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MOACHUTEJIbHAA SATNMNCKA

Mporpamma Mo m3nMKe 6a30BOr0 YPOBHA Ha YPOBHE CpeaHero O06LIero
obpasoBaHMA paspaboTaHa Ha OCHOBE MOJIOXEHU 1 TpeboBaHWn K pe3y/bTaTam
OCBOEHUSI OCHOBHOW 06pa3oBaTe/lbHOM MporpamMmbl, MpeacTaBneHHbIX B ®IOC
COO, a Takke ¢ Yy4éToM (heaepanbHON paboyeit NporpamMMbl BOCMMTaHUA W
KOHLEeNUMM rnpenojaBaHus yyebHoro npegmMeta «®usnka» B 06pa3oBaTesibHbIX
opraHu3aumnax Poccuiickoi Penepaunn, peasin3yoLmx OCHOBHble
ob6pa3zoBaTtesibHble NPoOrpamMmeil.

CofepxxaHne nporpaMmbl MO (hM3MKe HarnpasieHO Ha (opMuUpoBaHue
€CTEeCTBEHHO-HAY4YHOW KapTuHbI M1pa ob6yyatowmxca 10-11 Knaccos npu 06yyeHum
NX (pM3nKe Ha 6a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-AESATE/IbHOCTHOro noaxopga.
Mporpamma no ¢msnke cooTBeTCcTBYET TpeboBaHNAM PIrOC COO K nnaHMpyembIM
JINYHOCTHbIM, NMpeaMeTHbIM 1 MeTanpegMeTHbIM pesy/ibTaTtam 00y4YeHus, a Takxe
YUMTbIBaeT HEOOXOAMMOCTb peannsaumm MeXNPeaMETHbIX CBA3e (U3NKK C
eCTeCTBEHHO-Hay4HbIMU YUYebHbIMWU NpeaMeTaMu. B Hell onpefensitoTcs OCHOBHbIE
Lenn n3yyvyeHns (U3NKN Ha YPOBHE cpefHero obliero obpasoBaHus, niaHUpyemble
pe3ynbTaTbl  OCBOEHMA  Kypca  (M3UKW:  JIMYHOCTHblE,  MeTanpeameTHbIe,
npegMeTHble (Ha 6a30BOM YPOBHE).

Mporpamma no (pusnke BK/IKOYAET:

* NNaHUpyeMble pe3ybTaTbl OCBOEHMS Kypca (DM3NKU Ha 6a30BOM YpPOBHE, B

TOM 4mcCne NpegMeTHble pesynbTaTbl N0 rogam 06y4YeHus:;

* cojepykaHue ydyebHoOro npegmeta «Pu3nkKa» Mo rogam ody4veHus.

du3MKa Kak Hayka 0 Hambosee OOLWMX 3aKOHax MNpuUpPoAbl, BbICTyrnas B
KayecTBe y4eOHOro npeameTta B LUKOJSE, BHOCUT CYLLLECTBEHHbIA BKNaf4 B CUCTEMY
3HaHWI 06 oKpyXKarowem Mupe. LLIKOMbHbBIN Kypc U3NKKM - CUCTEMOOOPa3yHOLLINIA
[)191 eCTECTBEHHO-HAaY4YHbIX YYeOHbIX NPeAMEeTOB, MOCKO/bKY (IM3NYeCKUE 3aKOHbI
NeXxaT B OCHOBe TMPOLECCOB W ABMEHUA, U3YYaeMbIX XUMUEW, OMONOrunen,
(hm3nyeckon reorpamein u  acTpoHoMuel. WMcnonb3oBaHWe 1 aKTUMBHOE
NPpUMeHeHNe  (PU3NYECKUX  3HAHWA  OMpegenseT  xapakTtep W pa3BuUTHE
pa3HO06pasHbIX TEXHOMNOIMIA B Chepe SHEPreTMKKU, TpaHCNopTa, OCBOEHMA KOCMOCA,
Nosly4YeHNss HOBbIX MaTepuanoB C 3afaHHbIMW CBOWCTBaMM W ApYrux. K3ydyeHue
(hM3NKM BHOCUT OCHOBHOW BK/ag B (DOPMMPOBaHNE eCTECTBEHHO-HAYYHOW KapTUHbI
Mupa obyuvarolmxcs, B (hOpPMUpPOBaHME YMEHWI MNPUMEHATb HayuHbI MeTop
NMO3HaHWA NPU BbIMNO/IHEHUM UMW YYEBHbIX MUCCNef0BaHUN.

B ocHoBY Kypca (hv3nku ans ypoBHSA CpefHEero o6Liero o6pa3oBaHns NOMOXeEH
paf NOen, KOTopble MOXKHO paccMaTpuBaTb Kak MPUHLMIbI ero NoCTPOEHUS.

Npoesa uenocTHocTU. B COOTBETCTBMM C Hell KypC SBASAETCH NOTMYECKU
3aBepLUEHHBLIM, OH COAEPXUT MaTepuan U3 BCeX pas3fenioB (PU3MKK, BKIOYAET Kak
BOMPOCHI K/1aCCUYECKOM, TaK 1 COBPEMEHHOW (PU3MKMN.



Npes reHepamzauun. B COOTBETCTBMM C Held MaTepuan Kypca (OU3NKKU
00beAHEH BOKPYr (usnyecknx Teopuih. Begywumm B Kypce  SBNseTCS
(hopMupoBaHne MpeacTaBlEHNA O CTPYKTYPHbIX YPOBHSIX MaTepuu, BelLecTBe W
rnose.

Npoea rymaHuTapusaumn. Eé peanusaumsa npegnonaraeT MCMosib3oBaHue
r'YMaHUTapHOro noTeHuMana (HU3NYECKOM HayKu, OCMbIC/IEHWe CBSA3N pa3BUTUA
(OM3NKN C pa3BUTMEM OOLLIECTBA, a TaKXXe C MUPOBO33PEHYECKMMN, HPABCTBEHHLIMMN
N 3KONOTMYECKMMN Npobnemamu.

pes npyknagHoi HanpasneHHoCTU. Kypc unsnkn npegnonaraet 3HaKOMCTBO
C LUMPOKUM KPYrOM TEXHUYECKMX W TEXHONOMMYECKNX MPUNOXKEHNA N3YUYEHHbIX
TEOPUI N 3aKOHOB.

Npoea askonorvsaumm peannsyetcs  MOCPeACTBOM  BBeAeHUS  3/IEMEHTOB
cofepXXaHusi, MOCBALLEHHbIX  3KOJIOTMYECKMM  MnpobsiemaM  COBPEMEHHOCTM,
KOTOpble CBA3aHbl C PasBUTMEM TEXHUKU W TEXHOMOTUN, a Takke 06CYXXAeHUs
npo6siemM paumoHa/IbHOro NMPUPOLOMNO/b30BaHNA 1 3KO0rMYeCcKo 6e30MacHOCTH.

CTep)KHeBbIMM 3/1eMEHTAMWN Kypca (M3UKM Ha YPOBHE CpefHero obuiero
o6pa3oBaHMA ABNAKOTCA (DU3nYeckue Teopun ((hopMUpPOBaHWE MNpPeLCTaB/IeHN O
CTPYKTYpe MOCTPOEHUS (hM3NYECKOW Teopuun, ponn gyHAamMeHTasIbHbIX 3aKOHOB W
NPUHLUWIMOB B COBPEMEHHbIX MPeACcTaBNeHNs X 0 NPUPOAE, FPaHULAaxX MPUMEHNUMOCTH
TEOpWI, ANs OnucaHNa ecTeCTBEHHO-HAaYUYHbIX SB/IEHWUIA U NPOLLECCOB).

CuUCTEeMHO-AeATeNIbHOCTHBIA MOAX04 B Kypce (PU3MKM peannsyeTca npexnae
BCEro 3a CY&T opraHvM3auuun 3KCNepuMeHTa/IbHOW [eATeNbHOCTU 06yYatoLmxcs.
[ns 6a30BOro ypoBHA Kypca PU3NKN — 3TO UCMO/Ib30BaHNE CUCTEMbI (PPOHTa/IbHBLIX
KpaTKOBPEMEHHbIX 3KCMEePUMEHTOB 1 NabopaTopHbIX paboT, KOTOpble B Nporpamme
No (usnMke 06beAUHEHbI B OOLLMIA CMUCOK YYEHUYECKMX MNPaKTUYECKMX paborT.
BblgeneHne B ykaszaHHOM MepeyHe /1labopaTopHbIX paboT, NPOBOAUMbLIX AN
KOHTPONA U OLUEHKWN, OCYLLECTBNAETCSA yYyacTHMKaMy 06pa3oBaTesisHOro npotecca
MCX0As M3 OCOBEHHOCTEN MaHMPOBaHWS U OCHaWeHUA KabuHeTa usnku. Mpu
3TOM 0becreymBaeTcqd OBfafileHne 00y4alLWUMUCA  YMEHUSIMA  MPOBOAMUTL
KOCBEHHble W3MepeHWs, WUCCnefoBaHWUA 3aBUCUMOCTEN (DU3NYECKUX BEIMYUH U
NMOCTaHOBKY OMbITOB MO MPOBEPKe MPeAsIOXKEHHbIX TMMNoTes.

BonbLoe BHUMaHWe yaenseTcs peLleHU0 PacHéTHbIX U KaYeCTBEHHbIX 3a/au.
Mpn 3TOM ANS pacyETHbIX 3afa4 NPUOPUTETOM SABAAKOTCA 3a4aun C ABHO 3afaHHOW
(hM3MYEeCKON MOAEeNblo, MO3BOMAIOWME MPUMEHATb  U3Y4YeHHble 3aKOHbl U
3aKOHOMEPHOCTU KaK M3 OQHOro pasfena Kypca, Tak U WUHTErpupys 3HaHua U3
pa3HbIX pa3fenos. Ons KayeCTBeHHbIX 3ajay MPUOPUTETOM SBAAKOTCA 3aJaHWs Ha
00BbACHEHWE MpoTeKaHUsA (U3NYECKMX SBMIEHWIA W MPOLECCOB B OKPY>KatoLLei
YKU3HUW, Tpebyrowme BblIGOpa (MU3NYECKON MOgenn Ana cuUTyaumm npakTUKo-
OPWEHTMPOBAHHOIO XapakTepa.



B cootBeTCcTBUK ¢ TpeboBaHUAMU PIOC COO K MaTepuarbHO-TEXHUYECKOMY
obecreyeHn0 yyebHOro rnpouecca 6a30Bbli YPOBEHb Kypca (U3UKM Ha YPOBHe
cpefHero obuwiero 06pasoBaHUSA [O/MKEH WU3y4yaTbCA B YC/OBUAX MPELMETHOrO
KabuHeTa (U3MKMU WAM B YCNOBUAX WHTErPUPOBAHHOIO KabuHeTa MNpeaMeToB
€CTeCTBEHHO-Hay4YHOro umkna. B kabuHeTe (pM3MKU [JO/MKHO ObITb HEOOXOAMMOE
nabopatopHoe o060pyfoBaHMe [AN1A BbIMNOMIHEHUA YKa3aHHbIX B MporpaMmme no
(PM3NKe YUEHUYECKMX NPaKTUYeCKMX paboT U AeMOHCTpaLMOHHOe 060pyA0BaHMeE.

JemMoHCcTpaunoHHoe o6opyaoBaHMe (hOpPMUPYeTCa B COOTBETCTBUM  C
NPUHUMNOM  MWHUMa/IbHOW  [OCTAaTOMHOCTM UM obecrneymBaeT  MOCTAHOBKY
Mepeyvnc/ieHHbIX B MporpaMme Mo (M3MKe K/KYEBbIX AeMOHCTpauui  Ans
nccnefoBaHMA  U3yYaeMblX — SBMIEGHWA 1 MPOLIECCOB,  SMMUPUYECKUX U
(hyHAaMeHTa/IbHbIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHWIA.

NabopatopHoe o060pyfoBaHWe A1  YYEHMYECKUX MpPaKTUYecKux pabot
thopmMupyeTcs B BUAE TeMaTUUYeCKUX KOMIMJIEKTOB W O6ecreymBaeTcsd B pacyére
OfHOro KOMMJEKTa Ha [AByX oOb6ydatowmxcs. TemaTtnyeckme  KOMMIEKTbI
naéopatopHoro o060pyAoBaHUA [O/MKHbI OblTb MOCTPOEHbI Ha KOMMIEKCHOM
MCNOJMIb30BaHNUN aHaoOroBbIX W LUGPOBbLIX MPMOOPOB, a TakKXKe KOMMbHTEPHbIX
N3MepUTENIbHbIX CUCTEM B BUE LMMDPOBLIX N1abopaTtopuii.

OCHOBHbIMW LeNIAMN U3yYeHUss (PU3nNKK B 06LeM 06pasoBaHNN SBNAKOTCA:

* (DopMMpOBaHME WHTEpeca U CTPeM/IeHMA 00yYaroWmMxXca K HayyHOMY
N3YYEHUIO MPUPOAbI, PasBUTUE WX WHTENNEKTYalbHbIX W TBOPYECKMX
CMOCOOHOCTEN;

* pasBUTME MpPeACcTaBfEHNA 0O HAY4YHOM MeTo[e No3HaHMsA 1 hopMUpoBaHUe
NCCNefoBaTe/IbCKOr0 OTHOLLEHNS K OKPYXKaKoLWUM SB/IEHUAM,

¢ (hopMMpOBaHME Hay4YHOr0 MUPOBO33PEHNS KaK pe3y/ibTaTa N3yyeHnst OCHOB
CTPOEHUsI MaTepuu 1 PyHAAMEHTa/IbHbIX 3aKOHOB (DU3UKW;

* (DOpMMpPOBaHME YMEHWII OOBACHATL SBMEHWS C  WCMO/Ib30BaHMEM
(DM3MYECKUX 3HAHUI U Hay4HbIX JOKa3aTe/bCTB;

* (hopMMpOBaHWe MpeACcTaBNEHNA O Ponv (PU3MKU AN PasBUTUSA OPYTrUX
€CTECTBEHHbIX HayK, TEXHUKW N TEXHO/IOMUA.

JocTukeHne 3aTUX Ueneil o6ecneynBaeTcs pelleHneM Cregyrowmx 3ajay B

npouecce n3yveHNs Kypca (PuU3nKn Ha YpoBHe CpefHero obLiero obpas3oBaHus:

* MPUOBPETEHME CUCTEMbI 3HAHMI 06 0BLMX (PM3NYECKNX 3aKOHOMEPHOCTSX,
3aKOHax, Teopusax, BK/IKOYAA MeXaHWKy, MOMEKYNAPHY  (hU3NKY,
3NEeKTPOAMHAMUKY, KBAHTOBYIO (PM3NKY W 3/1EMEHTbI aCTPOU3MKUY;

* (DOpMUpPOBaHME YMEHWIA MPUMEHSATb TeopeTUYecKne 3HaHua  ANs
00BbACHEHNA  (DU3MYECKUX ABMEHUIA B Npupoge W 414  MNPUHATUA
NPaKTUYECKMX PELLEHUI B MOBCEAHEBHOMN YXN3HU;



* OCBOEHMe Croco60B peLUeHnss pas/IMYHbIX 33da4 C ABHO 3afaHHOW
(hM3n4ecKon Mogenblo, 3afday, MogpasymeBaroMxX CamoCTOATE/lbHOe
co3faHune (hM3N4ecKon Moaenu, afeKBaTHOM YCNOBUSIM 3a4auu;

* MNOHUMaHWEe (U3NYECKNX OCHOB W MPUHLUMMOB [ENCTBUA TEXHUYECKUX
YCTPOWUCTB 1 TEXHOMIOIMYECKMX NPOLLECCOB, UX B/IMAHUSA Ha OKPY>KatOLLYHO
cpedy,

* O0B/MlafeHVe MeTOofamMu CaMOCTOATE/IbHOrO MIaHMPOBaHUA U MPOBEAEHUS
(PU3MYECKUX IKCMEPUMMEHTOB, aHa/In3a U MHTepnpeTaunun uHpopmMaumu,
onpeneneHns OCTOBEPHOCTU MOMYYEHHOrO pe3y/bTara;

* CcO3[aHue YC/MOBUA A/ Pa3BUTUA YMEHWIA MPOEKTHO-UCC/eL0BATENbCKOM,
TBOPYECKOWN [AeATe/IbHOCTMU.

Ha wn3yuyeHne (u3snkm (6a30Bblii YpOBEHb) Ha YPOBHE CpeaHero oO6Llero
obpasoBaHua oteBoauTcA 136 yacos: B 10 knacce — 68 yacos (2 yaca B Hefento), B
11 knacce - 68 4acoB (2 4aca B Hefento).

Mpeanaraembli B nporpamMme Mo (¢u3nke rnepeyeHb 1abopaTopHbIX U
NpakTUYeCcKnx paboT SABNAETCA PEKOMeHAOBaHHbIM, Y4uUTe/b [enaet Bblbop
NpoBefeHNss NabopaTopHbIX pPaboT ¥ OMbITOB C YYETOM WHAMBUAYAbHbIX
0COGEHHOCTEN 06YyUarOLLINXCS.



COAOEP>XAHVE OBYYEHWA
10 KJTACC

Pasgen 1. dusmka n MeTofbl Hay4YHOro NMo3HaHuA

dun3nka - Hayka 0 npupoge. HayuHble MeToAbl MO3HAHWUA OKPYXKatoLLEero
Mupa. Ponb aKCnepruMeHTa 1 TeOpUN B NPoLLecce NO3HaHWUS NMPUpPoAbl. DKCNePUMEHT
B (pM3nKe.

MogenvpoBaHue (MU3NYeCKMX SBMEHUI M NpPoLeccoB. HayyHble rnnotesbl.
du3nyeckme 3aKoHbl U Teopun. MpaHUUbl MPUMEHUMOCTU (U3MYECKUX 3aKOHOB.
MpuHUMN COOTBETCTBUA.

Ponb U MecTo (hM3MKM B (POPMUPOBAHUM COBPEMEHHOW Hay4HOW KapTUHBbI
MUpa, B NPaKTUYECKOWN AeATeNIbHOCTU MHOAEN.

JemMoHcTpaumn

AHanorosble 1 UUGDPOBbIE U3MEPUTENbHbIE MNPUOBOPbLI, KOMMbIOTEPHbIE
LaTUNKM,

Pa3gen 2. MexaHuKa

Tema 1. KuHemaTUKa

MexaHun4yeckoe [ABMXKeHUe. OTHOCUTE/IbHOCTb MeXaHWYeCKOro ABUXKEeHUS.
CucTema oTc4YéTa. TpaeKTopus.

MepemelleHne, CKOpPOCTb (CpedHsis CKOPOCTb, MrHOBEHHAs CKOpPOCTb) W
YCKOpPEHWe MaTepuasibHOM TOUKM, WX MPOEeKUMM Ha OCM CUCTEMbl KOOpAMHAT.
CnoxkeHue nepemMeLLeHNn 1 CNOXXEHNE CKOPOCTEN.

PaBHOMeEpPHOe W pPaBHOYCKOPEHHOe MPAMO/IMHEHOe ABMXKeHMe. [padmkm
3aBMCUMOCTW  KOOPAWMHAT, CKOPOCTW, YCKOPeHusa, Nyt U  NepemMeLleHus
MaTepUanibHOM TOYKN OT BPEMEHW.

CBob60ofHOe nafeHne. YCKOopeHne cBOO6OAHOIo najeHus.

KpuBonunHeinHoe fgBvkeHve. [BVKeHNe MaTepuasibHOM TOUKM M0 OKPYXXHOCTU
C MOCTOAHHOM MO MOAY/I0 CKOPOCTbK. YTN0Bas CKOPOCTb, JIMHENHAsA CKOPOCTb.
MNepuog 1 yacToTa obpatleHns. LieHTpocTpeMuTeibHOe YCKOPEHMe.

TexHU4Yeckme YCTpPOMCTBA UM NPaKTMYECKOe MpUMEHeHne: ChnaoMETp,
[BWXEHNe CHapAOoB, LenHble n peMEHHbIe nepeaayn.

JeMoHcTpauum

Mogenb cuctembl OTCYETa, WNNKOCTPaUUSA KUHEMATUYECKUX XapaKTEPUCTUK
LBUXEHNS.

MpeobpasoBaHue ABUXEHWUI ¢ UCMOJIb30BaHNEM MPOCTbIX MeXaHWU3MOB.

MageHe Ten B BO34YyXe U B pa3pe)xeHHOM MPOCTPaHCTBe.

HabnogeHe [OBWXeHUA Tena, OPOLLIEHHOro Mof Yr/ioM K TOPWU30HTY U
rOPU3OHT&/TLHO.



N3mepeHne yckopeHns CBOOOAHOIO nageHus.

HanpasneHve CKOPOCTU MpW ABVXKEHUM NO OKPY>KHOCTMU.

YueHNYecKnin aKCnepuMeHT, nabopaTopHble paboThl

N3y4yeHne HepaBHOMEPHOIO ABMXKEHMSA C LeNbKO OnpefenieHns MrHOBEHHOW
CKOpPOCTW.

ViccnepoBaHne COOTHOLUEHMA MeXay MyTAMKW, MNPONAEHHbIMA TenoM 3a
nocnenoBaTe/ibHble paBHble TMPOMEXYTKN BPEMEHW nNpu  PaBHOYCKOPEHHOM
ABVKEHUMN C HaYa/lbHO CKOPOCTbIO, PaBHOM HYJIHO.

N3yyeHne ABMXKEHMA LIaprKa B BA3KON >XXUAKOCTH.

N3yyeHune aBuKeHNs Tena, 6pOLLEHHOr0 rOPU30HTa/ILHO.

Tema 2. AnHamunka

MpuvHUUN  oTHocuTenbHOCTM  Tanuned.  [lepBblii  3aKOH  HblOTOHA.
MHepuwnanbHble CUCTEMbI OTCYETA.

Macca Tena. Cuna. NpuHuMn cynepno3vunmn cun. BTopoi 3akoH HbloToHa An1s
MaTepuasibHOM TOUYKN. TPpeTuii 3aKoH HbloTOHa AN MaTepuasibHbIX TOYEK.

3aKoH BcemupHOro TAroteHus. Cuna TaxXecTu. [lepBas KOCMUYecKas
CKOpPOCTb.

Cwna ynpyrocTtun. 3akoH 'yka. Bec Tena.

TpeHne. Bugbl TpeHusa (MOKOS, CKOMbXeHUA, KadeHusa). Cuna TpeHusa. Cyxoe
TpeHne. Cwuna TPEHUA CKOMBbXEHUA U CUa TPeHUSA MoKos. KoapdurumeHT TpeHus.
Cwuna conpoTmMBIEHNS NPU OBUMXKEHUMW Tesa B XMUAKOCTU UK rase.

MocTynaTtenbHOe 1 BpallaTesibHOe ABVKeHNe abCco/IIOTHO TBEPLOro Tesa.

MOMEHT CwWabl OTHOCUTENIbHO OCUM BpaweHuda. [lnedyo cunbl.  Ycnosus
paBHOBECUA TBEPAOrO Tena.

TexHUYyecKkMe YCTPOMCTBA U MNpPaKTUYeCKoe MNPUMEHEHMe: MOALIMUIMTHUKMN,
ABWXEHNE UCKYCCTBEHHbIX CMYTHNKOB.

JemMoHcTpauum

fBneHne nHepumnn.

CpaBHeHVe Macc B3aMMOAENCTBYOLMX Terl.

BTopoii 3akoH HbloTOHa.

MN3mepeHune cun.

CnoxkeHue cun.

3aBMCUMOCTb CWU/bl YNPYTOCTU OT AeopmMaLinn.

HeBecomocTb. Bec Tena npu yCKOpeHHOM noAbéme 1 nafeHun.

CpaBHeHMe CUN TPEHUA MOKOA, KaYeHUS 1 CKOSIbXKEHUS.

Ycnosus paBHoBecusi TBEpAOro Ttena. Buabl paBHoBecKS.

YueHnYecKnii 3KCnepyMeHT, nabopaTopHble paboThl

N3yueHne OBMXKeHUSA 6pycKa No HaK/MOHHOW MI0CKOCTH.



WccnepoBaHve 3aBMCUMMOCTU CU/T YMPYTOCTU, BO3HMKAKOLWMX B MPYXUHE W
pe3nHOBOM 06pa3sLie, 0T UX Aedopmayum.

ViccnegoBaHne ycnoBuiA  paBHOBECUS TBEPAOrO Tena, WMEKLWEro 0Cb
BpaLLeHuA.

Tema 3. 3aKOHbI COXpaHeHUA B MexXaHUKe

mnynbC MaTepuanbHON TOYKM (Tena), CUCTEMbl MaTepuasibHbIX TOYEK.
mnynec cunbl M U3MeHeHMe uMMynbca Tena. 3aKOH COXpaHeHUs UMNy/bCca.
PeakTBHOE [BWXKEHMe.

PaboTta cunbl. MOLHOCTb CUSbI.

KuHeTnyeckas 3Heprus maTepuanbHOM Toukn. Teopema 06 M3MEHEHMM
KMHETUYECKOWN 3Hepruu.

MNoTeHUnanbLHasA aHeprus. MoTeHumanbHas aHeprus ynpyro
AehOpPMMPOBaHHOM MPY>XWHbI. [oTeHUMabHas aHeprus Tena B6n3m NOBEPXHOCTH
3emnn.

MNoTeHynanbHbIe " HernoTeHuMasibHble CUNbI. CBf3b paboTbl
HenoTeHUMa/IbHbIX CU/T C U3MEHEHNEM MeXaHNYeCKON aHeprum cuctemMbl Ten. 3aKoH
COXPaHEeHUs MeXaHUYeCKOM 3Hepruu.

Ynpyrve un Heyrnpyrue CTo/IKHOBEHUS.

TexHn4YecKkne YCTpPOMCTBA WM MNPaKTMYeCKoe MNpUMEHEHME: BOAOMET, KOMEp,
NPY>XWHHbLIA NUCTONET, ABUXKEHME PAKET.

JemMoHcTpaumn

3aKOH COxXpaHeHus UMmmnynbca.

PeakTnBHOE [BUXKEHWUE.

Mepexog NOTeHUMa/IbHOM 3HEPTUN B KWHETUYECKYHO N 06paTHO.

YUeHNYeCKnIn IKCNeEPUMEHT, nabopaTopHble paboThl

N3yyeHre abCOMOTHO HEYrnpyroro ygapa C MOMOLWbI ABYX OLMHAKOBbIX
HUTAHbIX MasTHUKOB.

NccnenosaHune cBsiau paboTbl CWMbl C M3MEHEHUEM MeXaHUYeCKOW 3Heprum
Tefla Ha NpuMepe pPacTXXeHUA Pe3nHOBOI0 XXryTa.

Pasgen 3. MonekynapHas msnka n TepMmognHaMmuka
Tema 1. OCHOBbI MOMEKYNSIPHO-KNHE TNYECKOIA Teopnn
OCHOBHbIE TMOMOXXEHUSI MOJIEKYNAPHO-KMHETUYECKOM Teopun U UX ONbITHOE
060CHOBaHMe. BpoyHOBCKOe [ABWXeHue. [Ouddy3na. Xapaktep [OBVKEHUA ¢
B3aMMOAENCTBUS 4YacTul, BewecTBa. Mopgenn CTPOeHUs rasoB, >XWUAKOCTEN u
TBEPAbIX TeNl 1 06bSAICHEHME CBOMCTB BeLLeCTBa Ha OCHOBE 3TUX Mogeneil. Macca v
pasmMepbl MosieKkyn. Konm4yectBo BellecTBa. [MocTosaHHasa ABorajpo.

TennoBoe paBHOBecue. TemnepaTypa u eé mamepeHue. LLikana Temnepatyp
Llenscus.



Mopens  unpeansHoro rasa. OCHOBHOeE  ypaBHEHWE  MOJIEKY/IAPHO-
KMHETUYECKON Teopun uaeanbHOro rasa. ABGCOMNOTHas Temrepatypa Kak mepa
cpefHer KMHETUYECKOW 3Heprum TensioBoro ABMXKEHUS 4YacTuuy rasa. Llkana
TemnepaTyp KenbBuHa. [Ma30Bble 3aKOHbl. YpaBHeHWe MeHpaeneesa-KnanepoHa.
3akoH [JanbToHa. W3onpouecchbl B naeasbHOM rase ¢ MOCTOAHHbLIM KO/IMYECTBOM
BewlecTBa. [padumyeckoe npencTas/ieHNe WU30MPOLECCOB: M30Tepma, W30X0opa,
n3obapa.

TexHn4yeckne YCTpPOMCTBA W MNPaKTUYECKOe MPUMMEHeHWe: TepMOMeTp,
GapomeTp.

JemMoHcTpaumn

OnbITbl, [OKasblBalolne [ANCKPETHOE CTPOEHMEe BellecTBa, (oTorpadum
MOJIEKY/T OPraHNYeCKNX coegUHEHWIA.

OnbITbl N0 ANDPY3UN XKULKOCTEN U ra30B.

Mogenb 6pOyHOBCKOIo ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbIThl, [lOKasblBatoLLme CyLLeCTBOBaHMe MEXXMOJIEKYIAPHOI0
B3aMMO/IENCTBUS.

Mopgenb, nnncTpupyroLwas npupoay AasBneHns rasa Ha CTEHKU COoCcyaa.

OnbITbl, WNNIOCTPUPYIOLLME YpaBHEHME COCTOAHMA UMAeaslbHOrO rasa,
n3onpoLieccel.

YUeHNYeCKNIn IKCNEPUMEHT, nabopaTopHble paboTbI

OnpepfeneHne maccbl BO3AyXa B K/acCCHOW KOMHATe Ha OCHOBE W3MEpeHWi
06bEMa KOMHaTbI, AaB/IEHNs 1 TeMrepaTypbl BO34yXa B Heil.

VccnepoBaHme 3aBMCMMOCTU MEXAY MapameTpaMn COCTOSHUA Pa3peXkeHHOoro
rasa.

Tema 2. OCHOBbI TepMOANHaMUKN

TepmoanHammyeckasa cucteMa. BHYTPeHHSIA aHeprus TepMoAnUHaMU4YecKoi
CUCTEMbI 1 CMOCOOLI eé n3meHeHns. KonnmyecTtso TennoTbl U pabota. BHYyTpeHHAA
aHeprug 04HOAaTOMHOrO0 naeanbHoro rasa. Bugbl Tennonepeaayn:
TenIonpPoOBOAHOCTb, KOHBEKLMA, U3NydeHWe. YaenbHas Tenj08MKOCTb BellecTBa.
Konnyectso TennoThbl Npu Tensonepegave.

MoHaTe 06 aguabatHOM npouecce. [lepBblil  3aKOH TepMOANHAMUKMU.
MpumeHeHWe nNepBOro 3akoHa TEPMOAVHAMWKW K m3onpoleccam. [padmyeckas
NHTepnpeTauusa paboTbl rasa.

BTopoi1 3aKOH TepMoAMHaMUKN. HeobpaTMMOCTb MPOLECCOB B MPUPOLE.

Tennosble MaLUMHBbI. MpuHUMNBLI  AencTBns TennoBbIX MaLLWH.
Mpeobpa3oBaHMA 3HepruM B TennoBbiX MawimHax. KoapuumeHT nonesHoro
[AeACTBUS TennoBoM MawmnHbl. Linkn KapHo u ero KoahpuUMEHT MNose3HOro
[eNCTBUA. DKONornveckme npobsieMbl TENNOIHEPTETUKMN.



TexHnYyecKkMe YCTPOMCTBA U  MPaKTUYeCKoe MNpPUMEHeHue:  ABuratesb
BHYTPEHHErO CropaHus, 6bITOBON XONOAUNIBHUK, KOHAULMOHEP.

JemMoHcTpaumn

V3meHeHVe BHYTPeHHeil 3Heprun Tena npu COBepLUeHUW paboTbl: BbIIET
Npo6bKn ©3 OYTbINKM NoA AENCTBMEM CXaTOro BO34yxa, HarpesaHuwe 3guvpa B
NnaTyHHoN Tpybke nNyTém TpeHus (BUAEOAEMOHCTpaLMS).

3MeHeHWe BHYTPeHHen aHeprun (Temnepatypbl) Tena npu Tenaonepesave.

OnbIT No agmMabaTHOMY paclUnMpeHnto Bo3ayxa (OnbIT ¢ BO34YLUHbIM OFHMBOM).

Mogenn napoBoi Typ6uHbI, ABUraTens BHYTPEHHEro CropaHus, peakTUBHOIO
ABurarerns.

YUYeHNYEeCKNIA 3KCMEPUMEHT, nabopaTOopHble paboThl

N3mepeHne yaenbHoM TennoéMKOCTMN.

Tema 3. ArperaTHble COCTOSAHUA BewlecTBa. Pa3oBble Nepexobl

MNapoobpa3oBaHMe 1 KoHAeHcaums. KVcnapeHue n KuneHue. ABCOMOTHaA W
OTHOCUTENbHAA BMAXHOCTb BO3dyxa. HacbIWeHHbIM nap. YpaenbHas TennoTa
napoo6pa3oBaHUs. 3aBUCUMOCTb TeMMepaTypbl KUNEHUSA OT AaBneHus.

TBépaoe Teno. Kpuctannmyeckue n aMopgHble Tena. AHU30TPONUSA CBOMCTB
Kpuctannos. >Xupgkune Kpuctasinbl. CoOBpeMeHHble Matepuasibl. [1naBneHne u
Kpuctannmnsaumsa. Y aenbHas TennoTa nnaeneHus. Cyonmmayms.

YpaBHeHWE Ten0BOro 6anaHca.

TexHMYeckme YCTpOMCTBA W MNPaKTUYECKOe TMPUMEHEHME: TUTPOMETP U
NCUXPOMETP, KaIOPUMETP, TEXHOMOIMN MOyYEHUSS COBPEMEHHbIX MaTepuasios, B
TOM YuC/ie HAHOMaTepunasioB, 1 HAHOTEXHOJIOMUN.

JemMoHcTpaumn

CBOWCTBa HaCbILLIEHHbIX Mapos.

KuneHve npy NOHUXEHHOM [aBlieHUMN.

Cnocobbl N3MepeHnst BNaXXHOCTMN.

Hab6ntogeHne HarpeBaHUs ¥ NiaBfeHUA KPUCTa/IIMYECKOro BeLLecTBa.

JeMoHCTpaunst KpucTansios.

YUeHNYECKNIn IKCNepuMeHT, nabopaTopHble paboThI

M3mepeHne OTHOCUTE/IbHOW BNaYKHOCTU BO3AyXa.

Pasgen 4. DneKTpognHamMmumnka
Tema 1. SneKkTpocTaTMKa
dnekTpmzaumsa Ten. ANeKTpuyecknii 3apad. [sa Buaa 3NeKTpuYecKmx 3apsios.
NpOBOAHVKK,  OUSMEKTPUKM WU MONYNPOBOAHUKW.  3aKOH  COXPaHeHus
3NEeKTPUYECKOro 3apsaja.
B3anmopencTene 3apaaoB. 3akoH KynoHa. TOYEYHbIA 3NeKTPUYECKUIA 3apsf.
dnekTpuyeckoe none. HanpskEHHOCTb  3neKTpuyeckoro nond.  MpuHUMnN



Cynepnosvunmn 3NeKTPUYecKnx nonen. JIMHUN Hanps>KEHHOCTU 3/1IEKTPUYECKOro
nons.

PaboTa cun anekTpocTaTnyeckoro nond. MoteHuman. Pa3HOCTb NOTEHLMAOB.
MPOBOAHUKN U AMSNEKTPUKM B 3/IEKTPOCTATUYECKOM rMofe. [uaneKTpuyeckas
NPOHNLLAEMOCTb.

ONeKTpoéMKoCTb. KoHAeHcaTop. OMeKTPOEMKOCTb M/IOCKOro KOoHAeHcartopa.
DHeprua 3apsHKeHHOro KoHAeHcarTopa.

TexHn4ecKne YCTPOIMCTBA W MpPaKTUYeCKoe MNPUMEHEHME: 3/IEKTPOCKONM,
3NEKTPOMETP, 3/IeKTpocTaTuyeckas 3aluTa, 3a3eM/ieHWe  3/1IEKTPOnpuoopos,
KOHAEHCcAaTop, KONMPOBa/ibHbIM annapar, CTPYWHbIA NpUHTEP.

JemMoHcTpaumn

YCTPOWCTBO U NPUHLMN AENCTBUS 3N1eKTPOMETpa.

B3anmopeincTene HasneKTpm3oBaHHbIX TeN.

DNeKTpUYecKoe noJsie 3apsaXKeHHbIX Terl.

[NpOBOAHMKM B 3N1EKTPOCTATUYECKOM MOfe.

dneKTpocTaTMyecKas 3aumra.

LAN3NeKTPpUKN B 3/1IEKTPOCTATUYECKOM MOSIe.

3aBUCMMOCTb  3/IEKTPOEMKOCTM  M/IOCKOrO  KOHAeHcaTtopa OT  naowaau
NNAaCTUH, PacCTOSHUA MeXAY HUMU U AUN3NEKTPUYECKON NPOHNLAEMOCTMN.

OHeprua 3aps>XeHHOro KoHAeHcartopa.

YUeHNYeCKnin aKCNepUMeHT, nabopaTopHble paboThl

N3mepeHne 3n1eKTPOEMKOCTM KOHAEHcAaTopa.

Tema 2. MOCTOSAHHbIN 31IEKTPUYECKUIA TOK. TOKM B pas/INUHbIX cpefax

DNeKTPUYECKUA  TOK. YCNOBUA CYLLECTBOBAHUSA 3/1EKTPUYECKOro TOKa.
NcTouHnkm Toka. Crna Toka. MOoCTOSHHbIN TOK.

Hanps>keHune. 3akoH Oma gna yvacTtka Lenmw.

DNeKTpUYeCcKoe COMpoTMB/IEHME. Y[enbHOe COMpPOTUB/IEHNE  BeLLeCTBa.
MNocnenoBaTenbHOE, napasiiesibHoe, CMeLlaHHOe CoeAHEHME MPOBOLAHUKOB.

PaboTta anekTpuyeckoro Toka. 3akoH [bkoyns-JSleHua.  MOLWHOCTb
3M1EKTPUYECKOr0o TOKa.

DNeKTPOABMKYLLAA Cuna U BHYTPEHHee COMPOTUB/IEHME WCTOYHMKA TOKa.
3akoH Oma Anst NoNHON (3aMKHYTOW) aneKTpruYyeckon uenn. KopoTKoe 3aMblKaHMe.

ONeKTpoHHas NPOBOAUMOCTL  TBEPAbIX MeTaJ1/10B. 3aBNUCMMOCTb
COMpPOTMB/IEHMA MeTa/l/IoB OT Temnepatypbl. CBepXNpoBOANMOCTb.

DNeKTpPUYeCKnin TOK B Bakyyme. CBONCTBA 3M1EKTPOHHbIX MYYKOB.

MonynpoBoAHUKMN. CobcTBeHHas n npumecHas NpoBOANMOCTb
nonynpoBoAHNKoB. CBoMCTBa p-N-nepexoga. MonynpoBogHUKOBLIE NPUGOPBI.

OnekTpuyeckMii  TOK B pacTBopax U  pacnsaeBax  3M1eKTPO/IUTOB.
dneKTponuTnYecKasa guccoumnaunsa. IneKTponmns.



dnekTpuyecknini TOK B rasax. CamoCTOATENbHbIA W HecamMoCTOATE/IbHbIN
pa3pan. MonHus. Nnasma.

TexHn4yecKkMe YCTPOMCTBA W MpPaKTMYECKoe TMPUMEHEHWE: amnepmeTp,
BO/IbTMETP, peocTaT, WCTOYHUKN TOKa, 3/IEKTPOHarpesartesibHble Mpuobopsl,
3NEKTPOOCBETUTE/bHbIE MPUOOPLI, TEPMOMETP COMPOTUBEHNS, BaKyYMHbIA AMO[,
TepMUCTOpPbI 1 (HOTOPE3UCTOpPbI, NOYNPOBOAHUKOBBIN AMOM, Fa/ibBaHMKa.

JemoHcTpaumn

N3mepeHne cunbl TOKa N Hanps>KeHNs.

3aBUCMMOCTb COMPOTUB/IEHUA UWIVHAPUYECKNX MNPOBOAHMKOB OT [AJ/IMHbI,
naowaam nonepevyHoro CeyeHUs n martepuana.

CmeluaHHoe coefjHeHne NPOBOAHNKOB.

MpsMoe M3MepeHne 3MeKTPOABMXKYLLEN cunbl.  KOpOTKOe 3amblKaHue
ra/ibBaHNYeCcKOro 3/1eMeHTa 1 OLleHKa BHYTPEHHEro COnpoTUB/IEHUS.

3aBMCMMOCTb COMPOTUB/IEHNS META/INIOB OT TeMMepaTypbl.

MpoBOAMMOCTL 3/1EKTPO/IUTOB.

VickpoBoii pa3psig 1 NpoBOAMMOCTb BO3AyXa.

OZHOCTOPOHHSAA MPOBOANMOCTb AMoaa.

YUeHNYeCKnii 3KCNepUMEHT, nabopaTopHble paboThl

N3yyeHne cmellaHHOro coequHEHNs Pe3ncTopoB.

N3mepeHne 3aneKTpoaBMIKYLLE CUIbl UCTOYHMKA TOKA U ero BHYTPEHHEro
COMpPOTUB/IEHUA.

HabntogeHve anekTponunsa.

MeXxnpeaMeTHbIE CBA3MN

M3ydyeHne Kypca pusnkm 6a3oBoro ypoBHs B 10 Kiacce OCYLLECTBASETCA C
YYETOM copaepXKaTesibHbIX MeXNpPeAMETHbIX CBA3€M € Kypcamum MaTeMaTuKW,
o6ronornn, XMMmmnn, reorpadmum n TeXHOOrUMN.

Me>KnpeaMeTHbIE MOHATUA, CBA3AHHblEe C WU3YYEeHWEeM MeTOAOB Hay4HOro
NMO3HaHWA: SBMIEHWE, HayYHbIA (PakT, runoTesa, (uU3myeckas BeNYMHA, 3aKOH,
Teopus, HabNaeHWe, SKCMEPUMEHT, MOeNMpPoBaHe, MOLeNb, U3MepeHMe.

MaTemaTuvKa: pelleHne CUCTEMbl YpPaBHEHUW, JIMHerHasa  yHKLMS,
napabona, runep6ona, nx rpakn 1 CBOWCTBA, TPUIOHOMETPUYECKUE (DYHKLMK:
CUHYC, KOCMHYC, TaHIreHC, KOTaHreHC, OCHOBHOE TPUITOHOMETPUYECKOE TOXAECTBO,
BEKTOPbI 1 UX MPOEKLUNN HA OCK KOOPAMHAT, C/IOXKeHWEe BEeKTOPOB.

Buonorua: mexaHu4eckoe ABWXXEHWE B XMBOW npupoge, AMddy3uns, ocmoc,
TEN/I000MEH >KMBbIX OpraHM3MoB (BWUAbl Ternsjonepegayn, TenaoBoe paBHOBECUE),
3NEeKTPUYECKNe ABNEHUS B XXMBOW NPUPOJE.

XUMuA: OUCKPETHOE CTPOeHMe BELLECTBa, CTPOEHMEe aTOMOB 1 MOJIEKY/, MOJIb
BelLleCTBa, MOJIipHas Macca, TensioBble CBOMCTBA TBEPALIX Tes, XXUAKOCTEN 1 rasos,



3/IEKTPMYECKME  CBOICTBA  METal/IoB,  3/MEKTPONMUTUYECKas  Auccoumalus,
rasibBaHuKa.

Ceorpadhusa: BNaXXHOCTb BO3[yXa, BETPbI, 6apomMeTp, TEPMOMETP.

TexHonorusi: npeobpasoBaHne [ABUMXKEHWUI C WCMOMb30BaHMEM MeXaHW3MOB,
YUET TpeHWs B TeXHWUKe, MOALUMMHUKM, WCMONb30BaHME 3aKOHA COXpaHeHus
MMNynbca B TeXHMKe (pakeTa, BOAOMET W Apyrue), ABUrateNlb BHYTPEHHErO
cropaHus, napoBasi TypbuHa, 6bITOBON XONOAUNbHUK, KOHAULIMOHEP, TEXHOMOMN
MOMyYEHUs COBPEMEHHbLIX MaTepuasioB, B TOM 4WCle HaHOMATEPUasioB, U
HaHOTEXHOMOINW, 3NEKTPOCTAaTUYeCKas 3alluTa, 3a3eM/IeHVe 3N1eKTPonpubopos,
KCEPOKC, CTPYWHbIVA NPUHTEP, 3NEeKTPOHarpeBaTe/ibHbIe npunéopsl,
3N1EKTPOOCBETUTE/bHbIE MPUGOPbI, Fa/lbBaHMKA.

11 KJTACC

Pasgen 4. DneKTpognHamMmmnka

Tema 3. MarHnTHoOe none. ANeKTPOMarHNTHas NHOYKLUA

MOCTOAHHbIE MarHUTLI. B3anmogencTBme NOCTOAHHbLIX MarHMTOB. MarHuTHoe
none. BeKTOp MarHUTHOW MHAYKUMW. TpUHUMN Cynepno3vumnm MarHUTHbIX MOMeN.
INHUMN  MarHUTHOM WHAYKUMW. KapTvHa NWMHWA  MarHWTHOW WHAYKUUKW  MONS
NMOCTOSAHHbIX MarH1TOB.

MarHuTHOe nosie NPOBOAHMKA C TOKOM. KapTuHa /fVMHWMIA  UHAOYKUAN
MarHUTHOro mMons AJ/IMHHOro MNPAMOro MNPOBOAHMKA U 3aMKHYTOrO KOJbLIEBOro
NPOBOAHMKA, KaTyLlKn ¢ ToKOM. OnbIT dpcTega. B3anmonencrsme npoBOAHUKOB C
TOKOM.

Cuna Amnepa, eé moay/b U Hanpas/eHue.

Cwvna JlopeHua, eé Moay/b U HanpasneHue. [OBMKEeHNE 3apsSXKEHHOW YacTuLbl
B OAHOPOAHOM MarHMTHOM rose. PaboTa cunbl JIopeHua.

FABNeHVEe 3IEKTPOMArHUTHOM  WHAYKUMKW. T1OTOK BEKTOpa MarHUTHOM
NHOYKUNKW.  DNEeKTPOABMKYLLAA Ccuna WHOYKUMKW. 3aKOH  3N1eKTpoOMarHUTHOM
NHOYKUMn dapages.

BuxpeBoe 3neKTpnyeckoe mMone. INeKTPoABMKYLaa cuna WHAYKUMA B
NPOBOAHMKE, ABMXKYLLEMCA NOCTynare/ibHO B O4HOPOAHOM MarHWTHOM More.

INpasnno JleHua.

MHAYKTUBHOCTbL.  fABMEeHWE  camMOUHAYKUMW.  ONeKTpoABuXKyLada  cuna
CaMOVHAYKLNN.

DHeprua MarHUTHOro MNoJA KaTyLIKW C TOKOM.

ONeKTPOMarHUTHOE none.

TexHuyeckne YCTPOMUCTBA UM MPaKTUYeCKOe MpPUMeEHeHMe: MOCTOSHHbIE
MarHUTbl, 3/1eKTPOMArHuUTbl, 3MEeKTPOABUraTeNlb, YCKOPUTENN 3/1eMEHTapPHbIX
4acTuy, MHAYKUMOHHAA Meyb.



JeMoHCcTpauum

OnbIT 3pcTepa.

OTK/IOHEHWE 3NEKTPOHHOI0 Ny4YkKa MarHUTHbLIM MOJEeM.

JIMHUM MHAYKUMN MarHUTHOIO Mons.

B3anmopgeincTteme 4BYyX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[OeiicTBue cunbl JTOpeHLa Ha NOHbI 3NeKTPOUTA.

ABNeHMe 3NeKTPOMarHUTHOW UHAYKUUN.

IMpaBuno fleHua.

3aBMCMMOCTb 3/IEKTPOABWKYLLEA CUMbl MHAYKUUW OT CKOPOCTU M3MEHeHWs
MarHUTHOro NoToKa.

fBNneHmne caMonHAYyKLUNN.

YUeHNYeCKNIn aKCNepuMeHT, nabopaTopHble paboTbl

N3yyeHne MarHMTHOIo Nonsa KaTyLKN C TOKOM.

VccnepoBaHne gencTBmMA NOCTOSHHOINO MarHUTa Ha paMKy ¢ TOKOM.

ViccnepgoBaHme SABMIEHUST 3N1eKTPOMArHUTHOM NHAYKUNN.

Pa3gen 5. KonebaHns n BOMHbI

Tema 1. MexaHnuyeckme 1 31leKTPOMarHUTHble KosebaHusA

KonebatenbHad  cuctema.  CBOOOAHble  MeXaHMYecKue  KonebaHus.
FapMoHuMyeckme KonebaHusa. [Mepuog, 4acToTa, amnanTyga u (asa KonebaHwia.
MPY>XUHHBIA MasaTHUK. MaTemMaTUYeCKUn MasTHUK. YpaBHEHWe TrapMOHUYECKMNX
konebaHuii. MNpeBpalwieHme SHEPTrUN NPU rapMOHUYECKNX KonebaHuAX.

KonebatenbHblil  KOHTYp. CBOOOAHbIE 3/1EKTPOMArHUTHbIE KOnebaHus B
naeasibHOM Kosiebate/lbHOM KOHType. AHa/IorUs  MeXxay MexXaHUYeCKuMn «
3NEKTPOMArHUTHbIMM  KonebaHnamn. Popmyna TomcoHa. 3aKOH COXpaHeHUs
9Heprun B UAeaibHOM Kosiebate/lbHOM KOHTYpe.

MpeacTaBneHne 0 3aTyxaroWmX KonebaHusax. BbIHYXOEHHble MeXaHUYecKune
konebaHus. Pe3oHaHC. BbIHY)KAEHHbIE 3NEeKTPOMarH1UTHbIE KonebaHus.

MepemMeHHbIA  TOK. CUHycOMAANbHbIA  MEePeMeHHbI  TOK.  MOLWHOCTb
NepeMeHHOro TOKa. AMMAUTYAHOE W [eNCTBYHOLLee 3HayYeHWe Cubl TOoKa U
Hanps>KeHNs.

TpaHcdopmaTop. Mpon3BoACTBO, Nepefaya U noTpebneHne 31eKTPUYecKomn
3Heprnn. DKONOrMYecKne PUCKU Mpu NPOU3BOACTBE 3NEKTPO3Heprun. KynbTypa
MCMNOMb30BaHNSA 3/IEKTPO3HEPTUM B NMOBCELHEBHOM XXN3HU.

TexHn4ecKMe YCTPOMCTBA U MPaKTUYECKOe TMNPUMEHEHUE: 3/1IEKTPUYECKNIA
3BOHOK, reHepaTop MepeMeHHOro ToKa, IMHUKN 3/1eKTponepesau.

JemMoHcTpaumn

WccnenosaHne napameTpoB KonebaTeNbHONM cucTemMbl  (MPY>KUHHBIA - 1K
MaTeMaTUYEeCKNN MasITHUK).



HabnoaeHne 3atyxaroumx KonebaHuia.

WccnenoBaHue CBOMCTB BbIHYXAEHHbLIX KOsiebaHWiA.

HabntogeHne pe3oHaHca.

CB06OHble 3/IEKTPOMAarHUTHbIE KonebaHus.

OcuwnnnorpaMmmbl (3aBUCMMOCTU CUJ/Ibl TOKA U HamNps>KeHUs OT BPeMeHW) 414
3NeKTPOMArHUTHbIX KONebaHWiA.

Pe3oHaHC npu nocnefoBaTe/lbHOM  COEAMHEHUW  pe3ncTopa, KaTyLUKu
MHOYKTVMBHOCTU U KOHZEHcaTopa.

Mogenb IMHUN 3neKTponepesaYn.

YUeHnYecKnii aKCNepuMeHT, nabopaTopHble paboThl

ViccnepgoBaHne 3aBUCMMOCTU Mepuofa MasblX KosiebaHui rpysa Ha HUTU OT
A/MHBbI HATKU 1 Maccbl rpysa.

ViccnepgoBaHme nepeMeHHOro Toka B Lenu 13 rnocnefoBaTe/ibHO COeANHEHHbIX
KOHAEHcaTopa, KaTyLKn U pe3ncTopa.

Tema 2. MexaHu4YecKue 1 3N1eKTPoOMarHNTHbIe BOJHbI

MexaHn4yeckne BOJMHbI, YCNOBUA pacrnpocTpaHeHus. [lepuod. CKOpPOCTb
pacnpocTpaHeHUs U AAvMHa BOMHbL.  [lonepeyHble U MPOAO/bHbIE  BOJHbI.
NHTepepeHUMA 1 gudpakuma MexaHMYecKnx BOJH.

3ByK. CKOpOCTb 3BYKa. MPOMKOCTb 3BYKa. BbicoTa TOHa. TeM6p 3ByKa.

ONeKTpOMarHUTHble BOJSIHbl. YCNOBUA M3MyYeHUS 3N1EKTPOMArHUTHBLIX BOJH.
B3anmHas opueHTauma BekTopoB E, B, V B anekTpomarHuTHoi BosHe. CBOMCTBa
3NEeKTPOMarHUTHbIX BOJH: OTpaXeHue, NpefioMseHne, nonspusauns, gugpaxkumns,
NHTepgepeHUns. CKOpOCTb 3/1IEKTPOMarHUTHbIX BOJIH.

LLIkana 31eKTPOMarHUTHbIX BOJH. [MpUMeHeHWe 3/1EKTPOMarHUTHbLIX BOJH B
TEXHUKE W ObITy.

MpUHUMNBLI pagnocBsa3n 1 TeneBnaeHns. Pagnonokayms.

DNeKTpoOMarHUTHOe 3arps3HeHe OKpYXKatoLLen cpefpl.

TexHMYyecKkne YCTPOMCTBA W MPaKTUYECKOe MNPUMEHEHNe: My3blKaslbHble
WHCTPYMEHTbI, Y/NbTpasByKOBasi AMarHOCTMKa B TEXHUMKe W MeauvuuMHe, pagap,
pagvonpuEMHUK, TeNeBMU30P, aHTeHHa, TenedoH, CBY-neusb.

JeMoHCcTpaumn

O6pa3oBaHue 1 pacnpocTpaHeHWe NonepeyHbIX U NPOLO/bHbLIX BOJH.

Koneb6nouieecs Teno Kak MCTOYHUK 3BYKa.

HabntofgeHve oTpaXXeHUA U NPeioMIEHUS MeXaHNYECKNX BOJH.

HabntogeHne nHTepepeHUMn 1 gudpakunm MexaHM4YeCKMX BOJH.

3BYKOBOI pe30oHaHC.

HabntogeHe cBA3M FPOMKOCTM 3BYKa M BbICOTbl TOHa C amMnanTygon u
4yacToTOn KonebaHwiA.



iccnepgoBaHme CBOMCTB 3/1EKTPOMArHUTHBIX BOJIH: OTPaXKEHWE, MPesioM/IeHVe,
nonfpusaLmsa, guppakumsa, NHTepgpepeHLms.

Tema 3. ONTUKa

[eomeTpnyeckas ontuka. [1pAMONMHeitHOe pacnpocTpaHeHWe CBeTa B
ofiHopoAHoOW cpepe. Jlyd ceeTa. ToveyHbIi NCTOYHUK CBeTa.

OTpaxeHne cBeTa. 3aKOHbl OTpaXkeHUs cBeTa. ocTpoeHne M3ob6paxkeHuin B
MNJI0CKOM 3epKase.

MpenomneHve cBeTa. 3aKOHbI NPenoMIeHNs cBeTa. AGCONOTHLIN Nokasatesb
npenomneHns. lonHoe BHYTPeHHee OTpaxeHue. [pefenbHbIA Yron MNOAHOro
BHYTPEHHEr0 OTPa>KEHUSI.

Oucnepcus ceeta. CnoxHbI cocTas 6enoro ceeta. LiBer.

CobupatoLLpe 1 paccemBaroLLmne NNH3bl. TOHKas MH3a. POKYCHOe pacCcTosHMe
N onTu4yeckas cuia TOHKOM NINH3bI. [OCTpPOeHNe N306paxkeHU B COBMpatoLLmnX 1
paccenBaroLLMX MH3axX. DopMyia TOHKOW /IMH3bI. YBeNndeHue, faBaeMoe NIMH30MA.

Mpegensbl NPUMEHNMOCTN FeOMeTPUYECKON OMTUKMN.

BonHoBas ontuka. WHTepdepeHuua cBeTa. KOrepeHTHble WUCTOUYHUKWN.
Ycnosus HabnOAeHUS MakCMMYMOB WM MUHUMYMOB B WHTEP(EPEHLMOHHOM
KapTuHe OT ABYX CUMH()a3HbIX KOFePEeHTHbIX NCTOYHWNKOB.

Ondpakyma ceeta. [AupakumoHHas pelléTtka. YcroBue HabnoaeHus
rNaBHbIX  MakCMMyMOB NpW  MajeHnm  MOHOXPOMATU4YeCKOro CcBeTa  Ha
ANPaKLUNOHHYO PELLETKY.

Monapusayma ceeta.

TexHuyeckne YCTpPOMCTBA W MNpPakKTUYecKoe MNPUMEHEHWe: OYKK, Jyna,
(hoToannapar, MNPOEKLMOHHbIA annapar, MWKPOCKOM, TesecKomn, BO/IOKOHHas
ONTUKa, ANgPaKLNOHHAsA peLléTKa, Nofsapona.

JemoHcTpauun

MpAmMonvHeNHOe pacnpocTpaHeHWe, OTpPadKeHWE W MNPe/ioM/IeHNe CBeTa.
OnTunyeckune npmbopsl.

MonHoe BHYTpeHHee oTpaykeHWe. Mogesib CBETOBOAA.

ccnenoBaHne CBOMCTB M306PaXKEHNIA B NINH3AX.

Mogenn MUKpocKona, Teneckona.

HabntogeHne nHTepdepeHUnn cBeTa.

HabntogeHve gudpakumm ceeTa.

HabntogeHve gucnepcun ceeta.

MonyyeHve criekTpa ¢ NOMOLLLIO MPU3MbI.

MonyyeHme crnekTpa ¢ NOMOLLbIO ANPPaKLUMOHHON PELLETKMN.

HabnwogeHve nongpusaunmn ceeTa.

YUeHNYeCKNIn 3KCNepUMEHT, NabopaTopHble paboThl

M3mepeHne nokasaTens npenomsieHns CTekna.



ViccnepoBaHme CBOMCTB M306paXKeHWI B TMH3aAX.
HabnogeHne gucnepcmn ceeTa.

Pasgen 6. OCHOBbI crieyyanbHOM TeEOpUM 0THOCUTENTbLHOCTY

"paHMLbl NPUMEHNMOCTM KNaccuyeckoin mexaHuku. MNoctynatbl crneymanbHOn
TEOPUMN OTHOCUTENBHOCTU: WHBAPMAHTHOCTb MOAY/NS CKOPOCTM CBETa B BaKyyMe,
APVHLUMN OTHOCUTENbHOCTM DWMHLUTENHA.

OTHOCUTENbHOCTL OAHOBPEMEHHOCTU. 3amMef/ieHe BPEMEHW W COKpaLleHue
ANVHBI,

SHeprus n NMNynbC PensTUBUCTCKOM YacTuLbl.

CBsi13b MacCbl C 3HEPTMEN U MMMYNbCOM PENATUBUCTCKON YacTULbl. DHEPrus
MOKOS.

Pasgen 7. KaHTOBas hnsvka

Tema 1. 3neMeHTbl KBAHTOBOM ONTUKU

®oToHbI. Popmyna MnaHKa CBA3N 3HeprumM POTOHa C ero YacTOTON. DHeprus
W UMNYNbC POTOHA.

OTKpbITME 1 nccnegosaHve goTtoadpdekTa. OnbiTel A. . CTonetoBa. 3aKOHbI
(hoToahhekTa. YpaBHeHMe IiMHLWTENHa Ana doToaddekra. «KpacHaa rpaHuua»
(hoToadekTa.

JasneHne ceeta. OnbiTol . H. Jlebepnesa.

XnMnyeckoe AeNCTBUE CBETA.

TexHn4ecKne YCTPOMCTBA M NPaKTU4YeCKoe MpUMeHeHne: (OTO3/IEMEHT,
(hoToAaTUMK, COIHEUHast 6aTapesi, CBETOAMOA,

JemMoHcTpaunn

dOoTO3h(PeKT Ha YCTAHOBKE C LMHKOBOW MAACTUHOM.

NccnepoBaHne 3aKOHOB BHeLLHEro potoaddhexTa.

CeeTogmop.

ConHe4yHasa barapes.

Tema 2. CTpoeHVe aTomMa

Mogens atoma TomcoHa. OnbITbl Pe3epdopga no paccesHUo a -4actu,
lNnaHeTapHad wmogenb atoma. [loctynatbl bopa. W3nyyeHue ¥ MornoLleHue
(DOTOHOB MpWU nepexofe aToma C OAHOrO YPOBHSA 3HEPruv Ha Apyron. Bugbl
cnekTpoB. CNeKTp YPOBHeN aHeprnm atoma Bogopoa.

BonHoBble cBocTBa YacTul. BonHbl ge bpoiina. KopnycKynsipHO-BOMHOBOM
Lyaninsm.

CNOHTaHHOE 1 BbIHY>X[EHHOE U3/TyYeHMe.

TexHUYyeckne YCTPOICTBA ¥ NPaKTMYECKOe MPUMEHEHME: CMNEKTPasIbHbIN
aHanm3 (CNeKTpocKon), nasep, KBaHTOBbIA KOMMbHOTE.

JemMoHcTpaumn



Mogenb onbiTa Pesepdopza.

OnpefeneHve 4IMHbI BOJIHbI Nasepa.

HabntoaeHe NUHeRYaTbIX CNEKTPOB U3YYeHNS.

Naszep.

YUeHNYeCKNiA aKCNepuMeHT, nabopaTopHble paboThl

HabnrogeHne nMHenyaToro cnekrpa.

Tema 3. ATOMHOe a4po

DKCNepuMeHTbl, [0KasblBalolMe C/IOXKHOCTb CTpoeHusa sagpa. OTKpbITHe
paanoakTuBHOCTU. OnbITbl Pe3epopaa no onpesenieHNio cocTasa pagvioakTUBHOIO
N3NYyYEHWS. CsoictBa  anb(a-, 6eTa-, ramMmma-un3siydeHus. BnnaHue
Pafi0aKTMBHOCTU Ha XMBble OpraHu3mbil.

OTKpbITUE NPOTOHA U HelTpoHa. HyknoHHasa mogens sigpa [MeinseH6epra-
MBaHeHKo. 3apsag agpa. Maccosoe uncno agpa. MsoTtonsl.

Anbgha-pacnag. ONeKTPOHHbIA W MNO3UTPOHHLIA GeTa-pacnad. [amma-
n3nyyeHve. 3aKOH PagnoakTUBHOIO pacnaga.

DHeprus cBA3M HYK/IOHOB B Afpe. AaepHble cunbl. [edekT maccol sapa.

AoepHble peakunn. JeneHve n CUHTe3 agep.

AfepHbI peakTop. TepmosgepHblii cuHTe3. [pobnembl W MepPCneKTUBbI
A0EPHON 3HEePreTUKN. SKONOrMYeCcKmne acnekTbl AAepHON 3HEPTETUKMN.

OnemeHTapHbIe YacTuubl. OTKPbITUE NMO3UTPOHA.

MeToabl HaGNOAEHWA U PErUCTPaLLMN 3/IEMEHTAPHbLIX YacTULL.

dyHOaMeHTa/lbHble B3aMOAENCTBMA. EAUHCTBO (D3MYECKON KapTUHbI MMpa.

TexHnYyeckne YCTPOMCTBA W MPaKTUYeCKoe MPUMEHEHME: NO3MMETP, Kamepa
BunbcoHa, agepHbIn peakTop, aToMHas 6omba.

JemMoHcTpaumn

CUETUYMK NOHUIMPYIOLLINX YaCTULL.

YUeHNYeCKNIA 3KCNepUMEHT, NabopaTopHbIe paboTbl

WccnepoBsaHune TpekoB YacTuy, (Mo rotosbiM hoTorpagmam).

Pasgen 8. 9/1eMeHTbl aCTPOHOMUM N acTPOPU3NKN

dT1anbl pasBuTMUA acTpoHoMUK. MpuKnagHoOe 1 MUPOBO33PEHYECKOe 3HaYeHue
aCTPOHOMUN.

Bug 3B&3gHoro Heba. Co3sBes3aus, Apkue 3BE3[bl, MaHeTbl, WX BUAUMOE
[IBVKEHME.

ConHeyHada cucrtema.

ConHue. ConHeyHaa aKTUBHOCTb. WICTOUHMK 3Heprum ConHua u 3BE3fg.
3BE3bl, WX OCHOBHbIE XapakKTEPUCTUKWU. [uarpamma «CreKTpasibHbI Knacc -
CBETUMOCTb». 3BE&3Abl [/1aBHOM nocnefoBaTe/lbHOCTU. 3aBUCMMOCTb «Macca -
CBETUMOCTb» [/19 3BE3[ [NaBHOW MocnefoBaTe/lbHOCTU. BHYTpeHHee CTpoOeHue



3B€3a. CoBpeMeHHble NpeACcTaBNeHUA 0 NPOUCXOXAeHUM 1 3sosounm ConHua
3B&34. JTanbl XXU3HWN 3BE3[.

MneuHblin MyTb - Hawa [anakTuka. lonoxeHue u asmxkeHwe ConHUa B
[ManakTuKe. Tunbl ranakTuk. Pagnoranaktukn n KBasapbl. YEpHble AbIpbl B a4pax
ralakTuk.

BceneHHasn. PacwuunpeHune BceneHHol. 3akoH Xab6na. PasberaHue ranakTuk.
Teopusa bonbLuoro B3pbiBa. PeMKTOBOE M3nyYeHue.

MacwTabHas cTpyKTypa BceneHHol. MeTaranakTuka.

HepeLléHHble Npo6siemMbl aCTPOHOMUM.

YueHnyeckve HabniogeHus

HabnogeHns HeBOOPY)XXEHHbLIM [/1a30M C MCMNOJ/Ib30BaHWEM KOMIMbHOTEPHbIX
NPUNOXKEHNA ANa oNpefeneHns MONOXKEHNSI HEGECHbIX 0ObEKTOB Ha KOHKPETHYHO
[laTy: OCHOBHble c03Be3anA CeBepHOro nonyLwapus u apkue 3sésabl.

HabntogeHns B Teneckon JlyHbl, nnaHet, MneyHoro MNytw.

O6ob6LatoLLee NMoBTOPeHME

Posb  (M3MKM U aCTPOHOMUW B 3KOHOMWYECKOW, TEXHONOrMYeCKOM,
CoLMasIbHOM 1 3TUYECKOI cepax AesTeNlbHOCTU YesloBEKa, PO/b Y MECTO (PU3UKM 1
acCTPOHOMMM B COBPEMEHHOW Hay4HOW KapTWHE Mupa, pPoSib PU3NYECKOI Teopuun B
(hopMMpPOBaHUM NpeAcTaBNeHU 0 (PM3NYECKOW KapTUHE MUPa, MeCTO (DU3MYECKO
KapTMHbl MuUpa B  06WemM psady  COBPEMEHHbIX  eCTeCTBEHHO-HAyUHbIX
npeacTaBneHnA 0 Npupose.

MeXxnpeamMeTHble CBA3N

N3ydeHne Kypca (m3nkyu 6a30BOro ypoBHA B 11 Knacce OCYLLECTBSETCA C
YUYETOM COAEPXKATENbHbIX MEXMNPeAMETHbIX CBA3EM C Kypcamu MaTeMaTuKu,
o6ronorun, XMmumn, reorpamm n TEXHOMNOTUN.

Me>knpeaMeTHble NMOHATUA, CBA3aHHble C WU3yYeHWeM MeTOAOB Hay4yHOro
MO3HaHWA: SBMIEHME, Hay4HbIA (hakKT, runotesa, PU3MYeckas BeNYMHA, 3aKOH,
Teopusi, HabneHNe, IKCMEPUMEHT, MOAeNIMPOBaHNe, MOAEe/Nb, U3MepPEHE.

MaTemaTVKa: pelleHne CUCTeMbl YpPaBHEHWUN, TPUrOHOMETPUYECKME
(PYHKLMN: CUHYC, KOCUMHYC, TaHTeHC, KOTaHreHc, OCHOBHOE TPUrOHOMETPUYECKOe
TOXJECTBO, BEKTOPbl M MX MPOEKUUM HA OCU KOOPAMHAT, C/IOXKEHWE BEKTOPOB,
NPOV3BOAHbIE 3NEeMEHTAPHbIX (QYHKUWA, NpuU3HaKM nofobus TpeyrosibHUKOB,
onpegenieHne naowanm naocknx uryp n obbéma Ter.

Buonorusi: anekTpuyeckme SBMEHUS B XKMBOW Npupofe, KonebaTesibHble
[ABWKEHUA B XKMBOW NPUPOAE, ONTUYECKME SABMIEHUS B XXMBOW MNPUPOAE, AeCTBUE
pagnaLmn Ha XX1Bble OpraHn3mbl.

XUMua: CTpOeHMe aTOMOB U MOJIEKY/, KpUCTa/inyecKasa CTPYKTypa TBEPAbIX
Ten, MexaHn3Mbl 06pa3oBaHNA KPUCTA/I/IMHECKON PELLETKN, CrEeKTPa/IbHbIA aHaIu3.



Feorpacma: MarHMTHble Mosoca  3eMaKn,  3aeXuM  MarHUTHbIX  pya,
(hOTOCHEMKA 38MHOW NMOBEPXHOCTU, NPeAcKazaHne 3eMNeTPSACEHWIA.

TexHonorvsi: NUHUM  2neKTponepeaay, reHepaTop MNEPeMEHHOro  TOKa,
3NEKTPOABUraTeNb, WHAYKUWOHHAs Medb, pagap, PagvmonpuéMHUK, TeneBusop,

aHTeHHa, TenegoH, CBY-neub, MNPOEKUMOHHbLIA annapat, BO/IOKOHHas ONTUKa,
COMHeYyHasn Gartapes.



MIAHNPYEMbBIE PE3YJIbTATbl OCBOEHUVA TNMPOIMPAMMbBLI T10
PUN3SNKE HA YPOBHE CPEAHEIO OBLLEIO OBPASOBAHWA

OcBoeHMne y4yebHOro npegmera «®PusmMka» Ha YpPOBHe cpefHero o6uiero
o6pa3oBaHMa (6a30BbI YPOBEHb) [A0/MKHO 06ecneyvnTb AOCTUXKEHWUE CnedyroLmX
NIMYHOCTHbIX, MeTanpeAMeTHbIX 1 NPeAMETHbIX 06pa30BaTe/IbHbIX Pe3y/bTaToB.

JMIMYHOCTHDbIE PE3YJIbTATbI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHUA y4ebHOro npeameta «Pusmka» LOMKHbI
oTpaXkaTb TFOTOBHOCTb U CMOCOGHOCTb  O0yYaloLMXCS  PYKOBOACTBOBATHCS
C(hOPMUPOBAHHON BHYTPEHHEW NO3MLMEA JIMYHOCTWU, CUCTEMON LEHHOCTHbIX
OpWeHTauMh,  MO3UTMBHBIX  BHYTPEHHUX  YOEXAEHWA,  COOTBETCTBYHOLLNX
TPaAMLUMOHHBLIM LIEHHOCTAM POCCUIACKOro 006LLecTBa, pacLMpeHue >KU3HEHHOIO
onbiTa ¥ OnbiTa AeATEe/IbHOCTU B MpOLecce peam3auum OCHOBHbIX HanpasieHWUi
BOCNMUTATE/IbHOW AeATe/IbHOCTU, B TOM YMC/e B YaCTL:

1) rpaXgaHcKoro BoCnmUTaHuA:

CHOPMMPOBAHHOCTb FPadXKAAHCKON MO3ULMM 00Yy4atoLEerocs Kak akTUBHOIO W
OTBETCTBEHHOI0 Y/ileHa POCCUNCKOro 06LLECTBa,;

NPUHATME  TPaAMLUMOHHBIX  06LIEeYenioBeYeCKNX  FYMaHUCTUYECKUX U
[EMOKpPaTNYEeCKNX LEHHOCTEN;

rOTOBHOCTb BECTU COBMECTHYH [eATe/IbHOCTb B MHTEpecax rpaxnaHCKoro
o6LLecTBa, yyacTBoBaThb B CaMOynpas/ieHUN B 06pa3oBaTe/ibHOM OpraHu3aunu;

YMEHMe B3aMMOeNCTBOBaTb C COLUMa/IbHbIMU UHCTUTYTaMN B COOTBETCTBUN C
NX PYHKUMSMU U Ha3HaYeHUEM;

rOTOBHOCTb K N'YMaHWUTapPHOW 1 BONIOHTEPCKOWN AeATeNIbHOCTH;

2) NaTpnoTNYeCKOro BOCNUTAHUA:

ChopMMPOBAHHOCTb POCCUMNCKON IPaXKAaHCKON MAEHTUYHOCTK, NaTPUOTU3MA,;

LLleHHOCTHOE OTHOLUEHMEe K rOCYAapCTBEHHbIM CUMBO/IAM, AOCTUXKEHUAM
POCCUNCKNX YUEHbIX B 061aCTU (IU3NKM N TEXHWUKMW;

3) AYyXOBHO-HPaBCTBEHHOIO BOCMNUTAHUA:

CHOPMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHUSA, 3TUYECKOrO NOBEAEHWS;

CMOCOGHOCTb OLEHMBATb CUTyauuto U MPUHUMATb OCO3HAHHbIE peLleHus,
OPWEHTUPYACb HA MOPa/IbHO-HPABCTBEHHbIE HOPMbl W LEHHOCTW, B TOM 4YUC/e B
LeATeIbHOCTU YYEHOro;

OCO3HaHWe /IMYHOro BK/IaAa B MOCTPOEHME YCTOMUYMBOIo OyAyLLero;

4) 3CTeTUYeCKOro BOCNUTaHUA:

3CTeTUYECKOe OTHOLLEHME K MUPY, BKIKOYasA 3CTETUKY Hay4YHOro TBOPYeCTBa,
NPUCYLLLEro (PU3NYECKON Hayke;

5) TpyAOBOro BOCMUTAHUA:



NHTEpeC K pa3n4yHbIM cepam nNPodeccroHa/IbHOM AesATeIbHOCTU, B TOM
yncne cBA3aHHbIM C PU3NKOIN 1 TEXHUKOW, YMEHME COBEPLLATb OCO3HaHHbIN BbIGOP
oyayueii npogeccnmn 1 peann3oBbiBaTb COOCTBEHHbIE XU3HEHHbIE MNaHbI;

rOTOBHOCTb M CMOCOBGHOCTb K 06pa3oBaHUIO M caM00bpa3oBaHMIO B 061acTu
(OM3NKM Ha NPOTSXKEHUM BCEM YXKU3HMU;

6) 3KO/I0rMYecKoro BoCnmMTaHUS:

C(hOPMNPOBAHHOCTb 3KOMIOFMYECKOM KyNbTypbl, 0CO3HaHWe [n06anbHOro
XapaKTtepa 3KO/I0rMYecKnx npobnem;

NJaHMPOBaHME N OCYLLECTBNEHNE AENCTBUI B OKPY>XKalOLLEN Cpefe Ha OCHOBE
3HaHUS Lenein yCToMYMBOro pa3BUTUS Ye/loBeYeCTBa;

paclUMpeHne onbiTa AeATEeNIbHOCTU 3KOMOrMYECKOM HamnpaBfeHHOCTM Ha
OCHOBE UMEILLINXCS 3HAHUI N0 PU3MKE;

7) LEHHOCTW HAy4HOro rno3HaHuA:

ChOPMUPOBAHHOCTb MMPOBO33PEHMS, COOTBETCTBYHOLIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTUSA (PU3NYECKOIN HayKu;

OCO3HaHMe LIEHHOCTW Hay4YHOW AesATeNbHOCTW, TFOTOBHOCTb B npoLlecce
N3yYeHUs PU3NKM OCYLLECTB/ISATb NPOEKTHYHO U UCC/IEA0BaTENbCKYIO AeATE/IbHOCTb
NHAVBNAY&/ILHO U B rpynne.

METATMNPEOMETHDIE PE3YJIbTATbI

MNo3HaBaTe/lbHble YHUBeEPCa/ibHbIe YUeOHble AeNCTBUS
Ba3oBble 10rMyecKue AecTBUS:
CamMoCTOATeNbHO  (DOPMYNMpPOBaTb M aKTya/M3upoBaTb  MpoGremy,
paccmaTpuBaTh eé BCECTOPOHHE;
onpefensTb LeNM AesTenbHOCTW, 3a4aBaTb MapamMeTpbl U KPUTEPUM UX
OOCTUXKEHWS;
BbISIBNSATb  3aKOHOMEPHOCTU 1 MPOTMBOPEUYMS B pacCMaTpUBaEMbIX
(hU3NUECKUX ABNEHUSIX;
paspabaTbiBaTb MAaH pelleHns NPo6emMbl C YYETOM aHaiM3a MMEIOLLMXCS
mMaTepuasibHbIX 1 HeMaTepuasibHbIX PecypCoB;
BHOCUTb KOPPEKTUBbI B [1eSTe/IbHOCTb, OLEHNBATbL COOTBETCTBUE PE3y/bTAaTOB
LIeNsIM, OLEHNBATb PUCKM NOCNEACTBUIA AESTENbHOCTMY;
KOOPAMHMPOBATb W BbIMOMHATL PaboTy B YCNOBMSIX peasibHOro, BUPTYaslbHOrO
N KOMOMHUPOBAHHOIO B3aMMOAECTBUS;
pas3BMBaTh KPEATMBHOE MbILLSIEHNE MPY PELLEHUMN XKU3HEHHbIX NPOoGIeM.
BasoBble ncceaoBaTe/ibCKue encTBUS:
BMafleTb HAy4YHO TEPMMHOMOIMEN, KIOUYEBLIMA MOHATUSAMU U MeTOdamu
(hM3MYECKOIt HayKu;



BNafeTb HaBblkaMy y4ebHO-MCCneoBaTeIbCKOM Y NPOEKTHON [eATe/lbHOCTH
B 06/1aCTU (PU3NKMK, CMOCOBHOCTLIO U TOTOBHOCTBLIO K CAMOCTOATE/IbHOMY MOWUCKY
MEeTOLOB peLleHMs 3afday (hM3NYECKOro COAepXKaHus, MPUMEHEHUIO pPas/INYHbIX
MeTOL0B MO3HaHWUS;

BNafeTb BUAAMW [EeATe/IbHOCTU MO0  MOJIYYEeHUHD HOBOrO 3HaHWSA, €ero
WHTepnpeTaymMm, npeobpasoBaHMIO W MPUMEHEHMIO B Pa3/INYHbLIX  YUYEOHbIX
CUTyaumsax, B TOM YUC/e NPU CO3AaHNN Y4eBOHbIX NPOEKTOB B 061aCTK (IM3NKU;

BbIABNATL MPUUYNHHO-CMELACTBEHHbIE CBA3W W aKTya/M3uMpoBaTb 3ajady,
BbIABUraTb FMNOTe3y eé peLleHns, HaXo0aUTb apryMeHTbl 411 [oKa3aTe/lbCTBa CBOMX
YTBEPXAEeHWI, 3a/laBaTb NapaMeTpbl U KPUTEPUN PELLEHWS;

aHa/IM3npoBaTb  MOJIyYeHHble B XO4e pPelleHus  3afdaydn  pesysnbTarhl,
KPUTUYECKN OLleHMBaTb MX AOCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHWE B HOBbIX
YCNOBUSAX;

CTaBUTb W (hOpMynMpoBaTb COGCTBEHHble 3adayun B 06pa3oBaTe/lbHOM
[eATeNIbHOCTN, B TOM YuC/e Npu N3YyYeHUN (PU3KKWK;

[laBaTb OLEHKY HOBbIM CUTyaUMsM, OLEeHMBATb MPUOBPETEHHbIA ONbIT;

YMETb MEPEeHOCUTb 3HaHWA N0  (U3MKe B MPAKTUYECKYKD 06/1acTb
YKN3HELEATEIbHOCTY;

YMETb MHTErpmpoBaTb 3HaHMA U3 pPasHbIX NPeAMeTHbIX 06/1acTel;

BbIABUraTb HOBble MAeW, Npeanaratb OPUrMHasIbHble NOAXOAb! U PeLleHus;

CTaBUTb Npob6nembl 1 3adayun, 4ONyCKarowme afibTePHATUBHbIE PeLLEHWS.

PaboTa ¢ nHopmaunen:

BNafleTb HaBblkaMu MOMyYeHUS WH(opMaLmMm (M3MYECKOro COAEPXKaHUA W13
MCTOYHMKOB pPasHbIX TWMOB, CAMOCTOATE/IbHO OCYLLECTBATb MOUCK, aHaus,
cucTeMaTmsaumMio 1 UHTeprnpeTaumio MHMOpMaLMM pPas/inyHbIX BUAOB U (hOpM
npeLCcTaB/eHWS;

OLeHMBaTb AOCTOBEPHOCTb MHOpMauuuy;

MCNOMb30BaTb  CPeAcTBa  MHMOPMALMOHHBLIX U KOMMYHMKaLWUOHHbIX
TEXHOMIOTNA B PeLleHNN KOTHUTUBHbBIX, KOMMYHUKATUBHBLIX U OpraHmn3alOHHbIX
3afjay ¢ cobnogeHnem TpeboBaHMn 3PrOHOMUKKN, TEXHUKN 6€30NacHOCTU, TMIUEHBI,
pecypcocbepexxeHnsl, MNpPaBOBbIX W 3TUYECKMX HOPM, HOPM WH(OPMaLMOHHOM
6e30nacHoOCTHU;

co3faBaTb TeKCTbl (PU3NYECKOro COoAepXaHus B pa3/IMYHbIX opmarax ¢
YUYETOM HaszHa4YeHUss UHGOPMaLMN 1 LIeNeBO ayauTopun, BblGMpas onTUMaIbHYHO
(hopMy MNpefCcTaB/eHNs U BU3yaIM3aLuUn.

KOMMYyHUKaTUBHbIe YHMBEPCA/IbHbIE YHebHble JeNCTBUA:
OCYLLIECTBNATb 06OLLIEHNE Ha YPOKax (U3NKN 1 BO BHE-YPOUHOW AeATeNIbHOCTH;
pacno3HaBaTb  MPeanoCbUIKA  KOHQIMKTHBLIX — CUTyauuMi W cMmsryatb
KOH(/INKTbI,



pasBépPHYTO ¥ JIOTMYHO Wn3fiaraTb CBOKO TOYUKY 3pPEHMSA C MCMO/b30BaHWEM
A3bIKOBbIX CPeLCTB;

NoHMMaTb M MCMNO/b30BaTh MPEVMMYLLECTBA KOMaHAHOW U WHAMBWUAYaNbHOW
paboThl;

BblOMpaTb TeMaTuUKy U MeTOoAbl COBMECTHbIX [EWCTBUA C YYETOM OO6LLMX
MHTEPECOB 1 BO3MOXHOCTEN KaXAO0ro ysieHa KONNeKTUBa;

npYHMMaTb  Lenu  COBMECTHOW  [eATeNbHOCTW,  OpraHuM3oBbiBaTb U
KOOpPAVHMPOBaTb [EeNCTBUS MO €€ AOCTMXKEHWIO: COCTaBNATb MaH AelCTBUN,
pacnpefenat poiv € YYTOM MHEHWUWA YYaCTHUKOB, OOCYXAaTb pe3y/bTaTbl
COBMECTHOW paboThl;

OLleHMBaTb Ka4ecTBO CBOErO BK/Iafa U KaXAoro y4acTHMKa KOMaHAbl B 06LLniA
pe3ynbTart no paspaboTaHHbIM KPUTEPUSM;

npegnaratb HOBble MPOEKTbl, OLEHWBaTb WAen C MNO3ULUUN  HOBU3HBI,
OPUIMHAIBHOCTW, NPaKTUYECKON 3HAUNMMOCTMU;

OCYLLECTB/ATL MO3UTMBHOE CTpaTernyeckoe rMoOBeAEeHNE B  Pas/INYHbIX
CUTYyaLmsaX, NPOSABNATL TBOPYECTBO U BOOOPaXKeHNe, ObiTb MHULNATUBHbIM.

PerynatnBHble YHUBepPCa/IbHble yYebHble eCTBUA
CamoopraHusayua:

CaMOCTOATE/IbHO OCYLLECTB/IATb MO3HaBaTe/IbHYH [eATe/NIbHOCTb B 06/1aCTH
(OM3MKN U  acTPOHOMUW, BbIABNATL NPO6JEMbl, CTaBUTb W (POPMY/SIMPOBATb
COOCTBEHHbIE 3aauu;

CaMOCTOATE/IbHO COCTaB/ATL MM/1aH PeLlleHNs PacYéTHbIX U KaYeCTBEHHbIX
3aflay, NnaH BbINOJIHEHUA MPAKTUYECKOW paboTbl C YH4ETOM MMEIOLLMXCA PeCYpCOB,
COBCTBEHHbIX BO3MOXXHOCTEN 1 NPesnoyTeHNA;

[laBaTb OLeHKY HOBbIM CUTYaLUAaM;

pacLUMpsATb paMK1 y4ebHOro npegmMeTa Ha OCHOBE INYHBIX MPeanoYTEHUN;

[lenatb 0CO3HaHHbIA BbIGOP, aprymMeHTMpoBaTb ero, 6paTb Ha cebs
OTBETCTBEHHOCTb 3a peLUeHue;

OLEeHMBATb MPUOBPETEHHbIN OMbIT;

crnoco6cTBoBaTb (POPMUPOBAHMIO 1 MPOSABMEHUIO 3pyauUMn B 061acTu
(131K, NOCTOAHHO NOBbILLIATL CBOM 06pa30oBaTe/ibHbIN 1 Ky/NbTYPHbIA YPOBEHD.

CaMOKOHTPO/1b, 3MOUMOHA/IbHbIA UHTENNEKT:

[laBaTb OLEHKY HOBbIM CUTyauusiM, BHOCUTb KOPPEKTMBbI B [eATe/IbHOCTb,
OLEeHMBaTb COOTBETCTBME Pe3y/NbTaToB LEeNam;

BNafeTb  HaBblkaMW  MO3HABaTE/lbHOM  pediieKCMM  KaK  OCO3HaHUSA
CoBepLUaeMbIX [eACTBUA U  MbICINTE/IbHbIX MNPOLECCOB, WX pPe3y/bTaToB W
OCHOBaHWi;

MCNOoMb30BaTh MPUEMbBI pediiIeKCUN 4719 OLEHKU CUTyauuu, Bblibopa BEPHOTO
peLueHus;



YMETb OLEHMBaTb PUCKA U CBOEBPEMEHHO TMPUHMMATb PeLleHus Mo uX
CHWKEHWIO;

NPUHMMATL MOTMBbI W apryMeHTbl APYrux Mpu aHanmse pesynbTaToB
NeATENbHOCTN;

npuHUMaTh cebs, NOHMMasa CBOM HeJOCTaTKU U AOCTOMHCTBA,;

NPUHUMATb MOTMBbI U apryMeHTbl [ApYyrMx npuv aHanmse pesy/bTaToB
[eATENbHOCTN;

npu3HaBaTb CBOE MpaBO ¥ MPaBO APYrMX Ha OLUMOKM.

B npougecce AOCTMXKEHUSI IMYHOCTHbIX pPe3y/ibTaTOB OCBOEHWUSI NPOrpaMmbl Mo
(uU3nKe [NS YpPOBHA  cpefHero obuwiero o6pasoBaHuA Yy  obydaroumxcs
COBEpPLUEHCTBYETCS 3MOLMOHasbHbIN NHTENEKT, npeanonararLLmia
CcthOPMMNPOBAHHOCTb:

CaMOCO3HaHWS1, BKNKOYAIOLLLEro Crnoco6HOCTb NOHMMATbL CBOE 3MOLIMOHa/IbHOE
COCTOSIHME, BUOETb HarpaBneHUs pa3BUTUS COOCTBEHHOW 3MOLMOHa/IbHOW cepsl,
ObITb YBEPEHHbLIM B Cebe;

CaMOpPErynMpoBaHns, BK/HOYAKOLLEr0 CaMOKOHTPO/b, YMEHWEe MNpPUHMMATb
OTBETCTBEHHOCTb 3a CBOE [OBeAeHMEe, CMOCOOHOCTL  afanTupoBaTbCA K
3MOLMOHa/IbHBIM U3MEHEHUSAM W NPOSABASATb MMOKOCTb, ObiTb OTKPbITLIM HOBOMY;

BHYTPEHHEN MOTUBALMW, BK/KOYAKOLWEN CTPEMNEHNE K AOCTMIXKEHUIO LEnn 1
ycnexy, OnTUMU3M, WHULMATMBHOCTb, YMEHME [eNCTBOBaTb WUCXOAS U3 CBOMX
BO3MOXKHOCTEMN;

aMnaTun, BKAKOYaKOLWER CNOCO6HOCTb NMOHMMAaTb 3MOLMOHANIbHOE COCTOSHME
APYTMX, Y4MTbiBaTb €ro npu OCYLUECTB/EHUN OOLLEHUs, CMNOCOOHOCTb K
COUYBCTBUIO U COMEPEXXMNBAHUIO;

couMasbHbIX HaBbIKOB, BK/IKOUAOLLMX CMOCOOGHOCTL BbICTPanMBaTb OTHOLLEHWSA
C ApYyruMun NKOAbMKU, 3a60TUTLCS, NPOSBNSATL UHTEPEC W pa3pellaTb KOHMINKTbI.

MPEAMETHbIE PE3YJIbTATDI

K KoHUy 06y4yeHnsa B 10 Knacce npegMeTHble pe3ysibTaTbl HA 6a30BOM YPOBHE
[LO/DKHbI OTpaXKaTb CHOPMUPOBAHHOCTL Y 00YYaOLLMXCA YMEHWIA:

AEMOHCTPUpOBaTb Ha MpUMepax Posb U MeCTo (JM3MKU B (POPMUPOBaAHUU
COBPEMEHHOM Hay4HON KapTWUHblI MWpa, B Pa3BUTUM COBPEMEHHON TEXHUKU U
TEXHO/IOMMI, B NPAKTUYECKOWN AeATENbHOCTU NOAEN;

YUMTbIBaTb PaHUUbl MNPUMEHEHUS U3YYEHHbIX (U3NYECKMX  MOAENEN:
MaTepuanibHaa To4uKa, MHepuuanbHas cucTema oTcuéta, abCo/MOTHO TBEPAOE Teso,
naeasibHbIA ras, MoAeNn CTPOEHUS Ta3oB, XXUAKOCTEN U TBEPABIX Tes, TOYEUHbIN
ANEKTPUYECKUIA 3apag, Mpu peLleHnn (PU3NYecKnX 3agau;

pacno3HaBaTb (puandeckme aBneHUs (Mpouecchbl) N O6BACHATbL MX Ha OCHOBE
3aKOHOB MeXaHVKW, MOJSIEKYNAPHO-KMHETUYECKON TEOpUN CTPOEHUS BeLLecTBa U



3NEeKTPOAVNHAMUKN: PaBHOMEPHOE 11 PaBHOYCKOPEHHOE MPSAMOSIMHENHOE ABVXKEHNE,
cBOOGOAHOE MafeHue Ten, ABMXEHME MO OKPY>XKHOCTU, WMHEpUUSsi, B3aMMOAENCTBUE
Ten, angdysns, 6POYHOBCKOE ABVXXEHME, CTPOEHWUE >XUAKOCTEN U TBEPAbIX Ten,
N3MeHeHMe OObEMa Ten Mpu HarpeBaHUU (OXNXKAEHWW), TEMJIOBOE paBHOBECUE,
ncnapeHne, KOHAeHcauusi, NnaBfeHUe, KpuUcTanmsauus, KurneHue, BAaXKHOCTb
BO3[yXxa, MOBbllLUeHMe [aBfeHnUs rasa Mpu ero HarpeBaHUM B 3aKPbITOM COCY[E,
CBSI3b MeX[y MnapamMeTpamMu COCTOSHUS rasa B M30MNpoueccax, 3nekTpusauuns Tern,
B3aMMOeNCcTBUE 3apsaos;

OMnucbIBaTb MeXaHMYeCcKoe ABMKEHME, WUCMOMb3ys (PU3NYECKMEe BeUYUHBI:
KoopAuHaTta, MyTb, MNEpPeMELLLEHME, CKOPOCTb, YCKOPEHWe, Macca Tena, Cuna,
UMMYNbC Tena, KMHEeTUYecKas 3Heprusi, noTteHuMasibHas 3Heprus, MexaHnyeckas
paboTa, MexaHW4yecKass MOLLUHOCTb; MNpyM ONUCaHWM MNpPaBUNbHO TPaKTOBaTb
(OM3MYECKNIA CMbICAT MUCMNOJMb3YEMbIX BEIMYUH, WX O6O03HAYeHUs U eaMHWULbI,
HaxoauTb (hOPMY/ibl, CBA3bIBalOLME AaHHYIO (PU3NYECKYHD BEINYMHY C APYTUMMU
BEIMUYMHAMMU;

ONUCbIBaTb W3y4YeHHble TEnjoBble CBOWCTBA TeN W TEN/oBble SBEHUS,
ncnonb3ys (Pu3MYecKne BeNWMUUHLL [AaBfieHWe rasa, Temneparypa, CpeaHss
KMHEeTUYeCKas 3Heprmua XaoTU4YeCKOro ABWXKEHWS MOMEKY/, CpefgHeKBagpaTuyHas
CKOPOCTb MOJIeKY/, KO/MYECTBO TeMOoTbl, BHYTPEHHSAA 3Heprus, pabota rasa,
KO3(h(PULMEHT MONE3HOro AeWCTBUS TEennoBOro AsBuraTens; npu  OnNucaHum
NnpaBWIbHO TPakKTOBaTb (PM3NYECKUIA CMbIC/T  WUCMONb3YEMbIX BE/IMYMH, WX
0003HaYeHUs U  eAUHULbI, HaxoAuTb (OPMY/bl, CBS3bIBAOLLUNE AAHHYHO
(OU3NYECKYO BENIMUUHY C APYTMMWU BENNYUNHAM;

ONUCbIBaTb M3YYEHHbIE 3/IEKTPUYECKME CBONCTBA BELLECTBA U 3/1EKTPUYECKME
ABneHna (Mpouecchl), UCNOMb3ya (PU3NYECKMEe BeNNYMHBIL: 3NEKTPUYECKNA 3apsf,
3NEeKTPUYEeCKoe MnoJse, HanpsHKEHHOCTb MO/, NOTeHUMasn, pasHOCTb MOTEeHLMaoB.;
npyM onucaHUM nNpPaBU/IbHO TpPaKTOBaTb (U3NYECKUIA CMbICAT  MCMOJb3YEMbIX
BE/IMYNH, MX 0003HaYeHUA U eAMHULbI; YKasblBaTb (DOPMY/ibl, CBA3bIBaOLLNE
[laHHYIO (PU3NYECKYHO BEIMYUNHY C APYTMMU BENNYMHAMNU;

aHanM3npoBaTb (YU3NYECKME MPOLECCHI U ABMEHUA, UCMONb3ysa (n3nyecKkume
3aKOHbl U MPUHLUKUNBLI: 3aKOH BCeMUPHOro taroteHus, |, Il n 11l 3akoHbl HbIOTOHa,
3aKOH COXpPaHEHUSI MEeXaHWYECKOW 3HEepruu, 3akoH COXpaHeHUs UMMYbCa,
NPUHUMN CYNeprno3vuumm Ccua, MNPUHUUIN paBHOMPaBMA WHepUUabHbIX CUCTEM
OTCYETa, MOJIEKYNSAPHO-KNHETUYECKYHO TEOpUI0 CTPOEHUsI BeLLeCcTBa, rasoBble
3aKOHbI, CBSI3b CPpeAHEN KMHETUYECKOW 3HEPruM TENI0BOr0 ABVDKEHUS MOMEKY/ C
abCo/IOTHON TemnepaTypoii, MNepBbli 3aKOH TEPMOAMHAMUKN, 3aKOH COXPaHeHUs
3NEKTPMUYECKOro 3apsifa, 3akoH KynoHa, npu 3TOM pas3/iMyatb C/IOBECHYHO
(DOPMY/NINPOBKY 3aKOHa, ero MaTemMaTM4eCcKoe BblpaXXeHune W ycnoBus (rpaHuubl,
061acTn) NPUMEHNMOCTMU;



00BACHATb OCHOBHbIE NMPUHLMNbI AEACTBUA MaLlLMH, NPUOOPOB U TEXHUYECKNX
YCTPOWNCTB; pasnnyatb YCNoBUS MX 6e30MacHOro MCnosib30BaHUs B MOBCEAHEBHOM
YKU3HMU;

BbINO/HATL 9KCMEPMMEHTbl MO0 WCCNeAOBaHUIO (U3NYECKUX SABMEHUIA 1
MPOLIECCOB C WCMO/Mb30BaHMEM MPSIMbIX W KOCBEHHbIX W3MEPEHW, MpU 3TOM
opmynuposaTb Npobremy/3agady v runoTesy y4ebHOro akcrnepmmMeHTa, cobupatb
YCTaHOBKY U3 MpeaoXXeHHOoro o6opyaoBaHus, NPOBOANTL ONbIT U hOPMYINPOBaTh
BbIBOAPbI;

OCYLLIeCTBNIATb MPsSIMble Y KOCBEHHbIE N3MEPEHNS (PU3NYECKUX BEIUUNH, MPU
3TOM BbIOMPaTb OMNTUMAa/IbHbIA CNOCO6 M3MEPEHUS U WUCMOMNb30BaTb W3BECTHbIE
MeTOAbl OLLEeHKM MOrpeLutHOCTEN U3MEepPEHWI;

nccnegoBatb  3aBUCMMOCTU  MeXAY — (OM3UMYECKUMU  BEIMYMHaAMKU €
MCNOJ/Ib30BaHNEM MPAMbIX W3MEPEHWU, Mpu 3TOM KOHCTPYMpOBaTb YCTaHOBKY,
(hMKcmpoBaTb pe3ysnbTaTbl NOYYEHHOW 3aBUCUMOCTU (DM3MYECKUX BEIMYMH B BUAE
Tabnuy, 1 rpadMKoB., Aenatb BbIBOAbI MO pe3ynbTatam UCC/ef0BaHuS;

cobniogaTb npasuna 6e3onacHoOro Tpyda npy NPOBEAEHUM WCCNeAOoBaHUA B
pamkax Y4yebHOro 3KCrnepumeHTa, Y4eOHO-MCCneaoBaTeslbCkOM W MPOEKTHOW
[eATeNlbHOCTN C MCMNOMNb30BaHNEM W3MEPUTE/IbHBLIX YCTPOMCTB W NabopaTOPHOro
060pya0BaHuS;

pellatb pacuyéTHble 3agaynm C SBHO 3a4aHHOM (PU3NYECKOW MOAENbIO,
NCNob3ysa (N3NYecKme 3aKOHbl U NPUHLUNLI, HA OCHOBE aHa/In3a YC/I0BMA 3aaun
BblOMpPaTb (PU3NYECKYHD MOAENb, BblAeNnATb (JM3MYECKME BEMUYMHBLI U (hOPMYIbl,
HeobOXoAnMble AN e€ pelleHUs, NPOBOAUTL pacyéTbl M OLEHMBATb pPeaslbHOCTb
NOJTYYEeHHOr O 3Ha4YeHUs1 (PU3NYECKON BETNUNHDI;

pellaTb KavyeCTBEHHbIE 334a4yun: BbICTpaMBaTb SIOTMYECKN HEMNPOTMBOPEUMBYIO
LIleNnoYKy paccy>XAeHU C OMOpPON Ha W3YUeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
hU3nNYecKne sIBNeHUS;

MCMONb30BaTb MpY PeLLeHNN YyHebHbIX 334a4 COBPEMEHHbIE MH(POPMaLNOHHbIE
TEXHONIOTMN ANA MOWUCKAa, CTPYKTYPUPOBaHMUA, MHTepnpeTaumm u npencrtaB/ieHUs
yyebHOM © Hay4dHO-NONyNsipHOM uWHGOpMaUMK, MONYYEHHON W3  Pa3NYHbIX
MCTOYHNKOB, KPUTUYECKN aHaIN3MPOoBaTh MoslyvYaemyro MHDoOpMaLnio;

NPUBOANTL MPUMeEPbI BKNaAa POCCUIMCKMX N 3apyBeXXHbIX YUYEHbIX-(M3NKOB B
pasBUTNE HayKW, OOBSICHEHNE MPOLECCOB OKPYXKAtOLLLEro Mm1pa, B pasBuTNe TEXHUKN
N TEXHOMOTNIA;

NCMOoNb30BaTb TEOPEeTUYECKNE 3HAHUS NO (hM3NKe B MOBCEAHEBHOM XXU3HW AN
obecneyeHns 6Ge3onacHOCTM nNpu obpalleHUn ¢ npubopamMn U TEXHUYECKUMMU
YCTPOICTBaMUN, ANS1 COXPaHEHUs 3[40POBbA U COGNHOAEHUS HOPM 3KOMOrMYECKOro
NoBeAeHUS B OKPYXKatoLLei cpefe;



pabotatb B rpynne C BbIMOMHEHVWEM Pa3/INYHbIX COUMANIbHBLIX POJIEN,
nnaHUpoBaTb PaboTy rpynnbl, pauvoHasIbHO pacnpefendatb 0683aHHOCTU ¢
NNaHNUpoBaTb AEeATEeNIbHOCTb B HeCTaHAApPTHbIX CUTyauusix, afjeKBaTHO OLEeHMBaTb
BK/1ag, KaXXAoro 13 y4aCTHMKOB rpynrbl B peLleHne paccmaTpuBaemMon npobnems.

K KoHUY 06y4yeHus B 11 Knacce npegMeTHble pe3y/ibTaTbl Ha 6a30BOM YPOBHE
[IO/MKHbI OTPaXXaTb CDOPMUPOBAHHOCTL Y 00YYatOLLMXCA YMEHWIA:

AEMOHCTPMPOBATb Ha MNpuMepax Pofb U MECTO (PM3MKU B (POPMMPOBAHUM
COBPEMEHHOW Hay4HOW KapTWHbI MUpa, B Pa3BUTUN COBPEMEHHOW TEXHUKU W
TEXHONOTMA, B MPaKTUYECKOW AeATENbHOCTU NHOAEN, LeNOCTHOCTb WM eAUHCTBO
(hM31YECKON KapTUHbI MUPA;

YUnTbIBaTb TPaHULbl MPUMEHEHMSA  U3YYeHHbIX (M3NYECKUX  MOAENeN:
TOYEYHbIA 3NEKTPUYECKNIA 3apsif, NTyY CBeTa, TOYeUYHbI UCTOYHMK CBeTa, SAepHas
MoJeNlb aTOMa, HYK/IOHHas Mofeflb aTOMHOro sigpa npu pelueHnn (u3ndeckmnx
3afau;

pacrno3HaBaTb m3nyeckme ABneHUs (Mpouecchbl)  06BACHATbL MX HAa OCHOBE
3aKOHOB 3/1EKTPOAMHAMUKM I KBAHTOBOW (DU3NKM: 3/1EKTPUYECKas MPOBOANMOCTD,
TennoBoe, CBETOBOE, XMMWUYECKOe, MarHUTHOe AEeNCTBMA TOKa, B3aMMOLENCTBME
MarHuTOB, 3MEKTPOMAarHUTHas WHAYKUMS, [EeACTBME MarHUTHOro Mons  Ha
MPOBOAHUK C TOKOM W [ABWXYLUMIACA 3apsf, 3MNeKTPOMarHWTHble KonebaHusi u
BOJIHbI, NPSIMO/IMHENHOE pacnpoCcTpaHeHWe CcBeTa, OTPaKeHWe, MpenomseHue,
NHTepdepeHUNs, Andpakums U1 nonspusaumst CcBeTa, [AUCMNepCcUst  CBETa,
hoToaNeKTprnUecKNin apdheKT (hoTO3dEKT), CBETOBOE [aBneHne, BOSHUKHOBEHNE
/IMHeNYyaToro cnekrpa artomMa BOAOPOfa, €CTeCTBEHHas W MCKYCCTBEHHas

PaanO0aKTUBHOCTD;
onncbiBatb MN3YYEHHbIE CBOWCTBA BeLleCcTBa (SI'IEKTpI/I‘-IeCKI/Ie, MarHUTHbIE,
onTn4yeckue, ANIEKTPUNYECKYHO npoBOANMOCTb PasnnYyHbIX cpe,u,) n

3NEKTPOMarHUTHble ABNeHUs (Mpouecchl), WUCMOMb3ys (U3MUYECKNE BeTNYMUHBI:
ANEKTPUYECKUIA 3apsf, CuMa TOKa, 3/1EKTPUUECKOE HarmpsiKeHWe, 3/1eKTPUYecKoe
COMNPOTMB/EHNE, Pa3HOCTb MOTEHLWANOB, 3MEKTPOABMXKYLLAsS cuna, paboTa ToKa,
WHAYKUMSE MarHWTHOro nons, cuna Awmnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKW, 3HEPrusi 3MeKTPMYECKOro M MarHUTHOrO Monei, nepuog M 4acTtoTa
KoneGaHuii B KonebaTeNbHOM KOHType, 3apsiq M cuna ToKa B Mpouecce
FapMOHUYECKMX  3MEKTPOMAarHUTHbIX — Kone6aHuii, (DOKYCHOe paccTosiHME U
ONTUYecKass Ccuna NMH3bl, NpPY OMMUCAHMM MNPaBU/ILHO TPAKTOBaTb (U3NYECKUIA
CMbIC/T WUCMONb3YeMbIX BEMMUMH, WX O0O03HAYeHUS U eAMHULbI, YKa3blBaTb
(hopMyibl, CBA3bIBAIOLLME AAHHYHO (IU3NYECKYIO BENMUMHY C APYTMMU BENMYMHAMM;

OMMCbIBATb W3YyUYeHHblE KBAHTOBble SIBMIEHUS 11 MPOLIECCHI, WCMOMb3ys
(hM3MYecKne BENMUMHbBI: CKOPOCTb 3/1EKTPOMArHUTHbLIX BOJMH, [/IMHA BOMHbI W
yacToTa CBeTa, 3HEPrns n UMNysbC OTOHA, NepuoA nonypacnaga, SHeprus CBA3u



aTOMHbIX afdep, MpyY OMUCaHWXM MPaBWUIbHO TPAKTOBaTb (U3NYECKUA CMBbICH
NCMNOMb3YEMbIX BeIMYMH, WX 0603HaYeHUs U eAVHWUbI, YKa3biBaTb (QOpPMY/ibl,
CBA3bIBAKOLLME [JaHHYK (DU3MYECKYH BeUYMHY C  APYrUMU  BeIMYMHaMW,
BbIUYMC/IATL 3HAYEHME (PU3NYECKOW BETNUNHBI;

aHa/IM3npoBaThb (PU3MYECKMe MPOLLECChl U ABMEHWUS, UCMOMb3ys (U3NYECKUe
3aKOHbl 1 MPUHLMMBIL: 3aKOH OMa, 3aKOHbl MOCMefoBaTe/IbHOro U napasinesisHoro
COeIMHEHNA MPOBOAHUKOB, 3aKOH J[koyns-JleHua, 3akKoH 31eKTpPOMarHUTHOWN
NHOYKUMW, 3aKOH NPAMOSIMHEMHOrO pPacnpoCTPaHEHUs CBETA, 3aKOHbl OTPaXKEHWS
CBETa, 3aKOHbl MpPE/IOM/IEHNS CBETa, ypaBHeHMe JMHLWITENHA Ans (hoToadhdeKTa,
3aKOH COXpaHEHUS 3HEepPruu, 3aKOH COXPaHeHWs UMMNY/bCa, 3aKOH COXpaHeHus
3NEKTPUYECKOro 3apafa, 3aKOH COXpaHeHWs MacCcoBOro 4ucna, noctynatbl bopa,
3aKOH pafMOoaKTMBHOIO pacnaga, npy 3TOM pas/inyatb C/IOBECHYHO (DOPMY/IMPOBKY
3aKOHa, €ero MaTemaTUyecKoe BblpaXkeHWe W YycnoBusa (rpaHuubl, 06nactin)
NPYMEHNMOCTW;

onpefensATb HanpaBieHWe BEKTOPa MHAYKUMN MarHUTHOrO Mosns NpoBOAHMKA
C TOKOM, cuibl Amnepa 1 cunbl JlopeHua;

CTpPOUTbL U ONuUCbIBaTb WM300paXKeHWe, Cco34aBaemMoe [MJ/IOCKUM 3epKasioM,
TOHKOW JIMH30M;

BbINOJ/IHATbL  3KCMEPUMEHTbI MO0  WCCNEOBaHUIO (PU3NYECKUX SABMIEHUA 1
NMPOLECCOB C WCMNO/b30BaHMEM TMPSAMbIX U KOCBEHHbIX W3MEPEHWA: Npu 3TOM
(hopmynnpoBaTtb Npobnemy/3agady 1 runortesy ydebHOro akcrnepumMeHTa, cobmpaTtb
YCTaHOBKY M3 Npea/IoXeHHOro 060pyA0BaHus, NMPoBOAUTb OMbIT U POPMYNNPOBaTb
BbIBO/bI;

OCYLLECTBNATL MPSAMblE U KOCBEHHble U3MEPEeHUs PU3NYECKUX BENNYUH, NpU
3TOM BbIGMPaTb ONTUM&A/IbHbIA CNOCO6 M3MEPEHUS U MCMONb30BaTb W3BECTHbIE
MeTOAbl OLLEHKN MOrpPeLlHOCTEN N3MEPEHWIA;

nccnefoBaTb 3aBUCUMOCTU (PU3MYECKMX BEIMYMH C UCMO/Ib30BAHMEM MPAMbIX
N3MEPEHWNIA: MPU 3TOM KOHCTPYMpPOBaTb YCTAHOBKY, (PMKCUPOBaTb pe3y/bTaTbl
NO/TYyYEeHHON 3aBMCUMOCTU (DU3NYECKMX BENNUMH B BuAe Tabnuy u rpadmkos,
fenatb BbIBOAbI NO pe3ynibTaTtaM UCCef0BaHNs;

cobnogate npasuna 6esonacHOro Tpyaa npu npoBeAeHUN UCCNefoBaHWin B
pamkax Y4ebHOro 3KCMepuMeHTa, Y4ebHO-UCCNefoBaTe/IbCKOM W MPOEKTHOWN
LEeATeNbHOCTN C WUCMONb30BaHNEM W3MepUTE/bHbIX YCTPOWCTB M /1abopaTopHOro
060pyf0BaHNS;

pewlaTb pacyéTHble 334ayn C ABHO 3afaHHON (DU3NYECKON MOJENbIo,
MCNONb3ya (PU3NYECKME 3aKOHbI U MPUHLMNMbLI, HA OCHOBE aHann3a yCnoBuUs 3afauu
BblIOMpaTh (PU3NYECKYHO MOZENb, BbIAENATL (PU3NYECKME BENUYUHBI U (hOPMYIbI,
Heob6Xo4MMble AN eé pelleHns, NPOBOAMTbL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOMYYEHHOr O 3HAYEHUsT (PU3NYECKON BENNYMHDI;



pellaTb KaueCTBEHHbIe 3a[ayu: BbICTPaMBaTb /IOFMYECKM HEMPOTUBOPEUNBYHO
LieNoYKy pacCy>XAeHUn ¢ OMOpPoil Ha W3YYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(Pn3nYecKmne ABIEHNS;

MCNOJIb30BaTh NPU PeLLEHNN YUYEOHbIX 3a4a4 COBPEMEHHbIE MH(POPMaLNOHHbIE
TEXHOMOMMN NS MOWCKA, CTPYKTYPUPOBaHUSA, WUHTepnpeTauuMm 1 npeacTaBieHns
YY4eO6HON 1 Hay4yHO-NONYNAPHOW WHMOPMaUUK, MNOMYUYEHHOW U3  Pa3NYHbIX
MCTOYHUKOB, KPUTUYECKN aHa/IM3MPOBaTh MoslyYaeMyro MH(OPMaLnIo;

0OBbACHATbL  MPUHUMMbLI  AEACTBMA  MallWH, MPUOOPOB W TEXHUYECKUX
YCTPOWCTB, pa3nnyatb YCNOBUSI MX 6e30MacHOro Mcnosib3oBaHUA B MOBCEAHEBHOM
YXU3HU;

NPUBOAMTbL NMPUMeEPbI BKNada POCCUNCKUX U 3apyBeXKHbIX YUYEHBIX-DU3MKOB B
pasBuUTME HayKW, B OOBACHEHME MPOLECCOB OKPY)KAaloLEero Mupa, B pasButue
TEXHUKM 1 TEXHOMOT WiA;

MCNO/Ib30BaTb TEOPETUYECKME 3HAHUSI NO (DM3UKE B NOBCEAHEBHOM YXU3HU ANA
obecriedyeHns 6Ge3onacHOCTM npu obpalleHun ¢ npubopamMn U TEXHUYECKMMMU
YCTPOMCTBaMU, O/ COXPaHEHUSA 3[40PO0BbA U COBGMNHOAEHUS HOPM 3KOOMMYEecKoro
NoBefEeHNS B OKPY>KatoLLei cpeje;

paboTaTb B Trpynne C BbINO/JIHEHVWEM Pa3/IMYHbLIX COLMaIbHBLIX PONen,
nnaHMpoBaTb pPaboTy rpynmnbl, pauvoHa/lbHO pacnpeaensTb 0653aHHOCTM U
NJaHNPOBaTb AesATe/IbHOCTb B HECTaHAAPTHbLIX CUTyauuaX, afeKBaTHO OLeHMBaTb
BK/a[, KaXX4O0ro 13 y4acTHUKOB rpynnbl B PeLLeHre paccMaTprBaemMoil Npo6sieMbl.



