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IHHOACHUTEJIBHASA 3AIIMCKA

Mporpamma Mo rsmke 6a30BOr0 YPOBHA Ha YPOBHE CpeAHero obLiero obpasoBaHus paspaboTaHa
Ha OCHOBE MOMIOXXEHWIA 1 TPeOOBaHUIA K pe3ynbTaTaM 0CBOEHUS OCHOBHOM 06pa30BaTe/lbHOIN NPorpaMmbl,
npeactaBneHHbIX B PFOC COO, a TakxKe C Y4eTOM (heaepanbHoli paboyeii NporpamMmmMbl BOCUTaHUS U
KOHLenuun npenojasaHns yyebHoro npegvera «®dusmka» B 00pa3oBaTeflbHbIX  OpraHu3aLmsax
Poccuiickoin Pefepaumn, peanv3syroLyx 0CHOBHble 06pa3oBaTe/lbHbIe NPOrpamMmbl.

CofepxXaHvie nporpaMmbl MO (PU3MKE HanpasfeHO Ha (OPMMPOBAHWME ECTeCTBEHHO-Hay4HOW
KapTuHbl Mupa obydvarowwmxcs 10-11 knaccos npu 0byyeHUn nx gursnke Ha 6a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-[eATeNbHOCTHOrO NoaxoAa. MNporpaMma no usnke CooTBETCTBYET TpebosaHmam P OC COO
K MAaHWPYEMbIM JIMYHOCTHBIM, MPEeAMETHbIM M MeTarnpeiMeTHbIM pe3y/ibTataM 00yYeHWs, a Takke
YUMTbIBAET HEOOXOAMMOCTb peanu3auum MeXnpeAMeTHbIX CBA3eA (DU3VKU C ecTeCTBEHHO-HayYHbIMU
yyebHbIMU npegmMeTamu. B Heil onpefenstoTcq OCHOBHbIE LN U3YYeHUs (OU3NKWN Ha YPOBHE CpefHero
obuwiero 06pas3oBaHWs, MaHWPYeMble pe3ynbTaTbl  OCBOEHWA  Kypca  (DM3MKU:  IMYHOCTHbIE,
MeTanpeiMeTHbIE, NpeaMeTHble (Ha 6a30BOM YPOBHE).

MporpamMma no U3NKe BKIKOYaET:

e MNaHuMpyemble pe3ynbTaTbl OCBOEHUA Kypca (hM3VMKUM Ha 6a30BOM YpOBHE, B TOM uuche

rnpeAMeTHbIe pe3ynbTaTbl Mo rofam 06yyeHus;

e  coflepXaHue y4yebHoro npegmerta «du3snKa» Mo rogam 06yyeHms.

Pu3nka Kak Hayka O Hambonee OOLIMX 3aKOHaX MPUPOLbl, BbICTYMas B KayecTBe Y4eOGHOro
npegMeTa B LUKO/E, BHOCWUT CYLLECTBEHHbIM BKIaL B CUCTEMY 3HaHWIA 06 OKpyXarolem Mupe.
LLIKOMbHBIA KypC (DM3UKM — CUCTEMOOOpasyloWnii A1 eCTECTBEHHO-HAaYUHbIX YYeOHbIX MpeaMeToB,
MOCKO/IbKY (h13MYECKIME 3aKOHbI NIEXAT B OCHOBE MPOLECCOB U ABNEHWI, N3yYaeMblX XUMUEN, GUonorven,
(hn3nYecKoii reorpaduein n acTpoHoMMeiR. icnonb3oBaHme 1 aKTUBHOE NPUMEHEHNE (hM3NYECKMX 3HAHWI
onpefenseT XapakTep W pas3BuTVE Pa3HOO0OpPasHbIX TEXHOMOMUIA B CHepe 3HepreTuku, TPaHCMopTa,
OCBOEHMA KOCMOCa, NOMyYeHWUs HOBbIX MaTepuasioB C 3afjaHHbIMW CBOWCTBaAMM W [pyrux. M3yueHue
(h13VKN BHOCUT OCHOBHOW BK/1a, B (DOPMUPOBaHME ECTECTBEHHO-HAYUYHOW KapTUHbI MMpa 00yyaroLLmxcs,
B (DOPMMPOBaHME YMEHWIA NMPUMEHATb HAy4HbIA METOL MO3HAHWSA MPW BbIMOIHEHUN UMK YYeOHbIX
nccnenoBaHuiA.

B ocHOBY Kypca (D13nKy [i/19 YPOBHA CpefHero o6Llero 06pasoBaHus NMoNoXeH pag Uaen, Kotopble
MOXXHO paccMaTpmBaTh Kak MPUHLMMbI ero NocTPOeHMS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEN KypC SBMSETCA JIOTMYECKWM 3aBEPLUEHHbLIM, OH
COZlEPXXMT MaTepuas M3 BCeX pas3fenoB (M3MKW, BK/KOYAET KaK BOMPOCHI K/ACCMYECKOW, TakK W
COBPEMEHHOM (PU3NKMN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Heill Matepuan Kypca (U3NKW OO6beAVMHEH BOKPYr
(hn3nyecknx Teopuil. Befylwimm B Kypce SABNAETCA (DOPMUPOBAHWE MPELCTaBNEeHUA O CTPYKTYPHbIX
YPOBHSX MaTepuu, BELLEECTBE 1 Nose.

Hoess eymanumapuzayuu. E€ peanusaums npegnonaraeT MWCMoMb30BaHWE yMaHWTapHOro
noTeHuUwuana gpr3n4eckoi HayKu, OCMbIC/IEHWE CBA3WN Pa3BUTUS (M3MKKN C pasBUTMEM OOLLECTB], a TakKe
C MUPOBO33PEHYECKNMU, HPABCTBEHHbLIMM 1 3KO/IOrMYeCKUMU NpobneMamu.

Hoes npuxnaonoii nanpasrennocmu. Kypc QU3vKn npeanonaraet 3HaKOMCTBO C LLUMPOKMM KPYTrom
TEXHUYECKMX U TEXHOIOrMYECKMX MPUMOXKEHWUI N3YUYEHHbIX TEOPUIA N 3aKOHOB.

Hoes sxonoeuzayuu Peann3yeTcs NocpeCcTBOM BBEEHWS 3/IEMEHTOB COAEPXKaHNs, MNOCBALLEHHbIX
3KOJIOrMYecKM nNpobieMam COBPEMEHHOCTM, KOTOPbIe CBA3aHbl C Pa3BUTUEM TEXHUKWU N TEXHOMOMUN, a
TaKxke 06CyXaeHus NPob/IeM paLMOHa/IbHOro NPYPOLOMNO/b30BAHUA U 9KOJIOrMYECKOW 6e30MacHOCTY.

CTep>XHeBbIMU 3/1eMeHTaMy Kypca (M3MKN Ha YPOBHe CpefHero obLero obpasosaHus ABMAKOTCA
(hn3nyeckvne Teopun (hopMUpoBaHMe NpeACcTaB/ieHnint O CTPYKTYpe MOCTPOEHMS (M3NYECKON Teopuu,
ponu (hyHAAMEHTa/IbHbIX 328KOHOB U MPUHLMMOB B COBPEMEHHbBIX MPEACTaBIEHMAX O NPUPOAE, rpaHmLax
MPUMEHUMOCTI TEOPWIA, N OMUCAHUSA eCTECTBEHHO-HAYYHbIX ABMIEHWIA 1 MPOLLECCOB).
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CUCTEMHO-[eATeNIbHOCTHBIA MOAXOA4 B Kypce (DU3NKWU peasin3yeTca npexnae BCEro 3a CYeT
opraHu3auumn 3KCrnepuMeHTaNbHOM AeATeNbHOCTY 0byyatoLmxcs. 19 6a30B0ro ypoBHs Kypca (Qu3nku —
3TO MCMO/b30BaHME CUCTEMbI (DPOHTASTbHBIX KPaTKOBPEMEHHbIX 3KCMEPUMEHTOB 1 1abopaTopHbIX paborT,
KOTOpble B MporpamMmme ro (hu3nke 06beuHEHbI B OBLLUIA CMIMCOK YUYEHUYECKMX MPaKTUYECKMX paboT.
BblgeneHne B yKa3aHHOM MepeyHe 1abopaTopHbIX paboT, NPOBOAWMMBIX A1 KOHTPONSA U OLEHKW,
OCYLLLECTB/ISETCA YYaCTHUKaMM 06pa30BaTe/lbHOro npoLecca MCXoas M3 0CO6EHHOCTEN NIaHMPOBaHMA U
OCHalleHns kabuHeta (um3nku. Mpu 3TOM 06ecrneynBaeTcs OBMafeHVe O00yYatoLMMNCH YMEHUAMM
MPOBOAUTL KOCBEHHbIE U3MEpPEeHWs, UCCNef0BaHNUSA 3aBUCUMOCTEN PU3NYECKUX BEMUYMH U MOCTaHOBKY
ONbITOB MO MPOBEPKE NPELJIONEHHbIX rMMoTe3.

Bonblloe BHUMaHWE YAENSeTcs PeLleHU0 pacyeTHbIX U KayeCTBeHHbIX 3agady. lMpu atoMm ans
PacyYeTHbIX 3afay MpUOPUTETOM ABNAKOTCA 3afauM C ABHO 33flaHHON (PU3NYECKOM MOZENbHO,
Mo3BONAOLLME NPUMEHATb U3YUYeHHbIE 3aKOHbI M 3aKOHOMEPHOCTM Kak 13 OfHOro pasfena Kypca, Tak u
WHTErpupys 3HaHUs U3 pasHblX pa3genos. [ Ka4eCTBEHHbIX 3aay NPUOPUTETOM ABMIAIOTCA 3afaHns Ha
06bsACHEHNE MPOTEKaHNA (U3NYECKUX SIBNEHWIA U MPOLECCOB B OKPYXKAMOLLEA >KM3HW, Tpebytouine
BblOOpa (PM3NYECKON MOAENN 418 CUTYaLMK NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootseTcTBMM ¢ Tpe6oBaHuaMM PIOC COO K maTepuaibHO-TEXHUYECKOMY 06ecrneyeHuto
y4yebHOro npotiecca 6a3oBblii YpoBeHb Kypca (hM3NKM Ha YPOBHe CpeaHEero obLero 06pasoBaHns 4OMKEH
M3yyaTbCsH B YC/IOBUAX MPEAMETHOr0 KabvHeTa (PM3NKM UK B YCNIOBUSAX UHTErPUPOBAHHOIO KabuHeTa
NpeaMeTOB  eCTEeCTBEHHO-HayyHOro uukna. B kabuHeTe (M3uKM [O/MKHO ObiTb  Heobxoaumoe
nabopatopHoe 060pyfoOBaHUE N5 BbINOMHEHWS YKa3aHHbIX B MporpammMe Mo (u3nke YYeHUYECKUX
MPaKTUYECKNX paboT 1 feMOHCTPaLMOHHOe 060pYyA0BaHMe.

[JeMoHcTpaunoHHoe obopyLoBaHue (HOpMUPYeTCs B COOTBETCTBUM C MPUHLMUMOM MUHUMaIbHOW
[OCTaTOYHOCTU M 06ecneynBaeT MOCTAHOBKY MEPEYMC/IEHHbIX B Mporpamme Mo (u3nke KIHYeBbIX
[JEMOHCTpaUMin - ANd  WUCCNefoBaHWA  M3y4YaeMblX  SBAEHWA UM MPOLECCOB, 3IMMNUPUYECKUX U
(hyHZaMeHTa/IbHbIX 32aKOHOB, X TEXHUYECKNX MPUMEHEHNUIA.

NabopaTopHoe 060pyfOBaHME ONS YYEHWYECKMX MPaKTUYecKMX paboT qopmupyeTcs B Buie
TemMaTU4YeCKMX KOMMIEKTOB U 0becrneynBaeTcs B pacyéTe OAHOIO KOMM/EKTa Ha ABYyX 06y4aroLymxcs.
TemaTnyeckue KOMMNIEKTbI N1abopaTopHOro 060pyaoBaHUs LO/MKHbI ObITb MOCTPOEHbI HA KOMIM/IEKCHOM
MCNOJIb30BaHUM aHaI0TOBbIX U LIM(POBbIX MPUOOPOB, a TakXKe KOMMbITEPHLIX N3MEPUTE/IbHBIX CUCTEM B
BUE LMDPOBbIX 1abopaTopuia.

OCHOBHbIMW LeNsMu1 U3yyeHus rsnkun B 06LLeM 06pa3oBaHUN SBSKOTCS:

e (hopmypoBaHVe MHTepeca M CTPeM/IEHUA O00YYatoLLMXCA K HayYHOMY W3YYeHUIO NpUpofbl,

pasBUTME UX UHTENIEKTYa/IbHbIX Y TBOPYECKUX CMOCOBHOCTEN;

e pasBWTWE NpPeACTaBNeHUdi O  HayyHOM  MeToAe  MNO3HaHus 1 (hopMUpOBaHUe
MCCNEA0BaTeNbCKOr0 OTHOLIEHNS K OKPY>KAOLLIMM SB/IEHUAM,;

e (hOPMMPOBaHME Hay4YHOro MUPOBO33PEHMS KaK pe3y/ibTata M3yYeHUss OCHOB CTPOEHUS MaTepun
¥ yHAAMEHTa/IbHbIX 32aKOHOB (DU3NKMK;

e (hOPMMpPOBaHME YMEHWUI OOBACHATL ABNEHMA C UCMOMb30BaHWEM (DU3NYECKMX 3HAHWIA ©
Hay4HbIX JOKa3aTe/bCTB;

e (hopmupoBaHVe NpeacTaBneHWUn 0 Ponn (U3NKK ANS PasBUTUS JPYTMX eCTECTBEHHbIX Hayk,
TEXHWUKM N TEXHONOTUA.

JocTmkeHve aTuX ueneli 06ecrneymBaeTca peLleHreM Crefyowmx 3a4a4q B npouecce n3yyeHus

Kypca (p13nKN Ha YpOBHe CpefiHero o6bLero obpasoBaHus:

e npuobpeTeHne CUCTEMbI 3HaHMIA 06 0BLLUX (PU3NYECKNX 3aKOHOMEPHOCTAX, 3aKOHaX, TeOpUsX,
BK/IOYaA MEXaHVKY, MOJMEKYNAPHYIO (DU3NKY, 3MEKTPOLMHAMUKY, KBaHTOBYH) (U3UKY U
3/1leMeHTbI aCTPOPU3NKMY;

e (hOPMMpPOBaHME YMEHWIN MPUMEHSATb TEOPETUYECKUE 3HaHWS N8 OOBACHEHWUA (U3NYECKMX
SBMIEHWIA B MPUPOAE 1 ANA NPUHATUA NPAKTUYECKUX PeLLEeHNiA B NOBCEAHEBHOMN XXM3HW;
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e 0CBOEHMEe CNOCcOBGOB peLleHUs pasINYHbIX 3adad C SABHO 33faHHOM (M3UYECKOW MOAESbIO,
3afja4y, MnofpasymeBatOLLMX CaMOCTOATENIbHOE CO34aHve (M3MYECKOW MOAenu, afekBaTHOM
YCNOBUAM 3aJauu;

e OHUMaHWE (U3NYECKUX OCHOB W MPUHUMNOB [AENCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHO/IOTMYECKMX NPOLLECCOB, UX BIMSHUSA Ha OKPY>KAIOLLYHO Cpesy;

e 0B/lafileHWe MeTofamy CamOCTOSATE/NIbHOTO MIaHMPOBaHUA W NPOBefeHUs  (U3UYECKMX
9KCNeprMEHTOB, aHasm3a WM UHTeprnpeTauuum WHgopmauumn, OnpeaeneHns [LOCTOBEPHOCTU
MO/TlyYeHHOr 0 pe3ynbTaTa;

e CO3[aHue YC/MOBWIA [/ pa3BUTUS YMEHWIA MPOEKTHO-UCCNef0BaTE/IbCKOM, TBOPYECKOM
[eATeNIbHOCTH.

Ha mn3y4yeHve u3nkmn (6a30Bblii YpOBEHb) Ha YPOBHE cpeaHero obuero o6pas3oBaHns OTBOAUTCA

136 yvacoB: B 10 knacce — 68 yacoB (2 4Yaca B Hefiento), B 11 Knacce — 68 Yacos (2 yaca B Hefento).

Mpepnaraemblit B nporpaMMe Mo (OU3MKe MepeyveHb 1abopaTopHbIX U MPaKTUYecKUx paboT

AB/ISETCA PEKOMEHLOBaHHbIM, Y4uTeNb AenaeT Bblbop NpoBefeHUs n1abopaTopHbIX paboT W OMbITOB C
YYETOM UHAMBUAYASIbHBIX OCO6EHHOCTEN 06yYatoLLMXCS.
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COJEP)KAHUE OBYYEHUSA
10 KJIACC

Pa3nen 1. ®u3uka U MeTOAbI HAYYHOTO MO3HAHUSA

dusmka — Hayka O npupoge. HayuHble MeTOAbl MO3HAHUS OKPYXKarollero Mupa. Ponb
3KCMepMMEHTa 1 TEOPUN B MPOLIECCE MO3HAHUA NPUPOAbLI. SKCNEPUMEHT B (DU3UKe.

MogenuposaHue (U3NYECKMX ABIEHWIA U NpoLeccoB. HayyHble runotesbl. Pr3nMYeckne 3aKoHbI U
Teopun. "'paHNLbl NPUMEHUMOCTM PU3NYECKNX 3aKOHOB. NPUHLMM COOTBETCTBUS.

Ponb 1 MecTo (hM3nKM B (hOPMUPOBAHUM COBPEMEHHOM Hay4HOM KapTVHbI MUPa, B NMPaKTUYeCKoM
[eATeNbHOCTUN NIOAENA.

Jlemoncmpayuu

AHanorosble 1 LUPPOBbIE M3MEPUTESIbHbIE NPUOOPbI, KOMMbIOTEPHbIE AATUMKMN.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

MexaHnuyeckoe fBuKeHVe. OTHOCUTENbHOCTb MEXaHWYECKOro [ABWKeHWs. CucTema OTcyeTa.
TpaeKTopus.

MepemeLLeHNe, CKOPOCTb (CPeLHAs CKOPOCTb, MTHOBEHHAA CKOPOCTb) U YCKOPeHWe MaTepuasibHOM
TOYKM, X NPOEKLMIN Ha OCU CUCTEMBI KOOPAMHAT. COXEHUEe NepeMELLEHNIA U CNIOXKEHWE CKOPOCTEN.

PaBHOMepHOe 1 paBHOYCKOPEHHOe MpPAMOUHEHOe —[ABWKeHVe. [padukn  3aBUCUMOCTU
KOOPAMHAT, CKOPOCTU, YCKOPEHUSA, NMyTU 1 NepeMeLLeHs MaTeprasibHON TOUKM OT BPEMEHMW.

CB060HOE NafieHne. Y CKopeHve cBOBOAHOIo NajeHus.

KpuBonuHeintHoe aBvKeHWe. [BMKeHe MaTepuasibHON TOUYKMU MO OKPYXXHOCTW C MOCTOSIHHOM Mo
MOZYNH0 CKOPOCTbID. YTN0Bas CKOPOCTb, JIMHeWHasa CKoOpocTb. [lepuof M 4YacToTa 06paLLeHus.
LleHTpoCcTpeMuTeNbHOE YCKOPEHME.

TexHnYeckne YCTPOWCTBA M MPaKTUYECKOe MpPUMEHEHME: CNUAOMETP, ABWKEHWE CHapsAoB,
LIeMHbIe U PeEMEHHbIE nepesayn.

Jlemoncmpayuu

Mogenb cCTeMbl OTCUETA, UMKOCTPALMA KMHEMATUYECKUX XapaKTEPUCTUK ABUKEHMS.

MpeobpasoBaHue ABMKEHNI C NUCMNO/b30BaHMEM MPOCTbIX MEXaHV3MOB.

MNMafeHve Ten B BO3A4yXe U B Pa3peXxeHHOM MPOCTPaHCTBE.

HabnogeHve 4BMKEHUA Tena, 6POLLIEHHOrO MOog Yr/iOM K rOPU30HTY U FOPU30HTa/ILHO.

V13mepeHre yCKopeHWs CBOBOAHOIO naaeHus.

HanpasneHrie CKOPOCTY NPV ABVKEHNW MO OKPY>KHOCTMU.

Yuenuueckuil sxcnepumenm, nabopamopHule padbomol

V13yyeHne HepaBHOMEPHOIO ABWKEHWS C LIE/blo OnpeaeneHns MrHOBEHHOM CKOPOCTM.

VccnefoBaHne COOTHOLUEHUS MeXAy MyTaMu, MNPOMAEHHbIMKA TeNOM 3a MoCnefoBaTefibHble
paBHble MPOMEXYTKN BPEMEHW MPU PaBHOYCKOPEHHOM ABVXXEHUM C Hayas/lbHON CKOPOCTbHD, PaBHOM
HY/H0.

V3yueHne aBMKEHMSA LIApVKa B BA3KOW XXMAKOCTU.

M3yueHune aBMKEHNA Tena, 6POLLEHHONO FOPU30HTA/IbHO.

Tema 2. /lunamuxa

MpuHUMN oTHOCMTenbHOCTM [anunes. [MepBblil 3aKOH HbHOTOHA. VHepumanbHble CUCTEMbI
oTCuéra.

Macca Tena. Cvna. MpuHUMn cynepnosvumun cun. BTopoil 3akoH HblOTOHA Ans MaTepuasibHOM
TOYKMW. TpeTuii 3aKoH HbOTOHA ANs MaTepuasibHbIX TOYEK.

3aKOoH BceMMpHOro TAroteHns. Cuna TaxecTtu. MNepBas KOCMUYECKas CKOPOCTb.

Cuna ynpyroctu. 3akoH IN'yka. Bec Tena.
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TpeHvie. Bupabl TpeHus (MOKOS, CKOMbXeHWA, KadyeHus). Cuna TpeHuda. Cyxoe TpeHwue. Cuna
TPEHMUS CKOMBbXEHNA U cuna TpeHus nokos. KoaduumeHT TpeHns. Cuna conpoTUBAEHNS NPY ABYKEHNUM
Tena B XKWMAKOCTU UK rase.

MocTynaTesnibHOe 1 BpaLlaTe/lbHOe ABVKEHME abCOIOTHO TBEPLOro Tena.

MOMEHT CW/bl OTHOCUTENBHO OCKU BpaLleHus. Mneyo cunbl. Y CnoBusi paBHOBECUS TBEPAOrO Tena.

TexHnYeckne  YCTpOMCTBA W MPaKTUYECKOe  MPUMEHEHWE:  MOALMMHUKK,  ABVDKEHUE
MNCKYCCTBEHHbIX CMYTHUKOB.

Jlemoncmpayuu

FBneHne nHepuun.

CpaBHeHMe Macc B3aMMOLENCTBYHOLLMX TeNN.

BTopoii 3aKOH HbloTOHa.

Vi3mepeHue cun.

CnoxeHue cu.

3aBMCKMOCTb CW/bI YMPYTroCcTH OT AedhopMaumn.

HesecomocTb. Bec Tena npu YCKOPeHHOM NoAbeME M NafeHNN.

CpaBHeHwWe cus TPeHUs NMOoKOoA, KaUeHUA U CKONbXKEHNS.

Ycnosums paBHOBecUs TBEPAOro Tena. Buabl paBHoBeCHS.

Yuenuueckuil sxcnepumenm, nabopamopHuvle pabomol

W3yyeHvie aBrxeHNs 6pycka no HaKOHHOM MI0CKOCTMK.

VccnenosaHue 3aBMCMMOCTI CUJT YNPYTOCTM, BO3HVKAKOLLMX B MPYXXMHE 1 pe3snHOBOM 06pasLe, oT
nx gecopmaumu.

VccnefosaHue ycnoBumin paBHOBECUS TBEPAOIO Te/a, UMEHOLLEro OCb BpaLLeHNs.

Tema 3. 3axouvt coxpanenus 6 mexanuxe

Vimnynbc matepuasibHOM TOUkM (Tefla), CUCTeMbl MaTepuasibHbIX TOueK. VIMNysnbe cunbl 1
N3MeHeHWe UMMy nbca Tena. 3aKoH COXpaHeHUs UMMy bca. PeakTMBHOe ABVKEHNE.

Pa6oTa cunbl. MOLWIHOCTb CUAbI.

KrHeTuueckas aHeprus MaTepuaibHOM TOUKW. Teopema 06 M3MEHEHWUN KMHETUYECKOIN 3HEPTUN.

MoTeHumanbHas 3Heprus. [loTeHUmanbHas 3Heprus ynpyro AeOopMUPOBaHHOW MPYXMHbI.
MoTeHUmManbHas aHeprus Tena B6/1M3n NOBEPXHOCTU 3eMAN.

MoTeHUmManbHble U HEeNoTeHUMaIbHble Cbl. CBA3b paboTbl HEMOTEHLMA/IbHBIX CU C U3MEHEHWEM
MEXaHUYEeCKOWN 3HEPT M CUCTEMBI TeJl. 3aKOH COXPaHEHMsi MEXaHUYECKOW 3HEepruun.

Ynpyrue n Heynpyrve CTo/IKHOBEHUS.

TexHnYecKune yCTPOMCTBA U NPaKTUYECKOe NMPUMEHEHME: BOAOMET, KONep, NPY>KUHHbLIA NUCTONET,
[BWKEHWE paKeT.

Lemoncmpayuu

3aKOoH coxpaHeHus umnybea.

PeaKTBHOE ABMXEHMe.

Mepexof NOTEHLMANIbHOWN 3HEPT N B KWHETUYECKYHO 1 0OpaTHO.

Yuenuueckuil sxcnepumenm, 1abopamopHuvle pabomul

M3yyeHne abCcoNtOTHO HeYNpYyroro yaapa ¢ NOMOLLbI0 ABYX OAWHAKOBbIX HUTAHbLIX MaATHUKOB.

WccneposaHve cBA3M paboTbl CUMbl C U3MEHEHVMEM MEXaHWYECKON 3Heprum Tena Ha npumepe
pacTsaXKeHNs Pe3nHOBOr0 XXryTa.

Paznen 3. MoJaekynsipaas pu3nka 1 TepMOAUHAMHAKA
Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUYECKOT meopuu
OCHOBHbIE TOMOXEHUA MOJEKYNNAPHO-KUHETUYECKO TEOPUM U UX OrMbITHOE 060CHOBaHUE.
BpoyHOBCKOe [ABvbkeHWe. Auddy3ns. Xapaktep ABVXEHUA W B3aMMOLENCTBUA 4acCTuWL, BeLlecTBsa.
Mogenu CTpoeHUs raso., XXULKOCTeN U TBEPAbIX TeN N 06bACHEHNE CBOWCTB BELLECTBA Ha OCHOBE 3TUX
mogeneid. Macca 1 pasmepbl Moseky/1. KonnyecTso BeLecTBa. [MoctosHHas ABorazpo.
Tennosoe paBHoBecue. Temnepatypa v eé n3mepeHue. LLikana Temnepatyp Llenbcus.
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Mogenb wugeanbHoro rasa. OCHOBHOe YypaBHeHMe MOJEKYNAPHO-KMHETUYECKOW  Teopum
naeanbHOro rasa. A6CONKOTHasA TemnepaTypa Kak mepa CpefHell KMHETUYECKOW 3Heprum TersioBoro
OBWKeHNA vacTuy, rasa. LLkana TemnepaTyp KenbBuHa. [M@a30Bble 3aKOHbl. YpaBHeHue MeHgeneeBa—
KnaneipoHa. 3akoH [anbToHa. M3onpouecch! B naeaslbHOM rase ¢ NOCTOSAHHLIM KOIMYECTBOM BELLEeCTBa.
["pathnyeckoe NpescTaB/eHne N30MpPOLLECCOB: M30TepMa, U30X0pa, n3obapa.

TexHuYecKue yCTPOMCTBA U NPaKTUYECKOe NMPUMEHEHME: TepMOMETP, GapomeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBalOLLME ANCKPETHOE CTPOEHMe BellecTsa, oTorpadum MOseKysl OpraHUYecKux
COEANHEHWIA.

OnbITbl N0 AUGQY3NM XKUAKOCTEN U ra3os.

Mogenb 6pOyHOBCKOr0 ABMKEHMS.

Mogenb onbita LLTepHa.

OnbITbl, JOKa3blBaOLLME CYLLECTBOBAHME MEXMOEKYNAPHOIO B3aMOAENCTBIS.

Mogesnb, UNNICTPUPYoLLas NPUPOAY AaB/eHWA ra3a Ha CTEHKM cocyaa.

OnbITbl, UNNOCTPUPYIOLLIME YPaBHEHWE COCTOAHUSA NAealbHOr0 rasa, U30MnpoLecchbl.

Yuenuueckuil sxcnepumenm, nabopamopHuvle pabomol

OnpefeneHne Maccbl BO3fyxa B K/1aCCHOM KOMHAaTe Ha OCHOBE W3MepeHWinl o6beMa KOMHaTbl,
[aB/IeHVs 1 TemMnepaTypbl BO34yXa B Hel.

VccnepoBaHve 3aBMCMMOCTY MEXY NapaMeTpamm COCTOAHUSA Pa3peXKeHHOro rasa.

Tema 2. Ocrosbl mepmoouHamurku

TepmoanHamuyeckasa cuctema. BHYTPeHHAS 3Heprus TepMOAMHAMUYECKOW CUCTEMbI U CNOCOObI
ee n3meHeHus. Konnyectso TennoTbl U pabota. BHYTPeHHAS aHeprus 04HOaTOMHOrO MAeabHOro rasa.
Buabl Tennonepesayn: TensIoNPOBOAHOCTb, KOHBEKLUSA, U3NyYeHWe. Y aebHas TenI0eMKOCTb BELLECTBaA.
KonunyecTso TennoTbl Npu TeNonepeaaye.

MoHAaTMe 06 agmabaTHOM npolecce. MepBblid 3aKOH TepMOAMHaMUKKW. TpUMeHeHWe MepBoro
3aKOHa TepMOAMHaMVKK K n3omnpoteccam. Ipatuyeckas nHTepnpeTaums paboTbl rasa.

BTopoii 3aK0H TepMoAMHaMUKKX. HeobpaTMMOCTb NMPOLLECCOB B NPUPOZE.

Tennosble MawwHbl. [PUHUMNBI AEACTBUA TensoBbiX MaliuH. [Mpeobpa3oBaHWUs 3Hepruv B
TennoBbIX MawvHax. KoapuuneHT nonesHoro AeicTBus TennoBoi MawwmHbl. Linkn KapHo u ero
KO3(h(hULMEHT NONE3HOr0 AeNCTBUA. DKOMOrMYecKne npobieMbl TENNO3HEPTETUKN.

TexHnyeckne YCTPOMCTBa U MPaKTUYECKOe MPUMEHEHWE: [ABWraTe/lb BHYTPEHHErO CropaHus,
ObITOBOI XONOANIbHUK, KOHAULIMOHEP.

Lemoncmpayuu

V3MeHeHWe BHYTPEHHE 3Heprum Tesia Npu CoBepLUeHNM paboTbl: BbIIET NPO6KN 13 BYTbINKK NOA
[e/CTBMEM  CXaToro BO3f4yxa, HarpeBaHue 3ajupa B JIATYHHOW TpybKe MyTéM  TpeHws
(BnaeogemMoHcTpaLun).

3MeHeHWe BHYTpPeHHell aHeprum (Temnepartypbl) Tena npu Tennonepesave.

OnbIT No agnabaTHOMY pacLUMpPeHWO Bo3ayXa (OMbIT C BO3AYLUHbIM OTHUBOM).

Mogenu napoBoii TypOuHbl, ABUraTens BHYTPEHHEro CropaHns, peakTMBHOIO ABUraTens.

Yuenuueckuil sxcnepumenm, nabopamopHule pabomol

V3mepeHwe yaenbHON Tenn0eMKOCTI.

Tema 3. Azpezamuble cocmonaHnus eeuwjecmeda. Dazoevle nepexodbl

Mapoo6pasoBaHne ¥ KoHAeHcauus. KcnapeHne u KuneHve. AGCOMIOTHad WM OTHOCUTENIbHas
BMI@KHOCTb BO3AyXa. HacbileHHbIi nap. YpaenbHad TennoTa Napoobpas3oBaHus.  3aBUCUMMOCTb
TeMnepaTypbl KUMeHNs OT AaB/ieHu.

Teépgoe Teno. Kpuctannmueckune 1 amopdHble Tena. AHU30TPONUA CBOMCTB KPUCTaNoB. XKuakue
KpucTtanbl. CoBpemMeHHble Matepuasbl. naBieHne U KpUcTanm3aums. Y aenbHas Tennota niasieHus.
Cy6nmmauus.

YpaBHeHWe TennoBoro 6anaHca.


http://cbs.wondershare.com/go.php?pid=5296&m=db

mm Wondershare
PDFelement

Ypanutb BogsaHol 3Hak g

TexHuyeckune yCTPOCTBa M NPaKTUYECKOe NPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KaslopuMeTp,
TEXHONOI MK NONYYEHUS COBPEMEHHbIX MaTepUanoBs, B TOM YMC/ie HAaHOMATePUanoB, U HAHOTEXHOOM UK.

Jlemoncmpayuu

CBOIACTBa HACbILLEHHbIX NapoB.

KunneHvie npu NOHWXEHHOM JaB/IeHNMN.

Cnoco6bl N3MePEHNS BNI&XKHOCTH.

HabntofeHve HarpeBaHWs 1 MiaB/eHns KpUCTaNIMYeCKOro BeLecTBa.

JemMoHcTpauua KpucTannos.

Yuenuueckuil sxcnepumenm, nabopamopHuvle pabomol

V3MepeHme 0THOCUTENBbHOW BNXKHOCTU BO3AyXa.

Paznen 4. dinekTpoauHaMuKa

Tema 1. dnexkmpocmamuka

AnekTpusauma Ten. ONeKTpuyeckuid 3apag. [Ba Buaa 3MeKTPUYeCKUX 3apsafos. [POBOAHUKY,
AVI3NEKTPUKN 1 NOYNPOBOAHUKN. 3aKOH COXPaHEeHUs 3NeKTPUYECKOro 3apsja.

B3aumopelicTBme 3apsafoB. 3akoH KynioHa. TOYeYHbIN 3NeKTPUYECKWIA 3apsf. ONeKTpuyeckoe
none. HanpsXXEHHOCTb 3/1EKTPUYECKOro Mons. MpUHLMN Cyneprno3numMmn 3NeKTPUYECKMX Nonei. JInHUK
HanNPsAXXEHHOCTY 3/1IEKTPUYECKOrO0 NOJIA.

PaboTa cun anekTpoctatMyeckoro nons. lMoteHuman. PasHOCTb NOTeHUManoB. MPOBOAHUKA 1
AVI3NEKTPUKN B 31IEKTPOCTATUHECKOM Nosie. [nanekTpuyeckas npoHULAeMoCTb.

OneKTpoeMKoCcTb.  KoHAeHcaTop.  OMeKTPOEMKOCTb  M/IOCKOr0  KOHAeHcatopa.  JHeprus
3apsSXKEHHOro KoHAeHcaTopa.

TexHnyeckne yCTPOWCTBA W  MPaKTUYECKOe MNPUMEHEHWE:  3/1eKTPOCKON,  3/eKTPOMETP,
9NeKTpoCTaThYecKas 3alimTa, 3a3em/ieHve 31eKTPonpuMobopoB, KOHAEHCATOp, KOMUPOBA/IbHLIA annapar,
CTPYViHbIV NpUHTEP.

Jlemoncmpayuu

YCTPONCTBO M NPUHLMM Le/CTBUA 3N1EKTPOMETPA.

B3aMmopelicTBME HA3NEKTPU30BAHHbIX TeN.

SNeKTpUYecKoe none 3apsXKEHHbIX TeN.

MpOBOAHVKM B 3/1EKTPOCTATUYECKOM MONE.

DMeKTPOCTaTUYECKAS 3aLmTa.

[V3NeKTPUKY B 3M1eKTPOCTATUYECKOM NOSe.

3aBMCUMOCTb 3/1EKTPOEMKOCTM M/I0CKOr0 KOHAEHcaTopa OT NJIOLLAaAmN MAaCcTUH, PACCTOAHUA MeXAY
HUMM 1 U3N1eKTPUYECKOW MPOHNLIAEMOCTH.

SHepruns 3apsHKeHHOro KOHAeHcaTopa.

Yuenuueckuil sxcnepumenm, nabopamopHuvle padomol

V3MepeHwue 3n1eKTPOEMKOCTM KOHAeHcaTopa.

Tema 2. Ilocmoannstit Inekmpuueckuii mox. Toxku é paznuunsvix cpeoax

SNEKTPUYECKNIA TOK. YCNOBUA CYLLECTBOBaHWUSA 3MEKTPUYECKOro Toka. VcTouHukmn Toka. Cuna
TOKa. [MOCTOSHHBIA TOK.

HanpsixxeHwve. 3akoH Oma /15 yyacTka Lenu.

SneKTpuYeckoe CONPOTUB/IEHME. Y[eNbHOe CONpOTMB/EHWE BellecTBa. [locnefoBaTesibHOE,
rnapansieNlbHoe, CMeLLaHHOe COeAVHeHWe NMPOBOLHVKOB.

Pab0oTa 3/1eKTPUYECKOro Toka. 3akoH [xoyns—/leHua. MOLLHOCTb 3/1eKTPUYECKOr0 TOKa.

AneKTpoaBMXYLLAA CUa N BHYTPEHHEe CONPOTUB/IEHNE UCTOYHMKA TOKa. 3akoH OMa A/1s1 MO/HOM
(3aMKHYTOI1) 3neKTpryecKoii Lenu. KopoTKoe 3aMblkaHue.

ONeKTpoHHasA MPOBOAMMOCTb TBEPAbIX MeTafoB. 3aBUCMMOCTb COMPOTWB/IEHWS METaIoB OT
TemnepaTypbl. CBEPXNPOBOAUMOCTb.

SNeKTPUYECKMIA TOK B Bakyyme. CBONCTBA 3NEKTPOHHBIX MY4YKOB.
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MonynpoBofHMKK. Co6CTBEHHAA ¥ MPMMeCHas NPOBOAMMOCTb NOYNPOBOAHMKOB. CBOMCTBA p—N-
nepexofa. MonynpoBoAHMKOBbIE MPUGOPDI.

ANeKTPUYECKMA TOK B pacTBOpax W pacnsaBax 3N1eKTPOIUTOB. DNEKTPONNTUYECKAsA AMCCOLMaLnS.
DneKkTponus.

AneKTpuYecknin ToK B rasax. CamoCTOATENbHbIA WM HeCaMOCTOSATE/bHbIA pas3psg. MonHus.
Mnasma.

TexHMYeckne yYCTPOCTBA W NPaKTUYECKOe MPUMEHEHME: aMmnepmeTp, BOMbLTMETP, pPeocTar,
MCTOYHUKM TOKa, 3NEeKTpPOHarpeBaTe/lbHble MPUOOpPbI, 3M1EKTPOOCBETUTENbHbIE MPUOOPLI, TEPMOMETP
COMPOTUB/IEHNS, BaKyyMHbIA [AMOA, TEPMUCTOPbl M (hHOTOPE3UCTOPbI, MONYNPOBOAHMKOBBIA Ano[,
raibBaHuKa.

Jlemoncmpayuu

V3MepeHwe Cusibl TOKa U HaNpsKeHUS.

3aBMCKMMOCTb COMPOTUBEHNS LUNHAPUYECKNX NPOBOAHMKOB OT A/INHbI, NAOWAAN NONepPeyHoro
CeyeHuns 1 matepuana.

CMeLLaHHoe CoefHeHNe NPOBOAHMKOB.

MpsMoe 13MepeHue 3NeKTPOABKYLLEA cubl. KOPOTKOe 3aMblKaHue raslbBaHNYECKOro 3/ieMeHTa
W OLeHKa BHYTPEHHEr0 COMPOTMBEHNS.

3aBMCKMOCTb CONPOTUBNEHUS META/INIOB OT TEMMEPATYPbI.

MpoBOAMMOCTb 3/1EKTPOSINTOB.

ickpoBoii pa3ps 1 NPOBOAUMOCTL BO3AyXa.

O[LHOCTOPOHHASA NPOBOAMMOCTb AMO0JA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

M3yyeHne cMeLlaHHOro CoeIMHEHUS Pe3UCTOPOB.

V3mepeHvie aneKTpoaBIKYLLEN CU/bI UCTOYHWNKA TOKA U €r0 BHYTPEHHEr0 CONPOTUB/IEHMS.

HabntofeHve anekTponusa.

Me:xnpeaMeTHbIe CBA3H

M3yuyeHne Kypca ¢u3nkuM 6a30B0ro ypoBHA B 10 Knacce OCYLUECTB/SETCA C  Y4YeTOM
coAepXKaTte/ilbHbIX MeXNpPeaMEeTHbIX CBSA3e C KypcaMu mMaTeMaTuku, 6uonoruu, Xumun, reorpapum un
TEXHOIOTUN.

Medxcnpeomemnvie nonsimusi, CBA3aHHbIE C U3YYeHMEM METOAOB HAy4YHOrO MO3HaHWUA: SB/EHWUE,
Hay4Hbli (paKT, runoTesa, (U3NYeCKas BeMYMHE, 3aKOH, Teopus, HabMoAeHWNe, 3KCMEPUMEHT,
MOZeNMpoBaHune, MoeNb, N3MEpPEHNE.

Mamemamuxa: PELIEHNE CUCTEMbI ypaBHEHWUI, NUHeHas (yHKUWs, napabona, runepbona, nx
rpagukm 1 CBOWCTBA, TPUTOHOMETPUYECKME PYHKLMN: CUHYC, KOCUHYC, TaHTEHC, KOTaHreHC, OCHOBHOE
TPUrOHOMETPUYECKOE TOXAECTBO, BEKTOPbI 1 UX NMPOEKLMM HA OCY KOOPAMHAT, CI0XKEHWe BEKTOPOB.

Buonozus: MeEXaHNYECKOE [BVXKEHWE B XXMBOI Npupode, Anuddysns, ocmoc, Ternn000MeH XMBbIX
opraHv3MoB (BWAbI Ternsonepeaayu, Tena10Boe paBHOBECUE), AIEKTPUYECKIME ABIEHNS B XXMBOW NPUpoSe.

Xumusi: [ONCKPETHOE CTPOEHME BeLecTBa, CTPOEHME aTOMOB W MOMEKY/, MOJ/Ib BeLlecTBa,
MO/IIPHAasA Macca, TersioBble CBOMCTBA TBEPAbIX TeS, XXWAKOCTENW W rasoB, 3/MEKTPUYECKMe CBOWMCTBA
METa/IN0B, 3NEKTPOIMTMNYECKAS ANCCOLMaLIMS, FraflbBaHMKa.

T'eozpaghus: BNAXKHOCTb BO3AYyXa, BETPbI, GapOMETp, TEPMOMETP.

Texnonoeus: NPeobpasoBaHNe [ABWKEHWIA C WCMOMb30BAHMEM MEXaHW3MOB, Y4Y€T TPeHus B
TEXHWKe, NOALIMMHMKM, UCMOMb30BaHNE 3aKOHA COXPaHEeHWs UMMYy/bCa B TEXHUKE (pakeTa, BOLOMET U
Apyrvie), ABuratenb BHYTPEHHEro CropaHms, naposast TypouHa, 6bITOBON XONOANIbHUK, KOHAULMOHED,
TEXHO/IOTUW MOSTYYEHWNSA COBPEMEHHBIX MATEPMasioB, B TOM YMC/e HAHOMATEPUAIOB, U HAHOTEXHO/OT NN,
9NeKTpoCTaThYecKas  3almTta, 3a3em/eHne  3/1eKTPonpubopoB, KCEPOKC, CTPYWHbIA  MPUHTEp,
3NleKTpoHarpeBsare/ibHble NPUOOPbI, 31EKTPOOCBETUTESIbHbIE NPUOOPLI, Fa/IbBaHNKA.
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11 KJIACC

Pasjnen 4. DnekTpoauHnaMuka

Tema 3. Maznummnoe none. IneKmpomazHumHas UHOYKYUs

IOCTOSAHHbIE MarHUTHI. B3aVIMO,U,EI7ICTBV|e MOCTOAHHbLIX MarHWToB. MarHuTHoe none. BekTop
MarHUTHOW WHAYKUMW. TIpUHUMN CyneprnosvuyMn MarHWTHbIX noneid. JIMHAM MarHUTHON MHAYKLWWN.
KapTnHa NNHWIA MarHUTHOM NHAYKUMW NMoAA NOCTOAHHLIX MarHMTOB.

MarHuTHoe none NPoBOAHMKA C TOKOM. KapTuHa NNHWIA NHOYKUWN MarHUTHOro nonga gJinHHOro
MpPsMOro NPOBOAHMKA W 3aMKHYTOr0 KO/MbLEBOrO MPOBOAHWMKA, KaTyLIKM C TOKOM. OnbIT 3Jpcresa.
B3anmopeiicTBMe NPOBOAHNKOB C TOKOM.

Cwuna Amnepa, eé Mofy/b 1 HanpaBneHue.

Cvna JlopeHua, eé MOAynb W HanpaBneHue. [BUXEHWE 3apsXKeHHOW YacTuubl B OfHOPOAHOM
MarHuMTHOM none. Pa6oTa cunbl JIopeHLa.

FABneHWe  3MEKTPOMArHUTHOW  MHAYKUMW.  TlOTOK  BEKTopa  MarHWUTHOM  WHAYKLMW.
ANeKTPOABVXKYLLAs cuna MHAYKLUMA. 3aKOH 3M1eKTPOMarHUTHOWM nHAyKuun dapages.

BurixpeBoe anekTpunyeckoe none. ANeKTPoABUXKYLLAA CUNa UHAYKUUW B MPOBOAHMKE, ABUXKYLLEMCS
nocTtynaresibHO B 04HOPOAHOM MarHMTHOM Mone.

MNpasuno JleHua.

VHAYKTUBHOCTb. ABNEHME CaMOUHAYKLMWA. DNEKTPOABUKYLLASA CUNa CAMOUHAYKLIWMN.

JHeprnsa MarHATHOrO NOJIA KaTyLWKK C TOKOM.

ONeKTpomarHUTHOe none.

TexHn4yeckue yCTDOVICTBa n NnpakKTnyeckoe NPUMEHEHNE! NOCTOAHHbIE MarHuThbl,
INEKTPOMarHnTbl, 3NEKTPOABUTaTeslb, YCKOPUTENN 3NIEMEHTAPHbLIX YaCcTul, MHAYKLUMNOHHAaA NeYyb.

Jlemoncmpayuu

OnbIT 3pcTesa.

OTK/IOHEHWE 3IEKTPOHHOIO NyYKa MarHUTHbLIM Monem.

JINHM MHAYKLUMW MarHUTHOT O Nons.

B3aumopelicTBue BYX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[eicTtare cunbl JTopeHLa Ha MOHbI 3EKTPONNTA.

F1BNeHne 3/1eKTPOMarHUTHOM UHAYKLN.

NpaBuno JleHua.

3aBNCUMOCTb 3N1EKTPOABMKYLLEN CUJTbl UHAYKLMUM OT CKOPOCTW U3MEHEHUS MarHUTHOMO MOTOKA.

$BneHne caMOVHAYKLNN.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

M3yyeHne MarHUTHOIO NoJA KaTyLLKN C TOKOM.

WccneposaHve geiicTBUA MOCTOSHHOTO MarHUTa Ha PamMKy C TOKOM.

WccnepoBaHwve sBNEHNS 3N1EKTPOMArHATHOM UHAYKLMN.

Pasnen 5. Kosiebanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHuble KOaeoanus

KonebatenbHasa cuctema. CBO6GOAHbIE MexaHWYecKue KonebaHus. FapMOHMYecKMe KosebaHus.
Mepwog, yactoTta, amnanMTyga U asa KonebaHuid. MPYXMHHBIA MasTHUK. MaTtemaTu4ecKuii MasTHUK.
YpaBHeHWe rapMoHNYecKUX KonebaHuii. MNpeBpaLleHne aHepruv nNpy rapMoHNYeCKUX KonebaHnsx.

Kone6atenbHblii  KOHTYp. CBOGOAHble  3/1EKTPOMarHUTHble — KonebaHus B MAea/IbHOM
Kone6aTeNbHOM KOHTYpe. AHaNOMMa MeXAy MeXaHUYECKMMMW W 3MIeKTPOMArHUTHbIMU KONnebaHuAMU.
®opmyna TOMCOHa. 3aKOH COXpaHeHWs 3HEPTUM B UeaIbHOM Kosie6aTeslbHOM KOHTYPE.

MpenctaeneHne 0 3aTyxalowWyx KonebaHusx. BbIHYXAEHHble MexaHWYeckue KonebaHums.
Pe30HaHC. BbIHYXX/leHHble 3/1IeKTPOMarH1THbIe KonebaHus.
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MepeMeHHbIN  TOK. CUHYCOMAANbHbIA MEPeMeHHbIN TOK. MOLWHOCTb MEepeMeHHOro  TOKa.
AMNINTYAHOE Y Le/CTBYIOLLEe 3HAYEHWE CU/Ibl TOKA W HAMPSHKEHNS.

TpaHctopmaTop. pou3BOACTBO, Nepejada W MOTpebrieHWe  3MEKTPUYECKOA  HEpPruu.
DKOM0rnyecKre pUCKM Nnpu NPoM3BOACTBE 3M1EKTPO3Heprnm. KynbTypa UCNob30BaHUSA 3M1EKTPO3HEPT U
B MOBCEJHEBHOM YXU3HW.

TexHnyeckne YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHME: 3NEeKTPUYECKUIA 3BOHOK, reHepaTop
MepemMeHHOro ToKa, IMHUK 3MeKTponepesay.

Jlemoncmpayuu

WccnepoBaHve napameTpoB  KonebaTenbHOM CUCTeMbl  (MPYXMHHBIA UM MaTeMaTUYeCKUit
MasfTHUK).

HabntofeHne 3aTyxaroLmx KonebaHui.

WccnepoBaHve CBOMCTB BbIHYXXAEHHbBIX KOMe6aHWiA.

HabnogeHne pesoHaHca.

CB0OO/HbIE 3NEKTPOMArHUTHbIE KONebaHus.

OcuunnnorpamMmmbl (3aBUCYMOCTU CWJIbI TOKA U HANPSXKEHU OT BPEMEHM) A5 3N1eKTPOMArHUTHbLIX
KonebaHuid.

Pe3oHaHC npu nocnefoBaTe/lbHOM COeAMHEHUM Pe3nNCTopa, KaTyWKW  WHAYKTUBHOCTU 1
KOHJeHcaTopa.

Mogenb MMHUKM 3NeKTpornepesayu.

Yuenuueckuil sxcnepumenm, nabopamopHuvle pabomul

VccnefosaHve 3aBMCMMOCTM Neproga MasibiX KonebaHuii rpysa Ha HATU OT [/IMHbI HUTK U Macchbl
rpysa.

VccnefoBaHve MepemMeHHOro TokKa B Leny W3 MOCefoBaTe/lbHO COeAMHEHHbIX KOHAeHcaTopa,
KaTyLUKN 1 pe3ncTopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHbLE 60JIHbL

MexaHnyecKkmne BOJIHbI, YC/NOBMS pacnpocTpaHeHus. Mepuog. CKOpPOCTb pacrnpocTpaHeHus U
[JIMHA BO/HbI. [onepeyHble 1 NPOLObHbIE BOSHbI. HTepdepeHLmUa 1 AudpakLms MeXaHUYeCKNX BOJTH.

3BYK. CKOpOCTb 3BYyKa. [POMKOCTb 3ByKa. BbicOTa TOHa. Tembp 3BYKa.

ONeKTPOMarHUTHbIE  BOJSIHbI.  YC/IOBMSI  M3/TlyYeHUS  3M1IEKTPOMArHUTHbIX  BOMH. B3aumHas
opueHTaums BekTopoB E, B, V B anekTpoMarHWTHOW BOSIHe. CBOWCTBA 3/1€KTPOMarHUTHbIX BOJH:
OTpaXXeHue, NpesoM/IeHne, nonapusaumns, augpaxkums, nHTepgepeHuns. CKopocTb 3/1eKTPOMarHUTHbIX
BOJH.

LLIkania aN1eKTpOMarHUTHbIX BOSH. MpUMeHeHWe 31eKTPOMarHUTHBIX BOSH B TEXHUKE U ObITY.

MpyHUMNbI PagMOCBA3N U TeNeBUAEHUS. Pagmnonokaums.

AneKTpoMarH1THOe 3arpasHeHVEe OKPY>KatoLLelt cpespl.

TexHnYeckne YCTPOMCTBA W  MPaKTUYECKOEe MPUMEHEHME: My3blKaJilbHble  WHCTPYMEHTI,
YNbTPa3ByKOBas [MarHOCTUKA B TEXHWKE U MeAuUMHe, pajap, PagvonpueMHUK, TeeBn30p, aHTeHHa,
TeneoH, CBY-neub.

Lemoncmpayuu

O6pa3oBaHWe 1 pacnpocTpaHeHve NonepeyHbIX ¥ NPOLO/bHbLIX BOJH.

Kone6toLleecs Te10 Kak MCTOUYHUK 3BYKa.

HabnofeHvie 0TpaXkeHUs U NPeNOMIEHUS MeXaHUYECKMX BOJTH.

HabnopeHve MHTepdepeHLMn 1 AUdpaKLmm MeXaHUYeCKNX BOJTH.

3BYKOBOWi pe30HaHC.

HabntoaeHve CBA3M rPOMKOCTM 3BYKa 1 BbICOTbI TOHA C aMNUTYOM U YacTOTOM KonebaHWiA.

VccnepoBaHve CBOWCTB 3/1EKTPOMArHUTHBIX BOJSIH: OTPaXKeHWe, MNpesioM/eHne, Nonspusaums,
andpakumna, MHTepdepeHLms.

Tema 3. Onmuka

"eomeTpuueckas onTvka. MpsAMONMHeHOe pacnpocTpaHeHVe cBeTa B OAHOPOAHON cpeae. Jlyu
cBeTa. TOYEYHbIA UCTOYHVMK CBeTa.
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OTpaxkeHWe cBeTa. 3aKOHbI OTPaXXeHWs cBeTa. MoCcTpoeHne N306paXkeHUiA B NIOCKOM 3epKarie.

MpenomneHve cBeTa. 3akKOHbl MpPesioM/IeHNs cBeTa. AOBCOMIOTHBIA MOKasaTeb MNPeNoMIEHNS.
MonHoe BHYTpeHHee oTpaxkeHue. MNpesesibHbIA Yron NONHOI0 BHYTPEHHEr0 OTPaXKeHUS.

[Avcnepcus ceeTa. CNoXHbIN cocTas 6eoro ceeta. LiBeT.

CobupatoLLme 1 paccemBaroLLme IMH3bl. TOHKasA IMH3a. POKYCHOe pacCcTosHMe U OMTUYecKas cuna
TOHKOW NNH3bI. [oCTpOeHMe 1306paXKeHUIA B COBMPAIOLLMX 1 paccemBatoLLmMX IMH3axX. Popmyna TOHKOM
NVH3bI. YBeMYeHWe, AaBaeMoe JIMH30IA.

Mpesenbl TPUMEHUMOCTN FeOMETPUYECKON OMTUKM.

BonHoBasi onTuka. WHTepdepeHums cBeTa. KorepeHTHble WCTOYHWMKW. YCNoBWS HabnogeHus
MakCMMyMOB ¥ MWHUMYMOB B WHTEP(EPEHLMOHHOM KapTWHe OT [BYX CUH(a3HbIX KOrepeHTHbIX
MCTOYHWNKOB.

Ondpakuma ceeTa. AudpakumoHHas peLleTka. Y cnosme HabntogeHns rnaBHbIX MakCYMyMOB Npu
nafieHM MOHOXPOMATUYECKOr0 CBeTa Ha AUMPaKLVIOHHYIO PeLLeTKy.

Monapu3aumsa ceeTta.

TexHuyeckne YCTPOMCTBA W MpaKTUYeCKoe TMpUMEHeHMe: OukW, Nyna, (oToannapart,
MPOEKLMOHHBIA annapaT, MWKPOCKON, TeecKon, BO/MOKOHHAsA OMTWKa, AM(PaKLMOHHAA peLueTka,
nonspoug.

Jlemoncmpayuu

MpsMoNnHeHOe pacnpocTpaHeHWe, OTPaXXeHME 1 NpesioM/ieHne ceeTa. OnTnyeckme npruoopsl.

lNonHoe BHyTpeHHee oTpaxkeHne. Mogenb CBETOBOAA.

ViccnepoBaHWe CBOMCTB M300padKeHWI B TMH3aAX.

Mogenv Mykpockona, Tesieckona.

HabnogeHne nHTepgepeHLmMmn CeeTa.

Hab6noaeHne audpakuum ceeTa.

HabntofeHve gucnepcum ceeta.

MonyyeHue crnekTpa ¢ MOMOLLbH NPU3MbI.

Mony4yeHwue crnekTpa ¢ MOMOLLbI AU(PAKLMOHHON PELLETKMN.

HabntofeHve nonspusaunm ceeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

V3mepeHvie nokasarens npesioMIeHns CTekna.

ViccnenoBaHne CBOMCTB M306paXKeHWI B IMH3AX.

HabntofeHve gucnepcun ceeta.

Pa3znen 6. OcHOBBI ClIeNMAIbHON TEOPHUU OTHOCUTEILHOCTH
paHMUbl NPUMEHUMOCTN  K/IaCCUYECKOl MeXaHuKW. [locTynaTbl  CheuuanbHOM  Teopun
OTHOCUTENIbHOCTU: MHBApPMaHTHOCTb MOAY/NA CKOPOCTM CBETa B BaKyyMme, MPUHLMN OTHOCUTEbHOCTU
SiiHWTeNHa.
OTHOCUTENILHOCTb OLHOBPEMEHHOCTU. 3amef/1eH e BPEMEHW U COKPaLLEHWe 4/INHbI.
DHeprus n NMNynbC PeNSTUBMUCTCKOM YacTMLbI.
CBs13b MacChbl C 3HepPrueli 1 UMNYNbLCOM PeNSTUBUCTCKON YaCcTULbl. DHEPT S MOKOS.

Pasnen 7. KBanToBasi pusuka

Tema 1. Inemenmol K6AHM OGO ONMUKU

®oTOHbI. PopMyra MNnaHka CBA3N 3Hepruy POTOHA C ero YaCTOTON. DHePrus n UMNYsbC POTOHA.

OTKpbITe M wuccnefosaHve doToadgekTa. OnbiTel A. . Ctonetosa. 3akoHbl (POTO3M(EKTA.
YpaBHeHve JiiHwWTeliHa ana doToaddekTa. «KpacHas rpaHunLa» hoToaddekTa.

[JaeneHue ceeta. OnbIThl 1. H. JlebeaeBa.

XVMMYecKoe AeincTare cBeTa.

TexHuyeckune yCTPOICTBA M MPaKTUYECKoe NpUMeHeHWe: (HOTO31IEMEHT, (POTOAATUMK, COMHEYHAs
6aTapes, CBETOAMOA.
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Lemoncmpayuu

P0oTO3(h(eKT Ha YCTaHOBKE C LIUHKOBOW NNacTUHOM.

VccnenosaHme 3aKOHOB BHELLIHEro (hoToagexTa.

CeeToanOL.

CornHeyHasn 6aTapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbIThl Pe3eptopaa No paccesHUto a -yactul,. lMnaHeTapHas Mojenb
atoma. lMoctynaTel Bopa. M3nyyeHvne v nornowieHne POTOHOB MpK Mnepexofe atoma C OA4HOr0 YPOBHSA
3Heprum Ha Apyroi. Buabl cnekTpoB. CrekTp YpOBHeW 3Heprum atoma BoLopoza.

BoniHoBble cBOWCTBA YacTuL,. BonHbl fe bpoiins. KopnyckynspHO-BO/IHOBOW Ayasin3m.

CNOHTaHHOE W BbIHYXEHHOE U3NYyYeHue.

TexHuyeckune YCTPOICTBA U MPaKTUYECKOe MPUMEHEHWE: CNeKTPa/lbHbIA aHam3 (CnekTpockon),
nasep, KBaHTOBbIN KOMMbIOTEP.

Jlemoncmpayuu

Mogenb onbita Pesepdopga.

OnpegeneHune 4/IMHbI BOMHbLI Nasepa.

HabnofeHve nnHenyaTtbiX CeKTPoB U3/TyYeHus.

Naszep.

Yuenuueckuil sxcnepumenm, nabopamopHule pabomol

HabnofeHve nMHenyaToro cnekTpa.

Tema 3. Amomnoe adpo

OKCNepuUMeHTbI, [0Ka3blBalOLMe CMOXHOCTb CTPoeHWA agpa. OTKpbITUEe pafv0akTUBHOCTW.
OnbITbl Pe3eptopfa No onpeAeneHUo cocTaBa PafnMoakTUBHOIO M3nydveHus. CBoMCTBa asba-, 6eTa-,
ramma-un3sfnyyeHuns. BavaHue pagnoakTMBHOCTY Ha XXMBble OPraHn3Mbl.

OTKpbITME NPOTOHA 1 HelTpoHa. HyknoHHas mMofenb sapa MelizeH6epra—lBaHeHKo. 3apsg sapa.
MaccoBoe yucno agpa. M3otonbl.

Anbpa-pacnag. INEKTPOHHbIA U MO3UTPOHHbIA  GeTa-pacnag. [amma-usnydveHve. 3akoH
pajnoakTUBHOIO pacnaga.

SHeprus cBs3n HyKOHOB B AiApe. ALepHble cunbl. [edekT maccsl aapa.

AnepHble peakumn. [leneHve 1 CUHTE3 ajep.

AnepHbln peakTop. TepMosAepHbId cuHTe3. MpobnemMbl U NEPCreKTUBbLI ALEPHON 3HEPreTUKN.
JKONOrnyeckme acnekTbl SLEPHON SHEPTETUKM.

AnemMeHTapHble YacTuubl. OTKPbITME MO3UTPOHA.

MeTogbl HaGNOLEHNS U PErncTpaLmmn afieMeHTapHbIX YacTuL,.

PyHaaMeHTasbHbIe B3aMOAENCTBUSA. EAMHCTBO (PU3MYECKON KapTUHBbI MUpa.

TexHWueckue yCTPOWCTBA U NPaKTUYeCKoe NpPYMEHeHWe: LO3UMeTP, kaMepa BunbcoHa, saepHbIi
peakTop, aToMHasi 6omba.

Lemoncmpayuu

CUYETUMK VOHM3MPYIOLLUX YaCTULL.

Yuenuueckuil sxcnepumenm, nabopamopHule pabomol
VccnenosaHue TpekoB YacTuL, (MO rotoBbIM (hoTOrpagnam).

Pasnen 8. D1eMeHTHI ACTPOHOMHUH M ACTPOPUIUKHA
ATanbl pa3BUTUA aCTPOHOMMK. MpUKIaLHOe N MUPOBO33PEHYECKOE 3HAYEHVE aCTPOHOMUN.
Bwup 38e30HOro Heba. Co3Be3aus, ApKue 38e3/bl, MIaHeTbl, UX BUAMMOE [ABUXXEHUE.
ConHeyHas cucTema.
ConHue. ConHeyHasi akTMBHOCTb. WCTOYHMK 3Heprum ConHua v 3B€3f4. 3Be3fbl, X OCHOBHbIE
XapakTepucTuku.  [marpaMma  «CMeKTpaibHblii  Knacc —  CBETUMOCTb».  3BE€3fbl  [/1aBHOM
rnocnefoBaTelbHOCTU. 3aBUCMMOCTb «Macca — CBETUMOCTb» [J1 3B€3[ I/1aBHOW Moc/nef0BaTe/IbHOCTH.
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BHyTpeHHee cTpoeHue 3Be34. CoBpeMeHHble NPeAcTaB/ieHns 0 NMPOUCXOXAEHUM 1 3BosIoLMU ConHUA 1
3B€34. ATanbl XXN3HW 3Be3[,.

MneuHblin MyTb — Hawa anakTvka. MonoxeHwe n agwxeHvwe ConHua B anakTuke. Tumbl
ranakTuk. PagmoranakTuku 1 Kasapbl. YUepHble Ablpbl B A4pax rafakTuk.

BceneHHas. PacwumpeHve BceneHHoN. 3akoH Xab66sa. PasberaHue ranaktuk. Teopus bonbLuoro
B3pblBa. Pe/IMKTOBOE U3NyYeHMe.

MacwTabHasa cTpykTypa BceneHHoi. MeTaranakTvka.

HepeLuéHHble Npo6sieMbl aCTPOHOMUN.

Yyenuueckue nabnooenus

HabnofeHns HeBOOPYXXEHHbIM /1a30M C UCMO/b30BaHUEM KOMMbIOTEPHBIX MPUIOXKEHWIA Ans
onpesenieHns NonoXeHNs HebecHbIX 06LEKTOB Ha KOHKPETHYHO AaTy: OCHOBHble c03Be3aus CeBepHOro
nonyLuapus n apkve 38e3abl.

HabnogeHus B Teneckon JlyHbl, nnaHet, MneuHoro Mytu.

Odo0maroniee MOBTOpeHHe

Ponb (OM3NKM UM aCTPOHOMWUM B 3KOHOMWUYECKOA, TEXHOMOMMYECKOW, COLMANbHOM N 3TUYECKOA
cepax LesaTeNbHOCTY YeNnoBeKa, posib Y MECTO (IM3MKN U aCTPOHOMUM B COBPEMEHHOW HaYYHOI KapTuHe
MUpa, Posib (IM3NYECKOW Teopun B (HOPMUPOBAHUM NPeSCTaBNEHNI O (PU3NYECKON KapTUHE MUPa, MECTO
(hM3MYECKO KapTUHbI MMpa B OOLLEM PsLY COBPEMEHHbIX eCTeCTBEHHO-HaYUHbIX MNpefcTaBneHUin o
npmpogae.

Me)[(ﬂpe)]MeTHl)Ie CBA3HU

M3yueHne Kypca (m3vkM 6a30BOr0 ypoBHA B 11 Kjacce OCYLECTB/ISETCS € YYETOM
coepXKaTte/ibHbIX MeXNpeaMeTHbIX CBSA3e C Kypcamu maTeMatvikv, 6uonoruu, Xumuu, reorpapum un
TEXHOMIOTUN.

Medxcnpeomemnvie nonwsimus, CBA3aHHbIE C U3YYeHWEM METOAOB HAY4YHOrO MO3HaHWUA: SB/EHWUE,
Hay4Hbli (paKT, runoTesa, (U3NYecKas BeNUYMHE, 3aKOH, Teopws, HabMOAeHNe, 3KCMEPUMEHT,
MOZeNMpoBaHune, MoeNb, N3MepPEHNE.

Mamemamuxka: pelleHNe CUCTEMbI YPaBHEHWIA, TPUTOHOMETPUYECKME (DYHKLMN: CUHYC, KOCUHYC,
TAHreHC, KOTaHreHC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M WX MPOEKLUM Ha OCu
KOOPAMHAT, C/IOXKeHMe BEKTOPOB, MPOM3BOAHbIE 3/1EMEHTAPHbIX (DYHKUWIA, NpU3Haky nopobus
TPeyrofibH1KOB, OnpesesieHve Naowanmn niockux guryp n o6bema Ten.

Buonozus: 3NEKTPUYECKME SBMIEHWUS B XXMBOW Npupofe, KonebaTenbHble ABVXEHUS B >KMBOM
npMpoae, ONTUYECKME SB/IEHNS B XKUBOV NPUPOAE, AEMCTBUE pagmaLin Ha XXMBbIE OPraHU3MbI.

Xumusi: CTPOEHVE aTOMOB W MOJIEKYN, KPUCTa/IIMYeCKas CTPYKTypa TBEPAbIX Ten, MexXaHW3Mbl
06pa3oBaHNs KPUCTaINIMYECKON PELLETKM, CNEKTPasIbHbIA aHa/In3.

Teoepaghus: MarHuUTHble MoMtOCA 3eMAK, 3a/IeKN  MarHUTHbIX pyf, (OTOCHEMKA 3eMHOM
MOBEPXHOCTK, NpefcKasaHne 3eMIETPACEHNIA.

Texnonocusi:  NAHUWA  3NIEKTPOMepeday, reHepaTtop MEPeMEHHOr0 TOKa, 3/1eKTPoABUraTeb,
WHOYKUMOHHas neyb, pajap, PagvonpueMHUK, TeneBu3op, aHTeHHa, TenedoH, CBY-neusb,
MPOEKLMOHHBIA annapaTt, BO/IOKOHHas OMNTMKa, CO/THeYHas baTapes.
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INJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoeHne yueGHOro npeameTta «®u3nKa» Ha YpoBHE CpeaHero o6Lero o6pasoBaHus (6a30BbIit
YPOBEHb) [I0MKHO 06€CNEUNTb JOCTMXKEHUE CMEAYHOLLMX TMYHOCTHBIX, METANPEAMETHbIX U MPEAMETHbIX
06pa3oBaTe/bHbIX Pe3y/bTaToB.

JIMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHble  pe3ynbTaTbl OCBOEHMA Yy4yebHOro npegmera  «®Pusnka»  [LOMKHbI  OTpaXaTb
FOTOBHOCTb M CMOCOBHOCTL 06Y4atoLLIMXCA PYKOBOLCTBOBATLCA CHOPMUPOBAHHON BHYTPEHHEN NO3ULIMel
JIMYHOCTKM,  CUCTEMOM  LEHHOCTHbIX  OpWeHTauuil,  MO3UTUBHBLIX  BHYTPEHHUX  YOeX[eHWN,
COOTBETCTBYIOWMX TPAAWLMOHHLIM LEHHOCTAM POCCUIACKOrO 06LLecTBa, pacLUMpeHue >KU3HEHHOro
onblTa W OnblTa [eATe/IbHOCTM B MNPOLECCe peasn3auyyM OCHOBHbIX HanpaefeHW BOCMMTATE/IbHOM
[eATeNIbHOCTI, B TOM YMC/le B YaCTW:

1) rpamIaHCcKOro BOCIUTAHMS

CPOPMMPOBAHHOCTL FPaXKAAHCKON MO3uLMM 00Y4atoLLErocs Kak akTMBHOMO M OTBETCTBEHHOMO
u/ieHa POCCUICKOro 06LLecTBa;

MPUHATHE TPAANLMOHHBIX 06LLEYETIOBEYECKMX IYMAHUCTUYECKMX U IEMOKPATUYECKUX LIeHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYK [eATeNlbHOCTb B WMHTepecax rpaxaaHCKoro 06LecTBa,
y4acTBOBaTb B CamMOyrnpas/ieHUn B 06pa3oBaTe/ibHOl OpraHm3aLuu;

YyMeHWe B3aUMOAENCTBOBATb C COLMANIbHbIMU UHCTUTYTaMM B COOTBETCTBUM C UX (DYHKLUAMU U
Ha3HauYeHVeM;

FOTOBHOCTb K 'yMaHUTapHOM M BOJIOHTEPCKOW [eATENIbHOCTY,

2) NaTPpUOTUYECCKOI0 BOCIUTAHUSA:

ChOPMUPOBAHHOCTb POCCUIACKOIA MPpaXAaHCKOM MAEHTUYHOCTH, NaTPUOTH3ME,;

LIeHHOCTHOE OTHOLLEHMe K FOCYAapCTBEHHbLIM CUMBO/AM, SOCTVXEHUAM POCCUMCKUX YYEHbIX B
061aCTV PU3NKN N TEXHUKK,;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHHUS

C(hOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUS, TUHECKOr0 NOBEAEHNS;

CMOCOOHOCTb OLeHMBaTL CUTYyaUMO W MNPUHMMATb OCO3HaHHble PELLEHWs, OPUEHTMPYACh Ha
MOpa/IbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM Y/C/e B AeATENIbHOCTU YUEHOrO;

0CO3HaHWe IMYHOrO BKNaja B MOCTPOEHMe YCTONUMBOro OyayLLero;

4) 3cTeTHYECKOro BOCIIUTAHUS

3CTETMYECKOe OTHOLUEHME K MUPY, BK/IOYasA 3CTETUKY Hay4yHOro TBOPYECTBa, MPUCYLLEro
(hM3NYECKOIA HayKe;

5) TPy10BOT0 BOCIIUTAHUA:

MHTEpPeC K pasfnyHbIM ctepam NpPodecCMOHaNbHON [eATeNbHOCTW, B TOM YWCNE CBA3aHHbIM C
(hM3NKOIN 1 TEXHWKOW, YMEHNE COBEpLUATb 0CO3HaHHbIV BbI6OP OyayLlel npodeccun U peann3oBbiBaTb
COOCTBEHHbIE XXN3HEHHbIE N/aHbl;

FOTOBHOCTb WM CMOCOBHOCTL K 06pa3oBaHM0 M caMoo6pa3oBaHM0 B 06/1aCTM (DU3MKU  Ha
MPOTSXKEHWW BCEN XU3HY;

6) 3K0JI0rH4YecKOro BOCIIUTAHUS:

CPOPMMPOBAHHOCTL  3KOJIOTMYECKOA  KynbTypbl,  OCO3HaHWe  r106a/IbHOr0  XapakTtepa
9KO/I0MMYeCKMX Npobiem;

MnaHMpoBaHVe W OCYLLECTBNEHVE [e/CTBUIA B OKPYXaloLleil cpefie Ha OCHOBE 3HaHWA Liefneli
YCTOMYMBOrO Pa3BUTWA Ye/IOBEYECTBa;

pacluMpeHne onbiTa AeATeNbHOCTU 3KOIOrMYECKO HanpaBneHHOCTU HAa OCHOBE WMEHOLLMXCS
3HaHWi No n3MKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:
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CHOPMMPOBAHHOCTL  MMPOBO33PEHMSA, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUSA
(h131YECKOI HayKu;

OCO3HaHWe LEHHOCTVM Hay4yHOW [eATeNbHOCTW, FOTOBHOCTb B MPOLECCE M3YYeHUs (DU3UKM
OCYLLLECTB/IATb MPOEKTHYIO 1 UCCNEeS0BATeNbCKYHO AeATeNlbHOCTb UHANBUAYAIbHO W B rpyrne.

METANPEJIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHHBeEPCAJIbHbIE YieOHbIe AeiicTBUSA
ba3soBble Jiornueckue aeicTBHs:

CaMOCTOATENbHO (POPMYNNPOBATh M aKTyann3nposatb NpobaemMy, paccmaTpuBaTth eé BCECTOPOHHE;

onpeaensTh Len fedaTeNlbHOCTI, 3aiaBaTh NapaMeTpbl U KpUTEPUUN UX LOCTUXKEHMS;

BbISIB/IATb 3aKOHOMEPHOCTM Y NPOTUBOPEYMNSA B PACCMATPUBAEMbIX (DU3NYECKUX ABEHUSX;

paspabatbiBaTb MN/aH pelleHns MnpobneMbl C YYETOM aHasv3a UMEHOLMXCA MaTepuasibHbIX W
HemaTtepuaibHbIX PeCypCoB;

BHOCUTb KOPPEKTUBbI B AeATENbHOCTb, OLEHMBATb COOTBETCTBME Pe3y/bTaToB LieNsaM, OLeHUBaTb
PUCKM MOCNEeLCTBUI LeATeNbHOCTY,;

KOOPAMHMPOBATL M BbIMOMIHATL  paboTy B YC/MOBUAX  PeasibHOro,  BUPTYaIbHOTO K
KOMOWHMPOBAHHOI O B3aMMOAENCTBUS;

pasBuBaTh KpeaTMBHOE MbILLIEHWE MPY PELLEHNIN XKN3HEHHbIX MPOGIeM.

ba3oBble HCCJIeA0BaATEC/IbCKHUE llei/'ICTBPIﬂZ

BafleTb Hay4HON TEPMUHOMOTMEN, KNHOYEBLIMM NMOHATUAMU U METOAAMW (IU3NYECKOI HAYKW;

BflafleTb HaBblKaMW y4e6HO-MCCNeA0BaTeNbCKOM U NPOEKTHOW AeATeNbHOCTU B 061aCTU (PU3NKK,
CMOCOOHOCTBIO M FOTOBHOCTBKO K CaMOCTOATE/IbHOMY MOWCKY METOLOB pelleHus 3afady (ur3nyeckoro
cofepXaHus, NPUMEHEHMNIO Pa3/INyHbIX METOL0B MO3HAHUS;

BMagetTb BUAaMW  AeATeNlbHOCTW MO0 MOJIYYEHWKO HOBOFO 3HaHMS, ero UWHTeprpeTauuu,
npeobpasoBaHMIO U MPUMEHEHUIO B Pa3/IUYHBIX YUYeOHbIX CUTyaumsx, B TOM 4ucfie Npu COo3faHum
Y4eOHbIX MPOEKTOB B 06/1aCTU (hU3NKMK;

BbISIBNSTb NMPUYUHHO-CNEACTBEHHbIE CBA3M M aKTya/M3MpoBaTh 3ajady, BblABuraTb runoTesy ee
PeLLeHNsl, HaXO4MTb aprymeHTbl AN A0oKa3aTeNbCTBa CBOMX YTBEPXKAEHWIA, 3adaBaTb NapameTpbl K
KPUTEPUM PELLIEHNS;

aHa/IM3MpoBaTh NOMYYEHHbIE B XOLe PeLleHus 3afjaun pesysbTaTbl, KPUTUYECKU OLUEHMBaTb WX
[0CTOBEPHOCTb, NMPOrHO3MPOBATh N3MEHEHWE B HOBbIX YC/IOBUSAX;

CTaBMTb 1 (hOpMyIMpPOBaTb COOCTBEHHbIE 3aAayn B 06pa3oBaTe/IbHON AESTENbHOCTH, B TOM YMCne
NPy U3y4eHnn rU3nKu;

[iaBaTb OLEHKY HOBbIM CUTYaLMsIM, OLeHMBaTb NPUOBPETEHHLIN OMbIT;

YMETb NePeHOCUTb 3HaHMSA N0 U3MKe B MPAKTUYECKYIO 06/1aCTb XU3HEAEATEIbHOCTY;

YMETb UHTErpMpoBaTh 3HaHWS 13 PasHbIX NPeAMeTHbIX 06/1acTel;

BblABMIaTb HOBbIE UAEW, NpeAnaraTb OPUrMHasbHble NOAXO0AbI U PeLleHus;

CTaBMTb NPOG/IEMbI U 3aa4M, JONYCKaOLLVE albTePHATUBHbIE PELLEHWS.

Padora ¢ nndopmanueii:

B/1afleTb HaBblkamy MOYYeHUs MH(OPMALMN (U3UYECKOTO COLEPXKaHUA U3 UCTOYHMKOB PasHbIX
TUMOB, CaMOCTOSATE/IbHO OCYLUECTBAATb MOUCK, aHasn3, CUCTEMaTU3auui0 W UHTepnpeTauuto
MH(OopMaLMmn pasnyHbIX BUAOB 1 POPM MpeacTaBeHuns;

OLeHMBaTb JOCTOBEPHOCTb MH(hOPMaLK;

MCNOMb30BaTb CPeACcTBa MH(OPMALMOHHBIX N KOMMYHUKALMOHHBLIX TEXHOMOrMA B peLleHun
KOrHUTUBHbLIX, KOMMYHWKATMBHbIX W OpraHM3auuoHHbIX 3afad4 C  CcobntofeHvem TpeboBaHWiA
9PrOHOMMKM, TEXHUKM 6Ge30MacHOCTW, TUrMeHbl, pecypcocbepeXkeHmns, NpaBoBbIX WM 3TUYECKMX HOPM,
HOPM MH(OpMaLMOHHOW 6e30MacHOCTY;

co3faBaTb TEKCTbl (IM3MYECKOr0 COLepXXaHWA B Pas/IMyHbIX popMaTax C YY4ETOM Ha3HaueHus
VH(OpMaLmmn 1 LeneBor ayanTopum, Bblonpas onTruMabHyto opmy NpeacTaBneHuns u BU3yanmnsauum.
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KoMMyHMKaTHBHBIEC yHHBepCcaJbHbIE yYeOHbIe 1l CTBUA:

OCYLLLECTB/IATb 0OLLEHME HA YPOKaX PU3NKI U BO BHEYPOUHOI AeATENbHOCTHY;

pacno3HaBaTb NPeAnoCbIKN KOHPANKTHBIX CUTYaLMIl U CMSIrYaTb KOH(ANKTbI;

passépHyTo N NOrNMYHO mn3naratb CBOK TOYKY 3PEHUA C NCMNOJIb30BaHNEM A3bIKOBbLIX CPEACTB;

MOHMMATb M UCNOMb30BaTh MPEMMYLLECTBA KOMaHAHON N MHAMBUAYaANbHOR paboThbl;

BbIOVMpaTb TeMaTMKy W MeTOAbl COBMECTHbIX [AEWCTBUMIA C Y4€TOM OOLIMX WHTEPECOB W
BO3MOXKHOCTelA KabKA0ro 4jeHa KO/IIEKTNBA;

NnpUHUMaTL LEeNn COBMECTHOA [eATeNIbHOCTU, OPraHn30BbIBaTb N KOOPANHNPOBATb ,EI,GVICTBVIFI no ee
AOCTVDKEHWIO: COCTaBNATb NnaH AeWCTBWIA, pacnpeaensitb POAM C YYETOM MHEHWUIA YYaCTHMKOB,
06cyXaaThb pe3ynbTaTbl COBMECTHOIN paboThl;

OLUeHMBaTb Ka4yeCTBO CBOEro BK/lafa W KaXXAoro yyYaCTHMKa KOMaHAbl B O6LLI,VII7I pe3ynbTat no
pa3paboTaHHbIM KPUTEPUSIM;

npegnaratb HOBbIE TMPOEKTbl, OUEHWMBaTb WAEN C NO3NLUUN HOBWU3HbI, OPUTrNMHA/IBHOCTH,
I'IpaKTVI‘-IeCKOI7I 3Ha4YMMOCTW;

OCYLLECTBNATb MO3UTUBHOE CTpPaTernyeckoe nosegeHne B pPas3/INYHbIX CUTYauudax, MNPOABAATb
TBOPYECTBO U B006pa)KEHV|e, ObITb NHNUNATUBHbIM.

PerJIﬂTI/IBHbIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ
Camoopranu3aums:

CaMOCTOATE/IbHO  OCYLLECTBNATb  MO3HABATeNbHYK  [eATeNlbHOCTb B 0611acTu  (U3NKKM 1
acTPOHOMWUMU, BbISIBNATL NPO6/EMbI, CTaBUTb U (HOPMY/IMPOBATb COBCTBEHHbIE 3aJauK;

CaMOCTOATE/IbHO  COCTaB/ATb M/1IaH  PeLleHns pacyeTHbIX U KayeCTBEHHbIX 3ajad, MaH
BbIMO/IHEHWS NPAKTUYeCKON paboTbl C YUYETOM VIMEIOLLMXCA PecypcoB, COBCTBEHHbLIX BO3MOXHOCTENA 1
npeAnoYTeHUI;

[iaBaTb OLEHKY HOBbIM CUTYaLWsM;

pacLnpaTb pamMKy y4ebHOro npegmeTa Ha 0CHOBE J/INYHbIX NPeANOUTEHWN;

[ienatb 0CO3HaHHbIN BbI6OP, apryMeHT1POBaTh ero, 6patb Ha ce6s 0TBETCTBEHHOCTb 3a PELLUEHUE;

OLIEHMBATb NPUOGPETEHHbIN ONbIT;

CnocobCcTBOBaTb (POPMMPOBAHMIO W MPOSIB/IEHUIO 3pyAULMKM B 06N1acTU (DU3UKKM, MOCTOAHHO
MOBbILLIATbL CBOI 06pa30BaTe/bHbIN U KYNbTYPHbIA YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

[laBaTb OLEHKY HOBbIM CUTyauMsM, BHOCUTb KOPPEKTMBbI B [eATe/lbHOCTb, OLEHWBaTb
COOTBETCTBYWE Pe3y/IbTaToB LeNAaM;

B/lafleTb HaBblKaMW MO3HABaTe/IbHON peiieKCUM Kak O0CO3HaHWA COBepLUaeMblX AENCTBUIA 1
MbICIUTE/IbHBIX MPOLLECCOB, UX Pe3y/IbTaTOB U OCHOBAHWIA,

MCNOMb30BaTh MPUEMbI pethieKCUM AN OLEHKM CUTYaLmMK, BbI6GOpa BEPHOTO peLLeHus;

YMETb OLeHMBATb PUCKM N CBOEBPEMEHHO MPUHUMATbL PELLEHNS MO UX CHUXKEHWIO;

MPYHUMATbL MOTVBbI U apryMeHTbI APYrUX Npu aHan3e pesynbTaToB AedTeNlbHOCTH;

NPYHUMATB Cebsi, NOHMMAas CBOM HeLOCTaTKM U LOCTOMHCTBA;

MPYHUMATb MOTVBbI U apryMeHTbI APYrUX MNPV aHa/In3e pesynbTaToB AedTe/lbHOCTH;

npu3HaBaTb CBOE NPaBo ¥ NPaBo APYrnx Ha OLLNGKN.

B npouecce AOCTMXKEHNS IMYHOCTHbLIX Pe3y/ibTaToB OCBOEHWS NPOrpaMMbl Mo PU3nKe 415 YPOBHS
cpefHero o6uero o6pa3oBaHVs Y 06Y4atOLLMXCH COBEPLUEHCTBYETCH 3MOLMOHAMBHBIA WHTENNeKT,
MpeAnonaratoLLmin CPOPMUPOBAHHOCTb:

CamMOCO3HaHMs, BK/IFOYAKOLLEro crnocobHOCTb MOHMMaATh CBOE 3MOLMOHa/IbHOE COCTOSIHUE, BULETb
Hanpa./ieHWs Pa3BMTUA COGCTBEHHOM 3MOLMOHATLHOW cthepbl, ObITb YBEPEHHbLIM B CE6E;

camMoperyniMpoBaHus, BK/IHOYAOLLEro CaMOKOHTPO/b, YMEHWe MpUHMMATb OTBETCTBEHHOCTb 3a
CBOEé MNoBefeHne, CNoCOOGHOCTb afanTNPOBaTbCA K 3MOLMOHa/IbHBIM U3MEHEHUAM U NPOABNATL TMOKOCTD,
ObITb OTKPLITHIM HOBOMY;
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BHYTPEHHEW MOTMBALMW, BK/IKOYAKOLLEV CTPEMIEHNE K AOCTUXKEHWIO LENW 1 ycnexy, OnTUMU3M,
MHULMATUBHOCTb, YMEHUE AeCTBOBATb MCXOAS N3 CBOMX BO3MOXHOCTENA;

3MMaTVK, BKIKOYAKOLLEHA CMOCOBHOCTL MOHMMATL 3MOLMOHANIbHOE COCTOSIHME APYTUX, YUNTbIBATb
ero npw OCyLLECTBNEHN 06LLLEHUS, CMOCOBHOCTb K COUYYBCTBUIO 11 COMEPEXMBAHUIO;

CoLManbHbIX HAaBbIKOB, BKHOUAOLLMX CMIOCOBHOCTb BbICTPaMBaTh OTHOLLEHMUS C APYTUMU IOABMMU,
3a60TUTLCA, NPOSIBNIATL UHTEPEC U pa3peLlaTb KOHMINKTBI.

HNPEAMETHBIE PE3YJIbTATDBI

K KoHUy 00yyeHuns B 10 kiacce NpegmMeTHble pe3ynbTaTbl HA 6a30BOM YPOBHE LO/MKHbI OTPaXKaTb
CHOPMMPOBAHHOCTb Y 0BYYAIOLLMXCS YMEHWIA:

[EeMOHCTPUPOBATL Ha MprYMepax Posib 1 MeCTO (PU3MKN B (POPMUPOBAHNM COBPEMEHHOW Hay4HOW
KapTVHbI MWpa, B PasBUTUM COBPEMEHHON TEXHWKM W TEXHOMOTUWA, B MPaKTUYeCKOW AeATeNlbHOCTU
nopen;

YUMTbIBATb FPaHMLbl MPUMEHEHUA W3YYEHHbIX (U3NYECKUX MOfenel: matepuasibHas TOYKa,
MHepuManbHas cucTeMa OTcyeTa, abCoMTHO TBEPAOE Teno, MaeasbHbIM ras, MOLENN CTPOEHUs ras3os,
XNAKOCTEN 1 TBEPABIX TeN, TOUEUHbIA 3NEKTPUYECKINIA 3aps NPY PeLUeHNN (N3NYECKMX 3a[ay;

pacnosHaBaTb (PU3nyeckre ABeHns (NPoLecchl) U 0OBACHATL X HA OCHOBE 3aKOHOB MEXaHWKW,
MONEKYNAPHO-KMHETUYECKOA TEOpUM CTPOEHMS BelecTBa W 3MEKTPOAMHAMUKW: PaBHOMEPHOE W
paBHOYCKOPEHHOe MNPSIMOIMHENHOE [BMXKEHME, CBOOOAHOE MajeHue Ten, ABVDKEHWE MO OKPYXXHOCTU,
VHepuwus, B3anmMogenicTame Ten, anddysns, 6pOyHOBCKOE ABVMXKEHWE, CTPOEHUE XXNAKOCTEN N TBEPAbBIX
TeN, W3MeHeHMe 06bEMa Ten Npu HarpeBaHWM (OXIaXAeHWM), TennoBOe paBHOBECWE, WCMapeHue,
KOHZEeHcauwus, NnaBneHne, KpUcTannmsaums, KnuneHme, BNaXXHOCTb BO3AyXa, NOBbLILEHVE [aBeHMs rasa
MpV ero HarpeBaHUM B 3aKpbITOM COCY/e, CBA3b MeXAy NnapaMeTpaMmn COCTOSIHWS rasa B M30MpoLeccax,
3NeKTpU3aLus Tes, B3aMMoAencTame 3apsios;

OMUCbIBaTb MEXaHWYECKOEe [ABWDKEHWE, WCMOMb3ya (DU3NYECKME BeNMYMHbI: KOOpAuHaTa, MyTb,
nepemMeLLeHne, CKOPOCTb, YCKOpPeHWe, Macca Tena, CWla, WUMMYNbC Tena, KUHETUYecKas aHeprus,
noTeHUManbHas 3HEPrus, MexaHuyeckas pabora, MexaHM4Yeckas MOLLHOCTb; NPU ONUCaHWM NPaBU/IbHO
TpakToBaTb (PM3NYECKUIA CMbIC/T MUCMOMb3YEMbIX BEIMYMH, MX 0003HAYEHUS W eAMHULIbI, HaXOAUTb
(hopmynbl, CBSA3bIBAIOLLME AaHHYHO (IM3NYECKYHO BEIMUNHY C APYTMMU BENNYMHAMU;

OMuUCbIBaTb M3Y4YeHHbIe TEM/I0BbIE CBOWCTBA TeN W TEM/OBble ABMEHWUSA, UCNOMb3YS (M3NYECKMe
BE/IMYMHbBI: AAB/IEHWE rasa, Temnepatypa, CpPefHss KUHETUYECKas SHEepPrus XaoTMYECKOro ABVIKEHUS
MONEKYN, CpeaHeKBaApaTUYHas CKOPOCTb MOMEKY/, KOMMYECTBO TEMNO0Thl, BHYTPEHHSS aHeprus, paboTta
rasa, Koa)puuMeHT NONE3HOr0 AeNCTBIUA TENMOBOrO ABWraTens; Npu onvcaHWM NPaBUIbHO TPaKTOBaTb
(PM3NYECKMIN CMbIC/T UCNOMb3YEMbIX BEIMYMH, UX 0003HAYEHUS W eAMHULbI, HaxoauTb (HOpMYyIibl,
CBA3bIBAOLLME [aHHYIO (IU3NYECKYIO BEIMYUHY C LPYTUMUN BENMUMHAM;

OMuUCbIBaTb U3YyYeHHble 3NIEKTPUYECKME CBOIMCTBA BELLECTBA W 3NIEKTPUYECKME  SBMEHUS
(npoueccbl), MUCnonb3ys  (U3NYECKME BENMUMHBI:  3NEKTPUYECKNIA  3apsfd, 3NeKTPUYeckoe norse,
HanNPsHXKEHHOCTb NONSA, MOTeHUMa!, Pa3HOCTb MOTEHUMaIoB; NPW OMUCaHUWM MpPaBWU/IbHO TPaKTOBaTb
(PM3NYECKMIN CMBICNT UCNOMb3YEMbIX BENNYMH, UX 0603HAYeHWUs W efMHULbI; YKa3blBaTb (HOpPMYIibl,
CBA3bIBAOLLME [aHHYHO (IU3NYECKYIO BE/TMYUHY C APYTMMU BENIMUYMHAMM;

aHa/IM3MpoBaTh (IU3NYECKMe NPOLECChl U ABNEHUS, UCMO/b3YS (DU3NYECKME 3aKOHbI U NMPUHLMMDI
3aKOH BceMMpHOro TaroteHus, I, 11 n 111 3akoHbl HbOTOHA, 3aKOH COXPaHeHWs MeXaHUYeCKOoW 3Hepruu,
3aKOH COXpaHeHUs UMMy/bCa, NPUHLMA Cyneprno3vuuyi CUi, NPUHLMM PaBHOMPaBUA WHEPLMa/bHbIX
CUCTEM OTCYETA, MOJIEKYNAPHO-KUHETUYECKYIO TEOPUIO CTPOEHMSI BELLEeCTBA, a3oBble 3aKOHbI, CBA3b
CpefHein KUHETUYEeCKOW 3HEPrUK TEMI0BOrO ABVXEHWUS MOMIEKY/ C aBCOMOTHOM TeMMnepaTypoit, nepBsblii
3aKOH TePMOLMHAMUNKI, 3aKOH COXPaHEHUA 3M1EKTPUYECKOro 3apaja, 3aKoH Ky/oHa, npy 3TOM pasnnyartb
C/IOBECHYIO (DOPMY/IMPOBKY 3aKOHa, ero MaTeMaTMyeckoe BblpaKeHue W ycnoBus (rpaHuubl, 061actn)
NMPYMEHUMOCTH;
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06BACHATL OCHOBHbIE MPUHLMMbI AEACTBUA MallWH, NPUOG0POB M TEXHUYECKUX YCTPOWCTB;
pas3/inyatb YCr0BMA MX 6e30MacHOro UCMo/b30BaHWS B MOBCELHEBHOW XU3HMU;

BbIMO/HATb ~ 3KCMEPUMEHTbI MO  WUCCNEefOBaHUKO  (PU3NYECKMX SABMEHWA UM NPOLECCOB C
MCMONb30BaHNEM MPAMbBIX U KOCBEHHbIX WM3MEPEHWI, Mpu 3ToM (opMynuposaTtb npobremy/3agady u
rmnoTesy y4yebHOro aKcrneprMeHTa, cobupatb YCTaHOBKY M3 MpPeAoXeHHOro 060pyAoBaHus, NPoOBOAUTb
OnbIT 1 (hOPMY/IMPOBATh BbIBOAI;

OCYLLECTB/IATb NPSAMbIE Y KOCBEHHbIE W3MEPEHUs (IM3NYECKMX BENIMYMH, NPU 3TOM BblOMpaTh
ONTUM&/IbHbIA  CNOCO6 M3MEpeHWs U UCMO/b30BaTb W3BECTHbIE METOAbl OLEHKW MOrpeLlHOCTENA
N3MEPEHNIA;

nccnenoBartb 3aBUCUMOCTU MeXAY (DU3MYECKMMU BefIMYMHAMU C  UCMO/b30BAHWEM MPAMbIX
M3MepeHUiA, NPU 3TOM KOHCTPYMPOBaThb YCTAHOBKY, PUKCUPOBATb Pe3y/bTaTbl MOMy4eHHOIR 3aBUCUMOCTM
(h13NYECKMX BENUYMH B BUAe Tabiuw, 1 rpadmkos, fenatb BbIBOAbI N0 pe3y/bTaTtaM UCCNeoBaHNs;

cobntogatb npasuia 6e3onacHoro Tpyda npv NpoBeAeHWM UCCNeA0oBaHWn B pamMKax y4vebHOro
aKcneprMeHTa, y4ebGHO-UCCNefOBATE/IbCKO W MPOEKTHOW  [eATENIlbHOCTW C  WUCMO/b30BaHWEM
M3MepUTENbHbIX YCTPOWCTB 1 TabopaTopHOro 060py0BaHUS;

pewaTb pacyeéTHble 3afayn C SBHO 3afaHHON (PU3MYECKON MOLENbi, UCMONb3ya (U3NYecKme
3aKOHbI M MPUHLMMbI, HA OCHOBE aHa/sM3a YCNoBUSA 3afa4n BblGMpaTb (PU3NYECKY0 MOZESb, BblAeNATb
(h13nyeckre BeIMUMHBI U (HOPMY/ibl, HEOOXOAMMble A5 €€ peLleHns, NPOBOAUTL PacyeTbl U OLEeHNBATb
pealbHOCTb MOYYEHHOT0 3HAYEHWSA (PU3UYECKOI BENUUNHBI;

pelaTb Ka4yeCTBEHHble 3ajayn: BbICTpaMBaTb JIOTMYECKN HEMPOTMBOPEUMBYHO  LIEMOYKY
paccy>aeHui ¢ Oropoi Ha N3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTM 1 (IU3NYECKUE ABNIEHNS;

MCMOMb30BaThb MPU PeLleHnn YYebHbIX 3aday COBPeMEHHbIE VHAOPMALMOHHbIE TEXHONOTUN AN
MOMCKa, CTPYKTYpUPOBaHWSA, WHTepnpeTauunm u nNpeAcTaBneHns Y4uebHOW W Hay4YHO-MONYNsAPHON
MHAOPMaLMK, MONYYEHHON W3 Pa3NMYHbIX WCTOYHWKOB, KPUTUYECKWM aHanu3npoBaTb MOydYaeMyto
NHHOPMALIUIO;

MPMBOAWTL MPUMEPbI BKa4a POCCUMCKMX W 3apyOeXHbIX YUYEHbIX-(IM3MKOB B PasBuUTHE HayKu,
06BbACHEHME NPOLLECCOB OKPYXKAOLLEr0 MUPA, B Pa3BUTVE TEXHUKMN U TEXHOOTWA;

MCMOMb30BaTb TEOPETMYECKME 3HAHUA MO (M3MKe B MOBCELHEBHOM XXM3HW A/ 06ecreveHns
6esonacHocT npu ob6palleHnun € npubopaMn WM TEXHWYECKUMU YCTPOWCTBaMW, [NS COXPaHeHWs
340pOBbS U COBMIOLEHNS HOPM 3KOMIOrMYECKOr0 MOBEAEHNS B OKPYXKatOLLeli Cpese;

paboTaTb B rpynmne C BbIMOSHEHVEM Pa3/IMYHbIX COLMANbHbIX POMel, MiaHMpoBaTb paboTy
rpynnbl, pauvoHaIbHO pacnpefenstb 0643aHHOCT W NaHMPOBaTb AEATENIbHOCTb B HECTaHAAPTHbIX
CUTYyaLmsX, afeKBaTHO OLeHUBATb BKNaZ KXKAOr0 M3 yHaCTHWUKOB rpynMMbl B PeLLeHre paccMaTprBaeMoli
npo6nembl.

K koHLy 00yyeHns B 11 kiaacce NpegMeTHble pe3y/nbTaTbl Ha 6a30BOM YPOBHE [0/KHbI OTpaXaTb
ChOPMUPOBAHHOCTbL Y 06YYAOLLMXCA YMEHUIA:

[EeMOHCTPMPOBaTb Ha NprMepax posb U MeCTO (M3UKM B (DOPMUPOBAHUM COBPEMEHHON Hay4HOM
KapTVHbl MWpa, B PasBATMM COBPEMEHHON TEXHWKW W TEXHONOTUMA, B MPAKTUYECKOW [eATenbHOCTM
NofeN, LenoCcTHOCTb U eANHCTBO (IM3MYECKOW KapTHbI MUPa;

YUNTbIBaTb FPaHULLbl NPUMEHEHNA U3YUYEHHbIX (DU3NYECKUX MOAEMENR: TOUEYUHbIV 3NEKTPUYECKUNIA
3apsf, Nlyd CBeTa, TOYEUHbI UCTOYHWK CBeTa, ffepHas MOAe/b aToma, HYK/IOHHas MOfeflb aTOMHOro
A4pa Npy peLeHnmn (hsnyecknx 3apay;

pacnosHaBaTb (hU3nMYecKne sBneHUs (NPoLeccbl) W OOBACHATb WX HA OCHOBE 3aKOHOB
9NEKTPOAMHAMUKMA W KBAHTOBOM (PM3MKWU: 3MeKTpUYecKasd MNpPOBOAMMOCTb, TensioBOe, CBETOBOE,
XUMUYECKOe, MarHUTHOE [AEeCTBUA TOKA, B3aUMOAEWCTBME MarHUTOB, 3M1EKTPOMarHUTHasA WHAYKUMSA,
[eNCTBMEe MarHUTHOrO Nons Ha MNPOBOLHMK C TOKOM W [ABWXKYLIWIACA 3apsf, 3/eKTpOMarHuUTHble
Kone6aHWs ¥ BOSHbI, NPAMOMUHENHOE PacnpocTpaHeHWe CBeTa, OTPaXeHwe, NPenoM/eHue,
MHTepdepeHumMs, Audpakums 1 nonsapusaums cBeTa, AWCMepcus CBeTa, (DOTO3NEKTPUYECKUI IdeKT
(hoTO3hheKT), CBETOBOE [aBNeHWe, BO3HWKHOBEHME JIMHEAYATOro CrekTpa aroMa BOAOpOZa,
eCTeCTBEHHas U UCKYCCTBEHHasA Pafn0aKTUBHOCTb;
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ONUCbIBaTb M3YYEHHbIE CBOIMCTBA BeLeCTBa (3NEKTPUYECKME, MarHUTHblE, OMTUYECKME,
3NEKTPUYECKYHO MPOBOAUMOCTb Pa3/INUHbIX CPesS) U 3NeKTpOMarHUTHbIe fB/ieHUs (MPOLLECChI), UCMONb3YA
(h13nYecKre BENNUMHBIL: 3NIEKTPUYECKUIA 3apAf, CUMa TOKa, 3MEKTPUYECKOE HaMpPsKEHWE, 3NeKTPUYECcKoe
COMpPOTMB/IEHME, PA3HOCTb NOTEHLMAN0B, 3MEKTPOABMXKYLLAA CuUna, paboTa TOKa, UHAYKLUMA MarHUTHOIO
nons, cuna Amnepa, cuna JlopeHua, MHAYKTUBHOCTb KaTyLUKM, 3HEPruns 3N1eKTPUYECKOro Y MarHUTHOIo
noneil, Nepuog M 4actota KonebaHwii B KonebaTeslbHOM KOHTYpe, 3apsf M cuia TOKa B mpouecce
rapMOHNYECKNX 3/1EKTPOMarHUTHbIX KONe6aHuiA, POKYCHOE pacCTOsiHWe 1 OMTUYECKas Cuna NNH3bI, Npu
ONUCaHUM MNpPaBU/IbHO TPaKTOBATb (YU3NYECKUIA CMBICT WUCMO/b3YeMbIX BE/IMYMH, MX 0603HAYeHUs U
efVHULbI, YKa3blBaTb (HOPMYSibl, CBA3blBAOLLME [AHHYK (PU3NYECKYIO BENUYMHY C  ApYryMu
BeIMYMHaMU;

ONUCbIBaTb M3YYeHHble KBAHTOBble SAB/IEHUA W MPOLECChbl, UCMOMb3ys (DU3NYECKUE BESIMYUHDI:
CKOPOCTb 3/1EKTPOMArHUTHbIX BOJSIH, [/IMHA BOJHbI M YacTOTa CBETA, 3HePrus U UMNynbC POTOHA, NepPUOL
nonypacnaga, 3Heprus cBA3u aTOMHbIX A4ep, NPW ONUcaHUM NPaBUIbHO TPAKTOBaTb (PU3NYECKUIA CMbICT
UCMNONb3YeMbIX BE/IMYMH, UX 0603HAYEHMS W eAMHULbI, YKa3blBaTb (DOPMY/ibl, CBA3bIBAOLLME AaHHYHO
(h13MYECKYIO BENNYMHY C APYTMMU BENIMYMHAMU, BbIYUCNATL 3HAYEHUE PU3NYECKON BENIMYMNHDI;

aHaIM3npoBaTh PU3NYECKMe NPOLLECChl U ABNEHUSA, UCNOMb3YS (IN3NYECKME 3aKOHBI Y MPUHLMMbI:
3aKoH OMa, 3aKOHbI MOC/e0BaTE/IbHOMO ¥ NapafefibHoro CoeAMHEHNs NMPOBOLHWKOB, 3aKOH [Koyns—
JNeHua, 3aKOH 3N1eKTPOMarHUTHOW MHAYKLUW, 3aKOH NPSAMOIMHEHOrO pacnpoCcTpaHeHNs CBETa, 3aKOHbI
OTPaXEHWNA CBEeTa, 3aKOHbl MPENOMIEHMS CBeTa, ypaBHeHWe JWHWITelHa Ans (hOoTO3(deKTa, 3aKOoH
COXPaHEHWS 3HePrum, 3aKOH COXPaHEeHUs MUMMYbCa, 3aKOH COXPaHEeHWUs 3M1IeKTPUYECKOro 3apsda, 3akoH
COXPaHeHMs MacCoBOro 4uca, NocTynaTbl bopa, 3aKOH pafMoaKTUBHOIO pacnaga, Npy 3TOM pa3nnyaTb
C/IOBECHYHO (hOPMY/IMPOBKY 3aKOHa, €r0 MaTeMaTUYeCKOe BbIPaXXEHME W YCnoBusa (rpaHuULbl, 061acTm)
MPUMEHUMOCTH;

onpefensTb HampaBleHWe BEKTOpa WMHAYKUMW MarHWTHOrO NONs MPOBOAHMKA C TOKOM, CW/bl
Awmnepa 1 cunbl JTopeHua;

CTPOWTbL 1 OMUCHIBaTL M306PaXKEHNE, CO3AaBAEMOE NNOCKMM 3epKasioM, TOHKOW NINH30IA;

BbIMONHATb  3KCMEPUMEHTbI M0 WUCCMEAOBAHMIO  (PU3NYECKMX SBMEHWA W NPOLECCOB C
MCMONb30BaHNEM MPAMbBIX U KOCBEHHbIX M3MEPEHWIA: MpW 3TOM (OpMyNMpoBaTb Npobnemy/3agadvy u
rMnoTe3y y4yebHOro aKCnepuMeHTa, cobupatb YCTaHOBKY M3 MPeAN0XeHHOro 060pyA0BaHNs, MPOBOAUTb
OnbIT 1 (hOPMYNIMPOBaTh BbIBOAI;

OCYLLECTB/IATb MPSIMbIE 11 KOCBEHHbIE M3MEPEHMSI (IM3NYECKMX BEMYMH, NPU 3TOM BbIGMPaTb
ONTUMa&/IbHbIA  CNOCO6 M3MEPeHWs M UCNOMb30BaTb W3BECTHbIE METOAbl OLEHKM MOrpeLlHOCTeN
N3MEpPEHNIA;

1CCNeaoBaTb 3aBUCUMOCTM (PU3NYECKMX BEMYUMH C UCMOMb30BAaHMEM MPAMbIX M3MEPEHWIA: Npu
3TOM KOHCTPYMpOBaTb YCTaHOBKY, (PMKCMPOBaTb pe3ynbTaTbl MOMYHYEHHOW 3aBUCMMOCTU (OU3NYECKUX
BENMYMH B BMAE TabnuL, 1 rpadmkoB, AenaTb BbIBOAbI N0 pe3y/ibTaTaM UCCNeA0BaHNS;

cobntogatb npasuia 6e3onacHoro Tpyda npv NpPoBeAeHUM UCCNeA0BaHWn B pamMKax y4veGHOro
3KCnepuMeHTa, y4ebHO-UCCNefoBaTENlbCKO M MPOEKTHOW  AeATENbHOCTM C  WUCMOMb30BaHUEM
M3MEPUTE/IbHBIX YCTPOMCTB 1 1abopaTopHOro 060pyLoBaHNs;

pellaTb pacyeTHble 3afayn C SBHO 3afaHHOV (PM3MYeCKOl MOAENbH, UCNOMb3ys (U3nYecKre
3aKOHbl 1 MPUHLMNbLI, HA OCHOBE aHa/s3a YCNoBWS 3afaun BblGMpaTb (PU3NYECKYHD MOfESb, BblAeNATb
(h13nyeckre BeIMUMHBLI U (HOPMY/ibl, HEOOXOAMMble ANA €€ peLleHns, NPOBOAUTL pacyeTbl U OLeHUBaTb
peaslbHOCTb MOYYEHHOT0 3HAYEHWA (DU3UYECKOI BENNUNHBI;

pelwaTtb Ka4yeCTBEHHble 3ajayn: BbICTPaMBaTb JIOTUYECKN HEMPOTMBOPEUMBYHO  LIEMOYKY
paccy>aeHui ¢ ONopoin Ha N3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTM U (PU3NYECKINE SBEHNS;

MCNONb30BaTh MPY PELLEHNN Yy4YeBHbIX 3aay COBPEMEHHble MH(POPMaLMOHHbIE TEXHONOTUW A1S
MOWCKa, CTPYKTYPUPOBaHWS, WHTepnpeTauMn W MpeacTaBieHns y4yeGHOW W Hay4YHO-NOMNYNAPHON
MH(opMaLMK, NOMYYEHHOW W3 Pas/IMYHbIX WCTOYHWMKOB, KPUTUYECKN aHanM3MpoBaTb MONy4YaeMyto
NHHOPMaLIO;


http://cbs.wondershare.com/go.php?pid=5296&m=db
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PDFelement

Ypanutb BogsaHol 3Hak g

06BACHATL MPUHLMMNBI AeACTBUA MallWH, NPUOOpPOB U TEXHWYECKWUX YCTPOWMCTB, pasnmyatb
yCnoBmA nx 6e30MacHOro UCrosb30BaHNs B NMOBCELHEBHOM XXN3HW;

MPMBOANTL MPUMEPbI BKIALA POCCUMACKUX U 3apYOEXHbIX YYEHbIX-PU3MKOB B Pa3BUTNE HAyKW, B
06BACHEHWE NPOLLECCOB OKPYXAKOLLEro M1pa, B pPa3BUTUE TEXHWUKM U TEXHO/OTWIA;

MCMONb30BaTb TEOPETUYECKME 3HaHUA MO (PU3UKe B MOBCELHEBHOW XXW3HW [NA obecrieveHuns
6esonacHOCTX Mpu obpalleHMn ¢ npubopaMm U TEXHUYECKUMMW YCTPOCTBAMM, [NA COXPaHeHWUs
3[0P0BbSA W COBMIOLEHNA HOPM 3KOIOrMYECKOT0 MOBEAEHNA B OKPYXKatOLLe Cpefe;

paboTaTtb B rpynne C BbIMONHEHWEM Pa3/NYHbIX COLMA/IbHBIX POSieid, MnaHMpoBaTb paboTy
rpynnbl, pauyoHaibHO pacnpesensaTb 0053aHHOCTU W MNaHMPOBaTb AeATENbHOCTb B HeCcTaH4APTHbIX
CUTYyaLMsaX, aleKBaTHO OLIEHMBATb BKNaj KaX0ro U3 y4aCTHWKOB rpyrnbl B peLleHre paccmaTprBaeMon
npo6nembl.


http://cbs.wondershare.com/go.php?pid=5296&m=db
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Wondershare
PDFelement

10 KJIACC
KouuyecTBO 4acon DJ1eKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/n Kontpoabnsie = IlpakTHueckue
NporpaMmmsl Bcero o0pa3oBaTejbHbIE
padoThI padoTsI
pecypcbl
Paznen 1. DUBUKA U METOJAblI HAYYHOTI'O ITIO3HAHUSA
1.1 dun3nKa N MeTOLbl HAYYHOT 0 NO3HaHWA 2 bunmoreka LIOK
' At Hay https://m.edsoo.ru/7f41bf72
Mtoro no pasgeny 2
Paznen 2. MEXAHUKA
Bbubnmnoteka LJOK
2.1 K
vHemariia S https://m.edso0.ru/7f41bf72
Bbubnmnoteka LJOK
22 AvHamia y https://m.edsoo.ru/7f41bf72
Bubnmnoteka LJOK
2.3 3aKOHbI COXpaHEHWS B MexaHUKe 6 1 1 https://m.edsoo.ru/7f41b72
VToro no pasgeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBbI MONEKYNAPHO-KMHETUYECKO 9 1 Bubnmnoteka LJOK
' Teopum https://m.edso00.ru/7f41bf72
Bubnnoteka LJOK
2 1 1
3 OCHOBbI TEPMOAMHAMKY 0 https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOAHMS BELLECTBa. 5 Bubnnoteka LJOK
' ®as30Bble nepexodbl https://m.edso0.ru/7f41bf72
WToro no pasgeny 24

Paznen 4. JJIEKTPOJIJUHAMMUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Bubnnoteka LIOK
41 SnekTpocTatuka 10 https://m.edsoo.ru/7f41bf72
4 MOCTOAHHBIN 3N1EKTPUYECKNI TOK. TOKM B 12 Bubnmnoteka LIOK
' pas3NNYHbIX cpepax https://m.edsoo.ru/7f41bf72
Mtoro no pasgeny 22
Pe3epBHOE Bpems 2
OBLLEE KOMMYECTBO YACOB MO NPOrPAMME 68

Wondershare
PDFelement
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11 KJIACC
KonuyecTBo yacoB JJIeKTPOHHBIE
HauMeHoBaHnue pa3aejoB U TeM nu@ppoBbIe
Ne n/m P KonTpoabnbie | IlpakTnyeckue (upp )
NPOrpamMMBsl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl
Pazgen 1. JIEKTPOIUHAMUKA
MarHuTHoe nosne. Sn1eKTpoOMarH1THas Bubnmnoteka LIOK
1.1 11 1 3
NHAYKLMS https://m.edsoo.ru/7f41c97c
MToro no pasgeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
91 MexaHun4yeckue 1 3NeKTpoMarHuTHble 9 1 Bubnmoreka LIOK
' KonebaHus https://m.edsoo.ru/7f41c97c
99 MexaHnyecKune 1 3NeKTPOMarH1THble 5 1 Bubnnoteka LJOK
' BOJIHbI https://m.edso0.ru/7f41c97c
Bubnmnoteka LJOK
2.3 OnTuka 10 3
https://m.edsoo.ru/7f41c97c
VToro no pasgeny 24

Paznen 3. OCHOBBI CHEHHAJIBHOFI TEOPUU OTHOCHUTEJIBHOCTHU
31 OCHOBBbI cMeLmnanbHON Teopum 4 1 Bubnnoteka LJOK
' OTHOCMTENbHOCTY https://m.edsoo.ru/7f41c97c
WToro no pasaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
o Bubnnoteka LJOK
4.1
S/IEMEHTbI KBaHTOBOM OMTAKY 6 https://m.edsoo.ru/7f41c97c
Bubnmnoteka LJOK
4.2 CT1poeHue aToma 4
TPOEHE aTOM https://m.edsoo.ru/7f41c97c
4.3 ATOMHOe f4p0 5 Bubnmnoteka LJOK

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

Wtoro no pasgeny

15

Pazgen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKU

51 OeMeHTbI aCTPOHOMUM 1 aCTPO(U3NKN 7 bubnmorexa LIOK
https://m.edsoo.ru/7f41c97c

Mtoro no pasgeny 7
Paznea 6. OBOBIIAIOHIEE IOBTOPEHUE

01 Obobuarousee nosTopenye 4 Eﬂggﬂ.eeﬁi?}:/7f4mg7c
Wtoro no pasgeny 4
Pe3sepBHOe Bpemst 3
OBLLEE KOJTMYECTBO YACOB MO MNMPOIrPAMME 68
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IHOYPOYHOE IINTAHUPOBAHMUE

Yaanutb BogaHon 3Hak g

10 KJIACC
No KouuyecTBO 4acon Jlara DyeKTpoHHBbIE HUPPOBBIE
A Tema ypoka Kontposnsnbie  IIpakTuyeckue oOpa3zoBaTe/ibHbIE
n/n Bcero U3y4eHust
padoThI padoTbI pecypcbl
1 dusmMKa — Hayka o npupoge. Hay4Hble 1 Bubnmnoteka LJOK
METO/AbI NO3HAHWA OKPY)XatoLLEero Mmpa https://m.edsoo.ru/ff0c32e2
P
2 compemermon ayandit e e s Guivorera LIOK
P o y P vp ’ https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOIN JeATeNbHOCTU Noaei
s | e e | 1
A - 1 1EPEMeLL ' https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHMe
4 PaBHOMepHOE NMPAMOHEHOe ABVKEHMNE 1 bunmoreka LIOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEeHHOE NPAMONHERHOe 1 Bubnmnoteka LJOK
LBWXKeHune https://m.edsoo.ru/ff0c372e
CBo60/HOe NafeHve. YCKopeHue Bubnmnoteka LJOK
6 1
cBO6GOAHOrO NageHus https://m.edsoo.ru/ff0c39cc
7 KpunBonunHeiiHoe ABMXeHe. [BMXeHMe 1 Bubnnoteka LJOK
MaTepuanbHON TOUKM MO OKPYXXHOCTYU https://m.edsoo.ru/ff0c3ada
MNpuHUMN oTHOCUTENLHOCTU ["anunnes.
8 I/I|F-J|e Ll'manobHbzccmiﬁemzfoquj:an;e Bbli1 1 bunmoreka LIOK
pu 1P https://m.edsoo.ru/ffOc3be8
3aKOH HbloToHa
| e o |
- STOpoN = A https://m.edsoo.ru/ffOc3be8
MaTepuasIbHOM TOUKK
10 TpeTunin 3aKkoH HblOTOHa 4ns MaTepuasibHbIX 1 Bubnmoteka LIOK

TOYEK

https://m.edsoo.ru/ffOc3be8

mm Wondershare
PDFelement



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
http://cbs.wondershare.com/go.php?pid=5296&m=db

Yaanutb BogaHon 3Hak g

1 3aKoH BCEMUPHOro TAroTeHuns. Cuna Bubnmoteka LIOK
TSXKeCTu. [NepBas KOCMUYeCKas CKOPOCTb https://m.edsoo.ru/ff0c3d00
Bubnnoteka LIOK
12 Cuna ynpyroctu. 3akoH Nyka. Bec Tena
ynpy y https://m.edsoo.ru/ff0c3e18
Cuna TpeHnsa. KoaggpuumeHT TpeHus. Cuna
13 con OTsIBJ'IeHI/IH n (*;l(p BLIILI)KeHVII/f) Tena B bunmoreka LIOK
P PAA https://m.edsoo.ru/ff0c3f76
XWUAKOCTU UK rase
MocTynatenibHOe 1 BpallaTe/bHOe ABMKEHVE
abCoMHTHO TBEPAOro Tena. MOMEHT CUfbl. Bubnunoteka LJOK
14 N
Mneyo cusibl. Y CnoBus paBHOBECUSA TBEPLOro https://m.edsoo.ru/ff0c41a6
Tena
VIMnynbc MaTepranibHON TOUKM, CUCTEMBI
MaTepuabHbIX ToYeK. Mnynbe cunbl. 3aKoH Bubnmoreka LIOK
15
COXpaHeHus nmnysnbca. PeakTBHOE https://m.edsoo.ru/ff0c43d6
LBWKeHne
Pa60Ta 1 MOLLHOCTb cu/ibl. KnHeTuyeckas
16 3Heprus MaTgJ' NasibHOM TOYKK. Teopema 06 bubnmorexa LIOK
P P . P https://m.edsoo.ru/ff0c4502
N3MEHEHUWN KNHETUYECKOA 3HEPrm
MoTeHymManbHas aHeprus. MoTeHumanbHas
17 3Heprus ynpyro aeopmMmpoBaHHO Bubnmnoteka LJOK
MPY>XWHbI. [oTeHuUManbHasa aHeprus Tena https://m.edsoo.ru/ff0c461a
BO/IM3M MOBEPXHOCTMN 3eM/n
lMoTeHUManbHble N HENOTEHLNa/IbHbIE
cunbl. CBA3b paboTbl HENOTEHLMANbHBIX
18 CWUN C U3MEHEHNEM MEXaHNYECKON bubnmoteka LIOK
https://m.edsoo.ru/ff0c478c
3Heprumn cucTemMbl Ten. 3aKOH COXpaHeHUs
MeXaH14eCKoM 3Heprum
NabopatopHas paboTa «ViccnefoBaHme CBA3M
19 paboTbl CW/bI C U3MEHEHNEM MEXaHNYECKON

3HEpPrum Tena Ha NPUMepe PacTsHKEHUS
PE3NHOBOIO XryTax»

mm Wondershare
PDFelement
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KoHTponbHas pa6oTa no Teme «KuHematuka.

20 JunHaMmnka. 3aKoHbI COXpaHeHns B bubnmorexa LIOK
https://m.edsoo.ru/ff0c4b74
MeXaHUnKe»
OCHOBHbIE MONOXEHNS MOSIEKYNAPHO-
21 KMHETNYeCKON Teopuu. EpoyHﬁscioe bubnmorexa LIOK
https://m.edsoo.ru/ff0c4dc2
[ABMXeHne. Anddysns
XapakTep ABMKEHUSA 1 B3aVIMOAENCTBUS
22 yacTuL, BelecTsa. Mogenm CTpoeHNS rasos,
XXMAKOCTEN 1 TBEPAbIX TeN
93 Macca Monekysn. Konnm4yecTso BeLlecTsa.
lMocTosHHaA ABoragpo
o4 Tennosoe paBHoBecve. Temnepartypa u ee
nsmepeHve. LLikana temneparyp Llenscus
o5 WpaeanbHbiii ras 8 MKT. OcHoBHOe Bubnmnoteka LJOK
ypaBHeHe MKT https://m.edsoo.ru/ffOc4fde
Ab6conoTHas TeMnepaTypa Kak Mepa cpefHel
26 KUHETUYECKOM SHeplF'JMVIy:BVIM(EHVIﬂpMOIE)efyﬂ. bunoreka LIOK
o https://m.edsoo.ru/ff0c511e
YpaBHeHne MeHaeneeBa-KnanerpoHa
27 3akoH [anbToHa. Ma30Bble 3aK0OHbI
NabopaTopHan paboTa «VccnefoBaHme
28 3aBMCMMOCTM MeXAy napameTpamu
COCTOSIHMSA Pa3pPeXXeHHOro rasa»
M3onpovecchl B naeabHOM rase U ux Bubnnoteka LIOK
29
rpatmyeckoe npeacTas/eHme https://m.edsoo.ru/ff0c570e
BHYTpPeHHSsAS 3Heprus TepMoavHaMUYECKOM
30 CUCTEMbI U CNOCOObLI €€ N3MEHEHUS. Bubnnoteka LJOK
Konnuectso TenoTsbl 1 paboTa. BHYTpeHHsAs https://m.edsoo.ru/ff0c5952
3HEpruna 0gHOaTOMHOro MaeasibHOro rasa
31 Buabl Tennonepesauu bubnmorexa LIOK

https://m.edsoo.ru/ff0c5c36

mm Wondershare
PDFelement
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Y fenbHas TeNJ0EMKOCTb BELLECTBA.

Bubnmnoteka LJOK

32 xﬂggzﬂi‘l’;ﬁggﬁgz”c”p” TennionepeAate. https://m.eds00.ru/ff0c5c36
33 MepBbIli 3aKOH TEPMOANHAMUKN 1 €ro Bubnmnoteka LJOK
NMpYMeHeHNe K n3onpoLeccam https://m.edsoo.ru/ff0c5efc
34 HeobpaTMmMOCTb MPOLLECCOB B NPUPOAE. Bubnmoteka LIOK
BTopoii 3aKoH TepMOANHAMUKIA https://m.edsoo.ru/ff0c6230
35 MpuHumn aelictems 1 KM Tennosol Bubnmnoteka LJOK
MaLlVHbI https://m.edsoo.ru/ff0c600a
36 Linkn KapHo n ero KA
37 3konorunyeckue npobsemMbl TEMI03HEPreTUKM
38 O6o6Lwatowmii ypok «MonekynspHas Bubnmoteka LIOK
thm3mka. OCHOBbI TEPMOANHAMUKIN https://m.edsoo.ru/ff0c6938
B | eMonrymprn quene. Oomoos GuinvoTeka LIOK
TePMOANHAMUKMN» https://m.edsoo.ru/ff0c6a50
40 Mapoo6pa3oBaHne 1 KOHAEHCcaLUus. Bubnmnoteka LJOK
VcnapeHue 1 KnuneHune https://m.edsoo.ru/ff0c63b6
a1 ABCOMOTHAA U OTHOCUTENbHAS BNAXKHOCTh Bubnmnoteka LJOK
BO34yxa. HacbILLeHHbIR nap https://m.edsoo.ru/ff0c64d8
Teepgoe Teno. Kpucrtannmyeckue un
42 amop(pHble Tena. AHU30TPONUSA CBONCTB Bubnmoteka LIOK
KpuCTannos. XXnaKune KpucTasbl. https://m.edso0.ru/ff0c65f0
CoBpeMeHHble MaTepuanbl
43 naBneHve n Kpuctanimsaumsa. Y aenoHas Bubnmnoteka LJOK
TennoTa nnasneHus. Cybnnumauns https://m.edso0.ru/ff0c6708
Bubnmoteka LIOK
44 YpaBHeHWe TeNI0Boro 6anaHca https://m.edslo-}).ru/ff0c6820
45 AnekTpuzaums Ten. DNEKTPUYECKNIA 3apaf. Bubnmnoteka LJOK

[1Ba B1aa 3N1eKTPUYeCKnX 3apsaoB

https://m.edsoo.ru/ffOc6bcc
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PDFelement
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MPOBOAHVKM, ANINEKTPUKMA 1

46 NnosynpoBOAHNKM. 3aKOH COXpaHeHNs bubnmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
3/MIEKTPUYECKOro 3apaja
47 B3avmopelicTBume 3apsaoB. 3akoH KynoHa. Bubnmnoteka LJOK
TOYeYHbIN 3NEKTPUYECKIIA 3apaj, https://m.edsoo.ru/ff0c6ce4
Hanps»KeHHOCTb 3/1eKTPUYECKOr0 NOSS.
48 I_lpVIEIU,I/II'I cynepnosmuv?m 3NEKTPUYECKNX bunmoreka LIOK
o \ https://m.edso0.ru/ff0c6df2
noneu. JINHUN HanpPsAXeHHOCTH
49 PaboTa cun 3neKTpocTaTUYecKoro nosns. Bubnunoteka LJOK
MoTeHuman. PasHOCTb NOTEHLMAN0B https://m.edsoo.ru/ff0c6f00
MpPOBOLHUKN U AN3NIEKTPUKM B
50 aﬂiKTpﬂCTaTVILIeF(l':KOM no‘;e. bubnmorexa LIOK
https://m.edsoo.ru/ff0c7018
[unanekTpuyeckas NpoHNLaeEMOCTb
. BubnnoTteka LIOK
>1 SNEKTPOEMKOCTL. KokAgHcaTop https://m.edsoo.ru/ff0c7126
59 DNeKTPOEMKOCTb NIOCKOr0 KOHAEHcaTopa. Bubnmnoteka LJOK
JHeprus 3apsXKeHHOro KoHJeHcaTopa https://m.edsoo.ru/ff0c72c0
53 1'Ia60paT\opHaﬂ paboTta WV3mepeHme 1
3/1IEKTPOEMKOCTU KOHeHcaTopa
MpyHUMN AeCTBUS 1 NPUMEHEHNE
54 KOHJEeHCaTOpOoB, KOMMPOBA/IbHOTO anmnapara,
CTPYWHOrO NpuHTepa. NeKTpocTaTnyeckas
3alumTa. 3a3em/eHne 3NeKTponprbopos
DNeKTPUYECKNIA TOK, YCNIOBUS €r0
55 cyLiecTBoBaHuA. MoCTOAHHBIV TOK. Cuna
ToKa. HanpshkeHne. ConpoTueieHne. 3aKoH
Owma ans yyacTtka uenmu
MocnenosatefibHOe, NapaniefbHoe,
56 CMeLLiaHHOe CoefiHeHVe NPOBOLHUKOB. 05 Bubnnoteka LJOK

JNabopaTopHan paboTa «/13yyeHune
CMELLaHHOr0 COeAMHEHNS PE3NCTOPOB»

https://m.edsoo.ru/ff0c74f0
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Pa60Ta 1 MOLLHOCTb 3/IEKTPUYECKOrO TOKA.

Bubnmoteka LIOK

S 3akoH [xoynsa-JleHua https://m.edsoo.ru/ff0c7838
3akoH Oma /1 NOJHOM (3aMKHYTOM)
3NeKTPUYECKOl Lenn. KopoTkoe 3aMblKaHMe.
58 J'Ia6o§aTopHaﬂ pL;60Ta «I/IleepeHme 3ac 0.5 bunmoreka LIOK
https://m.edsoo.ru/ff0c7ae0
NCTOYHMKA TOKA M ero BHYTPEHHero
COMpPOTUBNEHNS»
SNeKTPOHHasA NPOBOAUMOCTb TBEPLAbLIX
59 MeTa1oB. 3aBUCUMOCTb COMPOTUB/IEHNSA
MeTasIIoB OT TeMMnepaTypbl.
CBepxnpoBoAanMOoCTb
60 DNeKTPUYECKMiA TOK B Bakyyme. CBOICTBa
3MIEKTPOHHBIX NMYYKOB
MonynpoBOAHMKM, X COOGCTBEHHAS U
61 ﬂpVII\);e(F:)HaFI ﬂpOBO,D,VIMOCTb. CsoiicTBa p—n- bubnmorexa LIOK
https://m.edsoo.ru/ff0c84ae
nepexoga. MonynpoBoAHMKOBbLIE MPUOOPSI
DNeKTPUYECKNA TOK B pacTBOpax u
62 pacnsiaBax 3/1eKTPOINTOB. Bubnmnoteka LJOK
DNEKTPONUTUYECKas guccoumaums. https://m.edsoo.ru/ff0c82ba
OnekTponus3
DNeKTpUYeCKniA T?K B rasax. § BubnoTeka LIOK
63 CamocTosTe/NIbHbIN U HECAMOCTOATE IbHbIN
https://m.edsoo.ru/ff0c84ae
paspas. MonHua. Nnasma
AneKTpuYeckre Npuobopbl 1 YCTPONCTBA U UX
64 npaKTv?quKoe npv?meHSHme.yl'lpzsmna bubnmoreka LIOK
https://m.edsoo.ru/ff0c86fc
TEXHUKMN 6e30MacHOCTH
N Bubnnoteka LJOK
65 0606LLALLNIA YPOK «DNEKTPOANHAMUKA» https://m.edsoo.ru/Ffoc88be
KoHTponbHasa paboTa rno teme § BuBnvoTeka LIOK
66 «QNIEKTPOCTATUKA. MMOCTOAHHLIN

31'IeKTpI/Il—IECKI/II7I TOK. TOKM B PasIM4HbIX

https://m.edsoo.ru/ff0c8a8a
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mm Wondershare
H  PDFelement

Ypanntb BogsaHow 3Hak

cpegax»
67 Pe3epBHbIli ypOK. KOHTpobHas paboTta no 1 Bubnmoteka LIOK
TemMe JNeKTPoANHAMMKA https://m.edsoo.ru/ff0c8c56
68 Pe3epBHbIli ypok. O606LatoLLmii YpoK no 1 Bubnmoteka LIOK
Temam 10 Knacca https://m.edsoo.ru/ff0c8f6c
OBLLEE KO/TMYECTBO YACOB MO 68

MPOIrPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
http://cbs.wondershare.com/go.php?pid=5296&m=db
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11 KJIACC
N KoaunvecTBO yacon Jara DJleKTpOHHbIE N (POBHIE
. Tema ypoxa Kontposnbusie  IpakTHyeckue oGpa3soBaTte/bHbIE
n/n Bcero H3Y4YeHHS
padoThI padoThI pecypchl
MOCTOSHHbIE MarHUTbI U UX
1 B3aMoAelicTBme. MarHuTHoe none. BekTtop 1 Bubnnoteka LIOK
MarHUTHOW UHAYKUMW. JIMHUWN MarHUTHOM https://m.edsoo.ru/ff0c9778
NHAYKUMM
MarHuTHOe nose NPOBOAHMKA C TOKOM.
2 OnbIT 3pcTea. B38F.)MM026I7ICTBVIG 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0c98fe
MPOBOAHMKOB C TOKOM
JabopaTopHas paboTa «/13yueHne Bubnnoteka LIOK
3 1 1
MarHUTHOIO NONSA KaTyLUKN C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHMTHOro Nons Ha NPOBOAHUK C
4 ToKoM. Crna Amnepa. JlabopaTopHas paboTa 1 1 Bubnmoteka LIOK
«ccnenoBaHve AeNCTBUS NOCTOSIHHOMO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha pamKy ¢ TOKOM»
eNCTBME MarHUTHOIO MONA Ha
5 ﬁBVI)KyLLI,y}OCFI 3apskeHHyto vactuuy. Cuna 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0c9df4
NopeHua. PaboTa cunbl JTopeHua
AneKTpoMarH1THas NHAYKUMA. MoToK
5 BEKTOpPa MarHUTHOM MHAYKumn. 34C 1
NHAYKUMKN. 3aKOH 3N1EKTPOMAarHUTHOM
NHAYKUnKN Papanes
7 NabopaTopHas paboTa «ViccnefoBaHue 1 1 Bubnuoteka LILOK
AB/IEHNA 3NEKTPOMArHATHON MHAYKLMN» https://m.edsoo.ru/ff0cal50
VHAYKTMBHOCTb. S1BNEHME CaMOVHAYKLMN.
8 34C camoMHAYKUMW. 3Heprua MarHUTHOro 1 Bubnnoteka LIOK

nona KaTyLlKu ¢ TOKOM. SI'IE'KTpOMaFHI/ITHOG
none

https://m.edsoo.ru/ff0ca600
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TexXHUYeCKMe YCTPOCTBA U X MPUMEHEHME:

MOCTOAHHbIE MarHUTbI, 3NEKTPOMarHUThI,

o 3NeKTpoABUraTesib, yCKOpUTENn
aNeMeHTapHbIX YacTuL, MHAYKLMOHHAA NeYb

10 O6o6Lwatowmii ypok «MarHuTHoe nosne. Bubnuoteka LIOK
3NeKTpoOMarHUTHas UHOYKLUMS» https://m.edsoo.ru/ff0cab82

1 KoHTponbHas paboTa rno teme «MarHUTHoe Bubnnoteka LIOK
nose. INeKTpPoOMarHUTHas MHAYKLNS» https://m.edsoo.ru/ff0cad58
CB060AHbIE MeXaHNYecKme KonebaHms.

"apMoHMYecKme KonebaHws. Y paBHeHNe Bubnnoteka LIOK

12 o
rapMOHWYECKMX KonebaHwid. MpespalleHune https://m.edsoo.ru/ff0caf06
3Heprum
JabopaTopHas paboTa «/ccnegoBaHue

13 3aBMCMMOCTM Neproja ManbixX KonebaHuii
rpysa Ha HUTW OT [/IMHbI HUTW 1 Macchbl
rpysa»

Koneb6atenbHblil KOHTYp. CBO6OAHbIE
3N1eKTpOMarHUTHbIe KonebaHusa B neabHOM

14 KO!'IEGF;TEIIbHOM KOHTYpe. AHanormﬂ MeXxay bubnmorexa LIOK

https://m.edsoo.ru/ff0cb820
MEXaHUYeCKMMI 1 31eKTPOMarHATHbIMM
KonebaHMAMM
®opmyna ToMcoHa. 3aKOH COXpaHeHus
15 3HeFF))FI3I/VI B MJea/lbHOM KOJ'IeGaTre)J'IbHOM bubnmorexa LIOK
https://m.edsoo.ru/ffOcb9c4
KOHTYpe
MpeacTaBnieHWe 0 3aTyXaroLWwmx KonebaHmsx.

16 BbIHY>)XIEHHbIE MEXaHNYeCKMe KonlebaHus. Bubnnoteka LIOK
Pe3oHaHC. BbIHY)X/AEHHbIe https://m.edsoo.ru/ff0cbb86
3NeKTpoMarHUTHble KonebaHus
I'IepelvleHHbll/l TOK. CMHYCOMAASIbHBIN BuBmoTeka LIOK

17 nepemMeHHbIN TOK. MOLLHOCTb NepemMeHHOro

ToKa. AMNINTYHOE U feliCTBYHOLLEE

https://m.edsoo.ru/ffOcbd34
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3HAYeHVie CU/Ibl TOKA U HaNpsXKeHNs
TpaHcopmaTop. Mpon3BoACTBO, Nepesaya u

18 noTpebeHve 3NeKTPUYECKO SHEPrim
YCTPOICTBO M NPaKTUYECKOE NPUMEHeHNe
19 3ne|<pr|/|qu|<orop330HKa reHepzTopa bubnuorexa LIOK
. https://m.edsoo.ru/ff0cc324
MepemMeHHOr 0 TOKa, SIMHWIA aneKTponepegay
3KONornyecKmne puckn NPy NPOU3BOLCTBE
20 aneKTpoaHeprum. KynbTypa ncnonb3oBaHns
3N1EKTPO3HEPT N B MOBCELHEBHOM YKN3HU
MexaHn4ecKune BOJHbI, YCNOBUA
21 pacnpocTtpaHeHus. NMepuog. CKopocTb Bubnnoteka LIOK
pacnpocTpaHeHus U A7IMHa BOSHBI. https://m.edsoo.ru/ff0cca54
MonepeyHble 1 NPOAO/bHbIE BOMHBI
99 3ByK. CKOpOCTb 3BYKa. ['POMKOCTb 3BYKa. Bubnmoteka LIOK
BbicoTa ToHa. Tem6p 3BYyKa https://m.edsoo.ru/ff0cccOc
93 ONeKTPOMarHUTHbIE BOJHbI, X CBOMCTBA U Bubnnoteka LIOK
CKOpOCTb. LLIKana anekTpoMarHUTHbIX BOJH https://m.edsoo.ru/ffOccfe0
o4 MpYHUMNbI PagnOCBA3U U TeNeBUAEHUS.
Pa3BuTune cpeAcTB cBA3N. PagmnonoKaums
Bubnnoteka LIOK
25 KoHTponbHas paboTa «KonebaHms 1 BOMHbI» https:/m.edsoo.ru/ff0cc6f8
MpAMONMHeHOe pacnpocTpaHeHne cBeTa B
26 O;Hopo,quﬁ cpe,u,rf)e. T(fqeLII-FI)bIVI NCTOUHUK bubnmorexa LIOK
https://m.edsoo.ru/ff0cd350
cBeTa. Jlyd cBeTa
OTpaxkeHuWe cBeTa. 3aKOHbI OTPaXXeHMA
27 cseﬂa. MocTpoeHwue |/|306pa>KeEw7| B M/10CKOM bubnmoreka LIOK
https://m.edsoo.ru/ff0cd4e0
3epkane
NpenomneHne ceeTa. Floi1Hoe BHYTpEeHHee BuBnmoTeKa LIOK
28 oTpaxeHue. MNpefenbHbIA Yron NosHoro

BHYTPEHHEN0 OTPaXKEHUS

https://m.edsoo.ru/ff0cd7{6
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JabopaTopHas paboTa «/3mepeHne

Bubnnoteka LIOK

29 rokasarend npenomIeHns CTeKna» https://m.edsoo.ru/ff0cd67a
JI1H3bI1. MoCcTpoeHMe N306paXKEHNI B NINH3E.
30 dopmyna TOHFI)(OVI JINH3bI. S’Benmqume bubnmoreka LIOK
https://m.edsoo.ru/ffOcddle
JINH3bI
31 NabopaTopHas paboTa «/ccnepoBaHue
CBOWCTB 1300PaXKEHNIA B NH3aX»
[Jvcnepcus ceeTa. CNoXHbIA cocTas 6en10ro
32 cBeta. LieT. JTabopaTtopHas paboTa
«HabnoaeHne aucnepcun ceeta»
33 NHTepepeHums ceeTa. Audpakums cseTa. Bubnuoteka LILOK
[OundpakymoHHas peLleTka https://m.edsoo.ru/ff0ced22
34 MonepeyHOCTb CBETOBbLIX BOJIH. Bubnnoteka LIOK
Monapusaums ceeta https://m.edsoo.ru/ff0cf02e
35 OnTuyeckre NpruobopbI 1 YCTPOICTBA U
yCNoBus Ux 6e30MacHOro NPUMeHeHns
I"paHMLbl MPYMEHMMOCTM KNacCUYECKOW
36 szaH:jKM. |e|OCTyﬂaTbI crneuuaibHOM Teopum bubnmoreka LIOK
https://m.edso0.ru/ff0cf862
OTHOCMTENbHOCTM
37 OTHOCKTENILHOCTb O HOBPEMEHHOCTH. Bubnnoteka LIOK
3ame/1ieHVe BPEMEHN 1 COKpaLleHne 4IMHbI https://m.edsoo.ru/ffOcfa42
SHeprua n UMMy bC PeNsTUBUCTCKOW
38 l-IaCTFI)/ILI,bI. CBFI3byM3.C(E)bI C 3Hepruen n bubnmorexa LIOK
https://m.edsoo.ru/ffOcfc68
MMNYNbCOM. DHEprus nokos
39 KoHTposnbHas pabota «OnTrka. OCHOBBI Bubnnoteka LIOK
CrneunasibHOM TeOPUN OTHOCUTESTbHOCTM https://m.edsoo.ru/ff0cf6f0
40 ®oToHLI. Dopmyna MNnaHKa. SHeprus n Bubnnoteka LLOK
NMNY/bC POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTKpbITME U UccnesoBaHne OTO3NEKTA. Bubnnoteka LLOK

OnbITbl A. I'. CTOneTtoBa

https://m.edsoo.ru/ffOcffc4
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3aKoHbI hoToadekTa. YpaBHEHNE

Bubnunoteka LIOK

42 AiHwTenHa a1 potostdexTa. «KpacHas https://m.edsoo.ru/ff0d015e
rpaHuua» hoTosdekTa
43 [JasneHue ceeta. OnbIThl 1. H. Slebepesa. Bubnnoteka LIOK
XuMMUYecKoe AeincTBMe cBeTa https://m.edsoo.ru/ff0d04a6
TexHMYeCcKne yCTPOMCTBA MU MPaKTUYeCKoe
44 npYMeHeHNe: POTO3NEMEHT, (DOTOAATUMK,
CO/IHeYHas 6aTapes, CBETOANOL
45 PelueHue 3aga4 no Teme «31EMEHTHI Bubnnoteka LLOK
KBAHTOBOW ONTUKM» https://m.edso0.ru/ff0d0302
Mogenb atoma TomcoHa. OnbIThl
46 Pesgpq)op,qa Mo paccesHNIo a-4acTul, bubnmorexa LIOK
https://m.edsoo.ru/ff0d091a
MnaHeTapHas mojesnb aTomMa
Bubnnoteka LIOK
a1 rocrynare! Bopa https://m.edsoo.ru/ff0dOafa
M3nyyeHune 1 nornoLleHne POTOHOB Npu
48 nepgxo,qe aToma c O:,-:-IOFO yCEOBHﬂ 3HE[F)JFI/IVI bubnmorexa LIOK
. https://m.edsoo.ru/ff0dOafa
Ha apyroi. Buapbl cnekTpos
BonHoBble cBOMCTBA YacTuL,. BonHbl fe
49 bpoiins. KopnyckynspHo-BOMHOBOWA Bubnunoteka LIOK
JLyann3m. CNoHTaHHOE U BbIHYXXAEeHHOe https://m.edsoo.ru/ff0d0ca8
n3nyyeHve
OTKpbITHE MNOaKTUBHOCTU. OnNbITbI
50 Pe3eF;)(popAZar?o onpeeneHno cocTasa bubnmoreka LIOK
https://m.edsoo.ru/ff0d0fd2
PagnoaKTUBHOIO M3/y4eHNs
CaolicTBa anba-, 6eTa-, raMma-u3ny4eHus.
51 BnvsaHve pagnoakTUBHOCTU Ha XKMBble
OpraHn3mbl
OTKpbITVE MPOTOHA 1 HEWTPOHA. M130TOMbI.
52 Anbgaa-pacnz,q. 3}'IeKTp0HHFI):II7I n bubnuorexa LIOK

NO3UTPOHHbLIN GeTa-pacnag,. Mamma-

https://m.edsoo.ru/ff0d1162
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53

n3nyyeHve

JHeprua cesA3n HyK/0HOB B Afpe. AaepHble
peakuumn. FnepHblii peakTop. Mpobnemsl,
MepCreKTVBbI, IKOOrMYECKME aCMeKTbl
ALePHON 3HEPreTUKN

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

54

AnemeHTapHble YacTuubl. OTKpbITHE
no3uTpoHa. MeTopbl HaGNOLEHNS U
PerncTpaLumm aneMeHTapHbIX YacTuL,
Kpyrnbiin cton «®yHaaMeHTabHble
B3auMOAEeNCTBUA. EAUHCTBO (hn3nyeckoi
KapTVHbI Mypa»

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d0e38

55

56

Bupg 38&3aHOro Heba. Co3se3aus, ApKue
3B€3[bl, MNAHETbI, X BUANMOE [BUXXEHME.
ConHeyHas cucrtema

ConHue. ConHeYHast akTUBHOCTb. VICTOUHMK
3Heprum ConHua 1 38e34,

57

58

59

60

61

3BE3/1bl, X OCHOBHbIE XapaKTePUCTUKM.
3BE3/bl rNaBHoOW NoC/ef0BaTEIbHOCTH.
BHyTpeHHee cTpoeHue 38e34. COBpeMeHHbIe
npeacTaBfieHNs 0 NPONCXOXAEHUN U
asontoumn ConHua v 38e3g,

MneuHsblin MyTb — Halua ManakTuka.
MonoxeHwve n aevxeHne ConHua B
FanakTuke. FanakTukn. YépHble abipbl B
fApax ranakTmk

BceneHHas. PasberaHue ranaktuk. Teopus
BonbLLOro B3pbiBa. PENMKTOBOE U3NyYeHMe.
MeTaranakTunka

HepeLueHHble Npo61eMbl aCTPOHOMUN

KoHTponbHas paboTta «3eMeHTbl
aCTPOHOMMW 1 acTPOH3NKM»



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
http://cbs.wondershare.com/go.php?pid=5296&m=db

mm Wondershare
PDFelement

Ypanutb BogaHovi 3Hak g

62

O6o6Larowuin ypok. Posb (rsnku u
aCTPOHOMMWU B 3KOHOMUYECKOIA,
TEXHONOrMYECKOW, COLManbHOM 1 3TUYECKON
cthepax AeATeNbHOCTM YenoBeka

63

O6o6LwatoLmii ypok. Posb 1 MecTo msnkm
1 aCTPOHOMMU B COBPEMEHHOI HayYHOIA
KapTMHE Mupa

64

65

66

O6o6Lwatowmii ypok. Ponb duranyeckol
Teopumn B (hOPMUPOBaHMM NMPEeACTaBEHWNIA O
(h13MYECKO KapTUHe MUpa

O6o6LwatoLuii ypok. Mecto n3nyeckoii
KapTVHbI MVpa B 06LLEM Py COBPEMEHHBIX
eCTeCTBEHHO-HAYYHbIX NPeACTaBNEHNIA O
npupose

Pe3epBHbIli ypoK. MarHuTHoe none.
DNeKTpoMarH1MTHas MHAYKLMA

67

68

Pe3epBHbIli ypok. OnTuka. OCHOBbI
creLyanbHOM TeOpUM OTHOCUTENIbHOCTY
Pe3epHblii ypok. KBaHTOBas (hu3mka.
OnemMeHTbl aCTPOHOMUY U aCTPOGN3NKI

OBLLEE KO/TMYECTBO HACOB IO
MPOIrPAMME

68

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784
http://cbs.wondershare.com/go.php?pid=5296&m=db

mm Wondershare
PDFelement

Ypanutb BogaHovi 3Hak g



http://cbs.wondershare.com/go.php?pid=5296&m=db

mm Wondershare
N PDFelement

Ypanutb BogsaHoln 3Hak

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET


http://cbs.wondershare.com/go.php?pid=5296&m=db

mm Wondershare
PDFelement

Ypanutb BogsHo 3Hak g



http://cbs.wondershare.com/go.php?pid=5296&m=db

