEHT YpOoKa)

ANeKTpoOMarHUTHoe
nosne

TpaHdopmaTopsl B
c.Yapomckoe Bonorogckoi
06n1acTu

1 (KaK KOMIMOHEHT YypoKa)

CTpoeHue aToma U1
aTOMHOro saapa

3mepeHve ypoBHS
pagnoakTMBHOCTU B
c.Yapomckoe Bonorogckot
o6niacTu

1 (KaK KOMMOHEHT YpOoKa)

Pasznen 3. TemaTuyeckoe mJIaHupoOBaHHue

7 kaacc
Ne n/n Pa3fenbl, TEMbI Bcero K/p Nip MpoeKThbI
4acoB
BeepgeHue 4 - 1 -
MepBOHaYa/IbHbIE 6 - 1 -
CBEflIeHNs O CTPOEHUe
BeLlecTBa
B3aumopeiicTaue Ten 23 2 5 1
[asneHve TBepAabIxX Ten, | 22 2 2 1
XWNIKOCTEN 1 ra3os
PaboTa 1 MOLLHOCTb. 13 1 2 1
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SHeprus.

WToro: 68 5 11 3
8 kuacc
Ne n/n Pa3genbl, TEMbI Bcero Nip K/p MpoeKThbI
yacos
1 Tennosble ABNEHNA 23 3 2 1
2 DNeKTpuyeckme AsneHna | 29 5 3 1
3 ONeKTpOMarH1THble 5 2 1 1
ABNEeHNA
4 CBeToBble ABNEHUA 10 1 1 1
5 0606LLeHME 1 - - -
Toro: 68 11 7 4
9 kJy1acc
Ne Pasfensl, TeMbI. Bcero Nip K/p MpoeKThI
n/n
4acos
1 3aKOoHbI B3aMMOECTBIA 1 23 2 2 1
[BWKEHUSA Ten.
2 MexaHun4yeckue KonebaHus n 12 1 1 1
BOJIHbI. 3BYK
3 DNeKTpoOMarHUTHOe nose 16 2 1 1
4 CTpoeHue aToMa 1 aTOMHOI0 a4pa. 11 2 1 1
icnonb3oBaHme 3HEPrun aTOMHbIX
faep.
5 CTpoeHue 1 3Bontoums BeeneHHo 5 - - -
6 O606LLeHNe 1 - - -
Toro: 68 7 5 4
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OueHouyHbIe MATEPHUAJIBI
JIucT oneHku.7 Kiaace.

Ne Kpurepuii Oopa3zen 3aganust Camoonenka | Ouenka | OOmmid
n/n OLICHUBAHMS pedeHKa YYUTeJsd 0aJ1
YMmeHuve Kakas cvna yaep>xvBaeTt CryTHUK Ha opbuTe?
00BACHATH
(r3nyeckme A. Cnna taxkectn. b. Cuna ynpyroctn. B. Bec Tena. [I'. Cuna TpeHus.
SIBNEHUS
YMeHme PaccMoT
puTe rpaukn OBMXKEHMS [ABYX Ten (puUc. ) U OTBeTbTE Ha ChefytoLime
aHaM3npoBaTb BOMPOCH!:
rpacvkm
— KaKOBbl BUfbl 3TUX [BMXXEHWIA,
— YeM OHM OT/INYaLoTCS;
— KaKOoBbl CKOPOCTW ABVKEHUS 3TUX Ten;
— KaKOoB NYyTb, MPONAEHHbIA KaX/IbIM Te/IoM 3a 6 C?
Mo rpathmKy onpeaennTe BPEMs U MeCTO BCTPeUn 3TUX Ten.
[ )
100
m 1|
B0 et Y
4t : =
20 '
F
D 4 B 12 1§ 20 r.e
YMmeHune 'py3 Kakoro Beca MOXHO MOAHATb C MOMOLbI0 MOABUMXHOrO 6710Ka, npunaras
paccymTbiBaTh cuny 200 H?
(hm3myeckme
BE/IMYNHbI A. 200 H. 6.400H. B.100H. T.300H.
YMeHune Kakoli Hay4HbIn BbIBOA CAeNaH YYeHbIMU 13 HabMAEHNIA SBNEHUIA pacLUMpPeHNs Ten
NPUMEHSTb
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(hnsmnyeckue
3aKOHbI 414
aHanu3a
(hM3MYECKNX
npoLieccos

MPW HarpeBaHuK, CNapeHNs XXAKOCTEN, pacnpoCTpaHeHNs 3anaxos?

A. CBolicTBa T€N HEOOBACHUMBI.

6. Bce Tena cocToAT 13 04eHb MasieHbKMX YacTuL, — aTOMOB.
B. Kaxxgoe Teno 061agaet CBOMMM 0COObIMI CBONCTBAMN.

I". BelectBa 06nagatoT CrnoCO6HOCTLIO BO3HMKATb U MCYe3aTb.

YMeHue pewatb

CKO/bKO BpeMeH NOTpe6yeTCs 3/1eKTPUYECKOMY HarpeBaTesto, YTo6bl J0BECTM 0

KOMOUHMPOBaHH | KUMNeHWUs 2,2 Kr BOAbI, Ha4a/lbHas TeMnepaTypa kotopor 10 [1C? Cuna Toka B

ble 3aa4u Harpesatesne 7 A, Hanps>xeHue B cetu 220 B, K[ Harpesatens paseH 45%.

YMmeHune B MeH3ypKy HanMTa Bofa. Y KaxuTe 3HaueHne 06bEMa BObl, YUUTbIBASA, UTO

1CMo/b30BaTh MOrpeLLIHOCTb N3MepPeHNs paBHa NONOBUHE LieHbI AeNeHus.

(hnsnueckne 1) 70 mn "

npuGopbI 1 2) (70+15) mn 120

n3meputenbHole | 3) (80£5) mn 90

NHCTPYMEHTbI 4) (80+15) mn 60

ANA NPAMBIX 1

KOCBEHHbIX 30

N3MepeHNin

(hM3MYECKNX

BE/INYNH

JIucT onenkun.8 Kiacc.

Neo Kpurepnit Oopasen 3aganus Camoonenka | Onenka | OOmwmit
n/n OLlCHUBAHMS pedeHKa YU TS 0aJ

YMeHve Ecnm Boy NOMECTUTL B rePMETVHECKMIA COCY(L, 1 113 3TOMO COCY/1a BbIKAUVBATH HA0OCOM BO3AYX M BOASHbIE

06BACHATH Mapbl, TO NPV HArPEeBaHIV BOZA B 3TOM COCY/E:

(hm3nyeckme

ABIEHNA 1) He 3aKUNIT HX NPV KaKO TeMriepatype  2) 3aK niT npu temneparype Hoke 100°C
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3) 3aKVNuT Npu Temneparype BoiLLe 100°C  4) saknmt npy 100°C

YMmeHune Ha pucynxe uzobpasicen epaguk usmenenus memnepamypuvl meid ¢ meyeHuem
aHa/IM3MPOoBaTb spemenu. Kaxou ompesok epaguxa xapakmepuzyem npoyecc oxaadxcoeHus napa?
rpagpuku T, oC |
A. 1-2. b. 2-3. ur [: :
2444 :il ]
HH
¢ — I i, NI:I:[
YMeHue Kakas 3Heprus BbIgeNUTCA MNPU KOHAEHCauuMnM BOAAHOro napa maccoi 10 kr u
pacc4nTbIBaTb Temnepatypoii 100°C npu oxXnaxaeHUM Nony4mBLLEACA U3 HEro BoAbl [0 TeMnepatypbl
(pri3nyeckme 75°C? 1)8,0-10°kMx  2)2:10°kOx  3) 1,810 k[x  4) 33,5-10° kX
BE/INYMHBI
YMeHue Kakoil HayuHblli BbIBOA CAenaH YYeHbIMW M3 HabM4eHWIn SBNEHWUIA pacLUMpPeHns Ten
MPUMEHATH NPy HarpeBaHm, UCMapeHns XNAKOCTER, pacrnpocTpaHeHUs 3anaxos?
(hmsmnyeckue
3aKOHbI AN A. CBOICTBA Te/ HEOOBACHUMBI.
aHanm3a b. Bce Tena cocToAT 13 04eHb MasIeHbKUX YacTUL, — aTOMOB.
(hn3nyeckmnx B. Kaxpgoe Ten0 061agaeT CBOMMM 0COObIMY CBONCTBAMW.
npoL,eccos I". BelecTea 06/1aaH0T CNOCOBHOCTLIO BO3HMKATL M 1CYE3aTb.
YmeHue pewwats | CKObKO BpeMeHu NoTpebyeTcs 3/1IeKTPUYECKOMY HarpesaTento, Ytobbl JOBECTU [0
KOMOWHMPOBaHH | KMMEeHUs 2,2 K BOAbI, Ha4albHasa Temnepatypa kotopoit 10 [JC? Cuna Toka B
ble 3a7a4u Harpesatene 7 A, HanpsXeHue B cetn 220 B, K/, Harpesatens paseH 45%.
YMeHue OnpefennTb CONPOTMBIIEHNE PE3NCTOPA.
1CNoNb30BaTH
(hm3nyeckme
npuéops! n
N3MepUTE/bHbIE
WNHCTPYMEHTbI

ONS NPAMBIX U
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KOCBEHHbIX

N3MEPEHNI
(hn3nYEeCKNX
BE/INYNH
JIucr omeHku. 9 Kiacc.
Ne Kpurepuii Oo0pa3zen 3aganus Camoouenka | Ouenka | OOwmmii
n/n OLICHUBAHUSA pebdeHka YUHuTeJas 0aJL1

YMeHue V13veHsieTcA /i1 atom B pesysibTare paavicakTVBHOMO pacriafa?
06BACHATb
(ur3snueckue 1) He N3MeHseTcA
SBNEeHNS 2) N3MeHSeTCs 3anac 3Heprum atoma, Ho 3T0 aTOM TOT0 Xe XMMUYECKOro 3/ieMeHTa

3)13meHseTCH, NpeBpaLlascb B aTOM ApYroro XMMUYeCKOro afieMeHTa

4) Ha KOPOTKOe Bpems U3MEHSETCA, HO OYeHb ObICTPO BO3BPALLAETCA B UCXOLHOE

COCTOSIHVE.
YMeHve Ha pucyHKe npeacraBneHa 3aBUCMMOCTb KOOPAUHATbI LieHTpa Lapa, NoABELIEHHOMO H
aHaM3npoBaTb NPY>XXVHe, 0T BpeMeHW. NMepnog KonebaHnin 1 aMnanTyna pasHbl
rpacvku * 4c,10cm  2)4c,20cm  3)2¢, 10cm 4) 2¢, 20 cwm
YMeHue YT06bI KaMeHb, OPOLLEHHBIN Nof YrnoM 45° K ropu3oHTY, MOT JOCTUYb BbICOTbI 2,5M,
paccynTbIBaTh eMY HY)XXHO COO6LLMTL MUHMMAIbHYH CKOPOCTb:
(hunsnyeckne
BE/INYMHBI 1) 7,6 m/c 2)35 m/c 3) 10 m/c 4) 22 mic
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YMeHue

[lBa Lwapa ¢ of1HaKOBbIMY MacCaMii JBUrasiCb HABCTPeYyY ApYr APYrYy ¢ OANHAKOBLIMY

NPUMEHATD no MOAY/MK CKopocTamu v.llocne Heynpyroro coyfapeHus oba Lapa oCTaHOBU/IUCH.

(pr3nqeckne KaKoBO 13MeHEeHNe CyMMbI MMY/5COB LUAPOB B Pe3y/bTaTe CTONKHOBEHNS?

3aKOHbI 414

aHa/u3a e mu 2)2mu 3)0 4) - mu

(hM3MYECKNX

NpoLLeccoB

YMeHue pelwats | [lBa 0AMHAKOBbIX MO pa3mepy LUapa BUCAT Ha TOHKUX HUTAX, Kacadacb Apyr gpyra.

KOMOUHMPOBaHH | MNepBblid LWap OTBOAAT B CTOPOHY M OTMYCKatoT. Mocne ynpyroro yaapa Lwapsbl

ble 3a4a4n MOAHUMAIOTCA Ha OZHY U TY)Xe BbICOTY. HaliauTe mMaccy nepBoro Liapa, eciv macca
BTOpPOro m; = 0,6 Kr.

YMeHue Ha pucyHkax A, b, B npuvBefeHbl CNEKTPbl U31y4YeHns ra3os A u B n rasosoi

MCNoNb30BaTh cmecn b. Ha ocHOBaHMM aHasiM3a aTUX y4acTKOB CMEKTPOB MOXHO CKasaTb, YTO CMeCb

(hr3nyeckune ra3oB COLEPXKUT:

npuéopsbI 1 1) TonbKO rassl A u B; T —

n3mepuTenbHble | 2) rasel A, B u gpyrue; ".-!I.- *

NHCTPYMEHTBI 3) ras A v apyrow Hem3BeCTHbIN ras; .

ANA NPAMBIX 1 4) ra3 B wn gpyroii Hen3BeCTHbIiA ras. "l.-"lllll '

KOCBEHHbIX l--ll B

N3MepPEHNA

(hn3nyeckmnx

BEINYNH
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