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MNOACHUTEJBHASA 3AIINCKA

MporpamMmma Mo (u3nKe 6a30BOr0 YPOBHSA Ha YPOBHe CpeaHero o6Luero
06pa3oBaHNs pa3paboTaHa Ha OCHOBE MOMOXEHWI U TpeboBaHWUI K pesy/bTaTam
OCBOEHWA OCHOBHOW 06pa3oBaTe/lbHON Mporpammsbl, npeacTaBfieHHbIX B PrOC
COO, a Takke C y4yeToM (pefepasibHOM paboyeit Mporpammbl BOCMAUTAHUSA W
KOHLeNuMu npenojasaHns yyebHoro npegmetra «dusmka» B 06pazoBaTe/bHbIX
opraHusauuax Poccuiickoit depnepaunn, peasin3yroLLmMX OCHOBHbl€E
06pa3oBare/ibHble MPOrpammbl.

CopepxaHve nporpammbl MO (OM3MKE HanpaefeHO Ha (hopMupoBaHue
eCTECTBEHHO-Hay4YHOW KapTuHbl Mupa obydvarowmxcsd 10-11 KniaccoB npw
06yyeHUn nx Qusnke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AEATE/IbHOCTHOIO
nogxopa. lMNMporpamma no (usnke cooTeBeTCcTBYeT TpeboBaHusM PIrOC COO K
MNaHUPYEMbIM JIMYHOCTHLIM, MPEAMETHBIM U MeTanpeaMeTHbIM  pe3y/ibTaTam
06yYeHMs, a TakkKe Yy4uTbIBAET HEeOOXOAMMOCTb peanm3auny MeXnpeamMeTHbIX
CBsi3e (PU3NKM C eCTeCTBEHHO-HAy4YHbIMU Y4YeOHbIMW npeameTaMu. B Held
OrMpefenstoTCs OCHOBHbIE LM U3yYeHUs (PU3NKN Ha YPOBHE CpedHEero o6Liero
06pa3oBaHus, NnaHUpyemMble pe3y/nbTaTbl OCBOEHUS Kypca (DU3UKKN: NIMYHOCTHBbIE,
mMeTanpeaMeTHble, NpeAMeTHble (Ha 6a30BOM YPOBHE).

Mporpamma no n3nKe BKIOYAET:

NnaHupyemMble pe3y/bTaTbl OCBOEHUS Kypca (PU3NKM Ha 6a30BOM YPOBHE, B TOM
yumcne npeameTHbIe pe3ynbTaTbl N0 rogam 00yyeHus;
CoAepXKaHue yyebHoro npegmeta «dusnka» No rogam 06yyeHus.

®du3mka Kak Hayka O Hambonee 06LIMX 3aKOHaX MpUPoAbl, BbICTynas B
KayecTBe y4eOHOro npeimMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BKIaf, B CUCTEMY
3HaHWUn 06 OKpyXKatoLLleM Mupe. LLIKOMbHBIA Kype (OU3NKN — CUCTEMOOOPA3YHOLLNIA
[/19 eCTeCTBEHHO-HaY4YHbIX YUYeOHbIX MPeAMEeTOB, MOCKO/IbKY (PU3NYECKME 3aKOHbI
neXxxaT B OCHOBE MPOLECCOB W SIBMEHMIA, U3y4YaeMbIX XUMUER, 6Guonoruen,
(m3nyeckoin reorpaduen M acTpoHOMMenl. Kcnonb3oBaHMe U aKTUBHOE
NpUMeHeHNe  (DU3NYECKUX  3HAHWA  OnpefensieT  xapaktep W pasBuTUe
pasHo06pasHbIX TEXHONOTUIA B Chepe 3HEPreTUKK, TPaHCNOPTa, OCBOEHNS KOCMOCA,
MOSTlyYeHUs] HOBbIX MaTepuasioB C 3aflaHHbIMW CBOWCTBaMM W ApYrux. M3yyeHue
(M3MKN BHOCUT OCHOBHOM BKfag B (hOPMMPOBaHME €CTeCTBEHHO-HAY4YHOM
KapTUHbI MUpa 00y4YaroWwmnxcs, B POPMMUPOBaHME YMEHUI NMPUMEHATb HayYHbII
MeTO/ NO3HaHMS NPW BbIMOTHEHUM UMW YYeOHbIX UCCe0BaHNIA.

B ocHoBy Kypca (M3MKM [nsa YPOBHA CpefHero o6Liero o6pasoBaHMA
MOMIOXEH pPAL WAEW, KOTOpble MOXHO pacCMaTpvBaTb KakK MPUHLMMbI ero
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUN C HeW KypC ABMAETCSA JIOTMYECKU
3aBEPLUEHHBLIM, OH COAEPXUT MaTepuan U3 BCEX Pa3fenioB PU3NKK, BKIHOYAET Kak
BOMPOCbI KacCUYeCKOW, TakK U COBPEMEHHOW (DU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Hei matepuan Kypca (QU3NKK
00beAVHEH BOKPYr (U3MYecKUx Teopuil. Begylwmm B Kypce sBfseTCA
(hopmunpoBaHMe NpPeacTaBneHNA 0 CTPYKTYPHbIX YPOBHAX MaTepuu, BELLECTBE U
rnone.

Hoes eymanumapuzayuu. E€ peannzaums npeanonaraeT UCMob30BaHUe
ryMaHWTapHOro noTeHumMana (YU3nM4eckor HayKu, OCMbIC/IEHME CBS3U Pa3BUTUS
M3nkn Cc pasBuTMemM 00OLWLECTBA, a TakKkKe C  MUPOBO33PEHYECKMMMU,
HPaBCTBEHHbIMU U 3KOMOrMYECKUMI NPoG1emMamMu.

Hoess npuxnaonou  nanpasnrennocmu. Kypc  (U3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKMM KPYroM TEXHWUYECKMX UM TEXHONOMMYECKUX MPUIOXKEHWIA
M3yYEHHbIX TEOPWI1 1 3aKOHOB.

Hoess okonoeusayuu pean3yetcs MOCPEACTBOM BBEAEHUS 3/1EMEHTOB
CoAepXXaHus, MNOCBALWEHHBbIX 3KOMIOrMYEeCKMM  Mpo6/sieMaM  COBPEMEHHOCTMH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKM W TEXHONIOTUIA, a TakKXe 06CYXAeHWA
Npo6sem paunoHaIbHOro NPYPOAONO/ML30BAHNSA MU 3KOOTMYECKO 6e30MacHOCTU.

CTepXXHeBbIMU 3/1IeEMEHTaMN Kypca (JM3MKM Ha YPOBHE CpefHero o6Lero
06paszoBaHNa ABNAOTCA (PU3NYeckue Teopumn (hopmmpoBaHue NPeACcTaBNeHUA O
CTPYKTYpe NOCTPOEHUSA (IM3MYECKOI TeopuK, ponn yHAaMeHTasIbHbIX 3aKOHOB U
MPUHUMNOB B  COBPEMEHHbIX MPEACTaB/IEHUAX O  MPUpoAe,  rpaHuMuax
MPUMEHNUMOCTN TEOPWUWA, A1 ONUCaHUA EeCTECTBEHHO-HAYUHbIX SABMIEHUA U
MpoLieccos).

CunCTeMHO-[esATeNbHOCTHbIN NMOAX04 B Kypce (MUKW peannsyeTcs npexne
BCEro 3a CYeT opraHu3aumm 3KCNepuMeHTa/IbHON AeATeNbHOCT 00y4vatoLMXCs.
[na 6a30BOro YypoBHA Kypca (M3MKM — 3TO WCMO/Ib30BAHUE CUCTEMbI
(PpPOHTaNIbHLIX  KPATKOBPEMEHHBIX 3KCMEPUMEHTOB W /labopaTopHbIX paborT,
KOTOpble B MporpaMme no (uanke 06beAMHEHbI B OOLMIA CMIUCOK YHEHNYECKNX
NpakTUYeckmx paboT. BblgeneHve B yKa3zaHHOM MepeyHe n1abopaTopHbIX paborT,
MPOBOAMMbBIX AN  KOHTPONS W OUEHKM, OCYLECTBMISETCA Yy4aCTHMKaMU
obpa3oBaTe/lbHOrO MnpoLecca WCXoAs W3 OCOOEHHOCTEM MMaHMPOBaHUS U
OCHalleHns KabuHeTa (m3nku. T[lpu 3Tom obecreynBaeTcsa  OB/afeHUe
06yyvaloLLMMNCS YMEHUAMU MNPOBOANTL KOCBEHHbIE W3MEPEHMs, WCCNeaoBaHus
3aBMCMMOCTEN  (PU3NYECKMX BEIMYMH W MOCTAHOBKY OMbITOB MO MNPOBEPKe
MpeLnoXeHHbIX rMnoTes.

BonbLLOe BHUMaHWe YAeNseTCca pPeLleHno pacyeTHbIX Y Ka4eCTBEHHbIX 3a4au.
[Mpn 3TOM 4NA pacYETHbIX 334ay NPUOPUTETOM ABMIAKOTCA 334a4M C ABHO 3aaHHON
(m3nueckon Mofesblo, NO3BONANOWME MPUMEHATb U3YYeHHble 3aKOHbl W



3aKOHOMEPHOCTW KaK M3 OAHOro pasfena Kypca, TaKk U WUHTErpvpys 3HaHus w13
pasHbIX pas3genos. [ KaueCTBEHHbIX 3a4a4 NPMOPUTETOM ABMSKOTCA 3aJaHus Ha
0ObACHEHME NPOTeKaHUA (U3NYECKMUX SBMNEHWUA U MPOLLECCOB B OKPYXKatoLLein
XWN3HKN, Tpebytolime BblGopa (MU3NYECKON MOAENN AN CUTyauumn MpakTUKO-
OPWEHTMPOBAHHOIO XapakTepa.

B cootBeTctBUM ¢ TpeboBaHusmMm DIrOC COO K MaTtepumasibHO-
TEXHUYECKOMY obecrneyeHNo Yy4yebHOro npouecca 6a30BblA YPOBEHb Kypca
(hM3MKN Ha YpOBHE cpefHero obuero 06pasoBaHnsa LOKEH N3yYaTbCs B YC/IOBUSAX
npeamMeTHOro KabvHeta (PUM3VKM WM B YCNOBUAX WHTErpvpoBaHHOrO KabuHeTa
NpeamMeToB €CTECTBEHHO-HAy4yHOro umkna. B kabuHeTe (PU3MKM JOMKHO ObITb
HeobxoAMMoe nabopaTopHoe 060pyAOBaHUE [/ BbINOIHEHUS YKa3aHHbIX B
nporpamme mno m3nKe YH4eHNUYeCKMX npakTuyecknx paboTt u AeMOHCTpaLMOHHOe
obopyoBaHue.

[leMOHCTpauUnoHHoe 060pyaoBaHMe (OPMUPYETCA B COOTBETCTBUM C
MPUHUMNOM  MWHUMaNbHOW  [OCTaTOYHOCTM U 0bGecneymBaeT MOCTaHOBKY
MEePEeYNCNIEHHbIX B MNporpaMMe Mo (U3MKe KIKYEBbIX [AeMOHCTpauuin  ans
nccnefoBaHUA  M3yvyaeMblX  SIBMIEHWA U MPOLLECCOB,  3MMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX NPUMEHEHNIA.

JTabopatopHoe o6opynoBaHVWe [N YYEHMYECKUX MNPaKTUYECKUX paboT
(hopmupyeTcs B BUAE TemMaTMUeCKMX KOMMEKTOB M 06ecrnevnBaeTcs B pacyerte
OHOro KOMM/eKTa Ha [BYyX obydvatowmxcd. TemaTMyecKme KOMMIEKTb
nabopatopHoro o06opyaoBaHUA [OO/HKHbI ObITb MOCTPOEHblI Ha KOMMJIEKCHOM
MCNONb30BaHUM aHaNIoroBbIX M LUDPOBbLIX NPMOOPOB, a TakKe KOMMbIOTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBLIX 1a60paTOpui.

OCHOBHbIMM LeNSIMU U3ydeHUs (In3MKK B 06LLLEEM 06pa30BaHNN ABNAKOTCA:
(hopmMupoBaHMEe MHTepeca M CTPEM/IEHMSI 0OYyYalOLMXCA K Hay4YHOMY W3YYEHWIO
MPUPOALI, Pa3BUTME UX MHTENSIEKTYa/IbHbIX U TBOPYECKMUX CNOCOBHOCTEN;
pasBMTMe MNpeAcTaBNeHWn O Hay4yHOM MeToAe MO3HaHWA W (hopMUpoBaHMe
nccnefoBaTeNlbCKOro OTHOLLEHNS K OKPYXXatoLLMM SAB/IEHUSM;

(hopMMpoBaHME HAy4yHOrO0 MUPOBO33PEHUA KaK pe3ynbTarta M3y4yeHUs OCHOB
CTPOEHMS MaTepun U PyHAAMEHTa/IbHbIX 3aKOHOB (IU3UKMK;

(hopMUpOBaHME YMEHUI OOBACHATb SABMEHUS C UCMOMb30BAHWEM (DU3NYECKUX
3HaHWI N HayYHbIX [JOKa3aTe/bCTB;

(hopmMupoBaHMe MNPeACTaBieHUA O pPoAn  (U3NKKM AN PasBUTUS  APYrux
eCTECTBEHHbIX HayK, TEXHUKM N TEXHO/IOMNA.

[ocTKeHne 3TUX Lieneil 06ecneumBaeTcs pelleHeM Cnefyowmx 3aady B
npouecce U3y4eHUs Kypca (PU3NKN Ha YPOBHE CpeAHEro o6LLero 06pasoBaHus:



npuobpeTeHne CUCTEMbI 3HaHMIA 00 O0OWNMX (U3NYECKMX 3aKOHOMEPHOCTSX,
3aKOHax,  TeopusX,  BK/KOYasA  MexXaHWKY,  MOMEKYNApHYH  U3uKYy,
3NEKTPOANHAMMKY, KBAHTOBYIO (DU3NKY U 3/1EMEHTbI aCTPOPU3NKU;
(hopmMMpoBaHMe YMEHWA MPUMEHATb TEOPeTUYECKMEe 3HaHWUA A1 0ObACHEHWS
(hn3nyecknx ABMeHUA B NpUpPoLe U AN MPUHATUA MPaKTUYECKMX PELUeHWn B
MOBCeAHEBHOM XXN3HU;

OCBOEHVe CMnocob0B peLleHns pas/inyHbIX 3a4ay C ABHO 3afaHHON (h13MYeCKOoM
MOZe/blo, 3afay, NoapasyMeBatoLMX CaMOCTOATeNIbHOE CO3faHue (M3NYecKoMm
MOZenu, afekBaTHOW YCNOBUAM 3ajauu;

MOHVMMaHVe PU3NYECKNX OCHOB Y NPUHLUMNOB AeACTBUA TEXHNUYECKNX YCTPOMCTB U
TEXHO/IOMMYECKMX MPOLLECCOB, UX BIMSHUA HA OKPY>KAIOLLYHO Cpeay;

OBNafieHne  MeTofamy  CaMOCTOATENIbHOrO  MMaHWpoBaHMS U NPOBEAEHMS
(M3NYECKMX  IKCMEPUMEHTOB, aHaM3a W  WHTeprpeTaumMm  MHgopmalmu,
onpeaeneHns JOCTOBEPHOCTM NOTYHEHHOIO pe3y/bTara;

co3faHne YCMOBUA [N pasBUTUA  YMEHWUW MPOEKTHO-MCCMe[0BaTe/IbCKO,
TBOPYECKOWN [eATEeNIbHOCTH.

Ha wn3ydeHve (u3nkm (6a30Bbli YPOBEHb) Ha YPOBHE CpefHero o6Llero
obpaszoBaHua oTBoanTca 136 yacos: B 10 Knacce — 68 yacoB (2 yaca B Heflento), B
11 Knacce — 68 yacoB (2 4aca B Heento).

Mpefnaraemblit B nporpamMme Mo (Qu3nKe rMepeyeHb 1ab0PaToOpHbIX U
MpaKTUYeCKMX paboT SABMSETCA PEKOMEHAOBAHHbIM, YYUTeNb AenaeT BblOOP
npoBefeHNs NabopaTopHbIX pPaboT W OMbITOB C YYETOM WHAMBUAYaSIbHbIX
0C0BEHHOCTeN 06yYatoLLMXCS.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

du3nka — Hayka 0 npupofe. HayyHble MeToAbl MO3HaHWSA OKPY>KaroLLEero
Mupa. Pofib  3KCNepumMeHTa M Teopum B MpoLecce MO3HaHMA MpUPoOabI.
SKCMNeprMeHT B PU3MKe.

MogenupoBaHue (U3NYECKUX AB/IEHUIA U NpoLEeccoB. HayuHble rmnoTessbl.
dur3nyeckmne 3akoHbl 1 Teopun. paHNLbI MPUMEHNUMOCTM PU3NYECKMX 3aKOHOB.
IMpunHUMN COOTBETCTBUA.

Ponb U Mecto M3NKKM B (DOPMUPOBAHUN COBPEMEHHOM Hay4HON KapTUHbI
MUpa, B NPaKTUYECKON AeATENbHOCTU NHOEN.

Jlemoncmpayuu

AHanoroeble ¥ UUGPOBbIE U3MEPUTENIbHbIE MPUOOPbLI, KOMMbIOTEPHbIE
JaTUMKWN.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunuyeckoe [BmKeHne. OTHOCUTENbHOCTb MEXaHUYECKOro [BMXKEHUS.
Cuctema oTtcuyeTta. TpaekTopus.

MepemelleHne, CKOpPOCTb (CpedHssi CKOPOCTb, MIHOBEHHAs CKOPOCTb) W
YCKOPEHME MaTepuanbHOM TOUKK, UX MPOEKUUM Ha OCU CUCTEMbI KOOPAMUHAT.
Cno)keHune NepemMeLLIEHNI U CIOXXEHWE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MNPSMONMHENHOe ABMXeHMe. [ patimkm
3aBMCMMOCTM  KOOPAMHAT, CKOPOCTW, YCKOPEeHWs, NyTM U MNepeMeLLeHus
MaTepuasibHON TOUKN OT BPEMEHMN.

CB060AHOE NageHme. YCcKopeHme cBo6OAHOr0 NaieHus.

KpuBonuHeliHOe  OBMXKEHME.  [BMXKEHVWE  MaTepuasbHOM  TOYKM MO
OKPY>KHOCTK C MOCTOSIHHOM NO MOAY/H0 CKOPOCTbO. YTI0Basi CKOPOCTb, /IMHEHAS
cKopocTb. [Mepunog 1 yacToTta obpatleHus. LIeHTpocTpeMnTenbHOe YCKOPEHME.

TexHU4Yeckne YCTpOCTBA W MpPaKTUYECKoe MPUMEHEHUE: CMUAOMETP,
ABWXEHNE CHapA0B, LieMnHble 1 PEMEHHbIE Nepeaaudn.

Jlemoncmpayuu

Mogenb CUCTEMbI OTCYETA, WAMKOCTPaUUS KMHEMATUYECKUX XapaKTepuCTUK
ABVKEHNS.

MpeobpaszoBaHme ABMKEHWNIA C UCMOMb30BAHMEM MPOCTbIX MEXaHW3MOB.

MageHve Ten B BO3AYXe 1 B pa3peXXeHHOM MpoCTpaHCTBe.

HabntogeHve ABuXeHWs Tena, OPOLUEHHOro rnof Yr/ioM K TFOPU3OHTY U
rOPM30HTAsIbHO.



3mepeHne ycKopeHns cBOOOLHOMO NafeHus.

HanpasneHne CKOPOCTW NpU ABUXEHUMN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

3yyeHne HepaBHOMEPHOIO ABVMXXEHUS C LiefIbl0 ONpefenieHnss MrHOBEHHOM
CKOPOCTMU.

VccnefoBaHve COOTHOLLEHWA MeXAy MyTAMM, MPOMAEHHbIMU TeloM 3a
nocnegoBatefibHble paBHbIE TMPOMEXYTKA BpPEMEHM NpU  PaBHOYCKOPEHHOM
ABWKEHNW C HAaYalbHOM CKOPOCTLH, PaBHOM HY/O.

3ydeHne ABVKEHUS LWApUKa B BA3KOW XXMUAKOCTW.

W3yyeHune aBvXeHWs Tena, 6poLleHHOro roprusoHTasIbHO.

Tema 2. /lunamuka

MpuHUMN  OoTHOcUTenbHoCTM  Tanunes. TlepBblii  3aKOH  HblOTOHA.
VHepumanbHble CUCTEMbI OTCYETA.

Macca Tena. Cuna. MpuHUMn cynepnosvuumn cun. BTopoit 3akoH HbloToHa
ANA MaTepuasibHOM TOUKKW. TpeTuin 3aKoH HboTOHA NS MaTepraibHbIX TOYeK.

3aKOH BceMUpHOro TAroteHnsa. Cuna TaXecTn. [lepBad KOCMUYecCKas
CKOPOCTb.

Cwuna ynpyroctu. 3akoH 'yka. Bec Tena.

TpeHve. Buabl TpeHns (MOKOS, CKOMbXXEHUS, KaveHuns). Cuna TpeHus. Cyxoe
TpeHue. Cuna TPeHNUA CKOMBbXEHUA U cuUa TPeHUs NMokosA. KosppuumneHT TpeHus.
Cwnna conpoTUBIEHUS NPW ABUXKEHWUW TeNa B XXMAKOCTU UK rase.

MocTynatensHOe 1 BpaLLaTesibHoe ABWKEHWe abCoMOTHO TBEPAOrO Tena.

MOMEHT cuibl OTHOCUTENIbHO OCK BpalleHuda. [1nedyo cunbl. Ycnosusa
paBHOBECUS TBEPAOro Tena.

TexHU4Yeckne YCTPOMCTBA M MPaKTUYECKOe MNPUMEHEHME: MOALUNMHUKN,
[B/>KEHWE UCKYCCTBEHHbLIX CNYTHUKOB.

Jlemoncmpayuu

ABneHne nHepumn.

CpaBHeHMe MacC B3aMMOEeNCTBYHOLLMX Ten.

BTopoi1 3akoH HbloTOHA.

i3mepeHue cun.

CnoxeHue cun.

3aBNCMMOCTb CUJIbl YNIPYTOCTU OT AedhopMaLun.

HeBecomocTb. Bec Tena npn yCKOpeHHOM NOABLEME U MafeHnN.

CpaBHeHVe CU TPeHUA NOKOA, KaYeHUA U CKOIbXXEHUS.

Ycnosusa paBHOBeCUS TBEPLOro Tena. Buabl paBHOBeCKS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomol

3yueHune aBMKeHUSt 6pycKa No HaKMOHHOW MTOCKOCTMW.



VccnepoBaHme 3aBUCMMOCTU CUT YNPYTOCTW, BO3HUKAKOLLMX B MPYXXUHE U
pe3rHOBOM 06pasLie, OT 1X AehopMaunn.

VccnenoBaHve yCMoBWIA  paBHOBECUSi TBEPAOro Tefa, WMEKLWero ocb
BpaLLleHuA.

Tema 3. 3axonwt COXpanenus 6 mexanuke

ViMnynbC MaTepuasibHOM TOYKWM (Tena), CUCTEMbl MaTepuasibHbIX TOYEK.
Mnynec cuibl U U3MEHeHWe uMnynbca Tena. 3aKOH COXpaHeHWs MMMNYy/bCea.
PeakTMBHOE ABWKEHMeE.

PaboTa cunbl. MOLLHOCTb CU/bI.

KnHeTuueckas 3Heprusi martepuanbHOM TO4YKW. Teopema 06 W3MEHEeHUU
KWHETMNYECKON 3Heprum.

MoTeHuManbHas 3Heprus. MoTeHumanbHas 3Heprus ynpyro
AeOPMUPOBAHHOW  MPYXWHbI.  [loTeHUManbHas  sHeprust  Tena  BGAU3K
MOBEPXHOCTU 3EM/IN.

MMoTeHUMasbHble XU HenoTeHuManbHble  cunbl.  CBA3b  paboThl
HEMOTEHUMA/IbHBIX CU/T C U3MEHEHWEM MeXaHWYeCKOW 3Heprum cuctembl Terl.
3aKOH COXpaHeHUs MeXaHNUYeCKON 3HepPruu.

Ynpyrue n Heynpyrue CTo/IKHOBEHUS.

TexHN4Yeckne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHMe: BOAOMET, KOnep,
MPY>XXUHHBIA MUCTONET, ABUXKEHME PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHns nmnysbCea.

PeakTnBHOE ABUXKEHWE.

Mepexof NOTEHLMaNbHON 3HEPTNN B KUHETUYECKYHO 1 06paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3yyeHne abCoMOTHO Heynpyroro ygapa C MOMOLLbHO [ABYX OAMHAKOBbIX
HUTAHbLIX MasATHUKOB.

WccnegosaHne €BA3KM paboThbl CUMbl C M3MEHEHMEM MEXaHWUYECKON 3Heprum
Tefla Ha NPUYMepPe PacTSXKEHUSA PE3MHOBOIO XryTa.

Paznen 3. MogekyasipHast pu3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocrosbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbIe MOSIOXKEHUS MOJIEKYNAPHO-KUHETUYECKOW TEOPUU U UX OMbITHOE
obocHOBaHVe. BpoyHOBCKOe ABvbKeHWe. Oudpysna. XapakTep [ABMXKEHUSA U
B3aMMOAENCTBMA YacTul, BellecTBa. Mofenn CTPOEHUS ras3oB, >XUAKOCTEN W
TBEPAbIX TeN N 06bACHEHNE CBOMCTB BeLLECTBa Ha OCHOBE 3TUX Mogeneil. Macca u
pasmepbl Monekyn. Konmyectso BelyecTsa. [NoctosHHas Asoragpo.

TennoBoe paBHOBecue. Temnepartypa 1 ee nsmepeHue. LLikana temneparyp
Llenscus.



Mogeno unpgeanbHoro rasa. OCHOBHOe  ypaBHeHWE  MOJEKYNSApHO-
KWHETMYECKON Teopumn WnAeanbHOro rasa. ABCONIOTHas TemnepaTypa Kak mepa
CpeAHerd KWHETUYECKOW 3HEeprun TenaoBOro [ABWDKEHWA dacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanenpoHa.
3akoH [anbToHa. /3onpolecchbl B UAealbHOM rase ¢ MOCTOSAHHbIM KOMNYEeCTBOM
BewlecTBa. [pagmyeckoe npeAcTaB/ieHMe W30MPOLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHMYecKne YCTPOMCTBA W NPAKTUYECKOe MNPUMEHEHWe: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloWMe [MUCKPETHOE CTPOeHWe BeLLecTBa, oTorpagum
MOJIEKY /T OpraHNYeCKUX COeANHEHWA,

OnbITbl NO AUDMY3NKN XKMAKOCTEN 1 ra3oB.

Mogenb 6p0yHOBCKOr0O ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [0Kas3blBaroLLme CyLLleCTBOBaHMe MEXMONEKYNAPHOro
B3aMMO/ENCTBUS.

Moge b, nINICTPUPYoLLas NPMPOAY AaBNeHWs rasa Ha CTEHKM COCY/a.

OnbITbl, WTKOCTPUPYIOLLME YpaBHEHME COCTOSHUS WAea/lbHOrO  rasa,
N30MpPoLecChbl.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

OnpefeneHne maccbl BO3fyxa B K/aCCHON KOMHaTe Ha OCHOBE M3MepeHWi
06bEMa KOMHaTbI, JaBfieHns 1 TeMnepaTypbl BO3fAyXa B HEIA.

VccnenoBaHve 3aBUCUMOCTU MeXAY napamMeTpammn COCTOSHUA PaspexXxeHHOro
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmognHammnyeckas cucteMa. BHYTPeHHsAs 3aHeprus TepmMoAMHaMUYECKOiA
CUCTEMbI 1 CNOCO6bI ee n3MeHeHus. KonnyecTtso TensoTbl U paboTa. BHYTpeHHSS
3Heprns  OAHOATOMHOrO  MAeasbHOro  rasa.  Buabl  Tennonepegaudu:
Ten/IoNnpPoBOAHOCTb, KOHBEKUMSA, U3NydYeHMe. Y aeNnbHas TenI0eMKOCTb BeLLeCcTBa.
KonnyecTBo TennoTbl Npu Tennonepeaaqe.

MoHATMe 06 agmabaTHOM npouecce. [lepBblidi 3aKOH TEPMOAMHAMUKN.
[MpuMeHeHWe MepBOro 3akoHa TepMOAUHAMUKM K u3onpoueccam. [Mpaduyeckas
NHTeprpeTaums paboTbl rasa.

BTopoi1 3akoH TepMoAMHaMUKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOAE.

Tennosble  MawuHbl.  TlpUHUMNBLI  OEACTBMA  TEMNJIOBbIX  MalUWH.
MpeobpazoBaHNa 3HepPrv B TEMOBbIX MawmMHax. KoappuumueHT nonesHoro
[EeNCTBMA TensioBo MaluuHbl, LiMkn KapHo ¥ ero KosguuMeHT Mose3HOro
[e/CTBUA. DKOIOrnyeckmne NpobieMbl TEMMO3HEPTETUKMN.



TexHUYeckMe YCTPOMCTBA W NPaKTUYeCKOe MpPUMEHEeHWe: [Buratesb
BHYTPEHHEro CropaHus, 6bITOBOW XONOANIbHWUK, KOHAMLIMOHEP.

Jlemoncmpayuu

I3MeHeHVe BHYTPEHHE 3Hepruy Tena Mpu COBePLUEHWM paboTbl: BblNET
NPo6KM M3 OYTbINKM NOJ AEACTBMEM CXATOr0 BO3AyXa, HarpeBaHuwe 3adupa B
NaTyHHOWN TPy6Ke NyTem TpeHus (BUAEOAEMOHCTPaLMSA).

13meHeHMe BHYTpeHHel aHepruv (TeMnepaTypbl) Tena npu Tenaonepesaqe.

OnbIT No aAvabaTHOMY pacLUMpeHuto Bo3gyxa (OMbIT € BO3AYLUHbIM
OrFHUBOM).

Mogenu napoBou Typ6uHbI, ABUraTens BHYTPEHHEro CropaHns, PeakTUBHOIo
aBurarens.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3mepeHune yaenbHoM TenI0eMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Dazosvie nepexoonl

MapoobpasoBaHme U KoHAeHcaums. cnapeHne n KuneHne. AGCOMOTHasA U
OTHOCUTE/IbHas BNaXHOCTb BO3fyxa. HacblweHHbIA nap. YgenbHad TensioTta
napoobpasoBaHmns. 3aBUCUMOCTb TeMMepaTypbl KUMEHWS OT AaB/eHus.

Teepaoe Teno. Kpuctannmueckue n amopdHble Tena. AHU30TPONMSA CBOWCTB
KpuctannoB. XXugkue Kpuctanibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue wn
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHWe TenoBoro 6anaHca.

TexHMYecKne YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHME: TUrPoOMeTp W
MCUXPOMETP, KaIOPUMETP, TEXHOMOMMU MOyYEHN COBPEMEHHBLIX MaTepuasios, B
TOM YKC/le HAHOMAaTepPMasioB, U HAHOTEXHOIOTUN.

Jlemoncmpayuu

CBOICTBa HACbILLIEHHbIX MapoB.

KnneHune npn noHWXeHHOM [aBNeHnW.

Crocobbl M3MepeHNs BNaXKHOCTMU.

HabnofeHne HarpeBaHus 1 NiaBneHnst KPUCTaN/IMYECKOro BELLeCTBa.

[leMOHCTpaumsa KpucTansios.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

13mMepeHne 0THOCMTENBbHOM BNaXKHOCTM BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
AnekTpmzauma Ten. DNeKTpuuecKud 3apad. [lBa BuAa  3NeKTPUYECKUX
3apafoB. [pPOBOAHUKK, AU3NEKTPUKU W MNOMYNPOBOAHUKM. 3aKOH COXpaHeHWs
3NeKTPNYECKOro 3apsaa.
B3aumogeiicTeme 3apafoB. 3akoH KynoHa. ToYeyHbI 31eKTPUYECKnIA 3apsg.
AnekTpuyeckoe none. HanpsyXKEHHOCTb  3NeKTpUYeckoro nons.  MpuHUmn



Cynepnosvuum 3NeKTPUYECKUX Nonei. JIMHAM HanpsXKEHHOCTU 3MEKTPUYECKOrO
nons.

PaboTa cun 3neKTpocTaTUYeckoro nons. MoteHuman. Pa3HOCTb MNOTEHLMAMOB.
MPOBOAHWNKN N AW3ANEKTPUKM B 3/1EKTPOCTaTMYECKOM nosie. [nanekTpuyeckas
MPOHNLLAEMOCTb.

ANeKTPOEMKOCTb. KoHaeHcaTop. DNeKTPOEMKOCTb M/IOCKOI0 KOHAEHcaTopa.
SHeprus 3apsHKEHHOr0 KOHAeHcaTopa.

TexHMYecKe YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: 3/1EKTPOCKON,
3/IEKTPOMETP, 3/IeKTpOCTaTUYeCKas 3aliuTa, 3a3eM/ieHMe  3/1eKTponprbopos,
KOHAEHCcaTop, KONMPOoBasbHbIV annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOACTBO M NPUHLMN AEACTBUSA 3/1IEKTPOMETPA.

B3anmogeincTeme HasNneKTpu3oBaHHbIX Tef.

SNEKTPMYECKOe NoJe 3apsSHXKEHHBIX Te.

MPOBOAHMKM B 3/1EKTPOCTATUYECKOM NONe.

AneKTpocTaThyecKas alimTa.

[V3NeKTPUKM B 3NEKTPOCTATUUECKOM MONE.

3aBMCUMOCTb  3/1IEKTPOEMKOCTM  M/IOCKOr0  KOHAeHcaTopa OT n/olagun
MNACTUH, PACCTOAHUSA MEXAY HUMW N AN3NEKTPUYECKO MPOHULLAEMOCTW.

SHeprus 3apsHKEHHOro0 KOHAeHcaTopa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

13mMepeHmne 3NeKTPOEMKOCTU KOHAeHcaTopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

JNEKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBaHMS 3/IEKTPMUYECKOrO TOKa.
cTouHmKmM Toka. Crna Toka. MoCcTOoSAHHbIN TOK.

HanpspkeHune. 3akoH Oma anst yyacTka Lenu.

SNEeKTPMYECKOe COMNPOTMBEHME. Y[e/NbHOe COMNpPOTMB/IEHME BeLLECTBa.
MocnefoBatenibHOE, NapasniefibHoe, CMeLLaHHOe CoeiMHEHME NMPOBOLHNKOB.

PaboTa aneKkTpuyeckoro Toka. 3akoH Jpkoyna-SleHua. MOLLHOCTb
3NEKTPUYECKOr0 TOKa.

ONEeKTPOABMXYLLAS CMMa U BHYTPEHHee COMPOTMBNEHME WCTOYHMKA TOKa.
3akoH Oma AN NONHOM (3aMKHYTOW) aNneKTpryeckoi Lenun. KopoTkoe 3aMblKaHue.

JNeKTPOHHast  MPOBOAMMOCTb  TBEPAbIX  METa/ioB.  3aBUCUMOCTb
CONPOTMB/EHNS METANOB OT TemnepaTypbl. CBEPXNPOBOANMOCTb.

INEKTPNYECKMIA TOK B BaKyyme. CBOWCTBA 3/1EKTPOHHBIX MYYKOB.

MonynpoBogHukn.  COGCTBEHHast M NpUMecHasd  MPOBOAUMOCTb
nonynpoBoaHnKoB. CBoCTBa p—n-nepexoga. MonynpoBogHNKOBbIE NPMBOPLI.

JNeKTPMYECKMn  TOK B pacTBOpaxX W  pacnnaBax  3/1eKTPO/NTOB.
QNEKTPONUTUYECKas guccoumnanma. INeKTponums.



AneKTpnyeckmin TOK B rasax. CamoOCTOATENbHbIA U HECAMOCTOSTE/IbHbIN
paspaa. MonHus. Inasma.

TexHU4YeckMe YCTPOMCTBA W NPaKTUYECKOe MNPUMEHEHWE: aMmnepMeTp,
BO/IbTMETP, PeocTaT, WCTOYHUKW TOKa, 3/eKTpOHarpesaTe/ibHble npubopsl,
3/1EKTPOOCBETUTE/bHbIE NPUOOPbLI, TEPMOMETP COMPOTUBIEHNS, BAKYYMHBIA A0S,
TEePMUCTOPbI 1 (DOTOPE3NCTOPDI, NOMYNPOBOLHNKOBLIV AMOM, ra/lbBaHMKa.

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsXXeHus.

3aBNCMMOCTb COMPOTMBNEHUA UWINHAPUYECKUX MPOBOAHWKOB OT AJIMHBI,
nnowasmn rnonepeyHoro ceveHns N marepuana.

CMellaHHoe coeanHeHMe NPOBOAHMKOB.

MpsamMoe M3MepeHWe 3NeKTPOABWKYLLEA cubl. KOpoTKoe —3aMblkaHue
ra/ibBaHNYECKOro 3/1eMeHTa U OLleHKa BHYTPEHHEro CONpOTUB/IEHUS.

3aBMCMMOCTb COMPOTUB/IEHNS METa/I/IOB OT TeMMepaTypbl.

[MpoBOAMMOCTb 3/1IEKTPO/NTOB.

VickpoBoiA paspss v NpoBOAMMOCTb BO3AyXa.

O[ZHOCTOPOHHSASA NPOBOAMMOCTb AMoa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

3yyeHre CMeLLaHHOro COeIMHEHNSA Pe3NCTOPOB.

i3mepeHne aneKTPoABMXKYLLEA CUMbl UCTOYHMKA TOKA M ero BHYTPEHHEro
COMPOTUB/IEHUS.

HabntogeHve anekTponmaa.

MesxknpeaMeTHble CBI3H

N3yyeHne Kypca (m3nkn 6a30Boro ypoBHs B 10 Kiacce OCYLLECTBAETCA C
YUYETOM cofepyKaTeNbHbIX MeXMNpPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
6MoNIornn, XMMUK, recrpanumn 1 TeEXHOIOTnN.

Mesicnpeomemnoie nonsmusi, CBA3aHHbIE C U3YYEHMEM METOLOB Hay4yHOro
MO3HaHMS: SIBNEHWME, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUYMHA, 3aKOH,
Teopwus, HabNtOAEHMe, 3KCMEPUMEHT, MOAENMPOBaHNE, MOAENb, N3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JNIMHeMHAd  (PYHKUMS,
napabona, runep6ona, Ux rpanKn U CBOMCTBA, TPUrOHOMETPUYECKME (PYHKLMUN:
CWHYC, KOCUHYC, TAHT€HC, KOTaHIeHC, OCHOBHOE TPUTOHOMETPUYECKOE TOX/ECTBO,
BEKTOPbI 1 X MPOEKLMN Ha OCM KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonoeus: MmexaHM4eckoe ABVDKEHWE B XMBOW npupoge, anddysms, ocmoc,
TensI000MeH XXMBbIX OpPraHnM3MoB (BUAbl Tensonepedayn, TeNI0BOe PaBHOBECKE),
3NIeKTPUYECKME ABNEHUS B XXMBOI NpUpoae.

Xumus: QUCKPETHOE CTPOEHME BELLECTBA, CTPOEHME aTOMOB U MOJEKY/, MOJlb
BeLLleCTBa, MO/IIPHas Macca, TenioBble CBOMCTBA TBEPAbIX Tef, XXUAKOCTEN U rasos,



ANEKTPUYECKME  CBOMCTBA  METa//IOB,  3NEKTPONMUTMYECKAs — AuccoLmauus,
ra/lbBaHUKa.

Teozpagpus: BNAKHOCTb BO3yXa, BETPbI, GApOMeTp, TEPMOMETP.

Texnonozus: NPe0bpa3oBaHMe ABVMXKEHUIA C UCMONb30BAHWEM MEXaHW3MOB,
YUYET TPEHMSt B TeEXHMKe, MOALIMMHUKWA, WCMOMb30BaHME 3aKOHA COXPaHEHWs
MUMNynbCa B TeXHUKe (pakeTa, BOJOMET W Apyrue), ABUrateslb BHYTPEHHEro
cropaHusl, NapoBasi TYpPOMHa, ObITOBOIN XONOANILHUK, KOHANLMOHED, TEXHOMOTM
MoMyyYeHNss COBPEMEHHbIX MaTepuanoB, B TOM UYWUCNe HaHOMAaTepuarnoB, W
HAHOTEXHOOMMK, 3MeKTPOCTaTUYecKas 3alliMTa, 3a3eM/eHue 3MeKTPONpPrGOpPOB.,
KCepoKc, CTPYiHbIiA MPUHTEP, 3NeKTpOoHarpeBaTe/ibHble npnoopsl,
3NEKTPOOCBETUTE/bHbIE MPMBOPBI, Fa/lbBaHMKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

MocTosiHHbIE ~ MarHuMTbl.  B3auMopgeicTBME  MOCTOSHHLIX — MarHuTOB.
MarHutHoe nosne. BeKTOp MarHMTHOW WHAYKUMW. [lpyvHUMN  Ccyneprnosnummn
MarHUTHbIX MoNMen. JINHUA MarHUTHON WHAYKUUKW. KapTuUHa NMHUIA MarHUTHOMN
WHAYKLMX NONS MNOCTOSAHHLIX MarH1TOB.

MarHuTHoe rone MPOBOAHMKA C TOKOM. KapTuHa /NMHWIA  WHAYKLMK
MarHWTHOro Mons A/IMHHOrO MPSIMOro MPOBOAHMKA W 3aMKHYTOIO KO/bLEBOIO
MPOBOAHMKA, KaTYLUKN ¢ TOKOM. OnbIT dpcTeda. BaanmopeincTeme npoBOAHMKOB C
TOKOM.

Cvina Amnepa, ee MOy b U Hanpas/eHKe.

Cuna JlopeHua, eé Mmoaynb 1 HanpaBneHue. [ABMKeHne 3apsHKEHHOM YacTuLbl
B OA4HOPOAHOM MarHUTHOM nose. PaboTa cunbl JTopeHua.

FABneHne 3MeKTPOMarHUTHON WHAYKUMK. T1OTOK BEKTOpa MarHUTHOM
HAYKUUW.  DNEKTPOABMXKYLLAS Cuna WHAYKUUW. 3aKOH  3/1eKTPOMarHWUTHOWA
NHAYKUNN dapages.

BuxpeBoe 3nekTpuYeckoe none. INEKTPOABMXKYLLAS Cuna WHAYKUMW B
MPOBOAHMKE, ABMXKYLLEMCA MNOCTYyNaTeNbHO B O4HOPOAHOM MarHUTHOM Mose.

Npaswnno JleHua.

VHOYKTUBHOCTb.  $BNEHME  CaMOUHAYKUMW.  DNEeKTPOABMXKYLas —cuna
CaMOVHAYKLMN.

SHeprust MarHUTHOIO MO/S KaTyLLKN C TOKOM.

QneKTpoMarH1THoe norne.

TexHMYecKne YCTPOMCTBA W MPaKTUYECKOe MpPUMEHEHME: MOCTOSHHbIE
MarHWTbl, 3MEKTPOMArHUTbI, 3NeKTPOABUraTe/lb, YCKOPUTENM 3fleMEHTapPHbIX
4acTuL, MHAYKUMOHHAS NeYyb.



Llemoncmpayuu

OnbIT JpcTea.

OTK/NOHEHWEe 3/IEKTPOHHOIO NyykKa MarHUTHbIM MOJIEM.

JINHUM NHAYKUUW MarHUTHOIO Mons.

B3aumogeicTeme AByX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[einctene cunbl JIopeHLa Ha MOHbI 3N1EKTPONNTA.

FBNeHWE 3NeKTPOMarHUTHON UHAYKL MK,

Mpasuno JleHua.

3aBNCMMOCTb 3M1EKTPOABMKYLLEN CUMTbl MHAYKUUN OT CKOPOCTU U3MEHEHWS
MarHMTHOro NoTOKa.

FABneHne caMoONHAYKLUNN,

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

3y4yeHne MarHMTHOIO NOMA KaTyLLKN C TOKOM.

VccnenoBaHme AeACTBUSA MOCTOAHHOINO MarHMTa Ha pamKy C TOKOM.

ViccnenoBaHme SiIBNEHNA 3N1eKTPOMarHUTHON MHAYKLUWA.

Pa3nen S. KoJsieOaHusA U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA

KonebatenoHas  cuctema. CBOOOAHble  MexaHM4YeCKMe  KonebaHus.
[FapMoOHMYecKne KonebaHms. Nepuod, 4acTtoTa, amnauTyda u asa KosebaHui,
MPY>XXUHHBIA MasTHUK. MaTeMaTU4eCKMin MasTHUK. YpaBHEHME FapMOHUYECKMX
KonebaHwii. MpeBpaLleHne 3Heprum nNpu rapMoHNYeCKNX KonebaHmsix.

Kone6aTenbHblii KOHTYP. CBO6GOAHbIE 3MEKTPOMArHUTHbIE KonebaHus B
naeanbHOM KosiebaTe/lbHOM KOHTYpe. AHaormsa Mexay MeXaHUYecKumn U
3NEKTPOMArHUTHbIMK  KonebaHusaMn. dopmyna ToOMCOHa. 3aKOH COXpaHeHus
3Heprum B naeanbHOM KonebaTe/lbHOM KOHTYpe.

MpefcTaBeHne 0 3aTyxarowmx KonebaHnax. BbIHY)XAeHHble MexXaHUYecKue
KonebaHus. Pe3oHaHC. BbIHY»XeHHbIe 3/1eEKTPOMAarHUTHbIE KO/IebaHWs.

MepemeHHbIA  TOK. CuHycOMAaNnbHbIA  MEPEMEHHbIA  TOK.  MOLLHOCTb
MEPEMEHHOr0 TOKa. AMMNIMTYAHOE W [EeNCTBYHOLLEe 3HaYeHWe CWbl TOKa W
HanpsHKeHUS.

TpaHcthopmaTop. Mpon3BoacTBO, Nepedada M NOTPedIeHNe 3M1EKTPUYECKOIA
3Heprun. JKOJIOTUYECKME PUCKM MPU MPOM3BOACTBE 3/1EKTPO3Heprun. Kynbtypa
MCMO/b30BaHWNA 3M1EKTPO3IHEPT NN B NOBCEAHEBHOM YKN3HMU,

TexHM4Yeckne YCTPONCTBA W MPaKTUYECKOe MPUMEHEHNE: 3EKTPUYECKMIA
3BOHOK, reHepaTop NnepeMeHHOro ToKa, IMHUK 3/1eKTponepeaay.

Llemoncmpayuu

WccnenoBaHve napameTpoB KosiebaTenlbHOM CUCTeMbl  (MPYXXUHHBIA UK
MaTemaTn4yecKnin MasTHUK).



HabntogeHve 3aTyxarowmx KonedbaHum.

VccnepoBaHve CBOMCTB BbIHY)XXAEHHbIX KONebaHWiA.

HabntogeHne pe3oHaHca.

CB060O/HbIE 3M1EKTPOMArHUTHbIEe KonebaHus.

Ocuwnnnorpammbl (3aBUCUMOCTI CUJIbI TOKA U HANPSXXeHUA OT BPEMEHW) AnA
3/1IEKTPOMArHUTHbIX KonebaHui.

Pe3oHaHC npu nocnefoBaTe/lbHOM  COEAVMHEHUUM Pe3NCTopa, KaTyLUKu
NHAYKTUBHOCTU M KOHAEHcaTopa.

Mogenb MMHWUK 3N1eKTponepesadn.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

VccnenoBaHve 3aBUCMMOCTM Mepuoga mMasbliX KofebaHuid rpysa Ha HUTU OT
AJIVHbI HUTK W MaccChbl rpy3a.

WccnegoBaHve rnepeMeHHOro Toka B LEnuM M3 Moc/efoBaTesibHo
COEAMHEHHbIX KOHAEHCATOopa, KaTyLLUKM 1 pe3ucTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60J/IHbl

MexaHn4ecKe BOJHbI, YCMOBUS pacrnpocTpaHeHus. [lepuog. CKopocTb
pacnpocTpaHeHnss W AJvHa BOAHbLI. [lonepeyHble M NPOAOSbHbIE  BOJIHbI.
NHTepdepeHUMsa 1 oudpakumna MexaHNYeCKNX BOSH.

3ByK. CKOpOCTb 3BYKa. [POMKOCTb 3BYKa. BbicoTa TOHa. TeMb6p 3BYyKa.

ANEKTPOMarHUTHbIE BOJHbI. Y COBUA U3/yYeHUSI 3N1IEKTPOMArHUTHbLIX BOJH.
B3aumHasa opueHTaumst Bektopos E, B, V B anekTpomarH1MTHoOi BonHe. CBOWCTBa
3/IEKTPOMArHUTHbLIX BOJIH: OTPaXKeHWe, MpesiomMsieHne, nongapusaums, audpaxkums,
nHTEpdepeHUms. CKOPOCTb 3MIEKTPOMArHUTHbLIX BOJH.

LLIkana 3M1eKTPOMarHMTHbIX BOJH. MNMpUMeHeHne 3M1eKTPOMAarHUTHbIX BO/IH B
TEXHWKe U ObITY.

MpUHUMMNBI PagnoCcBA3N 1 TenleBMAeHMs. Pagnonokaums.

SNeKTPOMarHUTHOE 3arps3HeHne OKpyXXatoLLein cpeapbl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTPasByKOBas AMAarHOCTUKa B TEXHUKE W MeduuMHe, pajap,
pagvonpUEMHUNK, TENEBU30P, aHTEHHa, TeneoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHne NonepeyHbIX U NPOLOSIbHbIX BOJH.

Konebntoweecsa Teno Kak UCTOYHMK 3BYKa.

HabnofeHne oTpaxkeHUs 1 NPeNoMIeHNS MeXaHNYeCKMX BOJH.

HabnogeHne nHTepdepeHumnn 1 audpakumm MexaHMyecKnx BosH.

3BYKOBOW pe30HaHC.

HabnofeHne cBA3M TPOMKOCTM 3BYKA W BbICOTbI TOHA C aMmnvTy[ou U
4acTOTON KonebaHWiA.



VccnenoBaHve CBOMCTB 3/IEKTPOMArHUTHBLIX BOJH: OTPAXXEHWE, MPesioM/IeHNE,
nonapusaums, aumpaxkumns, MHTephepeHLms.

Tema 3. Onmuka

[eomeTpuyeckas ontuka. [pAMONIMHENHOe pacnpocTpaHeHWe cBeTa B
0[HOPOAHOI cpefie. Jlyd cBeTa. TOYEUHbIN UCTOYHUK CBETA.

OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHWNA cBeTa. MoCTpoeHne n306paXkeHNiA B
M/10CKOM 3epKase.

MpenomneHne ceeTa. 3aKOHbI MPeIoMIEHNs cBeTa. AGCONIOTHBIN NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbIA yron MoJsIHOro
BHYTPEHHEr0 OTPaXKeHWS.

Ancnepcns ceeTa. CNoxXHbIn cocTtas 6en1oro ceeTa. LigeT.

Cobuparowime ©n paccevBarolime fMH3bl.  TOHKas /fiMH3a.  POKYyCHOoe
paccTosiHMe WM OMTUYECKas Cuna TOHKOW NMH3bIL. [1OCTpOeHUe M300paXKeHWn B
cobuparomx 1 paccemsaronx nnH3ax. Popmyna TOHKOM NINH3bI. YBeNUYeHMe,
[1aBaeMOE JIMH30M.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas ontuka. WHTepdepeHumsi cBeTa. KorepeHTHble WCTOUYHUKW.
Ycnosus HabnogeHUs MakCUMyMOB UM MUHUMYMOB B WHTepP(epeHLMOHHOM
KapTUHe OT ABYX CMH(A3HbIX KOMePEeHTHbIX MCTOYHWKOB.

Ondpakyms ceeta. AudpakumoHHas pelleTka. Ycnosue HabnoaeHus
rNaBHbIX ~MakCMMyMOB MpW  MafjeHUM MOHOXPOMATMYeCcKOro CBeTa Ha
ANGPaKUNOHHYHO PELLIETKY.

Monapusalma ceeTta.

TexHMYecKne YCTPOMCTBA W MNpPaKTUYeCKOe MpPUMEHEHME: O4YKW, fyna,
(hoToannapar, MNPOEKUMOHHBIA annapaTr, MWKPOCKOM, TeNecKon, BOJIOKOHHAS
ONTUKA, AN(PaKLMOHHAsA peLleTKa, NoNspons.

Jlemoncmpayuu

MpAMONMHEAHOE pacnpoCTpPaHeHWe, OTPaXKEHWE W MNPenoMeHne CcBeTa.
OnTryeckune nNpubopsbI.

[MonHoe BHYTpeHHee oTpaXKeHe. Mogenb CBeTOBOAA.

VccnepnoBaHve CBOMCTB M306pakKeHNI B IMH3aX.

Mogenvu MMKpocKona, Tesieckona.

HabnofeHne nHTepdepeHumnn cBeTa.

HabnofeHne andpakumm ceeta.

HabnogeHve aucnepcum ceeta.

Mony4yeHne crekTpa ¢ MoOMOLLLH NMPU3MBbI.

[Mony4yeHne crekTpa ¢ MOMOLLBH AN(PAKLMOHHON PELLETKM.

HabnofeHne nonspusaymm ceeta.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol



13mepeHune nokasartens npesioMneHns CTekna.
VccnefoBaHve CBOMCTB N306paXKeHNI B IMH3aX.
HabntofeHuve gucnepcun ceeta.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

["paHULbI NPUMEHUMOCTU KNacCUYeCKOM  MEXaHUKMN. MocTynaTthl
cneunasbHON Teopun OTHOCUTENbHOCTU: WMHBAPMAHTHOCTb MOAYNS CKOPOCTU
CBeTa B BaKyyMe, NMPUHLMN OTHOCUTENIbHOCTY SUHLLTENHA.

OTHOCUTENILHOCTL OAHOBPEMEHHOCTU. 3amef/IeHNe BPeMEHU U COKpalleHue
[ANTVHBI.

SHeprunsa n UMNynbC PeNSITUBUCTCKON YacTULbI.

CBA3b MacChl C 3HEPrnen U NMMynNLCOM PENATUBUCTCKOM YacTuLbl. DHEPTUS
NMOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6aHmMOBOU ONMUKU

doToHbI. Popmyna NMnaHKa CBA3N 3HEPrUN POTOHA C €r0 YaCTOTON. IHEPrus
N UMMY/bC (POTOHA.

OTKpbITHE U uccneaosaHne potoadekTa. OnbITbl A. I'. CToNeToBa. 3aKOHbI
(hoToa(hheKTa. YpaBHEHUE IiMHLITENHA ANA PoToaddekTa. «KpacHas rpaHuua»
(hoToadhheKTa.

[aeneHue ceeta. OnbIThl 1. H. Jlebeaesa.

XnMnyeckoe AeiicTBme cBeTa.

TexHMYecKne YCTPOMCTBA M MNPaKTUYECKOe MpUMEHeHME: (POTO3/IEMEHT,
(hoToAaTumMK, CoNHevHasa 6atapesi, CBETOANOA,

Jlemoncmpayuu

PoTO3(h(heKT Ha YCTaHOBKE C LMHKOBOW MNACTUHOA.

VccnenoBaHme 3aKOHOB BHELLHENO (DOTO3(h(EKTA.

CaeToanog.

CosnHeyHas barapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa Mo paccesHUo a -4acTuu,.
lNnaHeTapHas mogenb atoma. [locTtynatbl bopa. V3nydyeHwe u nornoileHue
(boTOHOB MpW nepexofde aToMa C OAHOIO YPOBHA 3HepPrun Ha [pyron. Buibl
crnekTpoB. CNeKTP YPOBHEN 3Heprum atoMa BoAoposa.

BonHoBble cBolicTBa YacTuy. BonHbl ge bpoins. KopnycKynsipHo-BO/IHOBOWA
Ayannsm.

CnOHTaHHOE W BbIHYX/EHHOE U3/TyYeHme.

TexHU4Yeckre YCTPOMCTBA M MpPaKTUYECKOe MPUMEHEHME: CMeKTPasibHbIN
aHanun3 (CrnekTpockomn), nasep, KBaHTOBbIN KOMMNbHOTEP.



Llemoncmpayuu

Mogenb onbiTa Pesepopaa.

OnpefeneHvie oIvHbI BOMHbI Nasepa.

HabntofeHne NMHenyaTbIX CNEKTPOB U3NTyUYeHUS.

Nasep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HabnofeHve nuHenyaToro cnekTpa.

Tema 3. Amomnoe sa0po

SKCMNepnMeHThl, [0Ka3blBaloLWMe C/OXKHOCTL CTpoeHusA fppa. OTKpbITUEe
pagnoaktMBHocTu.  OnbiTbl  Pesepdopga Mo OnNpefeneHuW0  cocTaea
pagMoakTUBHOrO u3nydeHmsi. CBoWcTBa anbgha-, 6eTa-, ramma-msnyyeHus.
BnvaHve pagmMoakTUBHOCTY Ha »XMBble OpraHu3mbl.

OTKpbITME MPOTOHA M HEeMTpoHa. HyknoHHas mogens sapa lMeinseH6epra—
ViBaHeHKoO. 3apaa aapa. Maccosoe umcro aapa. 3oTonel.

Anb(a-pacnag. ONeKTPOHHbIA K MO3UTPOHHLIA 6eTa-pacnag. [Mamma-
n3ny4deHue. 3aKOH pafM0aKTUBHOIO pacnaga.

SHeprus cBA3n HYKOHOB B A4pe. AgepHble cunbl. [edekT macchl aapa.

AfepHble peakunn. [leneHne n cCUHTE3 a4ep.

AnepHbIi  peakTop. TepMoAdepHbIn cuHTE3. [po6nembl U MEPCMEKTUBbI
AAEePHOM 3HEPreTUKM. IKOTOTNYECKME acreKTbl AAePHOM SHEPTeTUKMN.

AnemeHTapHble YacTuLpbl. OTKPbITME NO3UTPOHA.

MeToAbl HabMAEHUA Y PerucTpaumnn afieMeHTapHbIX YacTul,

dyHAamMeHTa/bHble B3aMMOAeNCTBIUSA. EAUHCTBO (DM3MYECKOM KapTUHbI MUpa.

TexHMYecKre yCTPOoNCTBa N MPaKTUYECKOe MpUMeHeHWe: [03UMETP, kamepa
BunbCcoHa, AepHbIin peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CYeTUMK NOHU3NPYIOLLMX YacTuL,

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

WccnepnoBaHuve TpekoB YacTuL, (Mo rotosbIM (hoTorpadusam).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

ST1anbl pa3BUTMS acTpoHOMUK. MpUKnagHoe 1 MUPOBO33PEHYECKOE 3HAYEHNE
acTpPOHOMMW.

Bug 3Bé3gHoro Heba. Co3Be3fusi, ApKue 3BE€3[4bl, MMIaHETbl, MX BUAMMOE
ABWKEHNE.

ConHeyHasa cuctema.

ConHue. ConHeyHas aKTMBHOCTb. WICTOUHMK 3Hepruv CofHUa M 3BE3[.
3B€3/bl, X OCHOBHblE XapaKTEPUCTUKK. [marpaMma «CneKTpasibHbll Knacc —
CBETUMOCTb». 3B€3/bl [/1TaBHOW MNOCNefoBaTe/lbHOCTN. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [15 3Be3[ [/1aBHON MocnefoBaTe/IbHOCTU. BHYTpeHHee CTpoeHue



3e34. CoBpeMeHHble MpPeLCTaBEHNA O MPOUCXOXAEHUN U 3BontouMmM ConHua u
3B€3[. JTarbl XXMU3HW 3BE3[,.

MneuyHbln TyTb — Hawa anaktuka. lMonoxeHne u AevkeHne ConHua B
[FanakTuke. TUNbl ranakTuk. PaamMoranakTukn U KBasapbl. YepHble Ablpbl B Aapax
ranakTuk.

BceneHHas. PaclumpeHne BceneHHoi. 3akoH Xab6/1a. Pa3beraHue ranakTuk.
Teopus bonbLuoro B3pbiBa. PennKToBOE N3NyYeHUe.

MaclutabHas CTpyKTypa BeceneHHol. MeTaranaktuka.

HepeLueHHble Npo6siemMbl aCTPOHOMUMN.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbIM /1a30M C MCMO/Mb30BaHWEM KOMMbIOTEPHBIX
MPUIOXKEHNIA ANA onpeaeneHns NONOXeHNs HEOGeCHbIX 0ObEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHble c03Be34unsa CeBepHOro nonyLapus 1 spkue 3se3gpbl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb  (M3MKM M acTPOHOMWW B  3KOHOMMWYECKOW, TEXHOOrMYeCcKo,
COLMa/IbHOM N 3TUYECKOW cihepax AesTeNlbHOCTU YesloBeKa, posib M MeCcTo (hM3NKM
N aCTPOHOMMUM B COBPEMEHHOI HaY4YHOI KapTUHE MUPa, POSb PU3NYECKO TEOPUU
B (hopMMpOBaHWM NPeACTaBNEHNA O (PU3MYECKOW KapTWHe Mupa, MecTo
()M3MYECKON KapTWHbI MUpa B 06LLEM PsfY COBPEMEHHbIX eCTECTBEHHO-HayUHbIX
NpeLCcTaB/IEHNIA O NPUPOLE.

MesxknpeaMeTHble CBSI3H

M3yyeHne Kypca (m3nKn 6a30BOro ypoBHs B 11 Kfacce OCYLLECTBAETCA C
YUYETOM COfepXKaTe/lbHbIX MEXMPeAMETHbIX CBS3eM C Kypcamy MaTeMaTUKW,
61oIornn, XMMnK, recrpatnumn 1 TeEXHOIOrnN.

Mescnpeomemnvie nonsmusi, CBA3aHHbIe C WU3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SBMIEHWE, Hay4yHbIA (haKT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopwus, HabNtOAEHWE, IKCNEPUMEHT, MOLENIMPOBaHNE, MOE/b, U3MEPEHME.

Mamemamuxa: pPeWeHNe CUCTEMbl YPaBHEHWI, TPUrOHOMETPUYECKUNE
(bYHKUMKN: CUHYC, KOCMHYC, TaHFeHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPblI M UX MPOEKUUN HA OCK KOOPAMHAT, CMOXEeHWe BeKTOpOB,
MPOU3BOAHbIE 3M1EMEHTaPHbLIX (YHKLUWA, NPU3HaKKW MNOA06MS TpeyrosibHUKOB,
onpeaeneHne Naowaan NIocKnxX uryp n oobLema Ter.

Buonocusn: 3NeKTPUYECKME SABMEHUA B XXMBOW NpUpoae, KosebaTtesibHble
ABWKEHUS B XXMBOI NpUpofe, ONTUYECKME ABMIEHUS B XXMBOW Npupofe, AencTeue
pajuaLmmn Ha XX1Bble OpraHn3mbl.

Xumusi: CTPOEHME aTOMOB W MOJIEKY/, KPUCTAIMYECKAsA CTPYKTYpa TBEPAbIX
Tesl, MexaHn3Mbl 06pa3oBaHns KPUCT/IIMYECKOW PELLETKN, CEKTPa/bHbIA aHa/In3.



Teoepagpusi:  MarHWTHble MNOMOCa 3eMW, 3aeXW  MarHUTHbIX  pyQ,
(hoTOCHEMKA 3€MHOM NMOBEPXHOCTK, MpPefcKasaHne 3eMIETPACEHNIA.

Texnonocusi:  NNHWAN  3MIEKTPOMNepesay, reHepaTtop MNepemMeHHOro TOKa,
aNleKTpoABUraTenb, MHAYKUMOHHaA Meyb, pajap, PagvornpueéMHUK, Tenesu3op,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbLIA annapaT, BOIOKOHHAas OMNTUKa,
CO/MHeYHas baTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoeHve y4yebHOro npeametra «®Pu3nka» Ha YpPOBHe CpedHEro 06Lero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06GECNEUNTb AOCTUXKEHWNE CNeayHoLmnX
NINYHOCTHbIX, MeTanpeaMeTHbIX 1 MPeaMeTHbIX 00pa30BaTe/lbHbIX Pe3y/bTaToB.

JINMYHOCTHBIE PE3YJIbTATbI
JINYHOCTHbIe pesynibTaTbl 0CBOEHUSA y4ebHOro npeameta «PusmKka» AOMKHbI

OTpaXKaTb T[OTOBHOCTb W CMOCOBGHOCTb 0By4YaloLMXCA PYKOBOLACTBOBATLCH
COpMUPOBAHHON BHYTPEHHEN MO3ULMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpUeHTaUMiA,  MO3UTUBHBLIX  BHYTPEHHMX  YOEXOEHM, COOTBETCTBYHOLLNX
TPagNUMOHHBIM LIEHHOCTSIM POCCUIACKOr0o O6LLECTBa, PacLUMPEHUE >KMU3HEHHOIO
OMbITa U ONbITa AEATENbHOCT B MPOLECCe peann3aumm OCHOBHbIX HarpaB/ieHUi
BOCMUTATENbHON AeSTeNIbHOCTU, B TOM YMC/E B YaCTu:

1) rpaxaaHCKOro BOCIMTAHMS:

ChopMMPOBAHHOCTb FPaXXAaHCKOW No3uLmm 06y4aroLerocs Kak akTMBHOIO U
OTBETCTBEHHOIO Y/1eHa POCCUICKOr0 00LLECTBa;

NPUHATME  TPAAMLIMOHHBLIX  OOLLEYENIOBEYECKMX  FYMAHUCTUYECKUX U
AEeMOKpaTUYEeCKNX LIEHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYHO AEATENbHOCTb B MHTEpPEcax rpaXaaHCKOro
obLlecTBa, y4acTBOBaTb B CaMOyNpaB/eHN B 06pa3oBaTe/IbHON opraHm3aunu;

YMeHMWe B3aMMO/eNCcTBOBaTb C COLMaIbHbIMU MHCTUTYTaMU B COOTBETCTBUN C
NX QYHKUMSMMN N HA3HAUYEHMEM;

FOTOBHOCTb K N'YMaHMUTapHOW U BONOHTEPCKOW AeATENbHOCTY;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

ChOpMMPOBAHHOCTb POCCUNCKOW rpaXkaaHCKON MAEHTUYHOCTU, NaTPUOTU3MA;

LIEeHHOCTHOE OTHOLLEHME K TOCYAapCTBEHHbIM CUMBOMAM, AOCTVKEHWUAM
POCCUIACKMX YUYEHbIX B 0611aCTW (IU3NKN N TEXHUKN;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUYECKOTrO MOBEeAEHNS;

CMOCOBGHOCTb OLEHMBATb CUTyaUMO U MPUHMMATb OCO3HaHHbIE PELLEHUS,
OPVEHTUPYSCb Ha MOpPasibHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW, B TOM 4uC/E B
[eATeNbHOCTU YYEHOT O;

0CO3HaHWe NIMYHOro BK/Iaa B MOCTPOEHME YCTONYMBOIrO OYAYLLEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

3CTETMYECKOE OTHOLLEHME K MUY, BK/IKOYas 3CTETUKY HAy4YHOro TBOPYECTBa,
MPUCYLLIEr0 (IM3NYECKOI HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEPEC K pas/inyHbIM cepam NpodeccHoHabHON AeATeNIbHOCT, B TOM
ymncne CBA3aHHbIM C (OU3MKOW U TEXHUKOM, YMEHME COBEpLLATb OCO3HaHHbIN BbIGOP
OyayLueln npodeccnn U peain3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE MaHbl;

rOTOBHOCTb M CNOCOOHOCTL K 06pa3oBaHMo 1 caMo0bpa3oBaHM0 B 06/1aCTu
(hM3NKIN Ha NMPOTSXKEHWNU BCEW XKNU3HM;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

CPOPMMPOBAHHOCTb  3KOJSIOFMYECKOW KYNbTYpbl, OCO3HaHWe [/106a/1bHOM0
XapakTtepa 3K010rmyeckmx npobnem;

MNaHMPOBaHME N OCYLLIECTBNEHME AENCTBUIA B OKPYXKatOLLEN cpefle Ha OCHOBE
3HaHWS Lienei yCTONYMBOro Pa3BMTUSA Ye/IOBEYECTBa;

paclUMpeHne onbiTa AeATeNbHOCTU 3KO/IOMMYECKOM HanpaBneHHOCTN Ha
OCHOBE VMEKLLMXCS 3HaHWI MO (PU3MKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

CPOPMMPOBAHHOCTL MMPOBO33PEHNSA, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTUA (DU3NYECKOW HayKMK;

OCO3HaHMe LEHHOCTM Hay4yHOW [AesaTeNlbHOCTW, TFOTOBHOCTb B Mpouecce
M3y4yeHUs  U3NKN  OCYLLECTBNATb  MPOEKTHYHD U UCCNeAoBaTeNlbCKyHo
[eATeNIbHOCTb MHAMBUAYA/TbHO U B Ipynne.

METAINIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOATENIlbHO  (hOpMy/NMpoBaTb W aKTyanmsupoBaTb  MNpobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
onpefensTb Uenn [esATeNlbHOCTW, 3afaBaTb MapaMeTpbl U KPUTEpUU KX
NOCTUXKEHUS,
BbISIBNATb  3aKOHOMEPHOCTM M MPOTMBOPEYMS B pacCMaTpUBaeMblX
(hM3NYECKMX ABMEHMSX;
pa3pabarbiBaTb MaH PeLeHns Npo6/eMbl C YYETOM aHa/M3a UMERLLMXCS
mMaTepuasibHbIX 1 HemaTepuasibHbIX PECyPCOB;
BHOCUTb KOPPEKTUBbLI B A€ATENbHOCTb, OLIEHMBATL COOTBETCTBME Pe3y/bTaToB
LIeNsiM, OLIeHMBaTb PUCKM NOCNEACTBUA AeATeNbHOCTY;
KOOPAMHMPOBaTb W  BbIMNOMHATL  paboTy B YC/MOBUSIX  peasibHOro,
BUPTYaNbHOro 1 KOMOMHMPOBAHHOIO B3aMMOENCTBUS;
pasBMBaTb KPeaTMBHOE MbILL/IEHNE MPY PELLEHNN XXU3HEHHbIX NPO6IEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BNafeTb Hay4yHOW TEPMUHOMIOTMENR, K/OYEBLIMU MOHATUAMM M METoAamu
(hM3MYeCKOin HayKu;



BNafeTb HaBblKaMy y4ebHO-MCCNef0BaTe/IbCKOM N MPOEKTHON AeATeNbHOCTU
B 06/1aCTN (PU3NKK, CNOCOBHOCTLIO M FOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOUCKY
MeTOZOB pelleHns 3afay (PU3MYecKOro CoAepXXaHus, MPUMEHEHUIO Pas3/INYHbIX
MeTO/I0B MO3HaHUS;

BNageTb BUAaMW AeATENbHOCTU MO MOMYYEeHW0 HOBOrO 3HaHWUS, €ero
NHTeprpeTayun, npeobpasoBaHNO W MPUMEHEHUIO B  Pa3/INYHbIX  YYeOHbIX
CUTYyauusx, B TOM YKC/e NPy CO3h4aHMN YYebHbIX MPOEKTOB B 06/1aCTH (IU3NKMK;

BbISIBNISITb  MPUYNHHO-CNEACTBEHHbIE CBA3WM U aKTyaln3upoBaTb 3afaqy,
BblABUraTb FMMNOTe3y €€ pPeLUeHUsi, HaXoAWUTb aprymeHTbl [ANS [0Kas3aTe/bCTBa
CBOMX YTBEPX/AEHWUI, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHaM3MpoBaTb MOJlyYeHHble B XOfe pPelleHns 3afadn  pesynbTarhl,
KPUTUYECKM OLeHMBATb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHEHME B HOBbIX
YCNOBUSAX;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afauvM B 006pa3oBaTe/lbHOM
AeATeNbHOCTN, B TOM YMCe NPY U3YyHeHUN (OU3NKN;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHbIN OMbIT;

YMeTb MEPeHOCUTb 3HaHMUA MO0 (M3MKe B MPaKTUYeCKyto 0061acTb
XN3HeJesATeIbHOCTH;

YMETb UHTErPMPOBaTh 3HaHNA M3 Pa3HbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE MAEW, NpeAnaraTb OpUrnMHaIbHble MOAXOAb! U PeLLeHNS;

CTaBUTb NPO6eMbI U 3aga4m, LOMYCKatoLLMe a/ibTepHATUBHbIE PeLLeHNs.
Pabora c nundopmanueii:

BNafeTb HaBblKaMW MOMYYEHUSI MHGOPMALMKA (PU3NUECKOTO COAEPXKaHUS U3
MCTOYHUKOB pPasHbIX TWMNOB, CaMOCTOATE/IbHO OCYLUECTBAATb MOWCK, aHasu3,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpeLcTaB/eHUS;

OLeHMBATb AOCTOBEPHOCTb MHGOPMALNN;

MCMoMb30BaTb  CPeACcTBa  MHMOPMAUMOHHBIX M KOMMYHWUKAUMOHHBIX
TEXHO/IOTNIA B PELLEHNN KOTHUTUBHBIX, KOMMYHUKaTUBHbIX U OpraHu3aUMOHHbIX
3afa4 C Ccob6MofeHNeM TpeboBaHUA 3PrOHOMUKK, TEXHWUKM 6e30rmacHOCTH,
FUTVEHbI,  PECYPCOCOEPEXEHNS,  MPaBOBbIX W 3TUYECKMX  HOPM,  HOPM
NH(OPMaLMOHHOW 6e30MacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXKaHWsi B Pas3/IM4YHbIX opMaTtax C
YUYETOM Ha3HayeHus MHopMaLU 1 LieNeBOM ayauTopun, BbIorpas onTUMasbHYHO
(hopMy npeacTaBneHNs 1 BU3yanmnsaunm.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYLLECTB/IATL 06LLEHNE HA YPOKaX (IU3NKN N BO BHE-YPOUHOW AeATeNbHOCTY;
pacno3HaBaTb  MPEeANOoCbIIKM  KOHDAMKTHBIX  CUTyauuii 1M cMmsryatb
KOH(/IVKTBI,



Pa3BEPHYTO W JIOFTMYHO M3MaraTb CBOK) TOYKY 3PEHMSI C WCMO/b30BaHNEM
A3bIKOBbIX CPE/CTB;

MOHMMaTb U MCMOMb30BaTb MPENMYyLLECTBA KOMaHAHON M NUHANBMAYAbHOM
paboThl;

BbIOMpaTb TEMATUKY WM METOAbl COBMECTHbIX [EACTBUMA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONEKTUBA;

NpMHUMaTb  LEeN  COBMECTHON  [esTeNbHOCTW,  OpraHv3oBbIBaTb U
KOOPAUHMPOBaTb [AEACTBUA MO €€ AOCTVDKEHWIO: COCTaBMsiTb MNaH AelCTBUN,
pacrnpefendTb PO/ C YYETOM MHEHWUA YYaCTHUKOB, 0OCY)XAaTb pe3y/nbTarthl
COBMECTHO paboThbl;

OLeHMBaTb KayeCTBO CBOEro BKMada WM KaX4oro y4yaCTHMKa KOMaHAbl B
06LLUMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegiaratb HOBble MPOEKTbl, OLEHMBAaTb WAEM C MO3UUMM  HOBMU3HbI,
OPUIMHAIBHOCTU, NPaKTUYECKOW 3HAYMMOCTM;

OCYLLUECTBNATb MO3MTMBHOE CTpaTermyeckoe MOBefdeHNe B  Pas3/INYHbIX
CUTYaLMsX, MPOSIBAATL TBOPHYECTBO U BOOGPaXKEHUE, ObITb MHULMATUBHbIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IlQi/iCTBI/IH
Camoopranusamnus:

CaMOCTOSATE/IbHO OCYLLECTBMATbL MO3HaBaTe/lbHYHO AeATeNlbHOCTb B 061acTu
(M3MKN M acTPOHOMWM, BbISBNSATL NPO6GMEMbI, CTaBUTb U (HOPMYNMPOBaTb
COOCTBEHHbIE 3a7a4u;

CaMOCTOATE/IbHO COCTaBMATL MMaH pPeLleHnst PacqeTHbIX U KayeCTBEHHbIX
3afiay, MnaH BbINO/HEHUS NPaKTUYECKON paboTbl C YHETOM UMEIOLLMXCA PECYPCOB,
COOCTBEHHbIX BO3MOXHOCTEN U NPeAnoYvTeHNI;

[aBaTb OLEHKY HOBbIM CUTYaLAM;

pacLUMpsATb paMKM y4eBHOro npegmMeTa Ha OCHOBE NINYHbIX MPEANOUTEHNIA;

aenaTb OCO3HaHHbIA BbIOOP, aprymMeHTMpoBaTb €ro, 6paTb Ha Ce6s
OTBETCTBEHHOCTb 3a PeLLeHNE;

OL,eHVBaTb MPUOBPETEHHDIW OMbIT;

cnoco6cTBoBaTb (JOPMMPOBAHMIO W MNPOSIBNEHWIO 3pyauumn B 061acTu
(h131KK, NOCTOSIHHO MOBbILLIATHL CBOV 06Pa30BaTE/IbHbIV U KYNbTYPHbI YPOBEHD.

CaMOKOHTPOJIb, 3MOIII/IOH2UILHLII71 HHTCJJICKT:

[iaBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTVBbI B [EeATENbHOCTD,
OLeHMBaTb COOTBETCTBMNE PE3yNbTATOB LIENSAM;

BNafieTb  HaBblKaMW  MO3HaBaTeNbHOM  peekcn  KakK  OCO3HaHWS
COBEpLUaeMbIX [AENCTBUA W  MbICIUTENbHbLIX MPOLECCOB, WX Pe3y/bTaToB U
OCHOBaHWIA;

MCNoNb30BaTh MPUEMbI pedpriekKCnn ANsi OLEHKN CUTyauumn, BbI6opa BEPHOMO
peLLeHns:;



YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATbL PELUeHUs Mo KX
CHVDKEHWUIO;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX MpU aHajv3e pesy/bTaToB
[eATeIbHOCTY;

NpYHUMaTb cebs, NOHMMas CBOW HeAOCTaTKM U JOCTOMHCTBA,;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX MpU aHajv3e pesynbTaToB
[eATeNbHOCTY;

Mpy3HaBaTb CBOE NPaBO M NPaBo APYrMX Ha OLLUNOKK.

B npouecce [OCTMXKEHUA NMYHOCTHBLIX PE3YyNbTaTOB OCBOEHWS NPOrpaMMmbl
no dwusmMke ANa YPOBHA CpeaHero o6Llero o6pa3oBaHNA Yy 06yvaroLMXCH
COBEpLLEHCTBYeTCHA 3MOLMOHASbHbIN NHTENNEKT, npeanosararoLpia
ChopMm1pPOBaHHOCTb:

CaMOCO3HaHWs, BK/IOHatoLwero cnocobHOCTb NOHMMaTb CBOE 3MOLMOHa/IbHOE
COCTOsiHWE, BUAETL Hamnpas/ieHNs pa3BUTUA COOCTBEHHOW 3MOLMOHA/IbHOM Cdepbl,
ObITb YBEPEHHbIM B Ce6E;

CamMOoperynmpoBaHns, BK/IKOYAKOLLEr0 CaMOKOHTPO/b, YMeHMe MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE [OBefeHMe, CMOCOOHOCTb afanTupoBaTbCs K
3AMOLMOHa/IbHBIM U3MEHEHUAM W NPOABAATb TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLUW, BK/IHOYAIOLLEN CTPEM/IEHNE K AOCTUXKEHUIO LeNn U
ycrexy, OnTMMMU3M, MHULMATMBHOCTb, YMEHMWe AeCTBOBaTb WUCXO0AS M3 CBOMX
BO3MOXHOCTEW;

aMMaTnK, BKJIKOYatoLLeld CrnocobHOCTb NOHMMATb 3MOLMOHA/IbHOE COCTOSAHME
APYrnX, Y4uTbIBaTb €ro NpW OCYLLECTB/IEHUM OOLLEHMs,, CMNOCOBHOCTb K
COYYBCTBMIO U COMEPEXMBaHUIO;

CoLMasIbHbIX HaBbIKOB, BK/THOHAKOLLMX CMOCOOHOCTb BbICTpanBaTb OTHOLLIEHUS
C ApYrvMu NoabMu, 3a60TUTLCA, NPOSBNATL MHTEPEC U pa3peLlaTb KOHM/INKTLI.

HPEAMETHBIE PE3YJIbTATBI
K KoHUy 06yyeHuns B 10 kiaacce MpefMeTHble pe3y/ibTaTbl HA 6a30BOM

YPOBHE [O/MKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCH YMEHWIA:

AEMOHCTPMPOBaTb Ha MpMMepax pPofib U MECTO (M3MK1U B (HOPMUPOBAHUN
COBPEMEHHON HAy4HON KapTUHbI MWpa, B PasBUTMN COBPEMEHHOW TEXHUKW W
TEXHO/IOMNiA, B NPaKTUYECKON AeSATENbHOCTM NHOAEN;

YUMTbIBaTb pPaHuLUbl MPUMEHEHWUA U3YYeHHbIX (QU3NYECKUX MOeNei:
maTepuanbHas TOYKa, MHepLmanbHas cMcTeMa OTCYéTa, abCoMTHO TBEPAOE TENO,
naeanbHbIA ra3, MoAen CTPOEHUS rasoB, XXMUAKOCTEN U TBEPAbIX TeN, TOUEUHbIN
3NEKTPUYECKINIA 3aps NPK peLLeHnn U3nYecKnX 3aaay;

pacno3Haeatb usnyeckre aBneHus (MPoLecchl) U 00BACHATbL UX HA OCHOBE
3aKOHOB MeXaHWKMW, MOMEKYNSAPHO-KMHETUYECKOW Teopun CTPOEHWS BeLLecTBa U



3NEKTPOANHAMMUKMN: PaBHOMEPHOE 1 PaBHOYCKOPEHHOE NPSAMOJIMHEHOe [BUXXEHNE,
cBOOOAHOE MajieHve Tes, ABMXKEHME MO OKPY)>KHOCTU, UHepUMs, B3aUMOAENCTBME
Ten, ouddysns, 6POYHOBCKOE ABMXEHME, CTPOEHME XXMUIAKOCTEN U TBEPAbIX Tef,
N3MeHeHMe 06beMa Ten MpPU HarpeBaHUKM (OXNaKAEHMK), TeMNI0BOE paBHOBECHUE,
ncrnapeHve, KOHAeHcauus, MnasfieHne, KpucTaimsauus, KUneHue, BAaXHOCTb
BO3[yXa, MOBbILIEeHVEe AaB/eHNs rasa Mnpu ero HarpeBaHWM B 3aKPbITOM COCY[E,
CBAI3b MEeX/Yy MnapameTpamy COCTOSHUA rasa B M30MpoLeccax, anekTpusaums Ten,
B3aMMO/ENCTBME 3aps/0B;

OMUCbIBATb MeXaHU4YecKoe [ABMKEHWE, WUCMO/b3ysa (PU3NYECKME BESIMUUHDI:
KOOpAuHata, nyTb, MepeMeLleHne, CKOPOCTb, YCKOPEeHWe, macca Tena, Cuna,
NUMMYNbC Tena, KMHETUYEeCKas 3Heprus, noTeHUManibHas 3Heprus, mMexaHuyeckas
paboTa, MexaHW4yeckass MOLLHOCTb; MpPW OMWCaHUW MNPaBU/IbHO TPaKTOBaTb
(M3NYECKNIA CMBICT UCMO/Mb3YEMbIX BE/IMUYMH, WX O0O03HAYEHUA W eAVHULbI,
Haxo4AnTb (hopMy/ibl, CBA3bIBAIOLLME AAaHHYH (PU3NYECKYHO BEIMYMHY C APYTUMMU
Be/IMYMHAMU;

OMMCbIBaTb WM3YyYeHHble TenjoBble CBOWCTBA Te/l U TEnJoBble SAB/EHUS,
NCMonb3ys (U3MYeCKMe BeNNUYUHBLL: [aBfieHWe ras3a, Temneparypa, CpefHss
KWHETMYeCKaa 3HEPrusi XaoTUYECKOro ABWKEHUA MOJEKY/, CpefHeKBadpaTuyHas
CKOPOCTb MOJIEKY/I, KOMIMYECTBO TEM/OTbl, BHYTPEHHSAS 3Heprus, paboTa rasa,
KO3()(pMUMEHT MOMe3HOro AeWCTBMS TEMnioBOro [Asuratens; npu  onucaHuu
MpaBUIbHO TPaKTOBaTb (U3UYECKUIA CMbICNT WUCMOMb3YEMbIX BEMUYNH, UX
0603HaYeHNs W efuvHWUbI, HaxXO4WUTb (POPMY/bl, CBA3bIBAlOWME [AaHHYHO
(h13MYeCKyro BENIMUNHY C APYTUMUN BESIMYMHAM,

OMUCbIBaTb M3YYeHHbIe 3MIEKTPUYECKME CBOMCTBA BELLECTBA W 3/1eKTPUYeCcKmne
ABNeHNa (Npouecchl), NCMOoMb3ys (PU3NYECKME BENYMHDI: 3NMEKTPUYECKNA 3apsaf,
3NEKTPUYECKOe MoJsie, HaNPsHXKEHHOCTb Mo/, NOTeHUMaN, pa3HOCTb NOTEHLMANO0B;
MNpyv OMUCaHWN MPaBW/IbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T MCMOMb3YEMbIX
BE/IMUMH, UX 0603HAYeHUS W efUHWLbI; YKasblBaTb (DOPMY/ibl, CBA3bIBaOLLME
AaHHYI0 U3NYECKYIO BEIMUMHY C APYTUMW BEIMYMHAMN;

aHaM3MpoBaTb (PU3NYECKMe NMPOLECChl U ABNEHMS, UCNOMb3ya (DU3NYECKMEe
3aKOHbl W NPUHLUMMbI: 3aKOH BCEMUpPHOro TaAroTeHus, I, 11 n 11l 3akoHbl HbIOTOHA,
3aKOH COXpPaHeHUsi MeXaHWYeCKO 3Heprumn, 3aKOH COXpaHeHWs MMMY/bCa,
MPUHLUMN CYNneprosnummM Ccu, NPUHUMMN PaBHOMPaBUA MHEPLMaSIbHbIX CUCTEM
OTCYETa, MOJIEKYNIAPHO-KUHETUYECKYHO TEOPUK0 CTPOEHMSI BeLecTBa, ras3oBble
3aKOHbl, CBA3b CpeAHEN KMHETUYECKOW 3HEPrMmM TEMNOBOr0 ABMXXEHUS MOMEKYN C
abCo/MOTHOM TeMnepaTypoi, NepBblil 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHEHMS
3NEeKTPUYECKOro 3apsga, 3akoH KynoHa, npu 3TOM pasnmMyatb C/I0BECHYHO
(hopMyNMPOBKY 3aKOHa, ero mMaTteMaTU4Yeckoe BbIpaXXeHWe U YCnoBus (rpaHuupl,
061acTn) NPUMEHNUMOCTMU;



OOBACHATbL  OCHOBHble  MPUHUMMbLI  OEACTBUA  MalUMH, NPUOOPOB MU
TEXHUYECKMX YCTPOICTB; pa3ninyatb YCMoBUSA UX 6e30MacHOro MCrosib3oBaHus B
MOBCeAHEBHOM XXW3HU;

BbINO/HATL  3KCMEPUMEHTbI MO WCCMEA0BaHMIO (DU3NYECKUX SBMIEHUA U
MPOLECCOB C WCMO/Mb30BAHNEM MPAMbIX UM KOCBEHHbIX W3MEpPeHWid, Npu 3TOM
(hopmynupoBatb npobnemy/3agadyy W rUNoTesy Y4eOHONo  3KCMEPUMEHTA,
cobupaTb YCTaHOBKY W3 MpPeAnoXeHHOro 060pyaoBaHus, MPOBOAUTL OMbIT U
(hopmynmMpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIe N KOCBEHHbIE M3MEPEHNA (IN3NYECKUX BEMYUH, MPY
3TOM BblOMpaTb ONTUMa/IbHbIA CMOCO6 M3MEPeHUs U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTeN U3MEPEHWI;

nccnefoBatb  3aBUCUMOCTU  MeXAYy — (DM3NYECKUMW  BEMYMHAMU  C
MCNONb30BaHNEM MPAMbIX W3MEPEHWIA, NPWU 3TOM KOHCTPYWMpPOBaTb YCTaHOBKY,
(mkcmpoBaTb pe3ynbTaTbl MOSYYEHHOW 3aBUCUMOCTU (DU3NYECKUX BESIMYMH B
BuAe Tabnuy 1 rpaMkoB, fenatb BbIBOAbI MO pe3yibTataM UCCefoBaHuns;

cobnogaTte npasuna 6e3onacHoro Tpyga npu nNpoBefeHUN UCCNefoBaHWA B
pamKax Y4eOGHOro 3KCrepuMeHTa, Y4eOHO-UCCNefoBaTelbCKOM W MPOEKTHOM
[eATeNIbHOCTU C UCMO/b30BaHMEM W3MEPUTENbHBLIX YCTPOWUCTB M N1abopaTopHOro
0bopyoBaHus;

pewaTtb pacyeTHble 3alayn C SABHO 3aflaHHOW (PU3NYECKO MOJENbIO,
NCMoNb3ys (IM3nYecKme 3aKOHbI U MPUHLMNLI, HA OCHOBE aHa/n3a YC/IoBUA 3a4a4n
BblOMpaTb (OMU3NYECKYHO MOfENb, BblAENATb (PM3NYECKME BENNYMHBI U (DOPMYIIbI,
HeoOXoAMMble AN ee PeLUeHns, NPOBOAWUTbL pPacyeTbl M OLEHMBATb PeasibHOCTb
MO/Ty4eHHOI 0 3Ha4YeHNS (DU3NYECKOW BEIMYMHBI;

peLlaTb KayecTBeHHbIe 3afayn: BbICTpanBaThb JIOTMYECK HENPOTUBOPEUNBYIO
LIeMOYKY pacCy>kKAeHW C ONopor Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hm3nyeckme SABNeHns;

MCMoNMb30BaTb  MPU  pelleHMn  y4yebHbIX  33d4a4  COBPEMEHHble
NH(OPMALMOHHbIE TEXHOOTUWN ANSi NMOUCKA, CTPYKTYPUPOBaHUS, NHTepnpeTaLmm
N npefcTaBfeHns y4ebHOM N Hay4yHO-MONYNAPHOM UH(OPMaLMK, NOYyYEeHHOW U3
Pa3INYHbIX UCTOYHNKOB, KPUTUYECKN aHaNIM3MPOBaTb NoNyYaeMyto MH(DOPMaLMIO;

NPVYBOAMTL NPUMEPbI BKNaAa POCCUACKMX U 3apYyOEXHbIX YUYEHbIX-PU3NKOB B
pasBUTME HayKKW, OOBACHEHWE NPOLECCOB OKPY)XKAKLIEro Mvpa, B pasButue
TEXHUKMN N TEXHOSIOTUIA;

MCMOoMb30BaTb TEOPETMYECKMEe 3HaHWUA MO (JM3MKe B MOBCEAHEBHON XXM3HU
Ana obecneyeHns 6e30MacHOCTM Npu 06paLleHnmn ¢ Nprubopammn N TeEXHUYECKUMU
YCTPOWCTBaMM, 419 COXPaHEHMS 340P0BbA U COBNIOAEHMS HOPM 3KO/I0MMYECKOro
MOBeAEHNSA B OKPYXKAIOLLEN cpeae;



paboTaTtb B rpynne C BbINO/AHEHNEM pPa3IMYHbIX COLMaNbHLIX POSei,
MNNaHMpoBaTb pPaboTy Trpynnbl, pauUMOHa/IbHO pacnpefensTb 0643aHHOCTU U
MNaHMPOBaTb AeATENIbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afeKBaTHO OLEHNBATb
BK/1aJ, K&XKAO0ro M3 yY4aCTHUKOB rpynnbl B peLleHne paccMaTprsaeMort Npo6iemsl.

K KoHuy 00yyeHus B 11 kiaacce nNpeAMeTHble pe3ynbTaTbl Ha 6a30BOM
YPOBHE [0/KHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCA YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuMepax pofib U MEeCTo (M3MKU B (HOPMUPOBaHUN
COBPEMEHHOW Hay4HOW KapTWUHbI MWpa, B Pa3BUTUN COBPEMEHHOW TEXHUKU U
TEXHO/IOMNiA, B MPAKTUYECKON AeATeNbHOCTU NIOAEW, LeNOCTHOCTb U eMHCTBO
(h13nyecKoin KapTnHbI MUPa;

YUMTbIBaTb PaHuUbl MPUMEHEHWUS U3YYEHHbIX (QU3NYECKUX MOENeN:
TOYEUHbI 3NEKTPUYECKUIA 3apsif, /Tyd CBETa, TOYEYHbIN MCTOYHUK CBETA, AepHas
Mofe/lb aToMa, HYK/NOHHas MOfe/Nlb aTOMHOIO sfpa Mpu pelleHnn (ranyeckmx
3ajav;

pacrnosHaBaTb m3nYeckmne SBNeHns (NPOLLECChbl) N 0OBACHATb X HAa OCHOBE
3aKOHOB 3/1IEKTPOAMHAMUKM 1 KBAHTOBOWN (IM3UKW: 3M1EKTPUYECKAs NPOBOAMMOCTb,
TEeNn0BOe, CBETOBOE, XMMWYECKOE, MarHUTHOE AECTBUA TOKa, B3aMMOAENCTBME
MarHWTOB, 3/1eKTPOMAarHUTHas WHAYKUMSA, [AeACTBME MarHUTHOrO Mofd  Ha
MPOBOAHWK C TOKOM W ABWXYLIMIACA 3apsf, 3MEeKTPOMarHUTHblE KonebaHus K
BOJIHbI, MPSIMO/IMHEHOE PacrnpoCTpaHeHWe CBETa, OTPaXeHWe, MpPelOM/IEHUE,
NHTepdepeHUns, audpakums W nonspusaums  CBeTa, AMCNEepcUs  CBETa,
(hoTO3NEKTPMYUECKNIA 3pdeKT ((hoTOIPMEKT), CBETOBOE [aBNEeHWNE, BOSHUKHOBEHWE
NIMHeNYaTOro CrnekTpa aToma BOAOPOAA, €CTeCTBEHHas W WCKYCCTBEHHas
PafM0aKTUBHOCTb;

ONUCbIBaTb M3Y4YEHHble CBOWNCTBA BELLECTBA (3NEKTPUYECKME, MArHWUTHbIE,
ONTUYECKME,  3NEKTPMYECKYHD  MPOBOAMMOCTb  PasMyHbIX  cpea) W
3/IeKTPOMarHuTHble ABMEHNSA (NPOLEecChl), MCMOMb3ysa (PU3NYECKME BENNYUHDI:
ANEKTPUYECKNIA 3apsf, CUMa TOKa, 3NEKTPUYECKOe HanpshKeHue, SNeKTPUYecKoe
CONPOTMB/IEHNE, PA3HOCTb MOTEHLMAMNOB, 3NEKTPOABMXKYLLAsA CUna, paboTa TOKa,
WMHAYKUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKKN, SHEPrus 3MeKTPUYECKOro U MarHWTHOrO MNonei, Nepuog M vactoTta
KonebaHwuin B KonebaTeNbHOM KOHTYpe, 3apsif M cuna ToKa B npouecce
FapMOHUYECKUX  3NEKTPOMArHUTHbIX KOMebaHuin, (OKYCHOe pacCcTosiHME U
ONTUYecKas cuna NMH3bI, NpPU ONMCaHUM MPaBWUIbHO TPAKTOBaTb (IM3NYECKUI
CMbIC/T WCMNO/b3YEMbIX BEIMYMH, WX O0003HAYEHWA W EeAMHULbI, YKa3blBaTb
(hopmynbl,  CBSi3bIBalOLWME  [OAHHYH  (PU3NYECKYHD BEMUMHY C  APYrUmu
Be/IMYMHaMU;

ONUCbIBaTb W3YYeHHblEe KBaHTOBbIE SBMEHMS W MPOLIECCHI, WUCMO/b3Ys
(m3nyeckne BEIMUMHBI: CKOPOCTb 3/1EKTPOMArHUTHLIX BOJH, A/MHA BOJSHbI Y



4acTOoTa CBETa, 3HEPrna 1 MMNYbLC POTOHA, MePUO nonypacnasa, 3Heprus CBasmn
aTOMHbIX A[ep, NpU ONWCaHWW NPaBUIbHO TPaKTOBaTb (DU3NYECKUIA CMbICH
NCMO/Mb3yeMbIX BEMIMUYNH, UX 0003HAYeHUs M eAuHULbI, YKasblBaTb (DOPMY/ibl,
CBA3bIBAKOLLME [aHHYHO (DM3NYECKYKD BeMYMHY C  APYTUMW  BeNUYMHAMW,
BbIUYMCNATbL 3HaYEeHWE (PU3NYECKON BENNUYNHDI;

aHaM3MpoBaTb (PU3NYECKMe MPOLECChl U ABNEHUS, UCNOMb3ya (DU3NYECKUe
3aKOHbl W MPUHLUMMBI: 3aKOH OMa, 3aKOHbI MOC/1e40BaTe/IbHOTO W Napan/ieflbHoro
COefIMHEHMS MPOBOAHMKOB, 3aKOH J[pkoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM
WHAYKLMK, 3aKOH MPAMOJIMHENHOrO pacnpocTpaHeHusi CBeTa, 3aKOHbl OTPaXKeHWS
CBeTa, 3aKOHbl NPENOM/EHNS CBETa, YpaBHeHWe JWHLWTENHA ANns (oTo3DeKTa,
3aKOH COXpaHeHWs 3HepPruu, 3akKOH COXPaHEHWS MMMNY/bCa, 3aKOH COXPaHeHWS
3NEKTPUYECKOTO 3apsAfa, 3aKOH COXPaHeHWs MaccoBOro 4yucna, noctynatel bopa,
3aKOH pafiMoaKTUBHOrO pacnaga, npyv 3TOM pas3/inyaTb C/IOBECHYHO (DOPMY/IMPOBKY
3aKOHa, ero maremaTuyeckoe BblpaXKeHMe W Yycnosusa (rpaHuupl, o06nacti)
MPUMEHNMOCTH;

onpefensaTb Hanpae/eHe BEKTOPa MHAYKLMN MarHUTHOrO Nos NpoBOAHMKA
C TOKOM, C/ibl AMnepa 1 cuibl JTopeHua;

CTPOUTb W OMMUCbIBaTb W300paKeHWe, CO3[aBaemMoe M/IOCKMM 3epKasiom,
TOHKOWN NTMH30M;

BbIMO/IHATL 3KCMEPUMEHTbI MO WUCCNef0BaHUIO (U3NYECKUX ABMEHWIA U
MPOLECCOB C WCMNOMb30BaHWEM MPSAMbIX W KOCBEHHbIX W3MEPEHWA: NpU 3TOM
(hopMynupoBaTb npobnemy/3agady W rUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 Mpef/ioKeHHOro 060pyaoBaHus, MPOBOAWUTL OMbIT U
(hopmynmpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIE U KOCBEHHbIE U3MEPEHUS (IU3NYECKUX BETMYMNH, NPK
3TOM BbIOMpPaTb OMTMMA/IbHbIA CNOCO6 M3MEPEHUA M MUCMO/b30BaTb M3BECTHbIE
MEeTO/1bl OLIEHKW MOrPELLHOCTEN N3MEPEHWIA;

nccnefoBatb  3aBUCUMOCTU  (DU3MYECKMX BE/IMYMH C  UCMOJSIb30BAHUEM
NPAMbIX W3MEPEHWIA: MNPU 3TOM KOHCTPYMPOBaTb YCTaHOBKY, (MKCMPOBaTb
pe3ynbTaTbl NONYYEHHON 3aBUCUMOCTU (PU3NYECKUX BENNYMH B BUAe Tabnuy, u
rpamKoB, fenatb BbIBOAbI N0 pe3y/bTaTam UCCefoBaHus;

cobnoaaTth npasuna 6e3onacHOro Tpyda npy NpoBedeHUN 1cCnefoBaHui B
paMKax Y4ebHOro 3KCMepuMeHTa, Y4eOHO-MCCNefoBaTeNbCKOM W MPOEKTHOM
[eATeNbHOCTN C MCMNOMb30BaHWEM W3MEPUTE/IbHbIX YCTPOWCTB M N1abopaTopHOro
obopyaoBaHus;

pelaTb pPacyeTHble 3ada4n C $SBHO 3afaHHON (U3NYECKOn MOENbIO,
NCMOo/b3ya (In3nYecKme 3aKOHbI U MPUHLMMbI, HA OCHOBE aHa/n3a YC/ioBUA 3a4a4n
BbIOMpaTh (PU3NYECKYIO MOZAENb, BbIAENATb (hPU3MYECKMe BEMUUHBI U (DOPMYIbl,



Heo6Xo4uMble ANS ee pelueHus, NPOBOAUTL PacYeTbl M OLEHMBATb PeaslbHOCTb
MO/TY4EHHOT 0 3HAYEHNS (DU3NYECKOW BENIMYMHBI;

pellaTb Ka4yecTBEHHbIe 3aayu: BbICTPamMBaTb OrMYECKM HENMPOTUBOPEUNBYHO
LIENOYKY PacCy)XXAEHUA C OMopoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyeckme ABneHns;

MCNoNb3oBaTb  MPW  PeLleHUn  y4yebHbIX  3afa4  COBPEMEHHbIE
NHOPMAaLMOHHbIE TEXHOMOMMIN NS MOWUCKA, CTPYKTYPUPOBaHNSA, MHTEpRpeTaLum
N npeacTaBneHns y4ebHOM N Hay4yHO-MONYNAPHOM UHQOPMaLMK, NOMYYEeHHOW U3
Pa3INUYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NOMyYaeMyto MHPOPMAaLUIO;

0OBbACHATL  MPUHUMMBLI - JENCTBMSA  MalUMH, NPUOOPOoB U TEXHUYECKMX
YCTPOWCTB, pa3nmyaTtb YCNoBMs MX 6e30MNacHOro MUCMo/b30BaHWSt B NOBCEAHEBHOM
XXN3HW;

NPUBOANTL MPUMEpPbI BKaAa POCCUMNCKUX M 3apyOeXXHbIX YUYEHbIX-(DU3NKOB B
pasBMTME Hayku, B OODBACHEHWME MPOLLECCOB OKPYXKAlOLLEro Mupa, B pasBuTUe
TEXHWUKN N TEXHOJOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWUA MO (PM3UKE B MOBCEAHEBHOM YXM3HW
Ans obecneyeHns 6e30NacHOCTM NpKU obpaLleHMn ¢ Npubopammn U TEXHUYECKMU
YCTPONCTBaMW, AJ1 COXPAHEHUS 3[40p0BbA U COGMOAEHNS HOPM 3KO/IOrMYeCKoro
MOBEEHUS B OKPYXKatOLLLEN Cpee;

paboTaTb B rpynne C BbINO/MHEHNEM pPa3IMYHbIX COLMaNbHbIX POfen,
MNNaHMpoBaTb pPaboTy rpynnbl, pauUMOHa/IbHO pacnpefensTb 0643aHHOCTU K
MNNaHMpPOoBaTb AeATeNIbHOCTb B HECTAHAAPTHbLIX CUTyauusx, afeKBaTHO OLEeHMBATb
BK/1aJ, K&XK/A0ro M3 yYaCTHUKOB rpynmbl B peLleHne paccMaTprBaeMori Npo6iemsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoaundecTBO yacoB 3JIeKTp0HHbIe
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATEILHBIC
paodooThl padooThl pecypee
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
Bubnmoteka LLOK
1.1 dusmKa N MeToAbl HayYHOro No3HaHUA 2 0 0 httns://m.edsoo ru/7fA1bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
Bubnmnoteka LLOK
2.1 KitHeMaTvka > . 2 https://m.edsoo.ru/7f41bf72
Bubnmnoteka LLOK
2.2 Anrammka ! 0 2 https://m.edsoo.ru/7f41bf72
Bubnmnoteka LLOK
2.3 3aKOHbI COXpaHeHNs B MexaHuKe 6 1 2 https://m.edsoo.ru/7f41bf72
NToro no pasgeny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJUHAMHUKA
31 OCHOBbI MONEKYNAPHO-KNHETNYECKON 9 0 1 Bubnnoteka LLOK
' TEeopun https://m.edsoo.ru/7f41bf72
Bubnmnoteka LLOK
3.2 OCHOBbI TEpMOAUHAMMK! 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOAHWNSA BeLLEeCTBa. 5 0 0 Bubnnoteka LLOK
' da30Bble nepexoabl https://m.edsoo.ru/7f41bf72
WToro no pasgeny 24
Paznen 4. JIEKTPOJAMHAMUKA
Bubnmnoteka LLOK
4.1 IneKTpocTaTvka 10 . ! https://m.edsoo.ru/7f41bf72
4.2 MOCTOAHHbIN 3NEKTPUYECKINIA TOK. TOKM B 12 1 1 Bubnuoteka LLOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

\ pa3NnNYHbIX cpeaax

https://m.edsoo.ru/7f41bf72

WToro no pasgeny 22
Pe3epBHOe Bpems 2
OBLUEE KOJIMYECTBO YACOB 10 NPOIrPAMME 68 5 9
11 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jeioB U TeM
Ne n/n Konurpoiabusie IIpaktuueckne (UnM¢ppoBbie)
NpPorpaMMbl Bcero
PadoThI paGoTsI o0pa3oBaTe/ibHbIE
pecypcbl



https://m.edsoo.ru/7f41bf72

|

Paznea 1. 9JIEKTPOJAUMHAMUKA

11 MarHuTHoe none. dneKTpoMarH1MTHas 1 1 Bubnuoteka LIOK
' NHOYKUNS https://m.edsoo.ru/7f41c97c
NToro no pasgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yeckne 1 3NeKTPOMarHUTHble 9 0 Bbubnuoteka LIOK
' KonebaHus https://m.edsoo.ru/7f41c97c
2.2 MexaHnyecKre 1 3NeKTPOMarHUTHbIE BO/HbI 5 1 Bubnuoreka LIOK
' https://m.edsoo.ru/7f41c97c
bnbnuoteka LLOK
2.3 OnTuka 10 ! https://m.edsoo.ru/7f41c97c
NToro no pasgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBbI CneLmabHON Teopum 4 0 Bubnuoteka LIOK
' OTHOCUTE/IbHOCTU https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
o Bbubnuoteka LIOK
4.1 DNemMeHTbl KBaHTOBOW OMNTUKN 6 0 https://m.edsoo ru/7fA1c97c
bubnunoteka LIOK
4.2 CTpoenue atoma 4 0 https://m.edsoo.ru/7f41c97c
bubnunoteka LIOK
4.3 ATOMHOE Ao > . https://m.edsoo.ru/7f41c97c
WToro no pasgeny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
bubnunoteka LLOK
51 AneMeHTbI aCTPOHOMUM 1 aCTPOIU3NKN 7 1 httos://m.edsoo.ru/7f41c97c
Toro no pasgeny 7

Paznesa 6. OBOBIIAIOIIEE ITOBTOPEHHUE



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bnbnmoteka LIOK

6.1 ObobujaioLee nosTopeHme 4 0 0 https://m.edsoo.ru/7f41c97c
Toro no pasgeny
Pe3epBHOe Bpems 3
OBLEE KOJIMYECTBO YACOB N0 NMPOrPAMME 68 5 7

YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

® Mskuwes .4 byxosues b.6 Cotckuin H.H ®u3mka 10 knacc(6a3oBblit 1 yrny6neHHbI ypoBeHb) M, »[1pocBeLLeHne

® Mskuwes I'.A byxosues b.5 HapyruH B M ®usmnka 11 knacc(6a3oBbiii U yriy6neHHbIA ypoBeHb) M, »IpocseLeHre»

METOANUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA


https://m.edsoo.ru/7f41c97c

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.edu.ru/

http://www.school.edu.ru/

http://fcior.edu.ru/

http://school-collection.edu.ru/

http://window.edu.ru/


http://www.edu.ru/
http://www.school.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
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