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MNOACHUTEJIBHASA 3AIIMCKA

Mporpamma Mo (u3nMke 6a30BOr0 YPOBHS Ha YPOBHE CpeAHero 06LLero
06pa3oBaHNA pa3paboTaHa Ha OCHOBE MOMOXEHMIN U TpeboBaHWIA K pe3y/bTaTam
OCBOEHMSI OCHOBHOW 06pa3oBaTe/lbHON MporpaMmbl, npeactaBneHHbiXx B ®IOC
COO, a Takke C ydyeToM (pefiepa/ibHON paboyeir MporpaMmbl BOCMUTAHUS Y
KOHUenuuy npenojasaHna yyebHOro npegmerta «®usmka» B 06pa3oBaTe/bHbIX
opraHu3aumax Poccuiickoit depnepaumn, peanm3yroLLmX OCHOBHbl€e
06pa3oBare/ibHble MPOrpammbl.

CofepxaHne nporpammbl Mo (PM3MKe HampasfeHO Ha (HopMMpPOBaHMe
eCTECTBEHHO-Hay4YHOW KapTuHbl Mupa obydatowmxcs 10-11 KniaccoB npw
00yyeHun nx gusmke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AEATe/IbHOCTHOIO
nogxoga. lNMporpamma no usnke cooteBeTcTByeT TpeboBaHusM PIrOC COO K
MNNaHVPYEMbIM JINYHOCTHLIM, MpPeAMETHbIM WM MeTanpeAMeTHbIM pe3y/ibTaTam
00yyeHVs, a TakkKe Y4YMTbIBAET HEeoOXOAMMOCTb peann3aumy MeXnpeaMeTHbIX
CBsi3e (DUM3NKM C eCTeCTBEHHO-HAyYHbIMW Y4YeOHbIMU npeamMeTamn. B Hei
ONpPeAenstoTCA OCHOBHbIE LieNI M3yYeHUs (DU3MKM Ha YPOBHE CpefHero o6Lero
06pa3oBaHus, NnaHMpyeMble pe3y/bTaTbl OCBOEHMSI Kypca PU3NKN: IMYHOCTHBIE,
meTanpeameTHble, NpeaMeTHble (Ha 6a30BOM YPOBHe).

Mporpamma no u3nKe BKIOYAET:

o MNaHMpyemble pe3y/bTaTbl OCBOEHUS Kypca (DM3MKM Ha 6a30BOM YPOBHE, B

TOM 4ymncrie nNpegMeTHble pe3y nbTaTbl MO rogam 00yyeHus:;

e COAepXXaHue yyebHoro npeamerta «Pusmkax» rno rogam 0o6y4eHus.

®du3nKa Kak Hayka O Hambosee 006WMX 3aKOHaX MNPUPOAbI, BbICTyMNas B
KayecTBe y4eOHOro npegmMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BKaL B CUCTEMY
3HaHWU 06 OKpyXKatoLLleM Mupe. LLIKOMbHbINA Kypc (PU3NKN — CUCTEMOOGPA3YHOLLINIA
AN eCTECTBEHHO-HAYUHbIX YUYe6HbIX NPeAMETOB, MNOCKO/bKY (hM3MYECKME 3aKOHbI
neXxkxaT B OCHOBE [MPOLECCOB W SBMEHWIA, U3Y4YaeMblX XuUMUen, BGuonoruen,
(m3myeckoin reorpagmeir KU acTPOHOMMER. Mcnonb3oBaHMe W aKTUBHOE
NPUMeHeHNe  (DM3NYECKMX  3HAHWA  OrMpefenseT  Xapaktep W pasBuTUe
pa3Hoobpa3HbIX TEXHOMNOrMn B Cchepe 3HepreTUKW, TPaHCNOPTa, OCBOEHMS
KOCMOCa, MOJTyYeHMsI HOBbIX MaTepuasioB C 3afaHHbIMW CBOWCTBaMU U ApYrux.
N3yyeHne (M3NKM BHOCUMT OCHOBHOW BKnag B (DOPMUPOBAHWE €eCTECTBEHHO-
Hay4HOW KapTWHblI MUpa ObyuvatoLmxcs, B (HOPMMPOBaAHNE YMEHUI MPUMEHSTD
Hay4YHbIA METOA MO3HAHWA NP BbIMOSHEHUW UMW Y4eOHbIX UCCe0BaHNIA.

B ocHoBy Kypca (hM3MKM ANna YPOBHS CpedHero oo6uero ob6pasoBaHWsA
MOMIOXEH PAL WAEW, KOTOpble MOXHO pacCcMaTpuBaTb Kak MPUHLMMbLI €ro
MOCTPOEHNS.



Hoes yenocmnocmu. B COOTBETCTBUM C HeW KypC ABMAETCA JIOTUYECKM
3aBEPLUEHHBLIM, OH COAEPXXUT MaTepuan U3 BCEX Pas3fenoB PU3NKKU, BKIKOYAET Kak
BOMPOCbI KNacCUYeCKOM, Tak U COBPEMEHHOW (DU3MKMN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Hell MaTepuan Kypca (U3MKK
00beAVHEH BOKPYr (M3nyecknx Teopuit. Bepywmm B Kypce aBffeTCA
(hopmmnpoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbIX YPOBHAX MaTepun, BELLECTBE U
rnone.

Hoes eymanumapuzayuu. E€ peanuszaumsi npegnonaraeT WCNosb30BaHMe
ryMaHUTapHOro noTeHumana (U3MYeckonm HayKu, OCMbIC/IEHWE CBA3W pPa3BUTUA
m3vkn Cc pasBuTMem o00WECTBa, a TakkKe C  MMPOBO33PEHYECKMMMU,
HPaBCTBEHHbLIMW 1 3KONOrMYECKUMI NPo6emMamu.

Hoess npuxnaonou  uanpasrennocmu. Kypc (Qu3uMku  npegnonaraet
3HAKOMCTBO C LUMPOKUM KPYTOM TEXHUYECKUX MU TEXHOMOMMYECKUX MPUIOXKEHNI
N3yYEHHbIX TEOPUI1 1 3aKOHOB.

Hoes okonoeusayuu pPean3yeTcs MOCPeACTBOM BBEAEHUS 3/IEMEHTOB
COAepXaHus, MNOCBALWEHHbIX 3KOMOTMYECKM  Mpob/sieMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHWKW W TEXHOJIOTWA, a TakXe 00CYXXAeHWs
Npo6sem paunoHaIbHOro NPUPOAONO/L30BAHNSA U 3KOTOMMYECKO 6e30MacHOCTH.

CTepXXHeBbIMU 3/1IEMEHTaMU Kypca (JM3MKM Ha YPOBHE CpeaHero obuiero
0bpaszoBaHNa ABNAOTCA (PU3nYeckue Teopumn (popmmpoBaHme NpeacTaBieHUid o
CTPYKTYpe NOCTPOEHUS (hU3MYECKOn Teopun, ponu hyHAaMeHTa/IbHbIX 3aKOHOB Y
MPUHLUMNOB B  COBPEMEHHbIX MPEACTAB/MIEHMAX O  MPUPOAe,  rpaHuuax
MPYMEHNUMOCTN TEOPWUW, [A/19 ONUCAHUA EeCTEeCTBEHHO-HAYUHbIX SABMIEHUA U
MpoLIeccoB).

CUnCTeMHO-[eATeNbHOCTHbIN MOAX0[ B Kypce (hM3MKK peannsyeTca npexae
BCEro 3a CYET opraHu3aumm 3KCNepuUMeHTa/IbHON AeATeNIbHOCTM 00Yy4atoLmnXxcs.
[na 6a30BOro YypoBHA Kypca (M3MKM — 3TO WCMO/Ib30BaHNE CUCTEMbI
(PpPOHTaNIbHBIX  KPATKOBPEMEHHBIX 3KCMEPUMEHTOB U N1abopaTopHbIX paborT,
KOTOpble B MporpaMme Mo (puanke o6beAuHEHbI B OOLMIA CMUCOK YHEHNYECKNX
NpaKTUYecKMX paboT. BblgeneHne B yKa3aHHOM MepeyHe 1abopaTopHbIX paboT,
MPOBOAMMbBIX A/ KOHTPONASS W OLEHKW, OCYLLECTB/SETCS Yy4YaCTHMKaMU
06pa3oBaTe/IbHOro rnpouecca MCXoAs M3  OCOBGEHHOCTE MNaHMPOBaHUS U
OCHalleHNs KabuHeTa u3nku. [lpu  3Ttom obecneuvBaeTcd  OBfageHMe
06yyvaloLLMMNCA YMEHUAMM MPOBOAUTL KOCBEHHbIE W3MEPEHWUS, UCCefoBaHNA
3aBMCUMOCTE  (DU3NYECKMX BESIMUYMH W MOCTAHOBKY OMbITOB MO MNpPOBepKe
MpeanoXeHHbIX TMNoTes.

Bonblloe BHMMaHWe YLEeNAeTCs PeLIeHM0 PacyeTHbIX W KayeCTBEHHbIX
3agad. [Mpy 3TOM 419 pacyeTHbIX 3a4a4y NPUOPUTETOM ABNAKOTCA 334ayn C SBHO
3aJaHHON (IM3NYECKOIN MOAENbIO, NO3BONAOLLME NPUMEHSATL U3YUYeHHbIE 3aKOHbI U



3aKOHOMEPHOCTW KaK M3 OAHOro pasfena Kypca, Tak U WHTErpupys 3HaHuWA ©3
pasHbIX pasgenos. [ns KayeCTBEHHbIX 3a4a4y NMPUOPUTETOM SABMAKOTCA 3afaHNsA Ha
0ObACHEHWE NPOTeKaHUs (U3NYECKUX SBMEHWUIA U MPOLLECCOB B OKPY>KatoLLein
XWU3HKN, Tpebytolime Bblbopa (MU3NYECKOW MOAeNn AN CUTyaumn MNpakTUKo-
OPVEHTUPOBAHHOIO XapakTepa.

B cootBetctBMM ¢ Tpe6oBaHuamm @DroCc COO K maTepuasbHO-
TEXHUYECKOMY obecneyeHnt0 Yy4vyebHOro npouecca 6a30Bblil YPOBEHb Kypca
(hbM3MKN Ha YpOBHE CpefHero obLiero o6pasoBaHnsa LO/KEH N3yYaTbCa B YC/IOBUAX
NpeamMeTHOro KabuHeta (U3NKM WAW B YCNOBUAX WHTErPUPOBAHHOIO KabuHeTa
NpeamMeToB €CTECTBEHHO-HAy4yHOro umkna. B kabuHeTe uU3MKM JOMKHO ObITb
HeobxodMmoe nabopaTtopHoe 060pYyAOBaHWE [/ BbIMOMIHEHUS YKa3aHHbIX B
nporpaMmme mno m3nkKe Y4eHNUYeCKUX NpakTUuyecKnx paboTt u AeMOHCTpaLMOHHOe
obopyaoBaHue.

[leMOoHCTpauUnoHHoe 060pyaoBaHMe (HOPMUPYeETCA B COOTBETCTBUM C
MPUHLUMNOM  MWHUMaNbHOW  [0CTaTOYHOCTM U 0bGecrneymBaeT MOCTAHOBKY
MEePEYNCNIEHHbIX B MporpaMMe Mo (U3NKe KIHOYEBbIX AEMOHCTpauui ans
nccnefoBaHs  M3yvyaeMblX  SIBMIEHWA U MPOLLECCOB,  AMMUPUYECKUX W
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKNX MPUMEHEHUIA.

JTabopatopHoe o6opydoBaHME [ANS YYEHUYECKUX MPaKTUYeCKUX paboT
(hopmMupyeTcs B BUAE TeMaTUUECKMX KOMIMNEKTOB M 06ecnevmBaeTcs B pacuyeTe
O4HOr0 KOMMN/eKTa Ha [ABYX obydarowmuxcs. TemaTuyeckue KOMIMEKTbI
nabopatopHoro o06opynoBaHUA [A0/MKHbI OblTb MOCTPOEHbI Ha KOMMJIEKCHOM
MCNONb30BaHUM aHaNIoroBbIX U UM(POBLIX NPUOOPOB, a TakkKe KOMMbHTEPHBLIX
N3MePUTESIbHBIX CUCTEM B BUAE LMDPOBLIX TabopaTopuid.

OCHOBHbIMM LIENSIMUN U3Yy4eHNs (IN3NKKM B 06LLLEM 06pa3oBaHM SBNAKOTCS:

o (hopMUpOBaHME WHTEpeca W CTPEM/IEHUA OOyYatoLMXCAa K Hay4yHOMY
M3YYEHUIO MPUPOAbI, PasBUTUE WX WHTENNEKTYallbHbIX U TBOPYECKMX
CMOCOBHOCTEN;

e pas3BuUTME MpPeLCTaB/IEHNIA O HAyYHOM METOAEe NO3HaHUS U POPMUpPOBaHME
nccnefoBaTelbCKOro OTHOLLEHNS K OKPYXXatoLWUM AB/IEHUAM;

o (hOpMUpOBaHME HAY4YHOr0 MWPOBO33PEHUSI KaK pe3ynbrata WU3y4veHus
OCHOB CTPOEHUSA MaTepun N PYyHAAMEHTa/IbHbIX 3aKOHOB (DU3NKMU;

o (opmMMpoBaHME YMEHWUIA OOBACHATb SABMEHWS C  UCMO/b30BaHUEM
(hM3MYECKMNX 3HAHWI N HaYYHbIX [OKa3aTe/NbCTB;

o (popmMupoBaHME MpPeACcTaBNeHUMIn O PONM (PU3NKU LN PasBUTUS LPYrUX
€CTEeCTBEHHbIX HayK, TEXHUKM N TEXHOJIOT A,

JoCTKeHNe 3TUX Liesiel 06ecneynBaeTCa peLleHneM Creayowmnx 3agay B

npouecce M3y4eHUs Kypca (M3NKN Ha YPOBHE CpeHEro 06LLero o6pasoBaHus:



e npuobpeTeHMe  CUCTEMbI  3HaHM 06  0OWMX  (PM3MYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusx, BK/OYas MeXaHWKY,
MOMEKYNAPHYIO  (DU3WKY, 3NeKTPOAVMHAMWKY, KBaHTOBYK (DM3UKY W
3/IEMEHTbI aCTPOMU3INKMK;

o (opmMupoBaHME YMEHWIA MPUMEHATb TEOPeTUYecKMe 3HaHua  Ans
OOBACHEHUA  (DM3NYECKMX ABMEHUIA B Mpupode W AN NPUHATUA
MPaKTUYECKMX PeLLeHNA B MOBCEAHEBHOMN YXU3HU;

e OCBOEHMe CMOCOO0B peLleHns pas3/IMYHbIX 33fad4 C SBHO 3afaHHOWA
(hn3nyeckorM MOfenblo, 3afdad, MnoApasyMeBaroLmMX CaMOCTOATE/IbHOEe
cozfaHne hr3nYecKom Moaenu, aaekBaTHON YCNOBUAM 3adauu;

e MOHMMaHWE (U3NYECKMX OCHOB W MPUHLMMOB [AENACTBUA TEXHUYECKMX
YCTPOWCTB U TEXHONOMMYECKMX MPOLECCOB, UX B/IMSHUA Ha OKPYXKatoLLyHo
Cpeay;

e OB/laJeHNe MEeTOAaMN CaMOCTOATE/IbHOIO MaHWPOBaHWSA W MPOBeAeHUs
(bM3MYECKNX IKCMEPUMEHTOB, aHaM3a M MHTeprpeTauumn MHgpopmaumu,
onpefeneHns JOCTOBEPHOCTM MOMYYEHHOIrO pe3y/bTara;

e CO3[aHue YC/oBWUIA ANA Pa3BUTUA YMEHUIA NPOEKTHO-MUCCeA0BaTe/IbCKOWA,
TBOPYECKON [eSATENIbHOCTH.

Ha wn3syyeHne un3nkn (6a30BbI YPOBEHb) Ha YPOBHE CPeAHEro 06LLero
obpaszoBaHua oTeoanTca 136 yacoB: B 10 Knacce — 68 yacoB (2 yaca B Hefento), B
11 knacce — 68 yacos (2 4aca B Heflefto).

Mpepnaraemblii B nporpaMMe Mo ()M3nKe nepeyveHb /1a6OPaTOPHbIX U
MPaKTUYeCKMX paboT ABMSETCA PEeKOMEeHAOBaHHbIM, Y4uuTeNb AenaeT Bblbop
npoBefeHNs NabopaTopHbIX pPaboT M OMbITOB C Y4YETOM WHAMBULYASIbHbIX
0C0BEHHOCTe 00yYatoLMXCS.



COAEPXKXAHUE OBYUYEHUASA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUSA

®du3nka — Hayka 0 npupoge. HayyHble MEeTOAbl MO3HAHWUS OKPY)KAHOLLEro
mMupa. Ponb 3KCMepUMeHTa W TeopuyM B MpoOLEecce MO3HAHUS  NPUPOAbI.
IKCMEPUMEHT B (DU3NKE.

MO,D.EI'II/IpOBaHI/Ie (bI/I3I/ILIeCKI/IX ABNEHUN U npoueccos. Haytlele TMMNOoTe3bl.
dusnyeckne 3aKoHbl U TEOPUN. rpaHI/ILLbI NMPUMEHNMOCTH d)I/I3I/ILIECKI/IX 3aKOHOB.
IMpuvHUKMN COOTBETCTBUA.

Ponb 1 MecTo (m3nkn B (hOPMUPOBAHUM COBPEMEHHON Hay4HOWN KapTWUHbI
MUpa, B MPaKTUYECKOW AeATENIbHOCTI NOAEN.

Jlemoncmpayuu

AHaI0roBble U Ll,l/l(prBbIe N3MEPUTEJIbHbIE |'|p|/|6opb|, KOMMbKOTEPHbIE
AATYMKN.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHun4yeckoe ABKeHWe. OTHOCUTENIbHOCTb MEXaHWUYECKOro ABVKEHUS.
Cuctema otcyeTa. TpaeKTopus.

MepemelleHMe, CKOPOCTb (CpeaHsis CKOPOCTb, MrHOBEHHas CKOPOCTb) W
YCKOPEHME MaTepuasibHOM TOUKKM, UX MPOEKUUN Ha OCU CUCTEMbI KOOPAMHAT.
CnoxeHve nepemeLLeHniA U CNOXKEHNE CKOPOCTENA.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MNPSMOSMHENHOe ABMXEHME. [padmku
3aBMCUMOCTW  KOOPAWMHAT, CKOPOCTW, YCKOPEeHUs, nyTM U NepemeLleHns
mMaTepuanbHON TOYKM OT BPEMEHM.,

CB0b60AHOE NafieHne. Y CKopeHne cBO60AHOMo NageHus.

KpuBonuHeliHoe  ABMXKeHWE.  [BMXKEHME  MaTepuanbHOM  TOUKM MO
OKPY>KHOCTW C MOCTOSIHHOM NO MO/Y/H0 CKOPOCTbIO. YTN0Bas CKOPOCTb, IMHENHANA
CKOpoCTb. [Mepnog 1 yacToTta obpatleHuns. LieHTpocTpemMnTenbHOe YCKOpPeHUe.

TexHU4Yeckmne YCTPOMCTBA U MPaKTUYECKOe MPUMEHEHWE: CrnuaomeTp,
ABVXeHMe CHapAOO0B, LeMnHbIE 1 PEMEHHbIE NepeaaYnt.

Jlemoncmpayuu

Mogenb cUCTEMbl OTCYETa, WMKOCTPaLMS KMHEMATUYECKMUX XapaKTepuCTUK
[BVKEeHUS.

MpeobpaszoBaHme ABMKEHWNIA C UCMOMb30BAHMEM MPOCTbIX MEXaHW3MOB.

MageHVe Ten B BO3AYXE M B Pa3peXXeHHOM MpoCTPaHCTBe.

HabntogeHve ABMXeHWA Tena, OPOLLEHHOro Mof Yr/ioMm K rOpuU3OHTY W
FOPU30HTA/ILHO.



13mepeHue yCKopeHus CBOBOAHOIO nafeHus.

HanpasneHne CKOPOCTW NpU ABUXEHUUN MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

3yyeHne HepaBHOMEPHOIO ABMXXEHUS C Lie/Ibl0 ONpefesieHnss MrHOBEHHOM
CKOPOCTMU.

VccnenoBaHve COOTHOLLEHWUA Mexay MNyTAMKW, MPOMAEHHbIMM TeoM 3a
nocnegoBatefibHble paBHblE TMPOMEXYTKA BPEMEHU Npu  PaBHOYCKOPEHHOM
ABWXEHUW C Ha4Ya/IbHON CKOPOCTbIO, PAaBHOMN HY/IO.

3yyeHne OBVKEHUS LLapUKa B BA3KOMW XXNAKOCTU.

3ydeHve ABWXKeHNA Tena, 6POLLIEHHONO FOPU30HTASILHO.

Tema 2. /lunamuxa

MpuHUMN  OoTHOcUTenbHoCTM  Tanunes. TlepBblid  3aKOH  HblOTOHA.
VHepumanbHble CUCTEMbI OTCUETA.

Macca Tena. Cuna. MpuHUMN cynepnosvmuun cun. BTtopoit 3akoH HbOTOHa
A9 MaTepuasibHOM TOUKKU. TpeTuin 3aKoH HboTOHA NS MaTepuaibHbIX TOYEK.

3aKOH BCeMMpHOro TAroteHna. Cuna TaXecTn. [lepBasd KOCMUYeCKas
CKOPOCTb.

Cwuna ynpyrocTtu. 3akoH 'yka. Bec Tena.

TpeHune. Buabl TpeHNsa (MOKOA, CKOMbXeHNUs, KadyeHus). Cuna TpeHus. Cyxoe
TpeHue. Cuna TPeHUsA CKOMBbXKEHUA N cUna TPeHUa nokos. KosghuumeHT TpeHus.
Cwnna conpoTUBEHUS NPW ABUXKEHUW TeNa B XXUAKOCTU UK rase.

MocTynartenbHOe 1 BpalaTesibHOe ABVKEHMe abCoMOTHO TBEPLOTO Tesa.

MOMEHT CW/Ibl OTHOCUTE/IbHO OCW BpalweHus. [11e4yo cunbl. Ycnosus
paBHOBECUSI TBEPAOrO Tena.

TexHU4Yeckne YCTPOMCTBA M NPaKTUYECKOe MPUMEHEHME: MNOALLIMMHUKN,
[BV>KEHWE UCKYCCTBEHHbIX CMYTHUKOB.

Jlemoncmpayuu

ABNeHne nHepumu.

CpaBHeHMe Macc B3auMOAENCTBYOLLMX TeN.

BTopoit 3akoH HbOTOHA.

i3mepeHue cun.

CnoxxeHwue cun.

3aBUCMMOCTb CW/Ibl YIIPYrOCTU OT fedopmarmn.

HeBecomocTb. Bec Tena npyn yCKOPeHHOM MoAbeMe U NafeHnu.

CpaBHeHVe CUN TPEHUA NOKOSA, KaYEHUSA U CKONBbXEHNS.

Ycnosus paBHOBECUA TBEPLOro Tesa. Buabl paBHoBeCUS.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

3yueHune aBmKeHUst 6pycka No HaK/OHHOW MOCKOCTH.



ViccnengoBaHue 3aBMCUMMOCTW CU YNPYrOCTW, BO3HUKAOLWMX B MPYXUHE U
Pe3HOBOM 06pasLie, 0T UX AethopMaunn.

VccnenoBaHve ycnoBuiA  paBHOBECUA TBEPAOrO Tena, WMEHLEro ocb
BpaLleHus.

Tema 3. 3axonnt COXpanenus 6 mexarnuke

MmnynbCc maTepuanbHOM TOUKM (Tena), CUCTEMbl MaTepuasibHbIX TOYeK.
mnynbC cunbl U U3MeHeHMe uMNynbca Tena. 3akKOoH COXpaHeHWs WMMMYy/bCca.
PeakTMBHOE ABWXXEHME.

PaboTa cunbl. MOLWHOCTb CUSIbI.

KnHeTuyeckass aHeprusi martepuasibHOn Touku. Teopema 06 W3MEHEHUU
KWHETUYECKOIN SHEPTUN.

MoTeHUnanbHas aHeprus. [MoTeHUnanbHas 3Heprua ynpyro
AeOpMUPOBaHHOM  NPYXWHbI.  TloTeHUManbHas  3Heprus  Tena  B6M3N
MOBEPXHOCTU 3EM/IN.

[MoTeHUWanbHble  U” HenoTeHUWanbHble  CUJIbI. CBA3b  paboThl
HeMOTEeHUMANIbHbIX CU/T C WU3MEHEHMEM MEXAHUYECKOW 3HEPTrUU CUCTEMbI Ten.
3aKOH COXpaHeHNs1 MeXaHNYECKOM 3HeEpPrun.

Ynpyrue n Heynpyrme CToIKHOBEHUA.

TexHNYeckme YCTPOMCTBA U NPaKTUYECKOE MPUMEHEHWE: BOAOMET, KOMep,
MPY>KUHHbIA MUCTONET, ABMXEHNE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHUsa nMmnyrbCea.

PeaKTVBHOE AB/XEHNE.

Mepexof NOTEHLMaIbHON 3HEPT U B KMHETUYECKYHO 1 06paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

3yyeHne abCOMOTHO HEYnpyroro yaapa € MOMOLLbI [BYX OAMHAKOBbIX
HUTAHBbIX MaATHNKOB.

WccnenosaHme €BA3WM paboTbl CUMbl C M3MEHEHMEM MEXaHNUYECKOWN SHEPruun
Tena Ha NpUMepe pacTAXKeHUA Pe3VHOBOIO XryTa.

Pa3znen 3. MouiekyasipHas pU3NKA ¥ TEPMOJIUHAMHUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIE MOJSIOXKEHNA MONEKYNAPHO-KUHETUYECKON TEOpUU N NX OMbITHOE
obocHoBaHMe. BpoyHoBCcKoe ABWXeHve. Auddpysmsa. Xapaktep [OBWKEHUA W
B3aMMOJENCTBMSA 4acTuL, BellecTBa. Mofenn CTPOEHMsI ras3oB, >KUAKOCTEN WU
TBEPAbIX TN N 00BACHEHME CBOWCTB BELLECTBA HA OCHOBe 3TUX Mogenei. Macca un
pasmepbl Monekyn. Konnyectso BellecTsa. [locTosHHas ABoragpo.

Tennosoe paBHOBecue. Temnepatypa n eé namepeHue. LLikana temnepatyp
Llenscus.



Mogeno ungeanbHoro rasa. OCHOBHOE  ypaBHeHME  MOJIEKYNAPHO-
KWHETMYECKON Teopun unAeasibHOro rasa. ABCOMOTHas TemrepaTypa Kak Mepa
CpeAHer KWHETUYECKOW 3Heprum TEernnaoBOro [ABWMXKeHWA uvactuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHe MeHeneeBa—KnanenpoHa.
3akoH [anbToHa. 3onpoLlecchl B naeasibHOM rase ¢ NOCTOAHHbLIM KOJIMYECTBOM
BewlecTBa. [pagmuyeckoe npefcTaB/ieHMe W30MPOLECCOB: M30TEPMa, M30X0pa,
n3obapa.

TexHMYecKe YCTPOWCTBA M NPaKTUYECKOe MPUMEHEHME: TepMOMeTp,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBaloWMe [AMCKPETHOE CTPOeHMe BeLLecTBa, oTorpagpum
MOIEKY T OpraHUYecKnx coevHEHNIA.

OnbITbl N0 AUDDY3NUN XKNAKOCTEN 1 ra3os.

Mozesib 6p0yHOBCKOr0 ABVKEHUS.

Mogenb onbiTa LLTepHa.

OnbITbl, [OKa3blBaroLme CyLLIeCTBOBaHwue MEXMONEKYNAPHOTo
B3aMMO/ENCTBUS.

Moge b, UINICTPUPYOLLAas NPMpPOAY AaBNeHWs ra3a Ha CTEHKM COCY[a.

OnbITbl, WMKOCTPUPYIOLLME YpPaBHEHME COCTOAHWUA WAeasIbHOro rasa,
M30MpoLecChl.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

OnpefeneHne maccbl BO3fyxa B KaCCHOM KOMHaTe Ha OCHOBE M3MepeHWi
06bEMa KOMHaTbI, JaBfieHns 1 TeMnepaTypbl BO3fyXa B HEiA.

VccnenoBaHve 3aBUCUMOCTI MEXAY napameTpamy COCTOSHWUSA Pa3peXxeHHOro
rasa.

Tema 2. Ocnoebl mepmoouHamuxu

TepmognHammnyeckass cucTeMa. BHYTPeHHsAs 3Heprus TepMoAMHaMUYeCKOw
CUCTEMbI 1 CNOCO6bI ee n3MeHeHus. KonmyecTBo TensioTbl U pabota. BHY TpeHH:AS
3HeprMs  OAHOATOMHOrO  MaeanbHOro  rasa.  Buabl  Tennonepegauu:
TenIoNpPoBOAHOCTb, KOHBEKLMS, U3NyYeHMe. YenbHasa TENnI0eMKOCTb BeLLeCTBa.
KonnyecTso TennoTbl Npun Tennonepegadye.

MoHaTe 06 aamabaTHOM npouecce. [epBbli 3aKOH TEPMOANHAMUKMN.
[MpuMeHeHWe MepBOro 3akoHa TepMOAMHAMUKM K u3ornpoueccam. [Mpadumyeckas
NHTepnpeTayms paboTbl rasa.

BTopoli 3akoH TepmoAvHamMuKK. HeobpaTMocTb NPOLLECCOB B NPUPOLE.

Tennosble  MawwuHbl.  TlpMHUMNBI  OEACTBUA  TEMIOBbIX — MaLLMH.
[MpeobpazoBaHNa 3HepPrv B TEMMOBbIX MawmHax. KoapduuMeHT mnosie3Horo
[eNCTBMA TennoBoi MawnHbl. Likn KapHo v ero Koag(MuueHT Mone3Horo
[eiCTBUA. DKOOrnYeckmne NpobieMbl TEMMO3HEPTETUKMN.



TexHuyeckme YCTPOMCTBA W  MPaKTUYECKOe MPUMEHEHWE: ABUraTeb
BHYTPEHHEro cropaHusi, 6bITOBON X0N0AUNbHUK, KOHAMLMOHEP.

Llemoncmpayuu

i3mMeHeHMe BHYTPEHHEN 3Hepruu Tena MNpu COBEPLUEHUM pPaboTbl: BbINET
NPo6bKM M3 OYTbINKM NOJ AEACTBMEM CXKATOro BO3AyXa, HarpeBaHue 3adumpa B
NaTyHHOW TPyoKe nyTeM TpeHus (BMAEOAEMOHCTPaLMS).

13MeHeHWe BHYTPeHHe aHeprum (TemnepaTypbl) Tena Npv Tensnonepeaaqe.

OnbIT nNo agmabaTHOMY paclMpeHnto Bosfyxa (OMbIT C  BO34YLUHbLIM
OrHUBOM).

Mogenv napoBor TypouHbI, ABUraTeNst BHYTPEHHEr0 CropaHns, PeakTUBHOIO
ABUraTens.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomoi

3mepeHue yaenbHON TeNI0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanusa eeuwyecmea. Dazoevie nepexoonvl

Mapoobpa3oBaHMe N KOHAeHcauus. VicnapeHue n KuneHue. ABGCONKOTHas U
OTHOCWUTENbHAsi BNaKHOCTb BO3[yXa. HacbIWeHHbIA nap. YaenbHas TennioTa
Nnapoobpas3oBaHms. 3aBUCMMOCTb TEMMEPATYPbl KUMNEHUS OT AaBNEHWS.

Teepaoe Teno. Kpuctannmyeckue n amopHble Tena. AHUM30TPONUS CBOMCTB
KpucTanioB. XXuakue Kpuctansibl. CoOBpeMeHHble Matepuanbl. [lnaBneHve u
KpucTanmsaums. Y aenbHas Tennota nnasneHums. Cyénumaums.

YpaBHeHWe TenioBoro 6anaHca.

TexHU4Yeckme YCTPOMCTBA WM MNPAKTUYECKOE MPUMEHEHMUE: TUrPOMETP W
MCUXPOMETP, Ka/IOPUMETP, TEXHOMOTMW NONYYEHNSI COBPEMEHHbLIX MaTepuanos, B
TOM YMC/le HAHOMATEPUasoB, Y HAHOTEXHOMOM NN,

Jlemoncmpayuu

CBOICTBa HACbILLEHHbIX MapoB.

KunneHre npy NOHMKEHHOM [aBNeHNN.

Cnocobbl M3MepeHUs BNaXKHOCTMU.

HabntogeHve HarpesaHus U NiaBneHns KPUCTa/IMYeCcKoro BeLLecTBa.

JleMoHCTpaumsa KpucTanios.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomoi

13mepeHmne 0THOCUTENIbHOW BaXXHOCTW BO3AyXa.

Pa3znen 4. DiekTpoauHAMMKA
Tema 1. Inekmpocmamuxa
AnekTpmsauma Ten. ONeKTpuyeckuii 3apsg. [ea Buaa 3NeKTPUYECKnX
3apafoB. MPOBOAHWKW, AM3NEKTPUKN W MONYNPOBOAHMKA. 3aKOH COXpPaHeHus
3/IEKTPUYECKOTO 3apsaja.
B3aumogeiicTeme 3apaaoB. 3akoH KyroHa. ToUeYyHbI 3N1eKTPUYECKMiA 3apsaf.
AnekTpuyeckoe nonfe. HanpsKEHHOCTb  3MEKTPUYECKOro nond.  MpuHumn



Cyneprnosnunn 3NeKTPUYECKUX Noneid. JIMHAM HanpsHKEHHOCTU 3M1eKTPUYECKOTrO
rnons.

Pabota cun  anekTpocTatMyeckoro  nond.  loTeHuman.  PasHOCTb
noTeHumanoB. [POBOAHMKN W AU3NEKTPUKA B 3/IEKTPOCTATUYECKOM MOSIe.
[nanekTpryeckas NPOHULLAEMOCTb.

AnekTpoeMKocTb. KoHAeHcaTop. S/1eKTPOEMKOCTb NIOCKOro KOHAeHcaTopa.
AHeprusa 3apsHKEHHOro KoOHAeHcaTopa.

TexHMYecKre YCTPOCTBA M MNPaKTUYeCKOe MPUMEHEHMe: 3/1eKTPOCKON,
3NIEKTPOMETP, 3ANIEKTPOCTaTUYeCKad 3almMta, 3a3eM/IeHne  31eKTponpuobopos,
KOHAEHCcaTop, KONUPOoBasbHbIV annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOINCTBO U NPUHLMMN AEWACTBUA 3N1EKTPOMETpA.

B3anmogeincTeme HasNeKTpU3oBaHHbIX Terl.

SNEKTPNYECKOe Nose 3apsXKeHHbIX TeSl.

[MPOBOAHVIKM B 3/IEKTPOCTATMYECKOM MOSe.

AneKTpocTaTnyecKas samTa.

[N3NeKTPUKM B 3/1eKTPOCTATUYECKOM MOJIE.

3aBMCUMOCTb  3/1IEKTPOEMKOCTM  M/IOCKOr0  KOHAeHcaTopa OT  Mowaju
MNACTUH, PACCTOAHMS MEXAY HUMU U U3INEKTPUYECKON MPOHNLAEMOCTN.

3Heprua 3apsHKeHHOro KoHAeHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

13mMepeHune 3N1eKTPOEMKOCTM KOHAEHcaTopa.

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

JNEKTPUYECKMIA TOK. YCNOBMS CYLLECTBOBAHUA 3/1EKTPUYECKOr0 TOKa.
NcTouHmKmM Toka. Crna ToKa. MoCTOSIHHbIN TOK.

Hanps»keHune. 3akoH Oma Anqa yyacTka Lenu.

SNEeKTPMYECKOe COMNPOTMB/IEHNE. Y[e/lbHOe COMPOTUB/IEHWNE BeLLECTBA.
MocnepoBaTenibHOE, NapasineNbHOe, CMeLlaHHOe COeANHEHME NMPOBOLAHMKOB.

PaboTa anekTpuyeckoro Toka. 3akoH [pkoyna-SleHua. MOLLHOCTb
3NEKTPUYECKOr0 TOKa.

ANeKTpoABMXKYLLAA cuia MU BHYTPEHHee CONPOTUMB/IEHNE MCTOYHMKA TOKa.
3akoH Oma A515 NOMHOM (3aMKHYTOIM) 3neKTpryeckoi Lenun. KopoTkoe 3aMblKaHue.

ONEKTPOHHas  MPOBOAUMOCTb  TBEpPAbIX  MeTa/yioB.  3aBUCUMOCTb
COMPOTUB/IEHUS META/INIOB OT TemnepaTypbl. CBepXNpPoBOAUMOCTb.

SNEKTPNYECKMIA TOK B BaKyyme. CBOMCTBA 3/1EKTPOHHBIX MY4YKOB.

MonynpoBogHukn.  CobCTBeHHad M NpPUMMeCHas  MPOBOAUMOCTb
MonynpoBoAHMKoB. CBoMCTBa p—Nn-nepexoaa. NonynpoBoAHNKOBbLIE MPUOOPI.

ONeKTpUYeCKMin TOK B pacTBopax W  pacniaeax  3/1eKTPOSIUTOB.
QNEKTPONUTUYECKas guccoumnanma. INeKTponms.



ANeKTpu4yecknin TOK B rasax. CamoCTOsTeNlbHbIA WU HecaMOCTOATE/bHbIN
paspaa. MonHus. Inasma.

TexHU4Yeckne YCTPONCTBA W MNPAKTUYECKOE MPUMEHEHWE: amrepmeTp,
BO/IbTMETP, PeocTaT, WCTOYHWKM TOKa, 3MEKTPOHarpesarte/ibHble npuoopsl,
3/1EKTPOOCBETUTE/NbHbIE NPUOOPLI, TEPMOMETP COMPOTUBNEHUS, BaKYYMHbIA AMO[,
TEePMUCTOPBbI 1 (HOTOPE3UCTOPLI, NOMYNPOBOAHNKOBBIN AN0A, Fa/TbBAHUKA.

Llemoncmpayuu

13mepeHwue cusibl TOKa 1 HamnpsXXeHus.

3aBUCMMOCTb COMPOTMB/IEHUSA UWINHLPUYECKUX MPOBOAHMKOB OT A/INHBI,
NAoLWaan nonepeyHoro CeYeHnsa n Mmarepumana.

CMellaHHOe coeanHeHMe NMPOBOAHMKOB.

MpsAmMoe WM3MepeHWe 3NeKTPOABWKYLLEeA cunbl. KOpoTkoe 3aMblKaHue
ra/ibBaHNYECKOro 3/1eMeHTa U OLleHKa BHYTPEHHEro CONpOTUB/IEHUS.

3aBMCMMOCTb CONPOTUB/IEHNA METASI/IOB OT TeMMepaTypbl.

[MpOBOAMMOCTb 3/IEKTPO/IUTOB.

IcKpoBOiA paspag 1 NPpoBOAMMOCTb BO3AyXa.

O[ZHOCTOPOHHAA NPOBOAMMOCTb Anoaa.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

3yyeHre CMeLLaHHOro CoeIMHEHNSA Pe3UCTOPOB.

3mepeHue 3neKTPOABMXKYLLEN CU/IbI UCTOYHMKA TOKA M €ro BHYTPEHHEro
CONPOTUBIEHNS.

HabntoaeHve anekTponmaa.

MexknpeaMeTHbIe CBA3U

N3yyeHne Kypca (m3nKm 6a30BOro ypoBHsi B 10 Kiacce OCyLLECTBNAETCA C
YUYETOM cofepyKaTeNbHbIX MeXMNpPeAMETHbIX CBA3e C Kypcamnm MaTemMaTuKw,
61oNIornn, XMMnK, recrpatumn 1 TEXHOIOrNN.

Mesicnpeomemnvie nonsimusi, CBA3aHHbIE C U3YYeHWEM METOLOB HAy4YHOro
MO3HaHMS: SIBMEHWME, Hay4yHbIA (hakT, runoTesa, (U3MYecKas BesiMuMHa, 3aKOH,
Teopus, HabNtOeHNE, IKCNEPUMEHT, MOLE/IMPOBaHWE, MOE/b, U3MEPEHNE.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, /NNHEMHas  (DYHKLWUS,
napabona, runepbona, Ux rpauKn N CBOMCTBA, TPUrOHOMETPUYECKME (DYHKLNN:
CWHYC, KOCUMHYC, TaHT€HC, KOTaHIeHC, OCHOBHOE TPMIOHOMETPUYECKOe TOX/AECTBO,
BEKTOPbI 1 VX MPOEKLMN HA OCM KOOPAMHAT, C/IOXKEHNE BEKTOPOB.

Buonocusi: MeXaHNYeCKoe ABVKEHWE B XXMBOIN npupoge, Avgdysns, ocMoc,
Tens006MeH XWBbIX OpraHn3MoB (BUAbI Tenaonepefayn, TEMI0BOE PaBHOBECHUE),
3NEKTPUYECKINE ABMIEHWNA B XXUBOW NPUPOE.

Xumus: JUCKPETHOE CTPOEHMEe BELLECTBa, CTPOEHWe aTOMOB W MOJIEKY/T, MOJIb
BelLLecTBa, MOMISIpHas macca, TensjoBble CBOWCTBA TBEPALIX TeN, >XMAKOCTEN u



rasoB, 3MEKTPUYECKME CBOICTBA METaNNOB, 3MEKTPONMTMYECKAs AMccoLmalms,
ra/lbBaHUKa.

Teozpagus: BNRKHOCTb BO3AyXa, BETPbI, 6apOMETP, TEPMOMETP.

Texnonozus: NPeobpPa3oBaHMe ABVMXKEHUIA C UCMONb30BAHWEM MEXaHWU3MOB,
YUYET TPEHUS B TeXHWKe, MOAWMWMHWUKK, WCMO/Mb30BaHME 3aKOHa COXpPaHEeHMSs
MMMy/MbCa B TEXHUKe (pakeTa, BOAOMET W ApYrue), ABUraTeslb BHYTPEHHEro
cropaHusi, NapoBasi TypOuHa, GbITOBOI XONOANILHUK, KOHANLIMOHEP, TEXHONOIN
MoMyyYeHNs COBPEMEHHbIX MaTepuanoB, B TOM 4WC/le HaHOMaTepuanoB, W
HaHOTEXHO/OM MK, 3NEKTPOCTaTUYeCKas 3aliMTa, 3a3eM/IeHWe 3NeKTPOMNpPrOOpPOB.,
KCepoKc, CTPYMHbIA MPUHTEP, 3NeKTpOoHarpeBaTe/ibHble np1oopbl,
3NEKTPOOCBETUTE bHbIE MPMBOPBI, FafbBaHKA.

11 KIJACC

Pa3znen 4. DiekTpoauHaAMHMKA

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKUUA

MocTosHHbIE ~ MarHuTbl.  B3aMMogeicTBMe  MOCTOSHHLIX — MarHWTOB.
MarHmtHoe nosie. BekTop MarHMTHOW MHAYKUMKW. TlpuHUmMn  cynepnosnumm
MarHUTHbIX Mosie. JIMHUN MarHUTHON WHAYKUUW. KapTuHa NIMHWIA MarHUTHOWA
NHAYKLMW NONSA NOCTOAHHBLIX MarHNTOB.

MarHuTHoe none MPOBOAHMKA C TOKOM. KapTuHa JMHUIA  WHAYKLUN
MarHMTHOro nond [A/IMHHOrO MNPAMOro MNPOBOAHMKA U 3aMKHYTOrO KOJbLIEBOro
MPOBOAHMKA, KaTyLIKKN C TOKOM. OnbIT 9pcTefa. BaavMmoeincrTeme npoBOLHUKOB C
TOKOM.

Cuna Amnepa, eé Moy b 1 Harpas/ieHUe.

Cwuna JlopeHua, eé Mofynb 1 HanpaeneHue. [BYKeHNe 3apsdKEHHOM YacTuMupbl
B O4HOPOLHOM MarHUTHOM nose. PaboTta cunbl JTopeHua.

fBneHVe 3MeKTPOMarHUTHON WMHAYKUMK. T1OTOK BeKTOpa MarHUTHOMW
NHAYKUMW.  DNEeKTPOABMXYLLAA cuna WMHAYKUMK. 3aKOH 3/1IeKTPOMarHMTHON
NHAYKUNN dapajges.

BuxpeBoe 3neKTpuyeckoe nose. INeKTPOABWXKYLLaA cuia WHAYKUMK B
NPOBOAHMKE, ABMKYLLEMCA NOCTynaTe/bHO B 04HOPOAHOM MarHUTHOM MoJe.

MpaBuno JleHua.

VHOYKTUBHOCTL.  SBNeHWe  CaMOMHAYKUWUW.  ONeKTPOABWMXKYLLaa  cuna
CaMONHAYKLNN.

JHEeprna MarHUTHOr o Mo KaTyLLKN C TOKOM.

QNeKTpoMarHuTHoe rnone.

TexHMYecKe YCTPOMCTBA M NPaKTUYECKOe MPUMMEHEHMe: MOCTOSAHHbIE
MarHuTbl, 3NEKTPOMarHUTbI, 3MeKTPOABUraTe/lb, YCKOPUTENN 3/1EMEHTapPHbIX
4yacTuL, MHAYKLUMOHHAS neyb.



Llemoncmpayuu

OnbIT 9pcTesa.

OTK/IOHEHWNEe 3/IEKTPOHHOIO MyyKa MarHUTHbIM MOJEM.

JINHUM NHAYKUUX MarHATHOIO NONA.

B3aumogeicTeme AByX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

[eincTene cunbl JTopeHLa Ha NOHbI 3N1EKTPONNTA.

FBNeHWe 3NeKTPOMarHUTHON NHAYKLMK.

MpaBuno JleHua.

3aBNCMMOCTb 3/1eKTPOABMXKYLLEA CUMbl UHAYKUUN OT CKOPOCTU U3MEHEHUS
MarHMTHOro rnoToKa.

#BfeHe caMOMHAYKUMW.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

3y4yeHe MarHMTHOr0 Mo/ KaTyLKN C TOKOM.

ccnenoBaHme OEACTBUA MOCTOSHHOMO MarHUTa Ha paMKy C TOKOM.

ccnenoBaHme SiIBNEHNSA 3NEKTPOMArHUTHOM MHAYKLNN.

Pa3nen 5. KosieOaHUSA U BOJTHBI

Tema 1. Mexanuueckue u dJICEKMPOMazZHumHsvle Koiebanusn

KonebatenbHas  cuctema. CBOOOAHbIE — MeXaHW4YecKMe  KonebaHwus.
FapMoHMYecKne KonebaHus. MNepuod, 4YacToTa, amMnAnTyda v ¢asa KonebaHwia.
MPYXXUHHBIA MasTHUK. MaTeMaTUYecKMin MassTHUK. YpaBHEHUE FapMOHUYECKMX
KonebaHwii. MNpeBpaLLleHne 3Heprumn nNpy rapMoHUYECKMX KoebaHusXx,

Kone6aTenbHblil KOHTYp. CBOGOAHbLIE 3/MIEKTPOMArHWUTHbIE KOMebaHUs B
naeanbHOM KonebaTe/lbHOM KOHTYpe. AHa/iorna Mexay MexaHuyecKumun wu
3NIEKTPOMArHUTHbIMU  KoflebaHuaMu, dopmyna ToMCOHa. 3aKOH COXpaHeHWS
3Heprum B neasibHOM KosiebaTe/lbHOM KOHTYpe.

MpeacTaeneHne 0 3aTyxarowmx KonebaHnax. BbIHYyX/AeHHble MexaHU4ecKue
KoniebaHus. Pe3oHaHC. BbIHY>XeHHbIe 3/IEKTPOMarHUTHbIE KonebaHus.

MepemMeHHbIM  TOK. CWHYCOMAaNbHbIA MEpPeMeHHbIA  TOK.  MOLWHOCTb
MepeMeHHOro ToKa. AMMIMTYAHOE W [EACTBYHOLLEe 3HAYeHMe CW/bl ToKa U
HanpsxXeHus.

TpaHcgopmatop. Mpon3BoacTBO, nepefada 1 noTpebneHne 3NeKTPUYECKOn
3Heprun. SKOJIOTMYECKNe PUCKM NPV NPOM3BOACTBE 3/1EKTPO3HEprun. KynbTypa
MCMO/Ib30BaHNA 3M1EKTPO3HEPT M B NOBCEAHEBHOW XN3HN.

TexHN4Yeckne YCTPOWMCTBA W MPaKTUYECKOe MNPUMEHEHUE: 3MIEKTPUYECKUIA
3BOHOK, reHepaTop rnepemMeHHOro Toka, IMHUK 3NeKTponepeaay.

Jlemoncmpayuu

WccnepoBaHve napaMeTpoB KosebaTenbHOM CUCTEMbl  (MPY>KUHHBIA UK
mMaTeMaTUYeCKNin MaATHUK).



HabntogeHve 3aTyxaroLmx KonebaHum.

VccnenoBaHve CBOMCTB BbIHY)XXAEHHbIX KOMebaHWiA.

HabntogeHune pe3oHaHca.

CB060/HbIE 3/1IEKTPOMArHUTHbIE KONebaHus.

OcuwnnniorpaMmmbl (3aBUCUMOCTU CUJIbl TOKA U HANPSXKEHUS OT BPeMeHu) 414
3/1IEKTPOMArHUTHbIX KOnebaHnia.

Pe3oHaHC npy nocnefoBaTe/lbHOM  COEAVMHEHUM Pe3NCTopa, KaTyLuKu
WHAYKTUBHOCTM U KOHAEHcaTopa.

Mogesb NMMHUKM 3N1eKTponepesaydn.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomol

VccnenoBaHve 3aBMCMMOCTU Mepuoga ManblX KoiebaHuin rpysa Ha HUTU OT
[JIVHbI HUTK 1 MaccChbl rpys3a.

WccnenoBaHve nepeMeHHOro Toka B Lenu M3 NOCNefoBaTe/bHO
COEAMHEHHbIX KOHAEHCATopa, KaTyLLUKN 1 pe3ncTopa.

Tema 2. Mexanuueckue u IICKMPOMACHUNHbBIE 60JIHbL

MexaHn4eckre BOJMHbI, YCNOBUA pacnpocTpaHeHus. [Mepuod. CKOpOCTb
pacnpocTpaHeHnss WM AJvHa BOMHbI.  [lonepeyHble M NPOAOSbHbIE  BOJIHbI.
NHTepdepeHUMs 1 anppakums MeXaHUYeCKMX BOSTH.

3ByK. CKOpOCTb 3BYKa. 'pPOMKOCTb 3BYKa. BbicoTa TOHa. TeMb6p 3BYyKa.

ANeKTPOMarHUTHbIE BOJSHbI. YCMIOBUA U3/yYeHUs 3NIEKTPOMArHUTHbLIX BOJH.
B3aumHasa opueHTaumsi BeKTopoB E, B, V B anekTpomarH1MTHOi BonHe. CBolCTBa
3/IEKTPOMArHMTHBIX BOJIH: OTPaXKEHWe, MpesioMIeHne, nonspusaums, audpakums,
nHTepdepeHUma. CKOPOCTb 3/IEKTPOMArHUTHBLIX BOJH.

LLIkana 3M1eKTPOMarHMTHbIX BOJH. MpUMEHEHWe 3/1eKTPOMarHUTHbIX BOJH B
TEXHWKe 1 ObITY.

MpUHLUMMNBI PagnoCBA3N U TeneBuaeHUs. Paanonokaums.

SNeKTPOMarHUTHOe 3arps3HeHVEe OKpYXXatoLLeli cpebl.

TexHMYecKne YCTPOMCTBA W MNPaKTUYEeCKoe MpPUMEHEHME: My3blKaslbHble
WHCTPYMEHTbI, YNbTPa3ByKoBas AMAarHOCTUKa B TEXHUKE W MeAuuuMHe, pajap,
pagvonpUEMHIK, TENEBU30P, aHTEHHA, TenetoH, CBY-neysb.

Jlemoncmpayuu

O6pa3zoBaHuMe 1 pacrnpocTpaHeHue NornepeyHbIX U NPOLO/bHbLIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaxKeHUs 1 NPeNoMIeHNS MeXaHNYeCKMX BOJH.

HabntogeHve nHTepepeHUMn 1 andpakumm MexaHNYeCcKnxX BOSH.

3BYKOBOW pe30HaHC.

HabnofeHne cBA3M FPOMKOCTWU 3BYKA W BbICOTbI TOHA C aMMUTYLou U
4acTOTON KonebaHWiA.



WccnegoBaHve  CBOWMCTB  3/IEKTPOMAarHUTHLIX — BOJIH:  OTPaXKeHWe,
npesoMneHve, Nnonapusaums, andpakuyms, MHTephepeHLms.

Tema 3. Onmuka

[eomeTpuyeckas ontuka. [psAMONIMHENHOe pacnpocTpaHeHWe cBeTa B
O[HOPOAHOI cpefe. Jlyy cBeTa. TOYEYHbIN UCTOYHWK CBETA.

OTpaxeHune cBeTa. 3aKOHbI OTPaXKeHWA cBeTa. [MocTpoeHNe N306paXkKeHNA B
M1I0CKOM 3epKavie.

MpenomneHne ceeTa. 3aKOHbI MPesIOM/IeHNs cBeTa. ABCONMOTHbLIA NoKasaTesb
npenomneHuns. lofHOe BHYTPeHHee OTpaxeHWe. [peaenbHbliA yros MoJsIHOro
BHYTPEHHET0 OTPaXXeHWS.

Ancnepcns ceeTa. CNoxXHbIn cocTaB 6en1oro ceeTa. LigeT.

Cobupatowme ©  paccevBatolime fiMH3bl.  TOHKas /iMH3a.  POKyCHOe
paccTtosiHMe WM ONTUYEeCcKas Cuna TOHKOW MH3bL. [OCTPpOeHWEe W306paKeHniA B
cobuparowmx 1 paccemsarownx nnH3ax. Popmyna TOHKON NINMH3bI. YBeNNYeHMe,
[1aBaeMOe JINH30M.

Mpesenbl NPUMEHUMOCTM reOMeTPUYECKOM OMTUKMN.

BonHoBas onTtuka. WHTepdepeHums cBeta. KorepeHTHble UCTOYHMKM.
Ycnosus HabnogeHns MakCUMyMOB UM MUHUMYMOB B UHTEP(EPEHLMOHHONA
KapTUHEe OT ABYX CMH(a3HbIX KOTEePEHTHbIX MCTOUYHMKOB.

Ondpakyms ceeta. [AudpakumoHHas pelueTka. YCnosue HabnwogeHns
rNaBHbIX ~MakCMMyMOB TMpWv  MafgeHMM MOHOXPOMAaTMYeCKOro CBeTa Ha
ANGPaKUMOHHYIO PELLIETKY.

lNonapunsauunsa ceeTa.

TexHMYecKe YCTPOMCTBA M MpPaKTUYECKOe MpPUMEHEHME: OYKW, Jyna,
(hoToanmnapar, MPOEKUMOHHbIA annapaT, MWKPOCKOM, Te/IeCKor, BOJIOKOHHas
ONTUKA, AN(PaKLMOHHAsA peLleTKa, NoNspon.

Jlemoncmpayuu

MpAMONIMHEHOE pacnpoCTpaHeHWe, OTPaXeHMe W MNpeioMIeHne CBeTa.
OnTryeckune npnbopsbl.

MonHoe BHYTpPeHHee oTpakeHne. Mogenb CBETOBOAA.

VccnenoBaHme CBOIMCTB N306paXXeHWIA B IMH3AX.

Mogzenn MMKpocKona, Tesieckona.

HabnofeHvne nHTepdepeHumn ceeTa.

HabntogeHve gndpakumm ceeta.

HabntogeHve gncnepcun ceeta.

[MonyyeHne crekTpa ¢ MOMOLLH0 MPU3MBbI.

[Mony4yeHne crnekTpa ¢ NOMOLLGH AUMPaKLUMOHHOW PELUETKN.

HabnogeHve nonspusanmm ceeta.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomoi



13mepeHune nokasartens npesioMneHns CTexna.
VccnenoBaHve CBOMCTB M306paXXeHWIN B IMH3aX.
HabntogeHue gucnepcuuy ceeta.

Pa3znes 6. OcHOBBI CIeliUAJIBbHOM TEOPHH OTHOCHTEIbHOCTH
[paHuUbl  MPUMEHMMOCTM  KNacCUMYeckouW  MexaHukwu.  [loctynatbl
CreunanbHOn Teopun OTHOCUTENBHOCTWU: WMHBAapWaHTHOCTb MOAYNA CKOPOCTU
CBeTa B BaKyyMe, NPUHLMM OTHOCUTENIbHOCTU SMHLUTENHA.
OTHOCMTENBHOCTL OAHOBPEMEHHOCTW. 3aMej/ieHe BPEMEHN M COKpaLleHue
ANHBI.
SHeprusa v UMNy/bC PeNATUBUCTCKON YaCTULbI.

CBs3b MaCCbl C 3Heprueldi 1 UMMNyYNbCOM PENSITUBUCTCKOW YacTuMLibl. DHEPrus
MOKOS.

Paznen 7. KanToBasi pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®0oTOHbI. Popmyna MNnaHKa CBA3M 3Heprnm HOTOHA C €ro YaCTOTON. SHEPrus
N UMMY/bC (DOTOHA.

OTKpbITNE N uccnegoBaHve potoadpekTa. OnbiThl A. I'. CToeToBa. 3aKOHbI
(hoTo3a(hhekTa. YpaBHEHNE IiHLWITeHA ANa hoToaddekTa. «KpacHas rpaHuLa»
(hoToahheKTa.

NasneHune ceeta. OnbIThl 1. H. Jlebeaesa.

XnMnyeckoe AencTBue CBeTa.

TexHU4Yeckme YCTPONCTBA W MNPAKTUYECKOe MPUMEHEHME: (POTO3NEMEHT,
(hoToAaTuUMK, CONHeYHas 6atapesi, CBeTOAMOA,

Jlemoncmpayuu

o103 heKT Ha YCTaHOBKE C LIMHKOBOW MNacTUHOMN.

VccnenoBaHve 3aKOHOB BHELLIHEro POTO3(eKTa.

CseToaumog.

CosiHeyHas baTapes.

Tema 2. Cmpoenue amoma

Mogens atoma TomcoHa. OnbITel Pesepdopga No paccesHWUo o -4acTul,
MnaHeTapHad Mogenb atoma. [loctynatel bopa. W3nydeHue u nornoLleHve
(boTOHOB MpW nepexofe aToMa C OAHOrO YPOBHS 3HEPruyM Ha Apyroin. Bugpl
crnekTpoB. CMeKTp YPOBHeW 3Heprum aToma BOA0POAaA.

BonHoBble cBoKcTBa YacTuy,. BonHbl ge bpoiins. KopnycKynsapHO-BO/HOBOW
Ayanusm.

CnoHTaHHOE Y BbIHYXXAEHHOE 13/TyYeHue.

TexHU4Yeckne YCTPOMUCTBA M MPaKTUYECKOE MPUMEHEHME: CMeKTPasibHbIA
aHa/IM3 (CNeKTPOCKoN), Nnasep, KBaHTOBbIA KOMMbIOTEP.



Llemoncmpayuu

Mogenb onbiTa Pesepopaa.

OnpefeneHve 4/IMHbI BOMHbI Nasepa.

HabntofeHne NMHenyaTbiX CNEKTPOB U3/TyUYeHUS.

Nas3ep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HabnofeHne nuHeinyaToro cnekTpa.

Tema 3. Amomnoe a0po

SKCMNEepUMEeHThI, [0Ka3blBaloLWpe CNOXKHOCTb CTpoeHudA fagpa. OTKpbITUe
pagnoaktMBHocTh.  OnbiTbl  Pesepdopga nNo  ONpeaeneHvo  cocrasa
pafMoakTUBHOrO u3nydeHusi. CaoWcTBa anb(a-, 6eTa-, ramma-msnyyeHus.
BnvaHve pagmMoakTMBHOCTM Ha XKMBble OPraHn3Mbl.

OTKpbITUE MPOTOHA M HeMTpoHa. HyknoHHas mopens sapa [eliseH6epra—
VBaHeHKoO. 3apag aapa. MaccoBoe ymcno aapa. 30Tonsl.

Anb(a-pacnag. ONeKTPOHHbIA W  MNO3UTPOHHLIM  6eTa-pacnag. [Mamma-
n3nydeHve. 3aKOH PafM0aKTUBHOIO pacnaja.

JHeprus cBA3n HYKNOHOB B aape. AgepHble cubl. JeeKT Macchl agpa.

AfepHble peakunn. [leneHne n cuHTE3 a4ep.

AnepHbli peakTop. TepMOosepHbIA cuHTe3. [pobnembl U NepcnekTUBbI
AAEePHOM 3HEPreTUKIN. DKONTOTMYECKME acreKTbl SAePHOM SHEPTreTUKMN.

AnemeHTapHble YacTuLbl. OTKPbITME NO3UTPOHA.

MeToAbl HabMAEHNA 1 PerncTpaummy 3/ieMeHTapHbIX YacTuLl,

®dyHaamMeHTalbHble B3aMMOAeACTBIUA. EQUHCTBO (hM3NYECKOW KapTUHBbI MUpPa.

TexHMYecKre YCTPOMCTBA M MPaKTUYeCKoe NPUMEHEHNe: J03MMETP, Kamepa
BunbCcoHa, AepHbIin peakTop, aTOMHas 6oMba.

Jlemoncmpayuu

CYETUMK MOHU3NPYIOLLMX YacTuL,

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomoi

WccnepnosaHuve TpekoB YacTuL, (Mo rotosbIM hoTorpaqumsm).

Pa3znen 8. JieMeHTBI aCTPOHOMHUY U aCTPOPU3NKH

ST1anbl pa3BUTMS acTPOHOMUKW. MpUKNagHOe Y MUPOBO33PEHUYECKOE 3HAUeHME
acTPOHOMMM.,

Bug 3Be3gHoro Heba. Co3Be3aus, ApKue 3Be3fbl, NiaHeTbl, X BUAUMOE
[BVXKEHMeE.

ConHeyHas cuctema.

CosnHue. ConHeyHass akTMBHOCTb. WCTOUHMK 3Heprum ConHua © 3Be3f.
3Be3fbl, MX OCHOBHble XapaKTepUCTMKMW. [marpaMma «CneKTpasibHblA Knacc —
CBETMMOCTb». 3Be3fbl [/1IaBHOM MOC/ef0BaTe/IbHOCTU. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [NS 3Be3[ [/TaBHON MOCNeAoBaTe/lbHOCTU. BHYTpeHHee CTpOeHue



3e3[. COoBpeMeHHble NpPeACcTaB/eHNA O MPOUCXOXAEHUN 1 3BoouMK ConHua 1
3B€3[. JTarbl XXN3HW 3BE3[,.

MneyHblin TyTb — Hawa [anaktuka. MonoxkeHne n AgsmxeHne ConHua B
anakTuke. TUNbl ranakTukK. PagmoranakTMki 1 Keasapbl. YepHble Ablpbl B SApax
rafiakTuK.

BceneHHas. PaclumpeHne BceneHHoi. 3akoH Xab6/a. PasberaHue ranakTuk.
Teopwus bonbLloro B3pbiBa. PENNMKTOBOE U3/TyUYEHME.

MaclutabHasi CTpyKTypa BceneHHon. MeTaranakTuka.

HepeLueHHble Npo61eMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabnogeHns HeBOOPYXKEHHbIM T/1a30M C UCMO/b30BaHNEM KOMMbIHOTEPHBIX
MPUIOXKEHNIA A8 onpefeneHns NonoXeHUs HeBeCHbIX 00BEKTOB HA KOHKPETHYHO
[aTy: OCHOBHble co3Be3aus CeBepHOro nonyLapunsa u SpKune 3sesgbl.

HabntogeHns B Teneckon JlyHol, nnaHeT, MneyHoro MNyTu.

O0o01maromniee NOBTOPEHUE

Ponb  (M3MKM WM acTPOHOMWUM B  3KOHOMMYECKOW, TEXHO/IOMMYECKOWA,
COLMa/IbHOM 1 3TUYECKOM cthepax AeaTeNbHOCTU YeNoBeKa, Poib U MeCTO PU3NKK
N aCTPOHOMMM B COBPEMEHHOIN HayUYHON KapTUHE MUPa, POSb (IU3NYECKON Teopumn
B (hopMMpOBaHWM NpPeACTaB/ieHNA O (PU3NYECKON KapTuHE MUpa, MEeCTO
(PM3MYECKON KapTUHLI MMpa B 00LLEM PsfY COBPEMEHHbIX eCTECTBEHHO-HayUHbIX
NpeLcTaB/IEHNIA O MPUPOLE.

MexknpeaMeTHbIe CBA3U

N3yyeHne Kypca (m3nKmn 6a30BOro ypoBHA B 11 Kracce OCYLLECTBNSETCH C
YUYETOM COfepyKaTe/lbHbIX MEXNPeAMETHbIX CBSI3eM C Kypcamu MaTemaTuKu,
61oIornn, XMMnK, recrpaumn 1 TeEXHOOTMN.

Mesicnpeomemnvie nonsmusi, CBA3aHHbIE C U3YYEHMEM METOLOB Hay4yHOro
MO3HaHMS: SBMEHWME, Hay4yHbIA (hakT, runoTesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopwus, HabMOAEHWE, IKCNEPVMEHT, MOLENIMPOBaHNE, MOESb, NU3MEPEHNE.

Mamemamuxa: pPeWeHNe CUCTEMbl YPaBHEHWI, TPUrOHOMETPUYECKME
(PYHKUUKN: CUHYC, KOCMHYC, TAHTeHC, KOTaHreHC, OCHOBHOE TPUIOHOMETPUYECKoe
TOXAECTBO, BEKTOPbl M MX MPOEKUMN Ha OCUM KOOPAMHAT, C/IOXEHWEe BEKTOPOB,
MPOU3BOAHbIE 3MEMEHTaPHbIX (YHKUWA, NPU3HaKW MOJ0OUS TPeyrosibH1KOB,
onpeaeneHne naowaan NIocKnxX uryp n obbema Ten.

Buonoeus: 3NeKTpUYeckme SBNEHUS B >KMBOW nNpupofe, KonebaTeflbHble
ABWXXEHUS B XXMBOWN MpUpoe, ONTUYECKME SBIEHUS B XXMBOW Mpupoae, AencTeme
paguaLmmn Ha XXrBble OpraHu3mbl.

Xumusi: CTPOEHME aTOMOB 1 MOJEKY, KPUCTaNIMYecKast CTPYKTypa TBepAbIX
Te/l, MexaHW3Mbl 00pa30BaHUs KPUCTA//IMYECKON PELLETKN, CMEKTPasIbHbIN
aHanus.



l'eoepaghus: MarHUTHble nonca 3eMnn, 3a/1eXKM  MarHUTHbIX — PYA,
(DOTOCHEMKA 3eMHOI NMOBEPXHOCTK, MpefcKasaHne 3eMIETPACEHNIA.

Texnonocus:  NVUHUW  3NeKTponepesad, reHepaTop rMepeMeHHOro TOKa,
aNleKTpoABUraTenb, MHAYKUMOHHAA Nedyb, pagap, PaguonpueMHUK, Tenesusop,
aHTeHHa, TenedoH, CBY-neub, NPOEKUMOHHbLINA annapart, BOIOKOHHAast OMNTUKa,
CO/HeYHas batapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHET'O OBIIIETI'O OBPA3OBAHMUA

OcBoeHue y4yebHOro npeamera «@du3nKa» Ha YpPOBHe CpefHero oo6Liero
06paszoBaHNs (6a30BbIi YPOBEHb) A0/MHKHO 06ECMEeUNTb AOCTUXKEHUE CreayroLLIMX
NINYHOCTHbIX, MeTanpeaMeTHbIX U NPeAMETHbIX 06pa3oBaTe/lbHbIX Pe3y/bTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHUS Y4eOHOro npegmeta «Pusmka» AOMKHbI
OTpaXaTb T[OTOBHOCTb W CMOCOBHOCTb 00Yy4atoLWMXCH PYKOBOACTBOBATHCH
COPMMPOBAHHOW BHYTPEHHEN MNO3NLMEN NNYHOCTU, CUCTEMOM LIEHHOCTHbIX
OpVEeHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWI, COOTBETCTBYHOLLMX
TPaAMLUMOHHBIM LIEHHOCTSM POCCMICKOro 06LecTBa, pacLUMPEeHnE YXMU3HEHHOMO
OnbITa W OMbITa AeATe/IbHOCTU B NPOLECCE pean3aumm OCHOBHbIX Hanpas/ieHUN
BOCNUTATENIbHON AeATeIbHOCTW, B TOM YWC/IE B YaCTW:

1) rpamaaHCKOro BOCIIMTAHMS:

CPOPMMPOBAHHOCTb MPaXKAAHCKOM NO3nLUMK 06YyHatoLerocs Kak akTMBHOIO U
OTBETCTBEHHOIO Y/1EHa POCCMIACKOr0 OOLLIECTBA;

NPUHATUE  TPAAULUMOHHBLIX  O6LLEYENIOBEYECKMX  FYMAHUCTUYECKUX U
[AEMOKPaTUYECKNX LIEHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYI [AeSTeNIbHOCTb B MHTepecax rpaxaaHCKoro
06LLecTBa, y4acTBOBaTb B CaMOynpaB/ieH!M B 06pa3oBaTe/IbHOM OpraHm3auum;

YMeHMe B3aMMOAEeNCTBOBaTb C COUMaIbHbIMM MHCTUTYTaMM B COOTBETCTBUM C
NX PYHKUNUAMUN U Ha3HAYEHUEM;

FOTOBHOCTb K N'YMaHWTAPHOW 1 BOSIOHTEPCKOW AeATeNIbHOCTY;

2) NaTPHOTHYECKOTO BOCIIUTAHUSI:

chopmMMpPOBaHHOCTb POCCUIACKOI rpaXk4aHCKoi NLEHTUYHOCTY,
naTpuoTU3Ma;

LIEHHOCTHOE OTHOLUEHME K TOCYAapCTBEHHLIM CMMBOMAM, [OCTUXKEHUAM
POCCUCKMX YUYEHbIX B 06/1aCTN (PUINKM N TEXHUKM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

ChOpMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUS, 3TUYECKOr0 NOBEAEHWS;

CMOCOOHOCTb OLEHMBATL CUTYaUM0 M MPUHUMaTb OCO3HaHHbIE peLLEeHNS,
OPVEHTUPYSCb Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LEEHHOCTW, B TOM 4uC/Ee B
[eATeNIbHOCTU YYEHOr0;

0CO3HaHWe /INYHOro BKNaZa B MOCTPOEHME YCTONYMBOro Oy AyLLEro;

4) 3¢TeTHYECKOT0 BOCITUTAHMS

3CTETUYECKOE OTHOLLIEHNE K MUPY, BK/IKOYas 3CTETUKY Hay4YHOro TBOPYECTBA,
MpUCyLLEro n3nYecKoin Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEeC K pasiMyHbIM cepam NpPOgecCUOHa/IbHON [AeATeIbHOCTH, B TOM
ymcre CBA3aHHbIM C (PU3NKOM N TEXHUKOI, YMeHWe COBepLUAaTb 0CO3HAHHbIN BbIGOP
Oyayuiein npoeccun 1 peann3oBbiBaTb COGCTBEHHbIE XXU3HEHHbIE MaHbI;

rOTOBHOCTb M CNOCOOHOCTL K 06pa3oBaHMio M caMo0bpa3oBaHuo B 06/1acTu
(hM3MKM Ha MPOTSHKEHNUN BCEW XKNU3HU;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHHS

CPOPMMPOBAHHOCTL  3KOMIOTMYECKOW  Ky/IbTYpbl, OCO3HaHWe r106abHOro
XapaKkTtepa 3K0M0rmM4yeckmx npoobsem;

MNNaHMpPOBaHME W OCYLLIECTB/IEHME AENCTBUI B OKPYXKatoLLeil cpefle Ha OCHOBE
3HaHWA Lieneit YCTOMYMBOro Pa3BUTUSA YeNIOBEYECTBa;

paclumpeHve onbiTa [esATe/lbHOCTU 3KOMOrMYecKo Harpae/eHHOCTU Ha
OCHOBE VMEIOLLMXCS 3HaHWI M0 (DU3MKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

ChOpMMPOBAHHOCTb MUPOBO33PEHMS,, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUA (PU3NYECKOW HAYKN;

OCO3HaHMEe LEHHOCTN Hay4yHON [eATe/IbHOCTM, TOTOBHOCTb B MpoLecce
M3y4yeHns  PU3NKM  OCYLLECTBNSATb  MPOEKTHYHD W WUCCeA0BaTe/bCKYHO
[eATeNIbHOCTb MHAMBUAYA/IbHO 1 B Tpynne.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
Bba3oBble Joruueckue aeiicTBUA:
CaMOCTOATE/IbHO  (POPMY/NIMPOBaTb M aKTyalnM3upoBaTb  Mpobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;
onpefenaTb Lenn [eATeNlbHOCTW, 334aBaTb MNapaMeTpbl U KPUTEPUN KX
[LOCTUXKEHUSA;
BbIABNATL  3aKOHOMEPHOCTM M NPOTUBOPEYMss B  paccMaTpuBaeMbIX
(hM3NYECKNX ABNEHUSX;
pa3pabartbiBaTb MaH PeLleHns Npob6/eMbl C YYETOM aHa/mM3a MMeoLLIMXCA
MaTeEpPUaIbHBIX N HeMaTepPUanbHbIX PECYPCOB;
BHOCUTb KOPPEKTUBLI B AEATE/IbHOCTb, OLEHMBAaTL COOTBETCTBME Pe3y/bTaToB
LlensiM, OLeHMBaTb PUCKM NOCNEACTBUIA AeATENbHOCTY;
KOOPANHMPOBaTbL W BLIMOMHATL  paboTy B YCNOBUAX  peasibHOro,
BUPTYa/IbHOr0 ¥ KOMBUHMPOBAHHOIO B3aMMOJECTBUS;
pa3BrBaTb KPeaTUBHOE MbILLIEHWE NPY PELLEHNN XN3HEHHbIX NPO6/eM.
Ba3oBble uccienoBarejabcKkue 1eMCTBUA.
BflafeTb Hay4yHOW TEPMUHOJIOTUEN, K/IHOUYEBbIMM MOHATMSAMM U METOAaMM
(hn3MYeCKoin HayKu;



B/lafieTb HaBblKaMu y4ebHO-MCCe0BaTeIbCKON U NMPOEKTHOWN AeATeNbHOCTU
B 06/1aCTV (PU3NKM, CNOCOBHOCTLKD U FTOTOBHOCTHHO K CaMOCTOATE/IbHOMY MOUCKY
MeTOZOB pelleHns 3afay (PU3NYecKoro COAepXKaHWUs, MPUMEHEHWNIO Pa3/INYHbIX
METO/0B MO3HAHWS;

BMafleTb BUAAMW  [eATENbHOCTM MO MOJIYYEeHUKD HOBOIO 3HaHUs, €ero
NHTeprpeTayun, npeobpasoBaHNI0O WM MPUMEHEHMIO B  Pa3/IMYHbIX  Y4ebHbIX
CUTYyauusx, B TOM YKC/e Npy Co34aHMN y4ebHbIX MPOEKTOB B 06/1aCTH (hIN3NKMK;

BbISIBNATb MPUYNHHO-C/IEACTBEHHbIE CBA3W W aKTyalIM3upoBaTthb 3ajauvy,
BblABUraTb FUMOTE3Y ee peLlueHWs, Haxo4WUTb aprymeHTbl A/19 [OKasaTe/bCTBa
CBOMX YTBEPXKAEHWIA, 3a[jaBaTb NapameTpbl U KPUTEPUN pPeLeHUs;

aHaM3MpoBaTb MOJlyYeHHble B XOAe pPelleHus 3ajayn  pesynbTarhl,
KPUTUYECKM OLEHMBATb UX [LOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHME B HOBbIX
YCNOBUSX;

CTaBUTb M (HOPMYNMPOBaTb COOCTBEHHbIE 3afayvM B 00Opa3oBaTe/lbHON
AeATeNbHOCTN, B TOM YMCe NPY U3YYeHUN (OU3NKN;

[aBaTb OLEHKY HOBbIM CUTyaLMAM, OLLEHMBATb MPUOOPETEHHbIN OMbIT;

YMeTb TMEPeHOCUTb 3HaHMs No (M3nKe B MPaKTUYECKYD 06/1acTb
XN3HEeATeIbHOCTH;

YMETb MHTErpmpoBaThb 3HaHWUS U3 pasHbIX NPeAMETHbIX 06/1acTe;

BblABUraTb HOBbIE MAEW, NpenaraTb OpUruHasbHble NOAXOAbI U PeLLeHNs;

CTaBUTb NPo6eMbI U 3aga4m, LOMYCKatoLMe a/ibTepHATUBHbIE PeLLeHNs.
Pabora c nndopmanmueii:

B/1afleTb HaBblKaMW NOYyYEHNS UH(OPMaLMK (DU3NYECKOTO COAEPXKAHNA 13
MCTOYHMKOB pPasHblX TWUMOB, CaMOCTOATE/IbHO OCYLUECTBNATb MOWCK, aHau3,
cucTeMaTM3aumMilo M MHTeprpeTaunio MHGopMaumuM pasninyHbiX BULOB U (hopM
npeacTaB/eHNs;

OL,eHMBaTb AOCTOBEPHOCTL MH(hOpMaLK;

MCMOoMb30BaTb  CPeAcTBa  MH(OPMAUMOHHBIX M KOMMYHWUKAUMOHHBIX
TEXHO/IOTNIA B PELLUEHNN KOTHUTUBHBLIX, KOMMYHUKATUBHbIX U OpraHun3aunoHHbIX
3afa4 C Ccob6nofeHNeM TPeGoBaHWA 3ProOHOMMKK, TEXHUKM 6e30MacHOCTH,
FUrVEHbl,  PECYPCOCOEPEXXEHNS, NPaBOBbIX U 3TUYECKMX  HOPM,  HOPM
NHHOPMaLMOHHOM 6e30NacHOCTY;

co3faBaTb TEKCTbl (DM3NYECKOro COAepXaHWs B pa3/iMyHbIX opmaTax C
YUYETOM HazHayeHus MH(opMaLK 1 LLeNeBOin ayanuTopum, Bblibupas onTUMasbHYHO
(hopmy npencTaBneHns 1 BU3yanusawuu.

KoMMyHuKaTHBHBIE YHHBePcalbHble YueOHbIe JeliCTBHUS:
OCYLLECTBNATb OOLUEHME Ha YpoKax (WM3NKM U BO  BHE-YPOUHOI
[EeATENbHOCTN,



pacno3HaBaTb  MPeAnoCbIIKM  KOH(MKTHBIX — CUTyauuini 1M cmsaryatb
KOH(NKTBI;

Pa3BEPHYTO N NIOTMYHO M3Maratb CBOK TOYKY 3PEHWUA C MCMOJb30BaHWEM
A3bIKOBbIX CPEACTB;

MOHMMaTb U UCMO/b30BaTb MPerMyLLecTBa KOMaHAHON U MHAWBUAYASTbHON
paboThl;

BblGMpaTb TEMATUKY WM METOAbl COBMECTHbIX [AEACTBUMA C YYETOM O0OLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAO0ro YneHa KONeKTUBa;

NpYHUMaTb  UeNn  COBMECTHOW  [eATe/lbHOCTM,  OpraHu3oBbIBaTb U
KOOPAUHMPOBaTb [ENCTBUA MO €€ AOCTUXKEHUID: COCTaBNATb NaH AeWCTBUA,
pacnpegensite poaivM C YYETOM MHEHMIn Y4aCTHWUKOB, 06CYKaaTb pe3ysnbTaThbl
COBMECTHO# paboThbl;

OLeHMBaTb KayeCTBO CBOEro BK/afa WM Kaxoro y4yaCTHMKa KOMaHAbl B
06LLKMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSIM;

npegnaraTb HOBble [MPOEKTbl, OLEHMBaTb WAEW C MO3ULUA  HOBWU3HBI,
OPUTMHANTILHOCTU, NPAKTUYECKOW 3HAYMMOCTH;

OCYLLUECTB/IATL MO3UTMBHOE CTpaTernyeckoe rMoBefeHNne B  Pas/INYHbIX
CUTYaumaX, NPOSBNATL TBOPUYECTBO U BOOOPaXKEHNE, ObITb MHULMATUBHBIM.

PeryasitTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusamnus:

CaMOCTOSATE/IbHO OCYLLECTBAATL MO3HABATE/IbHYIO [eATeNbHOCTb B 06/1aCTy
(M3NKN W  aCTPOHOMWW, BbISBNATL MPOGMEMbl, CTaBUTb W (POPMYNNPOBATH
COOCTBEHHbIE 3a4a4u;

CaMOCTOSATE/IbHO COCTaBNATb M/aH PELUEHUSI PaCUYETHbIX W KavyeCTBEHHbIX
3a/iay, nnaH BbINOHEHNA MPAKTUYECKO paboTbl C YHETOM MMEIOLLMXCS PECYPCOB,
COOCTBEHHbIX BO3MOXHOCTEN U NPeAnoYTEHWIA;

[aBaTb OLLEHKY HOBbIM CUTyaLMAM;

pacLIMpATb PaMKn y4ebHOro npeimMeTa Ha OCHOBE JINYHbIX MPeAnoYTeHUN;

[enaTb 0OCO3HaHHbIA BbIOOP, aprymeHTUpoBaTb €ro, 6paTb Ha cebs
OTBETCTBEHHOCTb 3a PeLLeHNE;

OLeHMBaTb MPUOBPETEHHDIN OMbIT;

Cnoco6CcTBOBaTb (HOPMUPOBAHUIO W MPOSIB/IEHUIO 3pyauUMM B 06/1acTy
(PM3MKM, MOCTOSHHO NOBbILLATL CBOI 06pa3oBaTe/bHbIN U KY/NbTYPHbIA YPOBEHbD.

CaMOKOHTpOJIL, 3MOHI/IOHaJ1]>HLIl7[ HHTECJJIEKT:

[aBaTb OLEHKY HOBbIM CUTYyaUMsM, BHOCUTb KOPPEKTMBbI B [AeATE/IbHOCTb,
OLeHMBaTb COOTBETCTBME PE3Y/IbTATOB LeIAM;

BMafleTb  HaBblkaMW  MO3HaBaTeNbHOM  peieKCUM  KaK  OCO3HaHWS
COBepLUaeMbIX [AEACTBUA W  MbIC/IUTENbHbLIX MPOLECCOB, WX Pe3y/bTaToB U
OCHOBaHWI;



MCMOo/b30BaTh MPUEMbI petiekcun Ans OLEeHKN CUTyaumm, Bblbopa BEpHOro
peLleHuns;

YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHMMATbL PeLUeHMs MO KX
CHVDKEHUIO;

NPpYHUMaTb MOTMBbLI W aprymMeHTbl Apyrux npu aHanivM3e pesy/bTaToB
[eATeNbHOCTY;

MPUHMMATL Cebs, MOHMMasA CBOW HeOCTATKM N JOCTOMHCTBA,;

NPYHUMaTb MOTMBbI U aprymMeHTbl ApYrux nNpu aHaimse pesy/bTaToB
[eATeIbHOCTY;

NMpu3HaBaTb CBOE MPaBo U NMpaBo APYrMx Ha OLUNOKN.

B npouecce JOCTMXEHUS NIMYHOCTHBLIX Pe3y/ibTaTOB OCBOEHWS MPOrpamMmbl
No (u3MKe AN19 YPOBHA CpedHEero o6uiero o6pasoBaHWA Yy 0b6yuvatoLmxcs
COBEPLUEHCTBYETCH 3AMOLMOHaNbHbIA VHTENNEKT, npegnonararoLwmii
ChopMMPOBaHHOCTb:

CamMOCO3HaHMs, BKNHOYAKOLLEro CrnocobHOCTb NOHMMATbL CBOE 3MOLMOHA/IbHOE
COCTOSIHME, BMAETb HanpaB/eHNs Pa3BUTUA COBCTBEHHOW 3MOLIMOHA/IbHOW Cepsl,
ObITb YBEPEHHBIM B CE0E;

CaMOoperynMpoBaHuns, BKJ/IOYAOLWEro CaMOKOHTPO/b, YMEHWEe MpPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBefeHNe, CMOCOOHOCTb  afanTMpoBaTbCAd K
3AMOLMOHA/IbHLIM M3MEHEHWAM U NPOABAATL TMOKOCTb, ObITb OTKPbITLIM HOBOMY;

BHYTPEHHEN MOTMBaLMK, BKOYAKOLLEA CTPEM/IEHME K AOCTVKEHWUIO LIeNN U
ycrnexy, ONTUMU3M, WHUUMATUBHOCTb, YMEHWe [eiCTBOBaTb MCXOAS W3 CBOUX
BO3MOXXHOCTEMW;

AMMaTnK, BK/IKOYatOLLEN CMNOCOBHOCTb NMOHUMATL 3MOLMOHa/IbHOE COCTOsIHME
APYTMX, Y4uTbIBaTb €ro npv OCYLLECTBNEHUM O0OLLEeHMs, CMOCOBHOCTb K
COYYBCTBMIO U COMEPEXMBAHWIO;

CoLManbHbIX HaBbIKOB, BK/IHOHAOLWMX CMOCOOHOCTL BbICTPanMBaTb OTHOLLEHNS
C ApYrvMu M04bMK, 3260TUTLCA, NPOSABNATL UHTEPEC U paspeLlaTs KOHMINKTI.

INPEJMETHBIE PE3YJIBTATBI

K KoHUy 06yyeHuss B 10 kiaacce npeaMeTHble pe3ynbTaTbl Ha 6a30BOM
YPOBHE A0/MKHbI OTpaXKaTb CHOPMMPOBAHHOCTL Y 06YYatoLLMXCA YMEHWIA:

AEMOHCTPUPOBaTL Ha MpuMepax posib U MecTo (PU3NKU B (POPMUPOBAHUU
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKN W
TEXHOJIOMiA, B NPaKTUYECKON AesSATENIbHOCTM NOAEN;

YUMTbIBaTb rpaHuUbl MPUMEHEHUS U3YYEHHbIX (DU3NYECKMX MOJeNeNl:
mMaTtepuasibHas ToYKa, MHepLMasibHas cuctema OTcYéTa, abCoOTHO TBEPAOE Teno,
naeasbHbIA ra3, MOAeNn CTPOEHWS ra3oB, XUAKOCTEN 1 TBEPAbIX Tes, TOYEYHbINA
ANEKTPUYECKINIA 3apsAA, MPW PeLLeHNN (IM3NYECKUX 3aaay;



pacno3HaBaTtb Qu3nyeckme ABneHns (MpPoLeccbl) U 06BbACHATbL UX HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNAPHO-KMHETUYECKON TEOPUM CTPOEHUS BeLLecTBa U
3NEKTPOANHAMUKM:  PaBHOMEPHOE UM PaBHOYCKOPEHHOE  MPAMOJSIMHENHOe
[BWKEHWe, CBOOOAHOe MafeHue Tes, ABVDKEHWE MO OKPY>XHOCTW, WHepuwms,
B3auMOAencTBme Ten, andysns, 6pOyHOBCKOE ABMXKEHUE, CTPOEHME XKUAKOCTEN
N TBEPAbIX Tes, N3MEHEHNE 06beMa TeN NPu HarpeBaHumn (OXNaxaeHnn), TeNI0Boe
paBHOBeCWE, MCNapeHue, KOHAeHCauus, MaB/fieHne, KpucTaimsaums, KUneHue,
BIQXKHOCTb BO34YyXa, NOBbILLEHWNE [aB/eHWs rasa npu ero HarpesaHum B 3aKpbITOM
cocyfe, CBfi3b MeXay napamMeTpamu COCTOSHWA rasa B M30MpoLeccax,
3NIeKTpur3aLUus Tes, B3aMMOeCcTBINe 3apsfoB;

OMMCbIBATb MEXaHWYEeCKOe ABWXKEHWE, WCMONb3ys (PU3NYECKUE BeSIMYMHBI:
KoopauHata, NyTb, MepeMeLleHne, CKOPOCTb, YCKOPeHWe, macca Tena, Cuna,
UMMYNbC Tena, KMHETUYECKasd 3Heprus, noTeHuMasibHas 3HepPrus, MexaHuyeckas
paboTa, MexaHW4yeckas MOLLHOCTb, MpW OMUCaHWW MPaBU/IbHO TPaKTOBaTb
(PM3NYECKNIA CMbIC/T UCMOJb3YEMbIX BEMMUYMH, UX 0003HAYEHUS U edMHULbI,
HaxoauTb (hOpPMY/bl, CBA3bIBAIOLLME AAaHHYIO (PM3NYECKYHO BE/IMUMHY C APYTUMU
Be/IMYMHaMN;

ONUCbIBaTb M3YyYeHHble TernsjoBble CBOWCTBA Ten W TensjoBble SB/EHUS,
NCMonb3ys (U3MYeCKMe BeNNYUHBLL: [aBfieHWe rasa, TemnepaTtypa, CpeaHss
KWHETMYECKaa 3HEPrusi XaoTUYeCKOro ABVDKEHWA MOJEKYN, cpeAHeKBagpaTuyHas
CKOPOCTb MOJIEKY/I, KOMMYECTBO TEN/OTbl, BHYTPEHHSS 3Heprus, pabota rasa,
KOS(ULMEHT MONEe3HOro [AenNCTBUAA TensoBOro [Asurarens; npv  OnvcaHum
MPaBWIbHO TPaKTOBaTb (PU3NYECKMIA CMbIC/T  UCMOSMb3YEMbIX BEJIMYMH, UX
0003HaYeHNs W  efuHMUbI, HAaxXOAWUTb (OPMY/bl, CBA3bIBAOLWME  [LAHHYHO
(PM3MYECKYIO BEIMUNHY C APYTUMW BETMYMHAM;

OMMUCbIBaTb U3YYEHHbIE 3/1IeKTPMYECKME CBOCTBA BELLLECTBA U 3/1EKTPUYECKMe
ABNeHMs (NPoLecchbl), MCNOMb3ya (IM3NYECKME BEIMYMHBI: 3NIEKTPUYECKMIA 3apsj,
3NIEKTPUYECKOE MOJie, HANPSHXKEHHOCTb MOJA, NMOTeHUMa, PasHOCTb MOTEHUMAOB;
Npy onucaHMM MpaBUIbHO TPaKTOBaTb (U3NYECKUIA CMbICNT UCMO/b3YeMbIX
BE/IMUMH, UX 0603HAYeHUs W eAuHWULbI; YKa3blBaTb (HOPMY/bl, CBA3bIBaOLLME
AaHHYI0 U3NYECKYIO BE/IMUMHY C APYTUMI BENNYNHAMU;

aHaM3MpoBaTb (PU3NYECKMe NPOLECChl U ABMEHMS, UCNONb3YA (DU3NYECKune
3aKOHbI 1 NpUHUMNbI: 3aKOH BceMupHoro taroteHus, |, 11 n 11l 3akoHbl HblOTOHa,
3aKOH COXpaHeHWs MeXaHWYeCKOW 3Hepruu, 3aKOoH COXPaHeHMs WMMY/bCa,
MNPUHLUMN CYNneprnosnumuyi cus, NPUHUMN PaBHOMPaBUA WHepUUaibHbIX CUCTEM
OTCYETa, MOJIEKY/IAPHO-KUHETUYECKYO TeOpu0 CTPOEHMS BeLecTBa, rasoBble
3aKOHbl, CBA3b CpPeAHEeN KUHETUYECKON 3HEPrun TEMnI0BOro ABVKEHUS MOSIEKYN C
abCONOTHOM TEMMepPaTypoi, NnepBbid 3aKOH TEPMOAMHAMUKN, 3aKOH COXPaHeHus
3NEeKTPUYECKOro 3apsaja, 3akoH KynoHa, npy 3TOM pasiMyatb C/I0OBECHYHO



(hopMYyNMPOBKY 3aKOHa, €ro MaTeMaTUYecKoe BbIpaXKeHWe U ycnoBus (rpaHuLbl,
06nacTn) NPMMEHNMOCTU;

OObACHATb  OCHOBHblE  MPUHUMMbI  AEACTBMS  MalUWH, NpubopoB U
TEXHWYECKNX YCTPOICTB; pa3/imyaTtb YCN0BUA MX GE30MacHOro 1cnosib3oBaHus B
MOBCEAHEBHOM XXN3HN;

BbINO/HATL 3KCMEPUMEHTbI MO WCCNEA0BaHMIO (PU3NYECKMX SBNEHWIA W
MPOLECCOB C WCMO/Mb30BaHWEM MPAMbIX UM KOCBEHHbIX W3MEPEHWI, NpU 3TOM
(hopMynumpoBatb Npob6nemy/zagady WM rUNOTesy YyyebHOro 3KCMEpPUMEHTA,
cobupaTb YCTaHOBKY W3 MpeL/IoKeHHOro 0060pyA0BaHWsA, MPOBOAMTL OMbIT U
(hopmynmpoBaTb BbIBOAbI;

OCYLLECTBNATb MPSMbIE N KOCBEHHbIE M3MEPEHNS (IU3NYECKNX BENUUNH, MPU
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCOO M3MEPEHMS U UCMOMb30BaTh M3BECTHbIE
MEeTO/ibl OLIEHKW MOrPELHOCTEN N3MEPEHMWIA;

nccnepoBaTb  3aBUCMMOCTU  MeXAY — (DU3NYECKUMW  Be/IMYMHAMKM €
MCNONb30BAHNEM MPAMbIX WM3MEPEHWIA, NPW 3TOM KOHCTPYMPOBaTb YCTaHOBKY,
(mkcmpoBaTb pe3ynbTaTbl MOMYYEHHOM 3aBUCMMOCTU (DU3NYECKUX BENYMH B
BUAe Tabnuu 1 rpamkoB., AenaTth BblIBOAbI MO pe3y/bTaTaM NUCCeA0BaHNS;

cobntogatb npasuia 6e30nacHoro Tpyda npv NpoBefeHNN UCCnefoBaHnin B
pamkKax Yy4ebGHOro 3KCMepuMeHTa, Y4yebHO-MUCCefoBaTeIbCKOA W NPOEKTHOM
AEATENIbHOCTN C UCMOMb30BaHNEM W3MEPUTENbHBLIX YCTPOWCTB M NabopaTopHOro
o0bopyaoBaHus;

pellaTb pacuyeTHble 3afayM C SIBHO 3afaHHON (U3NYECKOW MOAENbHO,
MCNONb3Ys (PU3NYECKMe 3aKOHbI U NMPUHLMIMbLI, HA OCHOBE aHa/in3a YC/oBUA 3aa4m
BblOMpaTb (PU3NYECKYHO MOJENb, BblAeNATb (IM3NYECKME BENNYMHBLI U (DOPMYIIbI,
HeobXoAMMble AN1S1 e€ peLLeHns, NPOBOAWUTL Pacy€Tbl M OLEHMBATb PeaslbHOCTb
MO/TYYEHHOT 0 3HAYEHNS (IN3NYECKON BE/TMYMNHBI,

pelaTb Ka4ecTBEHHbIe 3aayu: BbICTPamBaTb JI0rMYeCKM HENMPOTUBOPEUNBYHO
LIENOYKY PacCy>KAeHWA C OMopol Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(msnyeckmne SBNEHNS;

MCNONb30BaTb  MPWM  PELUEHUM  YYebHbIX  3ada4  COBPEMEHHbIE
NHOPMALMOHHbIE TEXHONOTUM AN NOWCKA, CTPYKTYPUPOBaHWSA, UHTEpnpeTaumm
N NpefcTaBneHns y4yebHOM U Hay4yHO-MONYNAPHOW UH(OPMaLMK, NONYYEHHOW K3
Pa3INYHbIX UCTOYHMKOB, KPUTMYECKM aHaIM3MPOBaTb NOyvaemyro MHHOpMaLmIO;

NPMBOANTL NPUMEPbI BKNaAa POCCUIACKMX M 3apYBEXHbIX YUEHbIX-PUN3NKOB B
pa3BMTE HayKu, OObBACHEHME MPOLECCOB OKPY)KAIOLWEro Mupa, B pasBuUTHE
TEXHWUKN 1N TEXHOJOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWUA MO (PM3UKE B MOBCEAHEBHOM XXM3HW
Ana obecneyveHns 6e30MacHOCTM Mpu 06paLLeHnmn ¢ nprubopammn 1 TEXHUYECKUMM



YCTPONCTBaMW, ANt COXPaHEHWUS 3[40POBbS M COOMHOAEHNS HOPM 3KOM0MMYECKOro
MOBEAEHUNSA B OKPY>KatoLLe cpefe;

paboTaTb B rpynne C BbINONHEHNEM pPa3/INYHbIX COLUMaNbHbIX POSe,
MNaHMpoBaTb paboTy rpynnbl, pauMoHa/IbHO pacnpefensts 06583aHHOCTA U
M1aHMpPOoBaTb AeATe/IbHOCTb B HECTaHAAPTHbIX CUTYaLMsX, aleKBaTHO OLeHMBaTb
BK/1a[, K&XKA0r0 M3 y4YaCTHMKOB rpynmbl B PELLEHNE pacCMaTPUBaEMOi NPO6IEMbI.

K KoHuy o06yyeHus B 11 kuacce npegMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE [O/DKHbI OTPaXXaTb CHOPMUPOBAHHOCTbL Y 00YHatOLLUXCSH YMEHWIA:

[AEMOHCTPMPOBaTb Ha MpuMepax posib U MecTo (M3MK1 B (DOPMUPOBaHUN
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKM W
TEXHO/OMMI, B MPaKTUYECKON AeATeNbHOCTU NoAei, LeNoCTHOCTb U efMHCTBO
(hn3nyecKoin KapTrHbI MUPA;

YUMTbIBaTb rpaHuUbl MPUMEHEHUA U3YYEHHbIX (DU3NYECKMX MOJeNel:
TOYEYHbIV 3NEKTPUYECKNIA 3apsif, NyY CBeTa, TOYEUHbIA UCTOYHUK CBETA, fAepHas
MOfe/lb aToMa, HYKNOHHas MOfeflb aTOMHOMO sfpa Mpu pelueHnn ru3nyeckmx
3ajau;

pacrnosHaBaTb PU3NYecKme SBNeHNA (MPOLECChl) U 0OBACHATL UX Ha OCHOBE
3aKOHOB 3/1IEKTPOANHAMMKM U KBAHTOBOW (IM3NKN: 3/1eKTpUYecKas npoBOAMMOCTb,
Tenn0BOe, CBETOBOE, XMMUYECKOE, MarHUTHOe AENCTBUA TOKa, B3aMMOfencTBue
MarHWTOB, 9MEeKTPOMAarHUTHast WHAYKUMS, [OEACTBME MarHWTHOrO Monsi Ha
MPOBOAHMK C TOKOM W ABWXYLUMIACSA 3apsd, 3MEKTPOMarHWTHblE KonebaHus K
BOJIHbI, MPSAMOJIMHEAHOE pPacrnpoCTpaHeHMe CBeTa, OTPaXeHWe, MpPenoMIeHNE,
NHTEp(epeHUMs, Augpakums ©  nonspusaums  CBeTa, AWCNepcus  CBETa,
(hoTO3NEKTPMYUECKUIA 3pdeKT (hoTOo3(DEKT), CBETOBOE [aB/eHNE, BOSHUKHOBEHME
/IMHEAYATOro CrnekTpa aromMa BOAOPOAa, €eCTeCTBeHHas WU WUCKYCCTBEHHas
PaAN0aKTUBHOCTb;

ONUCbIBaTb M3Y4YeHHble CBONCTBA BeLLECTBa (3NEKTPUYECKME, MarHUTHbIE,
ONTUYECKMEe,  3NIEKTPUYECKYID  MPOBOAMMOCTb  Pa3/MYHbIX  cpeq) WU
3NEKTPOMAarHuUTHble ABMEHNSA (NPOLECChl), MCMOMb3ys (U3NYECKNE BENNUUHDI:
ANEKTPUYECKMIA 3apsf, CUMa TOKA, SNEKTPUYECKOE HanpshKeHWe, 3NeKTpUYeckoe
COMPOTUB/EHME, PA3HOCTb MOTEHLMANIOB, 3NEKTPOABMKYLLAA cuia, paboTa TOKa,
WHAYKUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLUKW, 3HEPrus 37eKTPUYECKOro MU MarHWTHOro nosein, nepuof M vactoTa
KonebaHuii B KonebaTenbHOM KOHTYpe, 3apsf W Ccuna TOKa B mpouecce
rapMOHUYECKUX  3NEKTPOMArHUTHBIX  KOMiebaHUi, (POKYCHOe pacCcTosiHMe U
ONTUYeCKas Ccuna NNH3bI, NPU ONUCaHUM MpPaBWUIbHO TPaKTOBaTb (U3NYECKUI
CMbIC/T WCMNO/Ib3YEMbIX BE/IMYMH, WX 00603HaYeHWs W eAVMHULbI, YKasblBaTb
(hopmynbl,  CBSi3blBalOLWME  AaHHYIO  (DU3NYECKYHD BEIMUMHY C  APYrnMK
BeIMYMHaMU;



OMUCbIBATb W3Y4YEHHble KBAHTOBble SAB/IEHUS W MPOLECChl, MCMOMb3ys
(hbn3nyeckne BENMUMHBI: CKOPOCTb 3/IEKTPOMArHUTHbLIX BOJH, AJIMHA BOJSIHbI U
yacToTa CBeTa, 3HEPrna U UMMNynbLC POTOHA, Nepuos nosypacnaga, IHepPrus CBA3n
aTOMHbIX afep, Npy ONUCaHWW MNPaBWIbHO TPaKTOBaTb (QU3NYECKUA CMbICT
NCMO/b3yeMbIX BEIMUMH, UX 0003HAYeHWA W efuHMUbI, YKasblBaTb (OPMY/ibl,
CBA3bIBAOLLME [AaHHYI0 (DM3NYECKYHD BE/IMYMHY C  APYTMMU  BeIMYMHAMMU,
BbIYNCNATH 3HaYeHMe (PU3NUYECKOIN BESIMUMHDI;

aHaM3MpoBaTb (PU3NYECKMe NPOLECCHl U ABMIEHUS, UCNONb3YA (DU3NYECKMNe
3aKOHbl U MPUHUMMbI: 3aKoH OMa, 3aKOHbI NMOCNef0BaTelbHOro 1 napasisienbHOro
COeIMHEHMSI MPOBOAHMKOB, 3aKOH J[hxoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOW
NHAYKUMW, 3aKOH MPSMO/IMHENHONO pacrnpoCTpaHeHNs CBeTa, 3aKOHbl OTPaXKeHUs
CBeTa, 3aKOHbl NPeNOM/eHNs CBeTa, YpaBHeHWe JWHLWTENHA AN (oTo3dheKTa,
3aKOH COXpaHeHWs 3HEPruun, 3aKOH COXPaHeHWs MUMMY/bCa, 3aKOH COXPaHeHWS
3NEKTPUYECKOTO 3apsfa, 3aKOH COXpaHeHus MaccoBOro uucna, noctynarbl bopa,
3aKOH pagMoakTMBHOIO pacnaga, npu aToM pas/imyatb C/I0BECHYH (POPMY/IMPOBKY
3aKOHa, ero maremMaTuyeckoe BblpaXXeHne W ycnosusa (rpaHuubl, 06/1acTu)
MPUMEHMMOCTH;

OrnpefensTb Hanpas/eHe BEKTOPA MHAYKLMN MarHUTHOMO MoJs NPOBOAHMKA
C TOKOM, cunbl AMnepa 1 cunbl JIopeHua;

CTPOWUTb U OMUCbIBATb M300paXeHMe, CO3[aBaeMOe MJIOCKAM 3epKasioMm,
TOHKOW NNH30M;

BbIMO/HATL  3KCMEPUMEHTbI MO WUCCNEef0BaHMIO (PU3NYECKUX SBMEHUA W
MPOLECCOB C MCMOMb30BAHNEM MPAMBIX W KOCBEHHbIX W3MEPEHWIA: Npu 3TOM
(hopMynmpoBatb npob6nemy/zagady M rUNotesy yyebHOro 3KCMEPUMEHTA,
cobupaTb YCTaHOBKY W3 MpPeNOXeHHOro 060pyAoBaHWsA, NPOBOAUTL OMbIT Y
(hopmynmMpoBaTb BbIBOARI;

OCYLLECTB/IATL MPAMbIE Y KOCBEHHbIE U3MEPEHNA (DU3NYECKNX BE/IMYMH, NPU
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEHUS U UCMOMb30BaTb M3BECTHbIE
MeTO/bl OLIEHKW MOrPELHOCTEN N3MEPEHWIA;

nccnefoBatb  3aBUCUMOCTU  (PU3NYECKUX BENMYMH C  WUCMOJIb30BaHWEM
MNPAMbIX M3MEPEHWUIA: MpPW 3TOM KOHCTPYMpOBaTb YCTaHOBKY, (MKCUPOBATb
pe3ynbTaTbl NONYYEHHOW 3aBUCUMOCTU (PU3NYECKUX BEIMYMH B BUAe Tabnuu,
rpavKoB, fenatb BbIBOAbI MO pe3ysibTataM UCC/ef0BaHNS;

cobnogatb npasuna 6esonacHoOro Tpyga npv NpoBefeHNN 1ccnefoBaHui B
pamkKax Yy4ebGHOro 3KCMepuMeHTa, Y4yebHO-MUCCefoBaTe/IbCKOA W MPOEKTHOM
[eATeNbHOCTN C UCMOMb30BaHWEM W3MEPUTESNIbHbIX YCTPOWCTB M 1abopaTopHOro
0bopyaoBaHus;

pewatb pacyeTHble 3aJayn C SABHO 3afaHHOW (PU3NYECKO MOJENbIO,
NCMo/b3ya (PU3NYECKME 3aKOHbI U MPUHLMIbI, HA OCHOBE aHan3a yCnoBusa 3atadu



BbIOMpaTb (PU3NYECKYO MOJESNb, BbIAENATb PU3NYECKME BEIMUMHBI U (DOPMY/bl,
HeoOXoauMble A1 €€ peLUeHus, MPOBOAUTL pacyeTbl U OLEHMBATb PeasibHOCTb
MO/ly4YEHHOr 0 3Ha4YeHNs PU3NYECKOIN BEMYUNHBI;

pelaTb Ka4yeCTBEHHbIe 3aayu: BbICTPamBaTb JI0rMYeCK/ HEMPOTUBOPEUNBYHO
LIeNOYKY pPacCy>XAeHWn C OMOpoi Ha M3y4yeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hn3myeckme SBNEHUS;

MCMoMb30BaTb  MPU  pelleHMn  yyebHbIX  33fa4  COBPEMEHHble
NH(OPMAaLMOHHbIE TEXHOMOTUN A/15 NOWCKA, CTPYKTYPUPOBaHUSA, UHTepnpeTaumm
N NpefcTaBNeHNs y4ebHOM 1N HayYHO-NOMYNAPHON NH(OPMAaLMK, NMOTYHEeHHON K3
Pa3INYHbIX UCTOYHMKOB, KPUTUYECKM aHaIM3MPOBAaTb MOJTyHaeMyto MH(OPMaLUIo;

0ObACHATL MPUHUMMbLI  AEACTBMS  MallMH, MNPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nnyartb YCnoBums nx 6e30nacHoOro MCcnonb3oBaHus B MOBCEAHEBHOM
XN3HW;

NPUBOANTL MPUMEPbI BKNaAa POCCUNCKNX M 3apyOEXKHbIX YUYEHbIX-(DU3NKOB B
pasBUTME Hayku, B OOBACHEHWME MPOLIECCOB OKPY)XKAKOLWEro Mupa, B pasBUTHE
TEXHUKMN N TEXHOSIOTUNA;

MCMOo/b30BaTb TEOPETUYECKME 3HAHMS MO (M3MKe B MOBCEAHEBHOW >XM3HM
Ans obecrnieyeHns 6e30MacHOCTM Npu obpaLleHnn ¢ npubopaMm U TEXHUYECKUMMN
YCTPONCTBaMW, A/ COXPaHEHUSA 3[40POBbs WU COO/IOAEHUS HOPM 3KONOMMYeCcKoro
MOBeLEeHNS B OKPY>KatoLLel cpese;

paboTaTb B Trpynmne C BbINO/HEHMEM Pa3/IMYHBIX COUMASIbHBIX PONeEN,
MNaHMpoBaTb paboTy rpynnbl, pauMoHasIbHO pacnpefenstb 0683aHHOCTA U
M1aHMPOBaTb AeATe/IbHOCTb B HECTaHAAPTHbLIX CUTYaUMsX, afleKBaTHO OLeHMBaTb
BK/1aJ, K&XKA0ro 13 yYaCTHUKOB rpynmbl B PeLleHne paccmaTprBaemoin npobnemsi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJ1I0B U TEM 1071 OBbIC
Ne ni/nn P Kourposbnbie IIpakTHyeckue (ubp )
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUSA
11 du3nKa n MeTobl Hay4YHOro No3HaHMA 2 bubnmoreka LIOK
' A y https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LIOK
21 Kukematnka > https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
2.3 3aKOHbI COXpaHeHNsa B MexXaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBbI MO/NEKY/NSPHO-KNHETNYECKON 9 1 Bubnmoteka LIOK
' Teopun https://m.edsoo.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOAHNSA BELLECTBA. 5 Bubnuoteka LIOK

®a3oBble Nepexopbl

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

Toro no pasgeny

Paznea 4. 3JIEKTPOJAUHAMUKA

24

bnbnmoteka LIOK

41 SnekTpocTaTvka 10 https://m.edso00.ru/7f41bf72
4. MOCTOAHHbIN 3NEKTPUYECKINIA TOK. TOKMN B 12 bubnunoteka LIOK
' pa3nnyHbIX cpegax https://m.edso00.ru/7f41bf72
Toro no pasgeny 22
Pe3epBHOe Bpems 2
OBLIEE KO/IMYECTBO YACOB N0 NPOrPAMME 68



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

11 KIIACC

KounyecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kounrpoabusie IlpakTHueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznexn 1. 9JIEKTPOJAUNHAMUKA
11 MarHuTHoe none. SNeKTpoMarH1MTHas 11 1 3 bubnnoteka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4yecKmne N 31eKTPOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHns https://m.edsoo.ru/7f41c97c
59 MexaHW4YecKne 1 3NEKTPOMarHUTHbIE 5 1 bubnunoteka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97c
bnbnmoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
Toro no pasgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBbI CrneLmansHOM Teopum

bnbnmoteka LLOK

A 4 1
3 OTHOCWUTE/IbHOCTU https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
o bubnunoteka LLOK
4.1 MEHTbI KBAHTOBOW OMNTUKU
Aneme aHTOBOV O 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHue aToma 4 Bubnmoteka LIOK



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

4.3 ATOMHOe A4p0

WToro no pasgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOGPU3NKM 7 Et:'fsj?/ﬁf(;iiou/}; £41097¢
WToro no pasgeny 7
Paszpgen 6 OBOBHIAIOHIEE ITOBTOPEHHUE

61 OfoSuaouee nosropere ‘ om0 TieLeST
WToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLUEE KOJIMYECTBO YACOB N0 NPOIrPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgpoBbie
Tema ypoka Konrpoubnesie IIpakTnyeckue

n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl
Pur3nKa — Hayka 0 npupose.
1 HayuHble MeTZ bl I'IOSH:HI/'?'FI 1 bubnuoreka LIOK
y A https://m.edsoo.ru/ff0c32e2

OKpYy>KatoLLlero mupa
Po/ib 1 MECTO (PM3MKM B

) (hopMUPOBaHNM COBPEMEHHO 1 bubnuoteka LIOK
Hay4HOW KapTWUHbI M1pa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNbHOCTM NH0AEN
MexaHnyeckoe 4BUXKEHME.

3 OTHOCUTENBHOCTL MEXaHNYECKOro 1 bubnunoteka LIOK
ABWXeHuA. [NepemeLLeHne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHue

4 PaBHOMEpPHOE NPSAMONMHEHOE 1 bubnunoteka LIOK
[BXeHMne https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE MPAMO/IMHEHOE 1 Bbubnuoteka LIOK
OBVKeHue https://m.edsoo.ru/ff0c372e

5 CB060HOE NafieHMe. Y CKopeHue 1 Bubnuoteka LIOK
cB06OHOr0 NageHns https://m.edsoo.ru/ff0c39cc
KpuBonuHeiHoe ABMXEHME.

7 ,D,Em»(eHme maTe 'ql/lal'leOI\/'I TOYKM NO 1 bubnmoreka LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTM
8 MpuHUMN oTHOCUTENBHOCTK [Manunes. 1 bubnunoteka LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

VHepumnanbHble CUCTEMbI OTCYETA.
MepBbIii 3aKOH HblOTOHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. MpuHLmMn

bubnunoteka LIOK

9 cynepnosvuum cun. BTopoit 3aKoH
ynep ! P o https://m.edsoo.ru/ff0c3be8
HbloTOHa 414 MaTepraibHOM TOYKN
TpeTwnii 3aKoH HbloTOHa Ans Bubnuoteka LIOK

10
MaTeEPUa/IbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMupHOro TaroteHuns. Cuna

11 TAXeCTW. [NepBas KocMUYecKas bubnmoreka LIOK

- 1EP https://m.edso0.ru/ff0c3d00
CKOpOCTb

12 Cuna ynpyrocTu. 3akoH N'yka. Bec bubnnoreka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna TpeHuns. KoathULMEHT TpeHUS.

13 Cvna an OTI/IBJ'IeI(-IpVI(tI # n BI/I)F:(GHVII/I bubmmoreka LIOK

P 1A https://m.edsoo.ru/ff0c3f76
Tena B XXMAKOCTU UK rase
[MocTynaresnibHOe 1 BpaLlaTensHoe

14 ABUXEHMe abCcoNTHO TBEPAONO Tena. Bubnuoteka LIOK
MoOMEeHT cunbl. [11e4o cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECWS TBEPAOro Tena
IMNynbC MaTepuanbHOR TOUKM,

15 CUCTEMbI MaTepUasIbHbIX TOYEK. bubnunoteka LIOK
mnynbe cunbl. 3aKOH COXpaHeHns https://m.edsoo.ru/ff0c43d6
UMMynbca. PeakTUBHOE ABUXeHWe
Pa6oTa 1 MOLLHOCTb CUfbl.

16 KunHeTuuyeckas aHeprusi MmatepuasnbHoin Bubnmoteka LLOK
TOYKW. Teopema 06 U3MEHEHUM https://m.edsoo0.ru/ff0c4502
KWHETNYECKOIN 3Heprum

17 [MoTeHUManbLHas aHeprus. bubnmoteka LIOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MoTeHUManbHas aHeprus ynpyro
AeOPMUPOBAHHON NMPYXXMHBI.
MoTeHUManbHas aHeprus Tena B6113m
MOBEPXHOCTMN 3eM/n

https://m.edsoo.ru/ff0c461a

18

19

20

MoTeHUMabHbIe Y HEMOTEHLMANbHbIE
cunbl. Ceasb paboThbl
HEMOTEHLMASbHBIX CUJT C U3MEHEHNEM
MeXaHWYeCKOM 3HePrum CUCTEMbI Tefl.
3aKOH COXpaHeHNs MeXaHN4eCKoM
aHeprmum

NabopatopHas paboTa
«MccnepoBaHue cBA3v paboThbl CUAbI C
M3MEHEHNEM MeXaHNYECKOI aHeprum
Tena Ha NpUMepe PacTsHXKeHUs
PE3UHOBOIO XIyTa»

KoHTponbHas paboTa rno Teme

«KunHematuka. AJuHammnka. 3aKoHbl
COXPaHeHus B MeXaHnKe»

bnbnmoteka LIOK
https://m.edsoo.ru/ff0c478¢c

bubnunoteka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbI€e NOMOXKEHUA MOMEKYNAPHO-
KWHETNYECKOIN Teopumn. BpoyHOBCKOe
ABvkeHve. Ondhapysns

bnbnnoteka LLOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTep ABWKeHUA U
B3aVMMOLENCTBUA YacTUL, BeLLecTBa.
Mogenu CTPpOeHUs ra3oB, XNAKOCTel
N TBEPAbIX Ten

23

24

Macca monekyn. Konm4yectso
BelllecTBa. ocToAHHaa ABoragpo

Tennoeoe paBHoBecye. TemnepaTtypa
1 eé n3mepeHve. LLikana Temneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Llenscua

N peanbHbili raz3 B MKT. OcHOBHOe

bubnunoteka LIOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AbcontoTHasA TeMneparypa Kak Mepa

26 cpefHel KMHETUYECKOI aHeprmmn Bubnuoteka LIOK
[BV>KEHUA MOJIEKY/. Y paBHeHMe https://m.edsoo.ru/ff0c511e
MeHpaeneeBa-KnaneipoHa

27 3aKoH [anbToHa. ["a30Bble 3aKOHbI
NabopatopHas paboTa

08 «MccnefoBaHne 3aBUCMMOCTY MEXAY
napameTpamMu COCTOSAHUSA
pa3peXKeHHoro rasa»

29 WM3onpovecchl B ngeasibHOM rase u ux bubnuoteka LIOK
rpauyeckoe npeacTaB/ieHne https://m.edsoo.ru/ff0c570e
BHYTpeHHAA aHeprus
TEepMOANHAMUYECKON CUCTEMBI U

30 cnoco6bl ee n3meHeHUs. Konnyectso Bubnuoteka LIOK
TennoTbl 1 paboTta. BHYTpeHHsS https://m.edsoo.ru/ff0c5952
3Heprus 04HOaTOMHOr0 MAea/IbHOro
rasa

bubnunoteka LIOK

31 B! Tennonepesan https://m.edsoo.ru/ff0c5c36
Y fenbHas Terna0eMKOCTb BeLecTBa.

32 Konn4ecTtso TennoTbl npu bubnmoteka LIOK

- https://m.edsoo.ru/ff0c5c36
Tennonepesaye. AanabartHblil npoecc

33 MepBblIii 3aKOH TEPMOANHAMUKM U €ro bubnunoteka LIOK
NpUMeEHEHWe K n3onpoueccam https://m.edsoo.ru/ff0c5efc

34 HeobpaTnMoCTb NPOLLECCOB B bubnunoteka LIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoge. BTopoii 3akoH
TEPMOAVHAMUKM

https://m.edsoo.ru/ff0c6230

MpuHumn geictems n KM tennosoi

bubnunoteka LIOK

3 MaLLWHbI https://m.edsoo.ru/ff0c600a
36 Linkn KapHo n ero KN
37 3JKonornyeckme npobnembl
TENN03HEPreTUKN
38 O6o6uwatoLmnin ypok «MonekynspHas Bbubnuoteka LIOK
(pm3mka. OCHOBbI TEPMOANHAMMUKI» https://m.edsoo.ru/ff0c6938
KoHTponbHas paboTa rno Teme
39 «MonekynsapHas m3nka. OCHOBbI bubnmoreka LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKN
40 Mapoobpa3oBaHUe 1 KOHA4eHcaLmWS. bubnunoteka LIOK
VicnapeHue n KnneHue https://m.edsoo.ru/ff0c63b6
ABCONIOTHAsA 1 OTHOCUTE/IbHAA
41 BIAXKHOCTb BO3AyXa. HacbILLEeHHbIV bubmuoreka LIOK
Ayxa. . https://m.edsoo.ru/ff0c64d8
nap
Teepaoe Teno. Kpuctannunyeckue u
42 amopHble Tena. AHM30TPONMUS Bubnuoteka LIOK
CBOICTB KpucTannoB. XXngkue https://m.edsoo.ru/ff0c65f0
Kpuctansbl. CoBpeMeHHbIe MaTepuasbl
[MnaBneHne 1 KpUcTannsaLus.
43 Y nenbHas Tennrc))Ta nnaBne:Mﬂ bubnmoreka LIOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumauus
bnbnuoteka LIOK
44 YpaBHeHue Tenosoro Ganaca https://m.edso0.ru/ff0c6820
45 AnekTpusaunsa Ten. dNeKTPUYeCcKni bubnunoteka LIOK

3apsif. [lBa Buaa aNeKTpuueckmx

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3aps/0B

MPOBOAHVKU, AN3NEKTPUKA 1

46 MonynpPoOBOAHNKN. 3aKOH COXPaHEHMNA bubmmoreka LIOK
YNPoBOA ' P https://m.edsoo.ru/ff0c6bcc
3NIEKTPUYECKOro 3apaja
B3avmopelicTre 3apsaoB. 3aKoH
47 KynoHa. To4eUHbIi 3N1eKTPUYECKUIA bubnmoteka LIOK
y ' P https://m.edsoo.ru/ff0c6ce4
3apag
Hanps»keHHOCTb 3/1eKTPUYECKOro
48 nong. MpuHUun cynepnosnmm bubnnoreka LIOK
3NEKTPUYECKUX NONEN. JTuHUN https://m.edsoo.ru/ff0c6df2
Harnps»XEHHOCTU
PaboTa cu/ 3N1eKTpPoCTaTUYeCKOro
49 nong. NoteHyunan. PasHocTb bubnmoteka LIOK
' Hvan. https://m.eds00.ru/ffOC6f00
noTeHLmManos
[MPOBOAHMKM N AN3INEKTPUKN B
50 QHF:EKT %CTaTVIHe'C(t:KOM noF;1e bubnuoreka LIOK
P ' https://m.edsoo.ru/ff0c7018
[nanekTpryeckas NPOHULAEMOCTb
N bubnunoteka LLOK
51 DneKTpoeMKocTb. KoHfeHcaTo
P A P https://m.edsoo.ru/ff0c7126
ANeKTPOEMKOCTb MIOCKOro
52 KOH escaTo a. DHeprus 3aps>KeHHoro bubnuoreka LIOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOHAeHcaTopa
53 NaboparopHas pabota W3mepeHue
3N1eKTPOEMKOCTIN KOHeHcaTopa
MpyHUMN AEACTBUS N NPUMEHEHWE
54 KOHJEeHCaTopoB, KOMMPOBa/IbHOI0

annaparta, CTPy/AHOro npuHTepa.
neKTpocTaTnyecKas 3alimTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3asemneHue aneKTponprbopoB

55

JNeKTPUYECKINIA TOK, YCNOBUSA €ro
CyLLLeCTBOBaHWS. MOCTOAHHbIN TOK.
Cuna ToKa. Hanps»keHwue.
ConpoTunsneHune. 3akoH Oma ans
yyacTka Lenm

56

MocnefoBaTenbHOE, NapanieNibHoE,
CMeLLaHHOe CoeiHeHe
NMPOBOAHMKOB. JlabopaTopHas paboTa
«3yyeHre CMeLLIaHHOr0 CoeAMHEHNS
pe3ncTopoB»

bubnunoteka LLOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOr0
TOKa. 3aKoH [koyna-JleHua

3akoH Oma 4515 NOMHOM (3aMKHYTON)
3NleKTpuYecKom Lenu. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTa
«M3mepeHne 3C UCTOYHMKA TOKA 1
ero BHYTPEHHEr0 CONPOTUBEHNSA»

ANeKTPOHHast NPOBOAUMOCTb TBEP/bIX
MeTannoB. 3aBUCUMOCTb
COMPOTMBNEHUS METANOB OT
TemnepaTypbl. CBEPXNPOBOAVMOCTb

DNeKTPUYECKMIA TOK B BaKyyMe.
CBOINCTBA 3N1EKTPOHHbIX MYYKOB

bubnunoteka LIOK
https://m.edsoo.ru/ff0c7838

bubnunoteka LLOK
https://m.edsoo.ru/ff0c7ae0

61

MonynpoBOAHUKN, UX COBCTBEHHAA U

nprvMecHast NpoBoAMMOCTb. CBOICTBa
p—n-nepexoga. MonynpoBoAHNKOBbLIE
npuoopsI

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNeKTPUYECKMIA TOK B pacTBOpaXx W
pacnnasax 3/1eKTPONNTOB.

Bubnuoteka LIOK

62 DNEeKTPoNNTUYECKaa anccoumaums. 1 https://m.edsoo.ru/ff0c82ba
ONeKTponn3
DNEeKTPUYECKMNIA TOK B rasax.

63 CamocTosATe/bHbIN U 1 Bubnuoteka LIOK
HeCcamoCTOATENbHbIN pa3psg. MonHus. https://m.edsoo.ru/ff0c84ae
Mna3ma
AnekTpuyeckme npuodopsb! 1

64 YCTPOMCTBA W UX NPaKTUYecKoe 1 Bubnmoteka LLOK
npuMeHeHue. MNMpaBuna TEXHUKN https://m.edsoo.ru/ff0c86fc
6e30macHoOCTH

65 O606LLatoLLMIA YPOK 1 bubnuoteka LIOK
«JNeKTpoAnHaMMKa» https://m.edsoo.ru/ff0c88be
KoHTponbHas paboTa rno Teme
«QneKTpocTaTnka. NMocToAHHbIA

66 3NEKTPUYECKNIA TOK. TOKN B 1 bubnmoteka LIOK

https://m.edsoo.ru/ff0c8a8a
pa3NNYHbIX cpefax» n
ANeKTpognHaMMKa
bubnunoteka LIOK

67 FlpomexyTo Has aTrectauus . https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbI YpoK. O606LatoLLmMIA YPOK 1 Bubnuoteka LIOK
no Temam 10 Knacca https://m.edsoo.ru/ffOc8f6c

OBLEE KOJIMYECTBO YACOB IO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
o Tema ypoka Koutponabusie IIpakTHyeckue Aara unpponbie
n/n Bceero u3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoThI pecypeni

[MOCTOSAHHbIE MarHUTbI U NX

1 B3ammogencTeme. MarHmTHoe norne. 1 Bubnnoteka LLOK
BeKTop MarHUTHON MHAYKUMW. JTHWN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKUMM
MarHuTHoe nosne NPOBOLHUKA C

5 ToKOM. OnbIT 3pcTesa. 1 Bubnnoteka LLOK
B3aumogelicTeme NpoBOAHMKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Nab6oparopHas paboTa «3yyeHmne 1 1 Bubnnoteka LLIOK
MarHUTHOIO MoAsA KaTyLUKW C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOrO Mons Ha
NpPoBOAHMK € TOKOM. Crna AmMnepa.
JabopaTopHas paboTa Bubnnoteka LLOK

4 o 1 1
«lccnefoBaHne fencTems https://m.edsoo.ru/ff0c9ac0
MOCTOAHHOrO MarH1Ta Ha pamky ¢
TOKOM»
[elicTBre MarHUTHOrO Mons Ha

5 [BVDKYLLYIOCS 3apAXKEHHYHO YacTuly. 1 Bubnnoteka LLIOK
Cwvna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
JlopeHua
AneKTpoMarHuTHasa UHAYKUmMA. MNoToK

6 BEKTOpa MarHMTHON nHaykummn. 34C 1

VHAYKLUMWA. 3aKOH 9/1EKTPOMArHUTHOVA



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

NHAYKLMK Dapajen

10

JabopaTopHas paboTa
«MccnepoBaHme gBNeHNS
3N1EKTPOMArHUTHON MHAYKLMN

VHOYKTUBHOCTb. fABNeHne
caMonHAyKuumn. 34C camoHAYKLMW.
SHeprua MarHUTHOrO NOMA KaTyLKu C
TOKOM. O/IeKTPOMarH1MTHOE none

TexHnuYecKue yCTpoicTea 1 nx
NPUMeHeHWe: NOCTOSAHHbIE MarHUTbI,
3NEKTPOMArHMTbl, ANEKTPOABUraTeb,
YCKOPWTENIN 3N1EMEHTaPHbIX YacTul,
VHAYKLMOHHas Neyb

O6o6watoLmin ypok «MarHuTHoe
nose. ANeKTPOMarHMTHasA MHLYKLMSA»

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0cal50

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0ca600

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcab82

11

KoHTposbHas paboTa rno teme
«MarHuTHoe none.
SNeKTPOMarHMTHasA MHLYKLNSA»

Bubnmoteka LIOK
https://m.edsoo.ru/ff0cad58

12

CB060Hble MEXaHNYECKME
KonebaHus. MapmMoHMYecKme
KonebaHus. YpaBHeHue
rapMOHUYECKMX KOnebaHWiA.
MpeBpaLLeHme SHeprum

Bubnmoteka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas paboTa
«lccnefoBaHue 3aBUCUMOCTH
nepvoga Masblx KonebaHwii rpysa Ha
HWUTW OT A/IMHbI HUTWU N MacCbl Fpy3a»

14

Koneb6ate/nbHblii KOHTYP. CBO6GOAHbIE

Bubnunoteka LLOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

INEKTPOMarHUTHbLIE Koneb6aHus B
naeasibHoM KonebaTe/lbHOM KOHTYE.
AHaniorna mexxay mexaHnyeckumu u
INEKTPOMarHUTHbIMN KonebaHnAMuM

15

®opmyna TomcoHa. 3aKoH
COXpaHeHus 3Heprum B neaibHoOM
Konebarte/slbHOM KOHTYpe

Bubnmoteka LIOK
https://m.edsoo.ru/ffOcb9c4

16

MpencTaBneHme 0 3aTyxarLmx
KonebaHuax. BbIHY)XAeHHble
MeXaHuyeckue KonebaHms. Pe3oHaHc.
BbIHY)XXI€HHbIE 3/IEKTPOMAarHUTHbIE
KonebaHms

Bubnmoteka LIOK
https://m.edsoo.ru/ffOcbb86

17

MepeMeHHbI TOK. CUHYCOMAANbHbIN
nepemMeHHbI TOK. MOLLHOCTb
nepeMeHHOro Toka. AMNINTYLHOE U
[EVCTBYHOLLIEE 3HAUYEHME CUJTbl TOKA U
HanpsXKeHns

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcbd34

18

19

20

TpaHcdopmatop. MpounssoacTBo,
nepegaya n noTpebneHune
3NEKTPUYECKON SHeprum

YCTpOIACTBO 1 NpaKTUYecKoe
NPUMEHEHNWE 3NEKTPUYECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro Toka,
NNHWIA 3neKTponepeaay

3K0M0rnyeckme puckmn npu
MPON3BOACTBE 3NEKTPO3IHEPTUN.
KynbTypa ncnonb3oBaHms
3N1EKTPO3HEPrmn B NOBCEAHEBHON
XXM3HW

bubnmnoteka LLOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaH14ecKue BOMHbI, YC/OBUS
pacnpocTpaHeHus. Mepunoa. CKopocTb

Bubnnoteka LLOK

21 pacnpocTpaHeHus 1 A/IMHa BOJHBI. https://m.edsoo.ru/ff0cca54
[MonepeyHble U NPOAONbHbIE BOSHBI
99 3BYK. CKOpOCTb 3BYKa. [[pPOMKOCTb Bubnnoteka LLOK
3BYyKa. BbicoTa ToHa. Tembp 3BYyKa https://m.edsoo.ru/ffOcccOc
3NeKTPOMarHUTHbIE BO/HbI, KX
23 CBOICTBa 1 CKOPOCTb. LLikana bubmmoreka LIOK
https://m.edsoo.ru/ffOccfe0
3N1eKTPOMArHUTHbLIX BOJH
MpUHUMNBI PagnocBaA3n 1
24 TeneBuaeHuA. Pa3BuTre CpPeacTB
cBA3n. Pagmonokaums
o5 KoHTposnbHas pabota «KonebaHus un Bubnnoteka LLIOK
BOJIHbI» https://m.edsoo.ru/ff0cc6f8
MpAMONNHEHOE pacnpocTpaHeHme
26 cBeTa B OHOPOAHOV cpefe. Bubnmoteka LLOK
TOouYeuHbI UICTOYHKMK cBeTa. Jlyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxkeHue cBeTa. 3aKOHbI
27 0Tppa>Keva cseTa. [locTpoeHune Bubnmoteka LIOK
N https://m.edsoo.ru/ff0cd4e0
N306paXKeHNI B MI0CKOM 3epKasie
IMpenomneHwve cseTa. NonHoe
28 BHYTPEHHee oTpaxeHue. MNpeaenbHbIv Bubnmoteka LLOK
Yron nosiHoro BHYTPEHHEro https://m.edsoo.ru/ff0cd7f6
OTpakeHus
29 JNabopaTopHas paboTa «3mepeHne Bubnnoteka LLIOK
nokasaTesia NpenoMIeHNs CTekIa» https://m.edsoo.ru/ff0cd67a
30 JNnH3b1. MocTpoeHme n3obpaxkeHnin B Bubnnoteka LLOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

NnH3e. Popmyna TOHKOR NNH3bI.
YBenmyeHve NnH3bI

https://m.edsoo.ru/ffOcddle

NabopaTopHas paboTa

31 «MccnefoBaHne CBOMCTB
N300paXKEHNI B NINH3AX»

[ncnepcus ceeta. CNoxXHbIA cocTaB

39 6enoro ceeta. LBeT. J/labopaTopHas
paboTa «HabnwogeHne gucnepcum
cBeTa»

33 WHTepdepeHyms ceeTa. Audpakums Bubnnoteka LLIOK
ceeTa. AnpakLMoHHas pelleTka https://m.edsoo.ru/ffOced22
MonepeyHOCTbL CBETOBbLIX BOJH. Bubnnoteka LLOK

34
Monapusaumsa ceeta https://m.edsoo.ru/ff0cf02e

35 OnTuryeckne NpMGopPLI N YCTPOCTBA 1
yCnoBusa nx 6e30macHoro NpUMeHeHUs
["paHnLbl NPUMEHUMOCTH

36 Knaccuyeckor mexaHuku. Moctynarsl Bubnmoteka LLOK
cneumanbHo Teopun https://m.edsoo.ru/ffOcf862
OTHOCUTE/IbHOCTM
OTHOCUTENBHOCTL OHOBPEMEHHOCTMU.

37 3amep/ieHMe BPEMEHU U COKpaLleHne bubnmoreka LIOK

https://m.edsoo.ru/ffOcfa42
LNHBI
SHeprus 1 UMNynNbC PeNSTUBMUCTCKOW
38 l—IaCTFI)/ILI,bI CBFI3byMaC(E)bI C SHEPruei n bubnmoreka LIOK
' https://m.edsoo.ru/ffOcfc68
NMMYNIbCOM. SHeprus Nokos
KoHTposibHas paboTta «OnTuka.
P P o Bubnunoteka LLOK
39 OcHOBbI cneuyaibHoOn Teopun

OTHOCUTENTIbHOCTN»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oToHbI. Popmyna MNnaHka. SHeprus

Bubnunoteka LLOK

40
N UMNYNbC (DOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITME N NCCNefoBaHMe
41 mOTseq)cpeKTa Oﬂijl AT Bubnmoreka LIOK
' Y https://m.edsoo.ru/ffOcffc4
CronetoBa
3aKOoHbI pOTO3PEKTA. Y paBHEHNE
42 3!71HLLIT€§)Ha nquqq(;oomaqoqgema bubnmoteka LIOK
A ' https://m.edso0.ru/ff0d015e
«KpacHas rpaHuua» poTtoadpekra
[JasneHue ceeta. OnbIThl 1. H.
43 JNebepneBa. XMmUyeckoe aeincTene bubnmotexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4Yeckure ycTpoicTea u
44 NpaKkTUYecKoe NpYMeHeHue:
(hOoTO3/1EMEHT, (POTOAATUMK,
COMHeYHasn 6arapesi, CBETOAMOL
45 PelueHuve 3aa4 No TeMe «ON1IEMEHTI Bubnnoteka LLOK
KBaHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
Mogens aToma TomcoHa. OnbIThl
46 PesepopAa Mo paccesHUIo a-4acTuy, bubmmoreka LIOK
' https://m.edsoo.ru/ff0d091a
lMnaHeTapHaa MoAenb aTtoMa
Bubnmnoteka LLOK
47 Moctynatel bopa https://m.edsoo.ru/ff0dOafa
W3nyyeHve n nornowieHvie gpoToHOB
48 n I/I)I/'Ie exoje aTOM;uC 0 H(()pro OBHS bubnuoreka LIOK
P pexon - A yp https://m.edsoo.ru/ff0dOafa
3Hepruun Ha gpyron. Buael cnekTpos
BosiHoBbIe cBOMCTBa YacTuL,. BosHbI
o Bubnnoteka LLOK
49 [e bponnsa. KopnyckynspHo-

BO/IHOBOW Ayani3m. CrOHTaHHOE M

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BbIHY)XXEHHOE M3/yYeHNe

50

51

52

53

54

OTKpbITVE PafnMoaKTMBHOCTW. OMbITbl

Pesephop/a no onpeaeneHnto coctasa

pagnoakKTUBHOIO N3Ty4YEHNA

CsolicTBa anbtha-, 6eTa-, raMma-
n3nyveHus. BamsHve
PafNOaKTUBHOCTU Ha XXMBbIE
OpraHu3mbl

OTKpbITUE NPOTOHA U HEATPOHA.
M3oTonbl. Anba-pacnag.
ONEKTPOHHbIN N NO3UTPOHHbIN 6eTa-
pacnag. Mamma-usnyyeHue

SHeprua cBA3W HYKIOHOB B Afpe.
AnepHble peakunn. AaepHbli
peakTop. Mpo6nembl, NepCcrnekTuBsbI,
3KONOrMyecKme acnekTbl SAepHON
3HepreTukm

AnemMeHTapHble YacTuLpbl. OTKPbITHE
no3uTpoHa. MeTofbl HaboLeHUA 1
perncTpaLum aneMeHTapHbIX YacTuL,
Kpyrnbiii cton «®@yHaameHTasbHbIe
B3avMogencTeua. EanHCTBO
(hr31YeCcKon KapTUHBbI M1pa»

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d0fd2

Bubnmoteka LLOK
https://m.edsoo.ru/ff0d1162

Bubnmoteka LIOK
https://m.edsoo.ru/ff0d1356

Bubnunoteka LLOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38é3nHoro Heba. Co3se3aus,
SPKMe 3B€3/bl, NaHETbI, NX BUAMMOE
ABvKeHune. ConHeYHas cuctema

56

ConHue. ConHeyHas aKTUBHOCTb.
McTouHMK aHeprumn ConHua n 38e34



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3B€3/1bl, MX OCHOBHbIE
XapaKTepuCTUKIX. 3B€3/bl FNaBHOM
nocneaoBarTeNlbHOCTU. BHYTpeHHee
CTpoeHue 38€31. CoBpeMEHHbIE
npeacTaBneHMs 0 NPOUCXOXAEHNN 1
aBontouun ConHua 1 38e34

MneuHbliii MyTb — Hawa ManakTuka.
MonoxkeHwe n gemxxeHne ConHua B
anakTuke. ManakTukn. YepHole
AbIpbl B A4pax ranaktmk

BceneHHas. PazberaHue ranaktumk.
Teopua bonbLLOro B3pbiBa.
PennkToBOE N3NyYeHue.
MeTaranaktuka

60

61

62

63

HepelueHHble NPo61eMbl aCTPOHOMMUN

KOHTponbHas paboTa «3NeMeHTbI
aCTPOHOMWUM 1 acTPO(U3NKMN»

O6o6watoLLmin YpoK. Ponb (rU3NKN 1
acTPOHOMWM B 3KOHOMUYECKOWA,
TEXHO/IOMMYECKOIA, COLMabHOM 1
3TUYECKOW chepax AesTeNbHOCTM
yenoBeka

O6o6watoLLmMin ypoK. Ponb 1 MeCTO
(h13MKM 1 aCTPOHOMUM B
COBPEMEHHOW Hay4HOI KapTuHe Mupa

64

O6o6uatoLLmin ypok. Ponb
(hr3ryecKoi Teopmmn B hopMUPOBaHIN
NpeacTaBeHN 0 PU3NYECKONA
KapTuvHe Mupa




O6o6uaroLmin ypok. Mecto
(hM3NYECKOI KapTWHbI MMpa B 06LLEM

05 pAAY COBPEMEHHbIX ECTECTBEHHO- 1

Hay4HbIX NPeLCcTaBNeHNI 0 Npupose
66 Pe3epBHbIin ypoK. MarHuTHoe norse. 1

AneKTpoMarHuTHasa NHAYKLMA

Pe3epBHbIil ypoK. OnTunka. OCHOBbI

creuyanbHo Teopum
67 OTHOCUTENbHOCTY KBaHTOBas (hM3nKa. 1

3NeMeHTbI aCTPOHOMUN U

acTpopu3snNKu

Bubnmnoteka LLOK
08 TpoMeXyTOUHas aTTecTauys 1 https:/m.edsoo.ru/ff0d1784
OBLLEE KOJTIMYECTBO YACOB NO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0d1784
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