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NMOACHUTEJIbHASA SANMNCKA

Mporpamma no ¢u3nke 6a30BOr0 YpPOBHA Ha YPOBHE CpegHero obuiero
obpasoBaHnsa paspaboTaHa Ha OCHOBE MOJSIOXKEHUA U TpeboBaHW K pesyfibTaTtam
OCBOEHMS1 OCHOBHOW obpasoBaTtefibHOM nporpamMmmebl, npeactasneHHbix B ®rOC COO,
a Takke C y4éToM defnepanbHonm paboyen nporpamMmmbl BOCMUTaHMUS U KOHLUEMUMN
npenogasaHma y4yebHoro npepgmeta «Pusmka» B 06pa3oBaTeflbHbIX OpraHn3aumax
Poccuinckon ®epgepaunn, peanmsyroLmx OCHOBHbIE 06pasoBaTesibHble NPOrpaMmmbl.

CopepxxaHve nporpammbl MO GuU3MKe HarnpaeBfieHO Ha (HOopMMPOBaHME
€CTEeCTBEHHO-HAY4YHOW KapTuUHbl Mupa obyyarowmxca 10-11 knaccos npu 06y4eHumn nx
dn3vke Ha 6a30BOM YpPOBHE HA OCHOBE CUCTEMHO-OEATENbHOCTHOrO nogxoga.
Mporpamma no ¢dusuke cootBeTcTBYeT TpeboBaHuam PrOC COO kK nnaHMpyembiM
JINYHOCTHbIM, MNPEeAMETHbIM U MeTanpegMeTHbIM pe3ynbTatam ObyYeHus, a Takxe
YUNTbIBAET HEOOXOAMMOCTb peann3aumm  MexXnpeagMeTHbIX CBA3en (U3nKu ¢
€CTeCTBEHHO-Hay4HbIMW Y4ebHbIMU NpegMeTamu. B Hell onpegenstoTcs OCHOBHblE
Luenm udyveHus u3nkn Ha ypoBHe cpepHero obuiero obpasoBaHus, NnaHupyemble
pe3ynbTaTbl OCBOEHUSA Kypca (PU3UKWN: JIMYHOCTHblE, MeTanpegMeTHble, NpegMeTHbIe
(Ha 6a30BOM YpOBHE).

MNporpamma no nsnke BKIKOHAET:

* NfaHMpyemble pe3ynbTaTbl OCBOEHMS Kypca (PU3MKu Ha 6a30BOM YPOBHE, B

TOM YucCne NpegMeTHbIE Pe3ynbTaTthbl NO rogam oby4eHus;

e cogep>xaHue yd4ebHoro npeameTta «dnsnka» no rogam oby4eHus.

dunsmKa Kak Hayka 0 Hambonee obLMX 3aKOHAX NPUPOAbIl, BbICTYNas B Ka4eCcTBe
y4ebHOro npegmMeTa B LUKONE, BHOCUT CYLLUECTBEHHbIA BKNag B CUCTEMY 3HaHWn 06
OoKpyXxatowem mupe. LLUKoNbHbIN  KypCc uU3nkn - cuctemoobpasyowmin - ons
€CTECTBEHHO-HAY4YHbIX Y4EOHbIX NPegMeTOB, MOCKONbKY (PU3NYECKMNE 3aKOHbI IeXXaT B
OCHOBE TMPOLECCOB U SBMAEHUA, WU3Yy4YaeMbIX XuUMUEN, Ouonornen, U3nNYecKon
reorpadven n actpoHomuen. VMicnonb3oBaHME U akTUBHOE MPUMEHEHME (PUINHECKMX
3HaHNIN ONPEeQEensieT XapakTep W pas3BuUTue pasHoobpasHbiX TexHonorum B cdepe
SHEepreTuKN, TPaHCropTa, OCBOEHUSI KOCMOCA, MOJIyYEeHUs1 HOBbIX MaTepuasnoB C
3agaHHbIMU cCBOWCTBaMN U gpyrux. MIdyvyeHne puaukm BHOCUT OCHOBHOW BKnag B
dopMupoBaHNe  eCTECTBEHHO-HAy4YHOW  KapTuHbl  Mupa  obyvalowuxcsd, B
hopMUpoBaHNE YMEHWUIA MPUMEHATL HaY4HbI METOL NO3HaHWUS NPU BbINOAHEHUN UMW
y4ebHbIX nccneqoBaHui.

B ocHoBy Kypca (phu3nkn ans ypoBHs cpegHero obuero obpasoBaHns MNOMOXKEH
pAn naen, KOTopble MOXXHO paccMaTpuBaTb Kak MPUHLMMbLI ero NOCTPOEHNS.

Viges wuyenoctHoctn. B COOTBETCTBMN C HEN KypC SBNSAETCSA JIOMMYECKU
3aBEpPLUEHHBIM, OH COAEPXMUT Marepman M3 BCeX pasfenoB (PU3nKWM, BKIKOYAET Kak
BOMPOCHI KNTACCUYECKOMN, TaK N COBPEMEHHON (PUSNKMN.

Vigess reHepasnunsaymn. B COOTBETCTBUM C HEW MaTepuan Kypca Quankm
06beanHEH BOKPYr hunsnyecknx Teopuin. Begylumm B Kypce saBnseTcs opmmpoBaHme
NPEACTaBNEHUN O CTPYKTYPHbIX YPOBHSAX MaTtepuin, BELLLECTBE 1 MOJe.

Viges rymanutapusaymy. EE peanmndauma npegnonaraet  UCMosib3oBaHue
ryMaHuUTapHoOro rnoTteHumana @uU3n4yeckon Hayku, OCMbIC/IEHME CBA3N pPas3BUTUSA
hn3nKM C pasBuUTMEM OBLLECTBA, @ TaKXXe C MUPOBO33PEHYECKUMM, HPABCTBEHHBIMU 1
aKonorndeckumm npobaemamum.



Vigesi npuknagHovi HarpassieHHocTh. Kypc pnanku npegnonaraet 3HaKOMCTBO C
LUMPOKNM KPYrOM TEXHUYECKNX N TEXHONOMMYECKMX NPUIOXKEHNIA N3YHEHHbBIX TEOPUIA 1
32KOHOB.

Upes oskonormsaymn peanu3yetcs MNOCPEACTBOM  BBEAEHUSI  3NIEMEHTOB
cofeprKaHus, MOCBALWEHHbBIX 3KOJIOrMYeCcKUM npobnemam COBPEMEHHOCTU, KOTopble
CBsi3aHbl C pPasBUTMEM TEXHUKM N TEXHOMOIMMA, a TakxXe 0bcCyXxaeHns npobnem
paynoHanbHOro NPMPOLONOb30BaHNS U 9KOIOrMYeCKon 6e30nacHOCTN.

CTepXHEBbIMM 3NeMEHTaMn Kypca U3UKM Ha YpOBHE cpepHero obuiero
obpasoBaHns aBNAOTCA Guandeckne Teopun (hopMupoBaHne npeacTaBneHnn o
CTPYKTYpEe MOCTPOEHMS (DU3NYECKON Teopuun, ponu yHOaMEHTanbHbIX 3aKOHOB WU
NPUHLMNOB B COBPEMEHHbIX MPeacTaBfeHnsx O Npupoge, rpaHuuax npMMEHMMOCTU
Teopuii, ANt ONUCaHNSA €CTECTBEHHO-HAYYHbIX ABIEHUIA N NPOLLECCOB).

CnCTEMHO-OEATENBHOCTHBIN NOAX0A B Kypce (U3UKM peannadyeTcsa npexne
BCEro 3a CYET OpraHM3auumn SKCMepPUMEHTANbHON OeATenbHOCTN obyvatowmxcs. Ons
6a30BOro ypoBHSI Kypca (pu3nKM — 3TO WUCMNONb30BaHWE CUCTEMbl (DPOHTasbHbIX
KPaTKOBPEMEHHbIX 3KCMEPMMEHTOB 1 labopaTopHbIX paboT, KOTopble B NporpaMmme
no ¢uanke obbeguHeHbl B OOLMIA CMMCOK YYEHUYECKUX MpPakTMYecKux pabor.
BblgeneHve B ykazaHHOM nepeyHe nabopaTtopHbIX paboT, NPOBOAMMbBIX AN KOHTPONSA
N OLEHKUN, OCYLLECTBASETCA y4YaCTHMKaMmn obpasoBaTeflbHOro npouecca ucxogs us
OCOOEHHOCTEN NNaHMPOBaHUS W  OCHaWeHus KabuHeta Guamkn. [pn  3TOM
obecne4ymBaeTca oBnageHve OO6y4alWMMNCA YMEHUSMU MNPOBOOUTL KOCBEHHbIE
N3MEPEHNS, WUCCEAOBaHUA 3aBUCUMOCTEN (DUSNYECKUX BEIMYUH U MOCTAHOBKY
OMbITOB MO NPOBEPKE MPEASIOKEHHbIX MMMOTES.

Bonbloe BHMMaHME yOenseTCs PELUEHUO PacHYETHbIX M KadeCTBEHHbIX 3adad.
Mpn aToM gnsa pacyéTHbIX 3aga4vy NPUOPUTETOM SIBASIOTCSA 3afadqn C SIBHO 3a4aHHOM
dn3nyeckon  Mopenbto,  NO3BOMAIOWME  MNPUMEHATb  M3YYEHHblE  3aKOHbl 1
32aKOHOMEPHOCTM KaK U3 OOHOrO pasgena Kypca, Tak U MHTErpupyst 3HaHUs N3 pasHbiX
pasgenoB. [N  KayeCTBEHHbIX 3adad MNPUOPUTETOM  SBASAIOTCA 3adaHus  Ha
06bsACHEHME NPOTEKaHNA PU3NYECKNX SABIEHNI 1 MPOLECCOB B OKPY>KAOLLEN XKN3HN,
Tpebywwme  Bblbopa  (u3nyeckonm  Mogenu  OnAs cuTyaumm  MpakTUKo-
OPVEHTMPOBAHHOIO Xapakrepa.

B cootesetctBUM c TpebosaHmamm ®rOC COO kK maTepuanbHO-TEXHUHECKOMY
obecneyeHnio y4ebHoro npouecca 6a3oBbll yPOBEHb Kypca (U3MKU Ha YPOBHE
cpepHero obuero obpasoBaHust OO/HKEH WU3yyaTbCA B YCIOBUSX MNPegMETHOro
KabuHeTa QU3NKM WM B YCNOBUAX WHTErPUPOBAHHONO KabuHeTa npeameToB
€CTECTBEHHO-HAy4yHOro uukna. B kabuHeTe u3mku [OmKHO ObiTb Heobxogumoe
nabopatopHoe 06opyfoBaHNE AN BbINOMHEHNS YKa3aHHbIX B nporpaMmme no usnke
YYEHNYECKNX NMPaKTUYECKNX paboT 1 AEMOHCTPaLUMOHHOE 060pyaoBaHME.

[emoHcTpaumoHHoe obopyaoBaHne hopMmpyeTcs B COOTBETCTBUN C NMPUHLMMIOM
MVWHUManbHON [OCTAaTOMHOCTU U obecneynBaeT MNOCTAHOBKY MEPEYNCNEHHbIX B
nporpammMme no U3nKe KIYEBbIX OEMOHCTpauUUn OAs UCCnefoBaHNs U3y4aemblX
ABNEHNI N NPOLLECCOB, AMMUPUYECKUX U DyHAAMEHTANIbHbIX 3aKOHOB, NX TEXHUYECKMX
NPUMEHEHNIA.

JlabopaTtopHoe o6opyaoBaHWe AN YYEHMYECKUX MNPaKTUYECKux paboT
dopmMmmpyeTca B BUOE TeMaTU4ECKMX KOMMNAEKTOB W oOb6ecrnedvMBaeTcss B pacyéTe
OAHOro KOMMMEKTa Ha ABYyX 00y4alowmxcs. TemaTtuyieckne KoMnaeKkTol 1abopaTopHOro
obopynoBaHus  OOMKHbI  ObITb  MOCTPOEHbl Ha KOMMJIEKCHOM  MUCMOSIb30BaHUN



aHanoroBbIX 1 LMGPOBbLIX NPNBOPOB, a TAKXKE KOMMbIOTEPHbIX N3MEPUTENIBbHBIX CUCTEM
B BUAE LMdpoBbIX nabopaTtopuii.

OCHOBHbIMW LENSAMN N3yYHeHNss PU3nKN B 06LLLEM 06pa30BaHUN ABASIOTCS:

e ((opMUPOBaHME WHTEPECA W CTPEeMeHUa obyvalolmMxCca K Hay4YHOMY
N3YYEHUIO MNPUPOLObl, Pa3BUTUE WX WHTENNEKTYyaNbHbIX W TBOPYECKMX
cnocobHocTen;

e pasBuUTUE NPELCTaBMEHUN O Hay4YHOM METOLE MO3HaHWA N (HOPMUPOBAHNE
NCCNenoBaTelbCKOro OTHOLLEHNS K OKPY>KaKoLLMM ABNIEHUSAM;

e (bopMUPOBaHNE HAY4YHOrO MUPOBO33PEHUSA KaK pe3ynbTata U3y4YeHus OCHOB
CTPOEHUs MaTepun n pyHaamMeHTanbHbIX 3aKOHOB (DU3NKUY;

e hopmMupoBaHNe YMEHNIN OOBACHATL SBNEHNS C UCNONb30BaHNEM (PU3NHECKNX
3HaAHWIN N Hay4HbIX AOKa3aTeNbCTB;

e (dopmupoBaHne nNpeacTaBfieHUA O pPonn U3NKU ONs  pasBuUTUS  OpYyrux
€CTECTBEHHbIX HayK, TEXHUKN N TEXHOSOIMIA.

JocTxeHne 3aTux uenein obecnevymBaeTCs pPeLUeHVEM Ccreaylowwmx 3apjady B

npoLecce n3yyYeHnsa Kypca usnkin Ha ypoBHE cpeaHero obuiero obpasoBaHus:

* MpuobpeTeHne CUCTEMbl 3HaHUN 06 OBLUNX PUINHECKUX 3aKOHOMEPHOCTSX,
3aKoHax, TeopusiX, BKJKYAA  MEXaHWKY,  MOJNEKYNISAPHYO  (DU3KKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (OU3UKY N INEMEHTbI aCTPOMUINKY;

e (hopMUPOBaHNE YMEHUIN NPUMEHATb TEOPETMYECKUE 3HAHNS ONSt OObACHEHUS
PUINYECKNX ABNEHWIA B NPUPOLE N ONA MPUHATUA NPaKTUYECKUX PELLUEHNI B
NOBCEAHEBHOW »XXN3HWU;

® OCBOEHME CMNOCOBOB pelleHnss pPasnnyHbIX 3adad4 C  SBHO  3a[aHHOMN
dusnyeckon Mopenblo, 3agad, nogpas’yMeBalWMX — CaMOCTOATESIbHOE
co3gaHne punsnyeckom Mogenn, ageksaTHOM yCNoBMAM 3a4a4u;

® MOHMMaHue U3NYECKUX OCHOB W MPUHUUMOB LENCTBUA TEXHUYECKUX
YCTPONCTB N TEXHOJSIOMMYECKUX MPOLIECCOB, UX BINSHUA Ha OKPY>XKaKOLLYHO
cpeay;

* OBflaleHMe MeTofaMn CaMOCTOATENIbHOMO MAaHUPOBAHUA U MPOBEAEHUS
Un3nNYECKNX IKCMEPUMEHTOB, aHanMsa W WHTepnpeTauun uHpopMaumu,
onpeaeneHns 4OCTOBEPHOCTY NOJSIyHEHHOIrO Pe3ynbTaTa;

e CO3faHne YCnoBun ONA pasBuUTUA YMEHU MPOEKTHO-UCCEeAoBaTEbCKOMN,
TBOPYECKOW AEATENBHOCTM.

Ha wusydeHne ¢uamkn (6a30Bbii YpOBEHb) Ha YPOBHE cpepHero obuiero
obpasoBaHns otsoautca 136 yacos: B 10 knacce — 68 yacos (2 yaca B Hegento), B 11
Knacce — 68 4yacoB (2 yaca B Hegento).

Mpegnaraembin B nporpamMme Mo U3NKE NepedeHb abopaTopHbIX W
NpakTMYeckKux paboT HABNSETCA PEKOMEHAOBAHHbIM, Yy4YUTENb [[enaet Bblbop
npoBegeHnss nabopaTtopHbiX pPaboT M OMbITOB C  YY4ETOM  UHOUBMAOYaNbHbIX
0COBEHHOCTEN 0By4vatoLNXCS.



COAEP>XAHUE OBYYEHUA
10 KJ1IACC

Paspgen 1. ®Pu3suka n metoabl HAy4HOro NO3HaAHUSA

dunsmka — Hayka o npupofe. HaydHble MeToAbl MO3HAHUA OKpPY>KaroLwero Mmmpa.
Ponb akcnepvMmeHTa M Teopuum B MNPOULECCE MO3HaHUA NPUPOAbl. DKCNEPUMEHT B
dusuke.

MopgenupoBaHne U3NYECKNX SBMIEHUA U MPOLEeCcCOoB. HayyHble runoTesbl.
dunanyeckne 3akOHbl M Teopun. [paHuubl NPUMEHUMOCTM (PU3NYECKUX 3aKOHOB.
MpuHUMN COOTBETCTBUS.

Ponb n mecTto pusnkn B hopMnpoBaHnNM COBPEMEHHOW HAYYHOW KapTUHbI MUPa,
B NMPaKTUYECKON OeATENbHOCTIN IIOAEN.

LemoHcTpavumn

AHanorosble 1 LNMPOBbIE N3MePUTENbHbIE MPUOOPbLI, KOMMNLIOTEPHbIE OATHUKN.

Pa3pen 2. MexaHuKa

Tema 1. KuHemaruka

MexaHndeckoe papmxeHne. OTHOCUTENBbHOCTb MEXaHMYECKOrO  ABMXXEHUS.
Cuctema oTcuéTta. TpaekTopusi.

lMepemelleHne, CKOPOCTb (CpenHsisi CKOPOCTb, MrHOBEHHasi CKOPOCTb) WU
YCKOPEHME MaTepuanbHOM TOYKW, WX MPOEKUUM Ha OCU CUCTEMbl KOOPpAMHAT.
Cno>xeHne nepemMeLLeHN N COXKEHNE CKOPOCTEN.

PaBHOMepHOE W pPaBHOYCKOPEHHOE MPAMONUHENHOE OBWKeHue. [paduku
3aBMCMMOCTN KOOPAMHAT, CKOPOCTU, YCKOPEHUS, NyTU N NepeMeELLEHNss MaTepuanibHOM
TOYKU OT BPEMEHM.

CBobopgHoe nageHune. YckopeHne cBo60aHOro nageHus.

KpuBonunHenHoe OBuxeHue. [OBuKeHne matepuanbHOM TOYKM NO OKPYXKHOCTU C
NOCTOSAHHON MO MOAYIO CKOPOCTLIO. YroBas CKOPOCTb, JIMHENHAsA CKOPOCTb. [lepuof
N YacTtoTa obpalleHns. LieHTpoCcTpeMnTeNbHOE YCKOPEHME.

TexHn4yeckne ycTpomncTea N nNpakTU4eckoe npuMeHeHue: CnMagoMeTp, OBUXKeEHNE
CHapsiAoB, UenHble N peMEHHbIE Nnepeaayun.

LemoHcTpaymm

Mopgenb cuctemMbl OTCYETA, WIIOCTPAUMS KUHEMaTUYECKUX XapaKTepucTUK
OBVKEHUS.

lMpeobpasoBaHne ABMXXEHUIN C NCNOSIb30BaHNEM NPOCTbIX MEXaHU3MOB.

lMageHne Ten B BO3QyXE M B PaA3PEXXEHHOM NPOCTPaHCTBE.

HabniogeHne pOBwxeHust Tena, OpOLEHHOr0 NoA YriioM K TFOPU3OHTY W
FOPU30HTaNbHO.

iamepeHne yckopeHnsi cBo60gHOro nageHus.

HanpasneHne CKOpPOCTU Npu OBUXKEHUN MO OKPY>XXHOCTN.

YdaeHn4eckmi aKCrepuMeHT, 1abopaTopHble paboTsi

VI3ydeHne HepaBHOMEPHOIro [AOBWXXEHUS C LENblo OonpeaeneHnsi MrHOBEHHOW
CKOPOCTW.

ViccnepoBaHne COOTHOLWWEHUS MexXay nyTaMu, MNPOMOEHHbIMM  TenoM  3a
nocnenoBaTefibHble PaBHble MPOMEXYTKN BPEMEHU NPU PABHOYCKOPEHHOM ABM>XEHUN
C HayasibHOM CKOPOCTbLIO, PaBHOW HYJHO.

N3yyeHre OBmKXeHns wapunka B BASKOW XXUAKOCTMU.



N3y4yeHune aBmxeHna Tena, 6poLeHHOro ropnu3oHTasbHO.

Tema 2. lnHamunka

MpuHumMn oTHocuTensHocTn [anunes. lMNMepsbi 3akoH HbloTOHA. VIHepumanbHble
CUCTEMbI OTCYETA.

Macca Tena. Cuna. MpuHumn cynepnosnuumn cun. BTopon 3akoH HbloToHa aons
MartepuanbHON TOYKN. TPETUn 3aKOH HbIOTOHA ANsA MaTepuasibHbIX TOYEK.

3akoH BCeMUpHOro TaroteHus. Cuna TsxkecTu. NepBas KOCMMYeCcKas CKOpPOCTb.

Cwuna ynpyrocTtu. 3akoH N'yka. Bec Tena.

TpeHne. Buabl TpeHus (MOKOSA, CKONbXeHusi, KadeHus). Cuna TpeHusa. Cyxoe
TpeHne. Cuna TPEHUS CKOMBXEHUS U cuna TPeHusa nokosi. KoadhduumeHT TpeHus.
Cwnna conpoTBAEHUs NpU OBVKEHUN TeNna B XXMAKOCTN NN rase.

MocTynaTensHOe 1 BpalwaTensHOe OBUKEHE abCONOTHO TBEPLOro Tena.

MOMEHT cunbl OTHOCUTESNIBHO OCU BpalleHus. [ne4vo cunbl. YCnoBnsa paBHoOBeCUS
TBEPQOro Tena.

TexHu4yeckne ycTponmcTBa W NpPakTUYeCKoe MPUMEHEHME:  MOALUNMHUKN,
OBVKEHNE NCKYCCTBEHHbIX CMYTHUKOB.

LemoHcTpavmm

SBneHne nHepuun.

CpaBHeHVe Macc B3aMMOLENCTBYOLWNX TES.

BTopoi 3akoH HbtoTOHa.

N3mepeHne cun.

CnoxxeHwne cun.

3aBUCUMOCTb CUJMbl YAPYroCcTu OT gedopmauun.

HeBecomocTb. Bec Tena npun yCKOpEHHOM NOAbLEME U NageHU.

CpaBHeHVe i TPEHNS MOKOS, KAYEHNS U CKOSTIbXXEHUS.

Ycnosus paBHOBecus TBEpPAOro Tena. Buabl paBHoBecus.

YyeHu4eckui aKCrepuMeHT, 1abopaTopHble paboTsi

N3yyeHmne aBmxeHnsa 6pycka no HaKMIOHHOW MIOCKOCTMW.

ViccnepgoBaHne 3aBMCUMOCTM CU YNPYrOCTW, BO3HMKAKOWNX B MPYXUHE U
pes3nHoBOM 0bpasLie, OT ux gecdopmauun.

ViccnepoBaHne ycnosum pasHOBeECUS TBEPAOro Tena, MMeKLLEero oCb BpaLleHus!.

Tema 3. 3aKOHbI cOXpaHeHUs1 B MEXaHUKe

VimnynbCc maTepuanbHOM TOYKM (Tena), CUCTEMbl MaTepuanbHbIX TOYeK. ViMnynbc
Cunbl U N3MEHEeHWe wumnyfibca Tena. 3aKOH COXpaHeHus wumnyfbca. PeakTuBHOe
OBVKEHME.

Pa6oTta cunbl. MOLWHOCTb CUSbI.

KuHeTuyeckas oaHeprus wmarepuanbHOn TO4YkKM. Teopema 06 U3MEHEHUN
KUHETUYECKOWN SHepruu.

MoTeHuwanbHasa aHeprus. NoTeHunanbHas aHeprus ynpyro gedopmMmnpoBaHHOMN
NPY>XUHbI. [NoTeHumanbHasa saHepruga Tena s6an3m NnOBEPXHOCTN 3eMIIN.

MoTeHuuwanbHble N HenoTeHunanbHble cubl. CBA3b PaboTbl HEMOTEHUMASBHbIX
CUN C WU3MEHEHMEM MEXaHMYECKON JHEPrun CUCTEeMbl Tesl. 3aKOH COXpPaHeHus
MeXaHN4eCKOoN IHEPrun.

Ynpyrune n Heynpyrne CTONKHOBEHUS.

TexHn4yeckne ycTpomcTBa W MNPaKTUYECKOe MPUMEHEHME: BOAOMET, KOMEp,
NPY>XWUHHbIN MUCTONET, ABVXKEHNE PaKeT.

LemoHcTpaymm

3aKOH COXpaHeHns nMmnynbca.



PeakTnBHOE ABMXEHME.

lMepexop NOTeHUMaNbHOM 3HEPIrN B KUHETUYECKYHO 1 06paTHO.

Yd4eHndeCckmi SKCrnepUMeHT, 1a60paTopHbIe paboTsi

3yyeHre abcontoTHO HEYNpYyroro yaapa ¢ NOMOLLBIO ABYX OANHAKOBbIX HUTAHbIX
MasiTHNKOB.

ViccnepoBaHne cBsdu paboTbl CUJbl C UIBMEHEHNEM MEXAHMYECKOWN 3HEeprumn Tena
Ha NpUMepe pacTs>KEeHNS PE3UHOBOIO XXryTa.

Pa3pgen 3. MonekynsipHasa cbnsmka n TepmoguHaMmmka

Tema 1. OcHOBbI MOJIEKYJISIPHO-KUHETUYECKOM Teopumn

OCHOBHbIE MOJSIOXKEHNS MONEKYNAPHO-KMHETUHECKON TEOpUM N UX OMbITHOE
obocHoBaHue. bBpoyHoBckoe pgpwxeHue. [Ouddysna. Xapaktep OBUXKEHUS U
B3aMMOLeNCTBUA YacTul BewecTsa. Mogenn CTpoeHUs rasos, XXUAKOCTEN U TBEPAbIX
Ten n o6bsACHEHME CBOWCTB BELLECTBA HA OCHOBE 3TUX Mopenein. Macca n pasmepsbl
mMonekys. Konndectso BellecTtsa. [ocTosiHHaa Asoragpo.

TennoBoe paBHOBecue. TemnepaTtypa N e€ usmepeHue. Lllkana Temnepartyp
Lenbcus.

Mopgenb vpgeanbHoro rasa. OCHOBHOE ypaBHEHME MOJSIEKYNAPHO-KMHETUHYECKOW
Teopun unpgeanbHOro rasa. AG6COMTHas TemnepaTtypa Kak Mepa CpeaHen
KVUHETUYECKON 3Heprun TensoBOro [ABWXeHus 4Yactuy, rasa. Llkana Temnepatyp
KenbBuHa. 'a3oBble 3akoHbl. YpaBHeHne Menpeneesa—Knanenpora. 3akoH [anbToHa.
M3onpoueccbl B ugeanbHOM ras3e C  MNOCTOSIHHbIM - KOIMYECTBOM  BELLECTBA.
"pacryeckoe npencrasneHne N30NpoLLECCOB: N30TepMa, U3oxopa, n3obapa.

TexHu4ecKne yCTponcTea n NPakTn4ecKoe NpMeHeHne: TepMOMETP, GapomeTp.

LemoHcTpavumn

OnbITbl, [goKasblBawoWWe [UCKPETHOe CTpOeHne BelwlecTBa, doTorpadum
MOJIEKYT OPraHNYeCKnX COEANHEHWIA.

OnbITbl N0 Anddy3un XXNgKoOCTeEN N ra3os.

Mopgenb 6pOyHOBCKOrO OBUXKEHMS.

Mogenb onbiTa LLTepHa.

OnbITbl, [OKa3biBaOLLME CYLLLECTBOBAHNE MEXMOJSIEKYISPHOIO B3aMOAENCTBUS.

Mogenb, nnalcTprpyoLwas Nnpupoay AaBfieHNs ra3a Ha CTEHKN cocyaa.

OnbiTbl, WANMKOCTPUPYIOLLME  YPaBHEHWE  COCTOSIHMS — MAaeanbHOro  rasa,
N30MpPOoLIECChI.

YyeHu4eckui aKCrepuMeHT, 1abopaTopHble paboTs!

OnpepgeneHne maccbl BO3gyxa B K/IACCHOM KOMHATE Ha OCHOBE W3MEPEHUN
06béma KOMHaTbI, faBfieHMs U TemnepaTypbl BO34yXa B HEW.

ViccnepoBaHne 3aBNCMMOCTU MeXAy MnapamMeTpamu COCTOSHUS pPaspeXeHHOro
rasa.

Tema 2. OcHOBbI TEPMOANHAMUKU

TepmoguHamnyeckas cuctemMa. BHyTpeHHss SHeprns TepMOANHaAMUYECKOW
cucTteMbl U cnocobbl €€ mameHeHusa. Konnvectso TennoTbl 1 paboTta. BHyTpeHHss
3Heprus ogHOaTOMHOro ngeansHOro rasa. Buabel Tennonepenaymn: TennonpoBoaHOCTb,
KOHBEKLUMS, U3nydeHne. YaenoHas TENNOEMKOCTb BeulecTBa. Koam4ectBo TennoThl
npwu Tennonepegadye.

MoHaTne o6 apgunabatHOM npouecce. [lepBbli 3aKOH TEPMOLMHAMUKN.
lMpumeHeHne nepBOro 3akoHa TepMoauMHaMnkKM K usonpoueccam. [paduyeckas
NHTepnpeTaunsa paboTbl rasa.



BTopol1 3akoH TepMmoguHamMnk. HeobpaTuMoCTb NPOLLECCOB B NPUPOAE.

Tennosble MawwuHbl. MNMpuHUMNBI SENCTBNA TennoBbiX MawmnH. [NpeobpasoBaHns
SHeprun B TennaosBbIX MawwuHax. KoadpduumeHT nonesHoro AencTBUS TennaoBou
MawwuHbl. Lnkn KapHo n ero KoauUMEHT MONE3HOr0 AENCTBUSA. OKOOrMyeckue
npo6aemMbl TENNO3HEPreTUKN.

TexHn4yeckne ycTpomncTea N NpakTUYeCcKoe NpuUMeHeHne: ABnraTenb BHYTPEHHENO
cropaHusi, 6bITOBOIN XON0AUBHUK, KOHANLIMOHEP.

LemoHcTpaymm

VI3mMeHeHre BHYTPEHHEN SHeprum Tena npu coBepLueHnn paboTbl: BbieT NpobKu
13 BYTbINKN NOA OENCTBUEM CXATOro BO3ayxa, HarpesaHue admpa B faTyHHON Tpybke
NyTEM TPEHUS (BUOEOAEMOHCTPALNS).

VI3meHeHne BHYTPEHHEN SHeprum (TemnepaTypbl) Tena npu Tennonepepade.

OnbIT No agnabaTtHOMy paclumMpeHnto Bo3ayxa (oOnbIT C BO3AYLLHbIM OFHUBOM).

Mopenn napoBon TypOWHbI, OBUraTeNs BHYTPEHHErO CropaHvs, PeakTUBHOro
apuraTens.

YyeHn4eckmi aKCrepuMeHT, 1abopaTopHble paboTsi

N3mepeHne yaoenbHOW TenI0EMKOCTH.

Tema 3. ArperartHbie cocTosiHus1 BewjectBa. @a3oBble nepexonbl

MapoobpasoBaHne u KoHAaeHcauus. VicnapeHune un kuneHne. ABCONOTHas W
OTHOCUTESIbHAsA BNaXHOCTb BO3dyxa. HacblweHHbI nap. YpenbHas TennoTa
napoobpasoBaHns. 3aBMCUMOCTb TEMMNEPATYPbI KUMEHUSA OT OABNEHUS.

TBéppoe Teno. Kpuctannuyeckne n amopdHble Tena. AHM3OTPOMNUS CBOWCTB
kKpuctannos. >Xugkue kpuctamnbl. CoBpeMeHHble MaTepuanbl. [lnasneHne wn
Kpuctannudaums. YaenbHasa tennota nnasneHunsa. Cyénumauus.

YpaBHeHue TennoBoro 6anaHca.

TexHnyeckne yCTpoOMCTBA W NPaKTUYECKOe MPUMEHEHNE: TUrPOMETP U
NCUXPOMETP, KaSIOPUMETP, TEXHONOMMN NOAYHEHNS COBPEMEHHbIX MaTepuanos, B TOM
4yuncne HaHoMaTepnanoB, N HAHOTEXHONOMN.

LemoHcTpayumn

CBoWiCcTBa HACbILLEHHbIX NapoB.

KuneHve npy NOHMXXEHHOM AaBfIEHUMN.

Cnocobbl U3MEPEHNS BNIAXKHOCTH.

HabntogeHne HarpeBaHusa 1 NnaBleHNa KPUCTaIMYECKOro BeLecTBa.

LemMoHCcTpaunsa KpucTannos.

Y4eHndeckui SKCrnepuMeHT, 1a60paTtopHbIe paboTsi

Mi3amepeHne 0THOCUTENbHOW BAAXKHOCTU BO3ayXa.

Paspen 4. dnekTtpoguHamumnka

Tema 1. dnekTpocraruka

dnekTpn3aunsa Ten. dNeKTpudecknin 3apsa. [ea Buaa aneKTpuYecKnx 3apsnos.
MpOBOAHUKN, ONINEKTPUKMA U NOMYNPOBOOHUKN. 3aKOH COXPaHEHUS ANEKTPUHECKOro
3apspga.

B3aumopenctene 3apspoB. 3akOH KynoHa. TOYEYHbIN 31EKTPUYECKUA 3apsg.
InekTpudeckoe  none.  Hanps>KEHHOCTb  anekTpuyeckoro  nons.  [MpuHumn
cynepnosnuumn anekTpuyecknx nonen. JINHNM Hanps>KEHHOCTN SNEKTPUYECKOrO NOJIS.

PaboTta cun anektpocTtatuyeckoro nons. NoteHuynan. PasHOCTb NMOTEHUMAnos.
MpoBOOHMKN 1 ONBNEKTPUKM B 3fIEKTPOCTaTUHECKOM nofie. [uanektpuyeckas
NPOHNLIAEMOCTb.



ONEKTPOEMKOCTb. KoHOeHcaTop. DNEKTPOEMKOCTb MIOCKOro KoHAeHcaTopa.
DHeprnsa 3apsi>KeHHOro KoHgeHcaTopa.

TexHnyeckne yCTponcTBa W NPaAKTUYECKOE MPUMEHEHME:  3IEKTPOCKOM,
9NEKTPOMETP, 9INEKTpOoCTaTuyecKas 3awimTta, 3a3emiieHne  3neKTponpubopos,
KOHOEeHcaTop, KONMpoBasbHbIA annapar, CTPYMHbIA NPUHTEP.

LemoHcTpayun

YCTPONCTBO U NPUHLNN AENCTBUA SNIEKTPOMETPA.

B3anmopenctene HasNneKTPN30BaHHbIX TeN.

ONEeKTPUYECKOE Nnose 3apsi>KEHHbIX TEN.

MpoBOAHNKIN B 9NEKTPOCTAaTUYECKOM MNOJSIE.

DnekTpocTaTuyeckas sawmra.

[N3aNeKTprKn B 9NEKTPOCTATUHECKOM MOJSIE.

3aBUCUMOCTb 3NEKTPOEMKOCTM MSIOCKOro KOHAEHcaTtopa OT niowann niaacTuH,
PaCCTOAHUSA MeXAy HAMU N OUIIEKTPUYECKON NPOHNLAEMOCTN.

DHeprnsa 3apsi>KeHHOro KoHgeHcaTopa.

YyeHn4eckmi aKCrepuMeHT, 1abopaTopHble paboTsi

N3amepeHune anekKTpoeéMKOCTM KoHAeHcaTopa.

Tema 2. [ToCcTOSIHHbIN d/IEKTPUYECKUNI TOK. TOKN B pa3/IndHbIX cpegax

ONEKTPUYECKMI  TOK. YCnoBUS  CYLECTBOBAHUSA  QJIEKTPUHECKOro  TOKa.
VcTouHnkm Toka. Cuna Toka. NoCTOsHHbIN TOK.

HanpsixkeHune. 3akoH Oma gnst yq4acTka uenu.

DNEeKTPUYeCcKoe COMpoTMBIEHME. YOenbHOe COMpoTUB/IEHNE  BeLLeCTBa.
lMocnepoBaTenbHoOe, NapannenbHoe, CMeELaHHOe COeANHEHNE NPOBOAHNKOB.

Pabota  anektpuyeckoro Toka. 3akoH  [koyns-JleHua.  MOLWHOCTb
9NEKTPUYECKOrO TOKA.

ONEKTPOABMXKYLLAA Cuna U BHYTPEHHEE COMPOTUBIIEHNE UCTOYHMKA TOKA. 3aKOH
Owma gnsa nosiHom (3aMKHYTOWN) aneKTpruyeckon uenu. KopoTkoe 3aMblKaHune.

DNEKTPOHHAs NPOBOANMOCTbL TBEPAbIX METANOB. 3aBMCMMOCTb CONPOTUBNEHWS
METannoB OT TemnepaTtypbl. CBEPXNPOBOAMMOCTb.

ONEeKTPUYECKUIN TOK B BaKyyme. CBONCTBA 3IEKTPOHHbIX My4KOB.

MonynpoBogHUKMN. CobcTtBeHHas n npumMmecHas NnPOBOANMOCTb
nonynposogHukoB. CBoncTea p—n-nepexoga. NonynpoBogHNKoOBbIE NPUOOPSI.

ONEeKTpU4YeckMn TOK B pacTBopax W  pacnnaBax  3NeKTPONUTOB.
DNeKTponuTnyecKas gnccounaumns. SNeKTponmns.

DNEKTPMYECKNA TOK B rasdax. CamMoCTOATENbHbI U HECAMOCTOATESNbHbIN paspsas,.
Monnwus. lNnasma.

TexHnyeckne ycTpomcTBa U  MNPaKTUYECKOEe MPUMEHEHME:  aMnepMeTp,
BONbTMETP, peocTaT, WCTOYHUKN TOKa, 3JIeKTpoHarpesaTefbHble Npubopsl,
9NEKTPOOCBETUTENbHbIE MPUOOPbLI, TEPMOMETP COMNPOTUBNEHNSA, BaKyyMHbIA ONOA,
TEPMUCTOPbI N HOTOPE3UCTOPbI, MONYNPOBOAHNKOBbIN OO, rafibBaHMKa.

LemoHctpavum

MI3amepeHne cunbl TOKa N Hanps>XeHns.

3aBUCUMOCTb  COMPOTMBIEHNS UWINHOPUYECKNX MPOBOAHWKOB OT  [OJIMHbI,
nnowanm NonepeyHoro Ce4eHns u matepuana.

CmelaHHoe coegmHeHne NpPoOBOAHNKOB.

Mpsmoe un3mMepeHne anekTpogsuXywen cunbl. KopoTkoe  3amMblKaHue
ranbBaHN4YECKOro 3N1eMEHTa U OLLEHKa BHYTPEHHErO CONPOTUBEHNS.

3aBUCUMOCTb CONPOTMBIIEHNS METANSIOB OT TEMNepaTypbl.



[MpoBOANMOCTbL 3NEKTPONUTOB.

VickpoBoi paspsg 1 NpoBOAMMOCTb BO3ayXa.

OAHOCTOPOHHAS NPOBOANUMOCTb Anoga.

Y4eHndeckmi SKCrnepuMeHT, 1a60paTopHbIe paboTsi

N3yyeHre cmelaHHOro coenHeHNst Pe3nNCTOPOB.

ViamepeHne aneKTpoaBMKYLLEA CUilbl UCTOYHMKA TOKa U ero BHYTPEHHero
CONPOTUBIEHUS.

HabniogeHne anekTponmsa.

MeXxnpegmeTHble CBSI3N

N3yyeHne kypca uamkum 6azosoro ypoBHs B 10 Knacce OCYLLECTBASIETCA C
Y4ETOM CcofepKaTesibHbIX MEXMNPEeOMETHbIX CBA3EN C  Kypcamu MaTemaTtuiku,
6uonorumn, XMmMmn, reorpaumn n TEXHONOMN.

MexnpegmeTHble MoHATUS, CBA3aHHble C  U3YYEeHWEeM METOAOB Hay4HOro
NO3HaHWSA: ABMIEHNE, HAy4HbIN (haKT, rmnoTesa, puamnyeckas BenmymHa, 3aKoH, Teopus,
HabnogeHne, aKCNepUMeHT, MogennpoBaHne, Mogesb, U3MepeHNe.

Martematvka: peleHne CUCTEMbl ypPaBHEHU, NUHenHas yHKumMs, napabona,
runepbona, nx rpadukn n CBONCTBA, TPUrOHOMETPUYECKUE PYHKLNN: CUHYC, KOCKHYC,
TaHreHC, KOTaHreHC, OCHOBHOE TPUNOHOMETPUYECKOE TOXAECTBO, BEKTOPbl U UX
NPOEKLMM Ha OCU KOOPANHAT, CNIOXKEHNE BEKTOPOB.

buonorus: mexaHn4eckoe [OBUXKEHME B >XXMBOW npupope, ouddysus, OCMOC,
TENNOOOMEH >XMBbIX OPraHU3MoOB (BUOpl Tennonepena4yv, TEnjoBOE pPaBHOBECKE),
ANEKTPUYECKME SBNEHUS B XKMBOW Npupoae.

Xumus: DUCKPETHOE CTPOEHME BewlecTBa, CTPOEHME aTOMOB U MOJIEKYS, MOJb
BELLECTBa, MONIipPHast Macca, TensoBble CBONCTBA TBEPAbIX TEN, XXUOKOCTEN N ra3os,
3NEKTPUYECKIME CBONCTBA METANIOB, NEKTPONNTNYECKAA guccoumnauns, ranbBaHmka.

leorpagus: Bna>xHOCTb BO3ayXxa, BETPbl, 6apoOMeTP, TEPMOMETP.

TexHosorns: npeobpasoBaHne OBUXKEHUIA C UCMNOMb30BaHNEM MEXaHU3MOB, YYET
TPEHUA B TEXHUKE, MOALUUMHMKK, UCMOSb30BaHME 3akOHA COXPaHEHUA MMMyJSibca B
TeXHVKe (pakeTa, BOOAOMET W Apyrue), OBuratenb BHYTPEHHEro CropaHusi, naposas
TypbuHa, ObITOBOM  XONOAWSBbHUK,  KOHAWUMOHEP,  TEXHOMOMMW  MOJyYEeHUSs
COBPEMEHHbIX MaTepuanoB, B TOM 4uUCNe HaHoOMaTepuasnoB, W HaAHOTEXHOJOMuW,
aneKTpocTaTMyeckas 3awmra, 3as3emsieHne 31EKTPOoNpubopoB, KCEPOKC, CTPYMHbIN
NPUHTEP, 3NeKTpoHarpesaTefibHble MNPUOOPbI, 3NEKTPOOCBETUTENbHbIE NPUOOPHI,
ranbBaHUKa.

11 KJ1IACC

Pazpen 4. dnekTtpoguHamumka

Tema 3. MarHutHoe none. ANeKTpomMarHUTHasi UHAYKYNS

lNocTosiHHBbIE MarHuTbl. B3anmopencTtBme nOCTOSIHHbIX MarHUToB. MarHuTtHoe
none. BekTop MarHUTHOM WHOYKUMW. [puvHUMN Cynepno3nuuumM MarHUTHbIX MOMen.
JIMHUM MarHuTHOM MHAYKUUK. KapTnHa AMHUA MarHUTHOW MHOYKLUMW MOASE NOCTOSAHHBbIX
MarHuTOB.

MarHuTHoe none NpPoBOAHMKA C TOKOM. KapTuHa AMHUIA UHOYKUAN MarHUTHOrO
nonss [OJVHHOrO MpPsIMOro MPOBOOHMKA WM 3aMKHYTOrO KOJSbLEBOrO MNPOBOAHMKA,
KaTyLKun ¢ TokoM. OnbIT OpcTepa. Baammopenctame NpoBOOHMKOB C TOKOM.

Cuna Amnepa, eé Mmoaynb N HanpasneHne.



Cuna JlopeHua, eé moaynb 1 HanpasneHue. [BMKeHNe 3apsi>KeHHON YacTulbl B
OQHOPOAHOM MarHUTHoM none. PaboTa cunbl JlopeHua.

SBneHne aNeKTPoOMarHUTHOM MHAYKuMKU. MOTOK BeKTopa MarHUTHOW WUHOYKLUMW.
DNEeKTPOABMXKYLLAA cuna NHAYKUMn. 3aKoH SNEKTPOMarHUTHON nHaoykuun dapapes.

BuxpeBoe anekTpuyeckoe rosie. INeKTpoaBwXyllaa cuna WHOYKUUn B
NPOBOAHUKE, OBVKYLLEMCSA NOCTYNaTebHO B OAHOPOAHOM MarHUTHOM Mose.

Mpaswnno JleHua.

NHOYyKTMBHOCTL.  SlBRieHMEe  CaMOMHAYKLUMWW. ONeKTpoaBMXyLwasa  cuna
CaMOVHOYKLMW.

DHeprna MarHUTHOro NMOAS KaTyLUKN C TOKOM.

DneKTpoMarH1THoe none.

TexHn4ecKne ycTpomncTBa U NPakTU4eckoe NpUMeEHEHNe: NOCTOAHHbIE MarHUTbI,
9NEeKTPOMarHuTbl,  3NEeKTpoABUraTeNnb, YCKOPUTENN  3fIEMEHTAPHbIX  YacTuu,
NHOYKUNOHHAs NneYb.

LemoHcTpaymm

OnbIT OpcTena.

OTKNOHEHNE 3NEKTPOHHOIO Ny4Ka MarHUTHbLIM MOJIEM.

JINHUN NHaYKUMM MarHUTHOro NONA.

B3anmopencteme AByX NPOBOAHNKOB C TOKOM.

Cuna Amnepa.

Henctene cunbl JlIopeHua Ha NOHbI 3NEKTPONUTA.

SBneHne aneKTpoMarHUTHON UHAYKLUN.

Mpaswnno JleHua.

3aBUCUMOCTb 3NEKTPOOBMXKYLLEN CUMbl UHOYKUUN OT CKOPOCTU W3MEHEHMS
MarHMTHOro NOTOKa.

SIBneHne camonHayKumun.

Y4eHndeckmi SKCrnepuMeHT, 1a60paTopHbIe paboTsi

M3yyeHne MarHMTHOro Nons KaTyLwKy C TOKOM.

ViccnepoBaHne gencTBms MOCTOAHHOIO MarHMUTa Ha PamMKy C TOKOM.

ViccnepoBaHve siBNEHUS 9NEKTPOMarHUTHON UHOYKLNN.

Pa3pen 5. Kone6aHus u BOJHbI

Tema 1. MexaHn4yeckune v 3/1eKTPOMarHUTHbIE KoJlebaHus

KonebatenbHas cucrtema. CBobopHble MexaHn4yeckmne KonebaHus.
MapmoHudeckue konebanua. [lepmop, 4actoTa, amnauTyga v @asa kKonebaHui.
Mpy>XnHHBbIN  MaATHUK. MartemaTtn4yeckuin MasATHUK. YpaBHEeHuEe rapMOHUYECKNX
konebaHwuin. MNpeBpalleHne aHepruv NP rapMOHNYECKNX KonebaHnsX.

KonebatenbHblli  KOHTYp. CBO6OAHbIE SNIEKTPOMAarHUTHble KonebaHus B
noeanbHoOM kKonebarteflbHOM KOHType. AHanorms Mexgy MeXaHU4ecKumm wn
aNeKTpoMarHUTHeIMN KonebaHuamn. dopmyna ToMcoHa. 3akKOH COXPaHeHUst aHepPrun
B ngeanbHOM KonebaTenbHOM KOHTYpeE.

MpencrtaBneHne o 3artyxawwmx KonebaHusx. BbIHY>XXOEHHbIE MexaHn4ecKune
konebaHuns. Pe3oHaHc. BbIHY>XOEHHbIE 3NEKTPOMArHUTHbIE KONebaHus.

MepemeHHbIn Tok. CuHyconganbHbli NepemMeHHbI TOK. MOLWHOCTb NepeMEHHOro
Toka. AMNANTYOHOE 1 OENCTBYIOLWEE 3HAYEHNE CUSIbl TOKA U HaNpPsXKeHs!.

TpaHchopmaTop. [Mpon3BoacTBo, nepegadya u noTpebneHne 3NeKTPUYECKON
SHEprun. SDKOJSIOTMYECKME PUCKU MNpu MNPOU3BOACTBE 3NEKTPO3Heprun. KynbTypa
NCNOJIb30BaHNA NIEKTPOIHEPINM B MOBCELHEBHON XKNSHW.



TexHn4yeckne yCcTpomncTea 1 NpakTUyecKoe NpUMEHEHNE: IIEKTPUYECKNA 3BOHOK,
reHepaTop NEPEMEHHOIO TOKa, NIMHUK 3NeKTponepenady.

LemoHcTpaymm

ViccnepoBaHne napameTpoB kofnebatenbHOW CUCTEMbl  (MPY>XUHHBIA - 1A
MaTeMaTN4eCKNn MasiTHUK).

HabntogeHne 3atyxatowmx konebaHuii.

ViccnepoBaHme CBOWCTB BbIHY)XOEHHbIX KOebaHuin.

HabniopeHne pesoHaHca.

CB06OAHbIE 3N1IEKTPOMArHNTHbIE KONebaHus.

OcumnnorpamMmmbl (3aBUCUMOCTWN CUJbl TOKa W HaNpPs>XeHUs OT BPEMEHW) OIS
3NEKTPOMarHUTHbIX KonebaHuia.

Pe3oHaHC npu nocnepoBaTeNbHOM — COEAVHEHUN  Pe3nucTopa,  KaTyLlKu
NHOYKTMBHOCTU N KOHOEHcaTopa.

Mogenb nuHUM anekTponepenayun.

YdyeHu4eckumi aKCriepuMeHT, 1abopaTopHble paboTsi

ViccnepoBaHne 3aBMCMMOCTM nepuoga ManbiX KonebaHui rpysa Ha HUTU OT
ASIHBI HUTU 1 MacChbl rpy3a.

ViccnepoBaHne nepemMeHHOro Toka B uUenn u3 nocnefoBaTeflbHO COeOMHEHHBIX
KOHOeHcaTopa, KaTyLLKn 1 pe3nctopa.

Tema 2. MexaHun4eckune u 31€eKTpoMarHUTHbIE BOJIHbI

MexaHuyeckne BONHbI, ycnosus pacnpocTpaHeHunsa. [epuopn. CKopoCTb
pacnpocTpaHeHnss WM gavMHa BOJSHbL.  [lonepevyHble M NPOAOSIbHbIE  BOJIHbI.
VHTepepeHUnsa n ougpakums MexaHn4eCKnx BOJH.

3ByK. CKoOpoCTb 3ByKa. [POMKOCTb 3ByKa. BbicoTa ToHa. Tembp 3ByKa.

ONIEKTPOMArHUTHbIE BOJIHbI. YCNOBUSA WU3NYYEHUA SNEKTPOMArHUTHbIX BOJIH.
BsanmHaa opwueHTaums BektopoB E, B, V B anekTtpomarHuTHOM BosiHe. CBolcTBa
9NEKTPOMarHUTHbIX BOJIH: OTpadkeHue, NpesioMieHne, nondpusauns, andpaxkums,
NHTepdepeHuns. CKOPOCTb 31IEKTPOMarHUTHbIX BOJIH.

LLlkana anekTpoMarHUTHbIX BOJSIH. [MpUMeHeHne 3NeKTPOMarHUTHbIX BOJIH B
TEXHUKE U BbITY.

MpuHUMNbI pagnoceasun 1 TenesnageHns. Pagnonokauyums.

DNEKTPOMArHUTHOE 3arpA3HEHnEe OKpY>KatoLLen cpeapl.

TexHnyeckne ycTponcTBa W MPaKTUY4ECKOE MNPUMEHEHNE:  MY3blKallbHble
MHCTPYMEHTbI, YNbTpasByKOBasi OMarHOCTMKA B TEXHWKE W MeguuuHe, pagap,
paguonpuéMHIUK, TENEBU3OP, aHTEHHA, TenedoH, CBY-neyb.

LemoHcTpavum

O6pasoBaHne 1 pacnpoCcTpaHeHne NonepeyHbIX N NPOAO0SbHBIX BOJSH.

Konebntoweecs Teno Kak NCTOYHUK 3BYKa.

HabniogeHne oTpa)keHns 1 NPenoMAEHNS MEXaHNYECKNX BOJTH.

HabniogeHne nHtepdepeHumnn n andpakumm MexaHN4eCKnx BosH.

3BYKOBOW pe30HaHC.

HabntogeHne cBsA3U MrPOMKOCTM 3BYKa W BbICOTbl TOHA C aMnMTygon U 4aCcToTOw
KonebaHwui.

ViccnepoBaHne CBOWCTB 3/IEKTPOMArHUTHLIX BOJIH: OTPakeHue, npenomieHune,
nonapusauus, ouppakums, nHTepgepeHuus.

Tema 3. OnTuka

eomeTpunyeckas ontuka. [lpsAMonuvHenHoe pacnpocTpaHeHne CcBeTa B
ofHopoaHon cpege. Jlyd ceeTa. ToYeYHbI NCTOYHMK CBETA.



OTpaxeHne cBeTa. 3akOHbl OTpaxeHusi ceeTa. [MocTpoeHne n3obpakeHuin B
NJOCKOM 3epKarne.

lMpenomnerHne ceeta. 3akOHbl NpenomMneHus ceseta. AGCOMOTHBIN NoKasaTtesb
npenomneHus. [lonHoe BHyTpeHHee oOTpaxeHue. [lpegenbHblil yron  MNOJSIHOro
BHYTPEHHErO OTPa>kKeHns.

HOucnepcus ceeta. CnoxHbelh coctas 6enoro ceeta. LipeT.

Cobupatowme n paccemsarowme NMH3bl. TOHKaa nuH3a. PoKyCHOE pacCTOsHME U
OonTMYecKas cuna TOHKOW JSMH3bl. [lOCTpoOeHne wun3obpaxxeHuin B cCoOMparLwmx wu
paccenBarowmx nmH3ax. Popmyna TOHKOWN NMH3bI. YBeNn4YeHne, nasaeMoe SIMH30M.

Mpenens NPUMEHNMOCTN FEOMETPUHECKON ONTUKN.

BonHoBas ontuka. NIHTepdepeHuna ceeta. KorepeHTHble UCTOYHUKW. YCnoBus
HaGNIOAEHNSA MAKCMMYMOB U MUHUMYMOB B WHTEPMEPEHLMOHHOW KapTUHE OT OBYX
CUH(a3HbIX KOrE€PEHTHbIX MCTOYHNKOB.

Ondpakums ceeta. OudpakuynoHHas peléTtka. Ycnosne HabnogeHnst rnaBHbIX
MakKCUMyMOB MpU NageHnm MOHOXPOMATUYECKOro CBeTa Ha AUMPaAKLUMOHHYIO PELLETKY.

MNonapunsauyus ceeTa.

TexHunyeckne yCTPoOMUCTBA U NPAKTUYECKOE MPUMEHEHME: O4Ku, Jyna,
doToannapar, NPOEeKUVOHHbIA annapaTt, MUKPOCKOMN, TefleCKor, BOSIOKOHHAA OMNTuKa,
AnpakunoHHas pewéTka, nonsapona.

LemoHcTpayun

MpsAMONMHENHOE pPacnpoCTpaHeHne, OTPaXKEHWE W NPENOMEHME CBeTa.
OnTunyeckne npnbopsbl.

lMonHoe BHYTpeHHee oTpaxeHne. Mogenb ceBeToBOAA.

ViccnegoBaHne cBOMCTB N3006paXKeHNIN B IMH3aAX.

Mogenn Mmkpockona, Teneckona.

HabntogeHne nHtepgepeHuun ceeta.

HabniogeHve gudpakumm ceeTa.

HabntogeHne gucnepcun ceeTa.

[MonyyeHue cnekTpa ¢ NOMOLLBIO NPU3MbI.

lMony4eHne cnekTpa ¢ NOMOLLbLIO AMPPaKLNOHHOW PELLETKN.

HabniogeHne nonapusaunn ceeTa.

YaeHn4eckmi aKCrepumeHT, 1abopaTtopHbie paboTsi

M3amepeHune nokasaTtensa npenoMieHns cTekna.

ViccnegosaHmne CBOMCTB N306paXkeHNin B IMH3aAX.

HabntogeHne gncnepcun ceeTa.

Paspgen 6. OcHoBbI cneynanbHON TEOPUUN OTHOCUTENBHOCTU

[paHnubl NPUMEHUMOCTU KriaCCUYeCcKon MexaHuku. [locTynatbl cneumasnbHON
TEOPUN OTHOCUTENBHOCTU: WHBAPWAHTHOCTb MOLYNS CKOPOCTU CBETA B BaKyyMme,
ANPUHLMN OTHOCUTESIBHOCTU DVHLUTENHA.

OTHOCUTENBHOCTE OAHOBPEMEHHOCTU. 3aMedsieHne BPEMEHU U COKpalleHue
OJINHbI.

DHeprnsa n UMNynNbC PENATUBNUCTCKON YacTuULbl.

CBsA3b MaccCbl C 3HEPrven N UMMYNbCOM PENATUBUCTCKOM YacTuubl. DHeprus
NOKOS.

Paspen 7. KeaHTtoBas ¢huauka
Tema 1. Sn1emMeHTbI KBAHTOBOM ONTUKU



doToHbl. Dopmyna lNnaHka cBA3W aHepPrum oToHa C ero YacToTON. DHeprusa u
NMMynbC POTOHA.

OTkpbiTe n nccnegosaHne dotoaddekra. Onbitel A. . CTonetoBa. 3aKOHbI
doToapdhekTa. YpaBHeHMe ODnHWTENHaA [ns gotoaddekTa. «KpacHas rpaHuua»
dhoToadhdekTa.

HNasneHne ceeta. OnbiTol 1. H. Jlebepesa.

Xnmmnyeckoe gencTene ceeta.

TexHn4yeckne yCTpoOMCTBA W MNPaKTUYeCKoe MNpUMEHeHne: (OTO3NIEMEHT,
doTopaTymK, conHevHasa 6arapes, CBETOANOA,

LemoHctpavumn

DoTO3(P(PEKT Ha yCTaHOBKE C LMHKOBOW MAAaCcTUHOMN.

ViccnepnoBsaHne 3akKOHOB BHeLLHero potoaddekTa.

Ceetoguog,.

ConHevHasa 6atapes.

Tema 2. CtpoeHune aroma

Mopenb atoma TomcoHa. OnbiTbl Pe3epdoppoa no paccesHuio a -4actud,
MnaneTapHaa mogenb atoma. lNoctynatel bopa. MIsnyyeHne n nornowieHne ¢oToOHOB
nNpu nepexoge atoMa C OOHOro YPOBHS aHeprun Ha gpyron. Bugel cnektpos. CnekTp
YPOBHEN 3HEPrun atoma Bogopoaa.

BonHoBble cBoicTBa 4acTtuy. BonHbl ge Bponns. KopnyCkKynspHO-BOMHOBOW
ayannam.

CnoHTaHHOE 1 BbIHY>XOEHHOE U3My4YeHMe.

TexHn4yeckne yCTponcTea 1 npakTu4eckoe NpUMEHEHUE: CMNeKTPasbHbIA aHanns
(cnekTpockon), nasep, KBAHTOBbLIN KOMMbIOTEP.

LemoHcTpaymm

Mogenb onbiTa Pesepdopaa.

OnpepgeneHve OnvHbl BOMHbI lasepa.

HabntogeHrne nuHenyaTbIX CNEKTPOB N3JYyYEHNS.

Jlasep.

Yd4eHn4eCckmi SKCrnepUMeHT, 1a60paTopHbIe paboTsi

HabntogeHne nuHenyaToro cnekrpa.

Tema 3. ATomHoe sigpo

OKCMNEPUMEHTbI, [A0Ka3blBAKOLLME CJIOXKHOCTb CTpoeHus sgpa. OTKpbiTue
pagnoakTmsHocTu. OnbITbl Pe3epdopna no onpeneneHnio coctaBa pPagnoakTUBHOMO
nanyveHns. Ceoncrea anba-, 6eta-, ramMma-usnydeHns. BanaHne pagnoakTmBHOCTA
Ha >XMBblE€ OPraHnN3MbI.

OTkpbITHE npoToHa n HEeNTpoHa. HyknoHHas Mopenb anpa
"enseHbepra-VBaHeHKo. 3apsag sapa. Maccosoe uncno sapa. Nsotonbl.

Anba-pacnag. DNeKTPOHHbIN 1 NO3UTPOHHbIN BeTa-pacnag. Mamma-nanyyeHue.
3aKOoH pagnoakTMBHOIO pacnaga.

DHeprnsa CBs3n HYKIOHOB B sape. AaepHble cusbl. JedekT macchl sagpa.

AnepHble peakumn. [leneHne n cuHTes agep.

ApepHbin peakTop. TepMosiaepHbin CMHTES. [Mpobnembl 1 NepPCneKTBbl A0EPHON
SHEepreTUKnN. IKOOrNYECKNE acneKTbl A0ePHON SHEPTETUKM.

dnemMeHTapHble YacTuupbl. OTKpbITUE NO3UTPOHA.

MeTopabl HabngeHNs U PerncTpaunmn dNeMeHTapHbIX YacTuL,.

dyHOamMeHTasnbHble B3auMoaencTesus. EQUHCTBO hunanyeckomn KapTuUHbI Mypa.



TexHn4yeckne yCTponcTBa M MNPaKTUYECKOe MNPUMEHEHME: OO3UMETP, Kamepa
BunbcoHa, sgepHbI peakTop, aTomHasi bomba.

LemoHcTpaymm

CYETYMK MOHM3NPYHIOLLMX HYacTul,

YyeHu4eckui aKCriepuMeHT, 1abopaTopHble paboTsi

ViccnepoBaHme TpekoB 4acTuL (Mo roToBbIM hoTorpadusm).

Pa3agen 8. 3nemMeHTbl aCTPOHOMUU N aCTPOPUIUKN

DTanbl pa3BuUTUS acTpoHomMun. [puknagHoe U MMPOBO33PEHYECKOE 3HAYeHnEe
aCTPOHOMUN.

Bug 3Bé3gHoro Heba. Co3ee3gus, ApKue 3BE3Obl, MNMaHeTbl, WX BUOUMOE
OBV>KEHNE.

ConHeyvHasa cuctema.

ConHue. ConHe4vHas akTUBHOCTb. VICToYHUK aHeprm ConHua 1 3B€34. 3BE3MbI,
NX OCHOBHblE XapaKTepUCTUKW. [uarpamma «CrnekTpasibHbll KfacC — CBETUMOCTb».
3BE3abl rnaBHOWM nocnegoBaTenbHOCTU. 3aBUCUMOCTb «MacCa — CBETMMOCTb» ANS
3BE3L, rnaBHOM nocnepoBaTenbHOCTU. BHyTpeHHee cTpoeHne 3BE3n. COBpPEMEHHbIE
NpeacTaBfeHns 0 NPoucxoxXxaeHnn n aponounn ConHua n 3s€3a. dTanbl XXU3HN 3BE3A.

MneyHbin TyTb - Hawa [anaktuka. [lonoxeHne u pAsBumxeHne ConHua B
ManakTnke. Tunbl ranaktuk. PagmnoranakTmkym n Kea3apbl. YEpHble AObipbl B agpax
ranakTuK.

BceneHHasa. PacwwupeHne BceneHHol. 3akoH Xabbna. PasberaHune ranakTuk.
Teopusa Bonbworo B3pbiBa. PennKTOBOE N3nyyeHue.

MacwTtabHasa cTpykTypa BceneHHon. MeTaranakTtuka.

HepelwéHHble npobnemMbl aCTPOHOMUMN.

Yyennveckmne HabrogeHus

HabnogeHns HEBOOPYXXEHHbIM Na3oM C  MCMNOJSIb30BAHMEM KOMIMbIOTEPHbIX
NPUAOXKEHUN ANA OonpeaeneHns MNoNoXKEHNA HeBEeCHbIX OOBEKTOB Ha KOHKPETHYO
AaTy: OCHOBHble co3Be3aus CeBepHOro noaywapus u Spkmue 3s€sapl.

HabniopeHusa B Teneckon JlyHbl, nnaHet, MneyHoro MNyTw.

O6o6warouiee NoBTOpEHUE

Ponb h13nkn n aCTpoHOMUN B 9KOHOMUYECKON, TEXHONOMYECKON, COoLManbHON
N 3TUYECKOW cpepax AesATeNIbHOCTM YesioBeKa, PoJjib 1 MECTO (PU3VKN 1 aCTPOHOMUN B
COBPEMEHHON Hay4HOW KapTuUHe mMupa, poJib PU3NYEeCKon Teopun B (popMmnpoBaHumn
NPeacTaBneHnn 0 PU3NYECKON KapTUHE MUpa, MeCTO (PU3NYECKON KapTUHbI Mupa B
o6LLEeM psily COBPEMEHHbIX ECTECTBEHHO-HAY4HbIX NPEACTaBNEHU O Npupoae.

MeXxnpeameTHble CBSA3U

N3yyeHne kypca uamkum 6a3oBoro ypoBHs B 11 Knacce OCYLLUECTBASIETCA C
YHETOM CcoOAep>XaTefibHbIX MEXMNPEeAMETHbIX CBA3EN C Kypcamu MatemaTuku,
ononorun, xmmmmn, reorpadumn N TEXHONOMN.

MexrnpegmeTHble roHATUS, CBSA3AHHblIE C  WU3YYEeHWEM METOLOB Hay4HOro
NO3HaHWS: ABNEHNE, Hay4HbI haKT, rMnoTesa, usnyeckas BenmynHa, 3aKOoH, Teopus,
HabnoaeHne, aIKCNEPUMEHT, MOAENNPOBaHNE, MOLESb, U3MEPEHME.

Martematuka: pelleHne CUCTEMbl YPaBHEHUN, TPUrOHOMETpUYECKNEe GYHKLUMN:
CVMHYC, KOCWHYC, TaHreHC, KOTaHreHC, OCHOBHOE TPUrOHOMETPUYECKOE TOXXOECTBO,
BEKTOPbl M MX MPOEKLMM Ha OCU KOOPOWHAT, C/OXEHWEe BEKTOPOB, MNPOU3BOOHbLIE
3NeMEHTapHbIX PYHKUUIA, NPU3HaKN Nogobusa TpeyronbHNKOB, ONpeaeneHme niowaan
NNOCKNX uryp n obbveéma Ten.



buonorvs: anekTpuyeckue SBMEHMS B >KMBOW npupone, KonebaTesnbHble
OBVXEHNA B XUBOW NpUpoAe, ONTUYECKUE SBMEHUS B >XMBOW Npupone, OENCTBUE
pagmnaummn Ha >K1Bble OpraHU3Mbl.

Xumusi: CTPOEHNE aTOMOB 1 MOSIEKYJT, KPUCTaNINYeCcKasi CTPYKTypa TBEPAbIX Ten,
MeXaHN3Mbl 06pa30BaHUs KPUCTANIMYECKON PELLETKU, CNEKTPasbHbIN aHanms.

leorpagus: marHUTHble Nonca 3emMnun, 3anexun MarHUTHbIX pyd, POTOCHEMKA
3eMHOW MOBEPXHOCTN, NpeacKasaHne 3eMNeTPACEHNN.

TexHosOorma:  NUHAUN  QNeKTponepenad, reHepartop MNEePEMEHHOro  TOKa,
aneKkTpoasuratefl, WHOYKUMOHHAsA nMeyb, pajap, pPagvonpuéMHMK, TeNeBnsop,
aHTeHHa, TenedoH, CBY-nedb, NPOEKUMOHHBIN annapart, BOJIOKOHHAs OMNTUKa,
conHeYHas 6aTapes.



NMJAHUPYEMBDBIE PE3YJIbTATbl OCBOEHUA MNMPOrPAMMbBbI MO ®U3UKE HA
YPOBHE CPEAHEINO OBLLEN O OBPA3OBAHUA

OcBoeHne y4ebHoro npegmeta «dusnka» Ha YpPOBHE cpepHero obLiero
obpasoBaHns (6a30BbIN YPOBEHb) OO/HKHO 0O0ECneYnTb OOCTUMXKEHUE CnenytoLwmx
NIMYHOCTHbIX, MeTanpeaMeTHbIX U NpeaMeTHbIX 00pa3oBaTe/ibHbIX Pe3ybTaToB.

JINHHOCTHDbIE PE3YJIbTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUSA Y4ebHOro npegmeta «Pusnka» [OSKHbI
OTpaxaTb FOTOBHOCTb W  CMNOCOGHOCTb  OByvaloWmMxXCcs  PyKOBOACTBOBATLCSA
CPOPMUPOBAHHON  BHYTPEHHEN MO3MUMEN  NIMYHOCTWU, CUCTEMOWN  LEHHOCTHbIX
OpVEHTaLMIN, NO3UTUBHBLIX BHYTPEHHUX YOEXXAEHWI, COOTBETCTBYIOLNX TPAOULNOHHBIM
LEHHOCTAM POCCUACKOro o6LecTBa, paclUMpeHne >XU3HEHHOrO OnbiTa W OnbiTa
OEATENbHOCTM B MPOLIECCE peanu3auun OCHOBHbIX HanpasfeHU BOCMUTATENbHOM
AEeATENIbHOCTUY, B TOM YUCSIE B YacTu:

1) rpaXxgaHCKOro BOCNUTaHus:

ChOPMUPOBAHHOCTb FPaXKAAHCKOM MNo3mumn 0By4HaroLerocss Kak akTUBHOIMO W
OTBETCTBEHHOrO 4YsieHa POCCUNCKOro O6LLECTBa;

NPUHATNE TpPagUMOHHbIX obLe4enoBeyecKnx FYMaHUCTUYECKMX n
AEMOKPaTNHYECKNX LIEHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYIO [AEATENbHOCTb B UHTEPEecax rpaxgaHCKoro
obLecTBa, y4acTBOBaTb B camoynpasneHnn B 06pasoBaTesibHON OpraHn3aumnm;

YMEHVEe B3auMogencTBoBaTb C coumasnibHbIMN MHCTUTYTamMu B COOTBETCTBUM C UX
PYHKLMSMN N Ha3HAYEeHNEM;

FOTOBHOCTb K N'YyMaHUTapPHOW N BONIOHTEPCKOW AEATENbHOCTW;

2) NaTPpNOTNYECKOro BOCNUTaHUS:

ChOPMNPOBAHHOCTb POCCUNCKOWN rpaXKgaHCKOM NAEHTUYHOCTW, NaTPNOTU3Ma;

LEeHHOCTHOE OTHOLWEHME K rOCydapCTBEHHbIM CUMBOJIAM, OOCTUXKEHUSM
POCCUNCKNX YHEHBIX B 061aCTN OU3NKK N TEXHUKNY;

3) AyXOBHO-HPaBCTBEHHOI0 BOCNUTAHUA:

CchOPMUPOBAHHOCTb HPABCTBEHHOMO CO3HAaHWS, 3TUYECKOro NOBEAEHNS;

CNOCOBHOCTb OUEeHMBaTb CUTyauuld WM NpUMHAMAaTb OCO3HaHHblE pPEeLUeHUs,
OPUEHTUPYACb Ha MOpasibHO-HPABCTBEHHbIE HOPMbl U LIEHHOCTW, B TOM 4uCNE B
AEeATENIbHOCTU YYEHOrO;

OCO3HaHMe NMYHOro BKaaa B NOCTPOEHNE YCTONYMBOro 6yayLLero;

4) 3CTEeTN4ECKOro BOCNUTaHus:

9CTETMYECKOE OTHOLUEHME K MUPY, BK/KOYaA 3CTETUKY Hay4HOro TBOPYECTBa,
npucyLiero onanvyecKom HaykKe;

5) TpyA0BOro BOCNUTaHUS:

NHTEPEC K pasfindHbIiM cepam npoeCcCrnoHanbHON AeATENbHOCTU, B TOM YUCne
CBSA3aHHbIM C (PN3UKON N TEXHUKOW, YMEHME COBEPLUATb OCO3HaHHbIN BbIOOp ByayLuei
npodeccun n peann3oBbiBaTb COOCTBEHHbIE XXKU3HEHHbIE MNaHbl;

FOTOBHOCTb M CMOCOBHOCTb K 06pas3oBaHui0 1 camoobpas3oBaHuio B obnactu
PU3NKN HA MPOTSXKEHNN BCEN XKNIHU;

6) 3KOJIOrM4ecKoro BOCNUTaHus:



CPOPMUPOBAHHOCTb  3KOJSIOMTMYECKON  KYNbTypbl, OCO3HaHWe rnobanbHOro
xapakTepa 3KOoNorm4eckux npobnem;

nnaHMpoOBaHWe N OCYLLECTBNEHNe OENCTBUN B OKpPYy>Kalollen cpefe Ha OCHOoBe
3HaHWSA Lenen yCToNYMBOro passBuTns 4enoBe4vecTBa;

paclwmpeHne onbiTa OeATeIlbHOCTN 9KOI0OMMYECKON HanpaBfieHHOCTN Ha OCHOBE
NMELLNXCS 3HaHNN N0 PU3VNKE;

7) LEeHHOCTUN Hay4YHOr 0 NO3HaHUS:

CPOPMUPOBAHHOCTL  MUPOBO33PEHNSA, COOTBETCTBYIOLLENO  COBPEMEHHOMY
YPOBHIO pasBuUTUSA (PU3NHECKON HayKU;

OCO3HaHWe LLEHHOCTN Hay4YHOWN AEATENbHOCTW, FOTOBHOCTbL B NPOLIECCE N3YYEHMS
PU3NKM  OCYLLECTBNATbL  MPOEKTHYID U WUCCNedoBaTesibCKyl0  OesATeNIbHOCTb
NHOVBUAYaNbHO 1 B rpynne.

METAMNPEOMETHbIE PE3YJIbTATbI

Mo3HaBaTenbHble yHUBepcasnbHble y4eOHble feiCTBUS
BasoBble norn4yeckne AencTBus:

CaMOCTOATESIbHO opmynuposaTtb n aKTyanm3npoBaTb npobnemy,
paccmatpunBaTb €€ BCECTOPOHHE;

onpefenaTb UenM [OeaTeNbHOCTW, 3ajaBaTb MapamMeTpbl U KpUTEpUn Unx
OOCTUXKEHWS;

BbISIB/ISTb 3aKOHOMEPHOCTU 1 MPOTUBOPEYMS B pacCcMaTpuBaemMbiX (PU3NYECKnX
ABNEHUSAX;

paspabaTbiBaTb MNfaH peweHns npobiiemMbl C YY4ETOM aHanmMsa WMEKLLMXCH
MaTtepuasbHbIX 1 HeMaTepuasnbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B OEATENbHOCTb, OLEHMBATb COOTBETCTBME Pe3y/bTaToB
Lensam, OUeHnBaTb PUCKK NOCNEACTBUN OEATENBHOCTY;

KOOPOVHUPOBAaTL U BbINONHATL paboTy B YCNOBUSX pPeanibHOro, BUPTYanbHOro 1
KOMOUHNPOBAHHOIO B3aMMOLENCTBUS;

pas3BuBaTb KPeaTMBHOE MbILLSIEHNE NPU PELLEHNN XXN3HEHHBIX NPO6IeM.

Ba3soBble uccnegoBaTtenibCkue AencTBUs:

BNafeTb Hay4yHOM TEPMUHONOINEN, KIIOYEBLIMU MOHATMAMM U MeToAaMu
PU3NYECKON HayKW;

BfageTb HaBblkamMu y4ebHO-MCCNenoBaTeibCKON U MPOEKTHON OeATEeNbHOCTU B
obnactn uU3nKNM, CNOCOBHOCTBID U TFOTOBHOCTBID K CaMOCTOSATENIbHOMY MOUCKY
METOLOB peleHnsa 3aga4y (U3NYEeCKOro CopepkaHusi, MPUMEHEHUIO PasNYHbIX
MEeTO40B NO3HAHUS;

BNnageTb BuamMu AOeATENbHOCTM MO  MONYYEHUIO HOBOrO 3HaHus, ero
NHTepnpeTauun, NpeobpasoBaHNio 1 NPUMEHEHNIO B PasnN4HbIX Y4eOHbIX CUTyauusix,
B TOM 4YuCne Npu co3gaHnn y4ebHbIX NPOEKTOB B 061acTn (GU3nNKu;

BbIABNSATb  MPUYNHHO-CNIEACTBEHHbIE CBA3M U akTyanu3npoBaTb 3agady,
BblABUraTb rMNOTe3y e€ pelleHNs, HaxoauTb aprymMeHTbl ANns gokasaTefbCTBa CBOUX
yTBEPXXOEHWI, 3aaBaTb NapaMeTpbl N KPUTEPUN pPeLLEHNS;

aHann3npoBaTb MOJSlyYEHHbIE B XOA4E PeLleHns 3aga4vn pes3ynbTaTtbl, KPUTUHECKU
OLEeHMBaTb UX OCTOBEPHOCTb, MPOrHO3NPOBAaTb U3MEHEHNE B HOBbIX YCIOBUSAX;

CTaBUTb W opMynmpoBaTtb COOCTBEHHble 3afadn B 0b6pas3oBaTesibHON
AEATENIbHOCTU, B TOM YUCe NPU U3yYeHUN hpU3nKu;



AaBaTb OLLEHKY HOBbIM CUTyaLUMsM, OLEHNBaTb NPUOBPETEHHDIN OMbIT;

YyMETb NEepPeHoCUTb 3HaHUA no Qu3nKe B  MNpPaKTU4ecKyto obnactb
XKNU3HEeOesaTeNbHOCTY;

YMETb UHTENPUPOBAaTb 3HAHNA N3 Pa3HbIX Y4EOHbIX MPEOMETOB;

BblOBUIraTb HOBbIE NOEN, NpeanaraTb OPUrMHanbHbIE NOOX0Obl U PELLEHUS;

CTaBUTb NPO6AEMbI U 3afa4dn, AonycKarLwme anbTepHaTUBHbIE PELLEHMS.

Pa6oTta c uHchopmaumein:

BNageTb HaBblkaMn MNOMy4YeHUss UHopmaumm U3NYECKOro cogepXXaHus u3
MCTOYHMKOB pasHblX TUMOB, CaMOCTOATENIbHO OCYWECTBAATb MOUCK, aHanus,
cuctemMaTMsauuio 1 uHTepnpeTauuio  nHdbopMauun pasnnyHbiX BuaoB ©n  opm
npencTaBfeHuns:;

OLeHMBaTb JOCTOBEPHOCTL UHOpMaLuW;

NCNONb30BaTb CPeAcTBa MHPOPMALMOHHBLIX N KOMMYHUKALMOHHbBIX TEXHOIOMIA B
PELIEHNN  KOTHUTUBHbIX, KOMMYHUKATUBHbIX W  OPraHn3auuoHHbIX 3aja4y  C
cobniogeHnem  TpeboBaHWN  3ProHOMUKK, TEXHUKM  6e30nacHOCTW,  FUrMEHbI,
pecypcocbepekeHnsa, npaBoOBbIX W 3TUYECKUX HOPM, HOPM UH(OPMaLVOHHOWN
6e3onacHoCTY;

co3paBaTb TEKCTbl (DM3NYECKOro COAEPXaHNS B pasnyHbiX hopmMaTtax C y4ETOM
Has3Ha4vyeHns nHdbopMaunn N LEeNeBo aygutopun, Bblibupas onTumanbHyto dopmy
npencTaBfeHns 1 BU3yanuaaunmn.

KoMmMyHMKaTUBHbIE YHUBEpPCalibHble y4eOHble AenCTBUS:

OCYLLECTBNATb 06LLEeHME Ha YPOoKax (DU3NKN 1 BO BHEYPOUHOWN OEATENBHOCTY;

pacnos3HaBaTb NPeanocbIKM KOHPIIMKTHBLIX CUTYyauun U CMsAryaTb KOHIKTbI;

Pa3BEPHYTO U JIOFMYHO WM3naratb CBOK TOYKY 3PEHUS C UCMNOJSIb30BaHUEM
A3bIKOBbIX CPefCTB;

NOHMMAaTb W WCMNONb30OBaTb MNPEUMyLLECTBA KOMaHOHOM W WHOVMBUAYaNbHOW
paboThbl;

BblbMpaTtb TemMaTuky W MEeTOAbl COBMECTHbIX [AEWCTBUA C YYETOM 0OLLMX
NHTEPECOB 1 BO3MOXXHOCTEN KaXXA0ro YsieHa KOeKTUBa;

npuvHUMaTb  Uenn  COBMECTHOW  OeATENbHOCTH, opraHum3oBbiBaTb U
KoopauHMpoBaTb [OENCTBUS MO €€ [OOCTMKEHUKD: COCTaBNATb MNnaH OENCcTBUN,
pacnpegensatb poam C  Yy4ETOM MHEHUM YyYaCTHUMKOB, O6cCyxpaTb pes3ynbTaTbl
COBMECTHOW paboTbl;

OLeHMBaTb Ka4eCTBO CBOEro BKlaga N KaXKAoro y4YacTHMKa KOMaHObl B 06N
pes3ynbTaTt No pa3paboTaHHbIM KPUTEPUSAM;

npegnarate HOBble MPOEKTbl, OueHMBaTb wuaeM C MNo3nuuu  HOBWU3HBI,
OPUrNHANBHOCTN, NPaKTUYECKON 3HA4YNMOCTW;

OCYLLECTBNAATL MO3UTMBHOE  CTpaTern4yeckoe nMoBeAeHne B PasfiNyHbIX
cuTyaumax, NposiBNATbL TBOPYECTBO U BOOBpaxkeHne, BbiTb MHULMATUBHbLIM.

PerynaTtuBHble yHUBepcasnbHble y4eOHble feincTeus
CamoopraHnsauus:

CaMOCTOSITENIbHO OCYLLECTBNATbL MO3HaBaTeNIbHY0 [eATeNbHOCTb B 06nacTu
du3nMKNn 1 acTpOHOMUKW, BbISBNATL MNpobnembl, CcTaBuTb U HOPMYIMPOBaTb
COBOCTBEHHbIE 3a4a4u;



CaMOCTOATESIbHO COCTaBNATb MNaH PeLleHnNs PacCyYETHBIX N Ka4eCTBEHHbIX 3adad,
nnaH BbINOMIHEHUA MNPaKTUYeCKON paboTbl C  YYETOM UMEKOLMXCA PEeCypCoB,
COBCTBEHHbIX BO3MOXXHOCTEN N NPEANOYTEHNI;

AaBaTb OLEHKY HOBbIM CUTYyaUUsM;

pacwmnpsTb paMky y4ebHOro npeagmMeTa Ha OCHOBE JIMYHbIX NPeanoYTeEH;

Aenartb  OCO3HaHHbI  BbIOOP, aprymeHTMpoBatb ero, 6patb Ha cebs
OTBETCTBEHHOCTb 32 PELLEHNE;

oueHuBaTb NPMOBPETEHHDIN ONbIT;

cnoco6bcTBOBaTb (HOPMUPOBAHMIO N NPOSBAEHNIO SpYANLMN B 06nacT pusmku,
NOCTOSIHHO MOBbIWATL CBON 06pa3oBaTefibHbIN N KYJIbTYPHbIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHbIA NUHTEJNEKT:

AaBaTb OUEHKY HOBbIM CUTyauusiM, BHOCUTb KOPPEKTUBblI B OeATeNIbHOCTb,
OoueHVBaTb COOTBETCTBUE PE3YbTaTOB LEeNsM;

BNageTb HaBblkamMu NO3HaBaTeNbHON pedekCcun Kak 0CO3HaHUsS COBEpPLLUAEMbIX
OENCTBUM N MbICSIUTESIbHBIX MPOLLECCOB, X Pe3dynbTaTOB N OCHOBAHWU;

MCnosab30BaTb MPUEMBbI pedfieKcun ANs OUEHKW cuTyauuun, Bblbopa BEPHOro
peLleHns;

YMETb OUEHMBaTb PUCKM W CBOEBPEMEHHO TMPVHAMATb pPeLeHns Mo ux
CHU>KEHNIO;

npuvHUMaTb MOTMUBbI W aPrymMeHTbl APpYyrux npuv aHanu3e pes3ynbTaTtoB
AEeATENIbHOCTY;

NPUHUMAaTbL cebs, NOHNMAasa CBOM HEQOCTATKM U JOCTOMHCTBA;

npvHUMaTb MOTMBbI W aprymMeHTbl Apyrux npuv aHanu3e pes3ynbTaTtoB
AEATENbHOCTY;

npu3HaBaTb CBOE NMpaso 1 NPaBo APYrvX Ha OLUNOKMN.

B npouecce gocTuXeHust IMYHOCTHBIX Pe3ynbTaToB OCBOEHMS MporpamMmbl Mo
dusnke Ona  ypoBHA cpegHero  obuwero obpasoBaHust  y  OoOydaroLmxcs
COBEPLUEHCTBYETCS SMOLMNOHAbHBbIN WHTENNEKT, npeanonararLwnin
CchOpPMNPOBAHHOCTb:

CaMOCO3HaHUs, BKJOYAOLWEro CnocobHOCTb MOHMMAaTb CBOE 3MOUMOHAsIbHOE
COCTOSIHVE, BMAETb HanpasBfeHUs pPasBuUTMS COOCTBEHHOW 3MOLMOHANbHOW cdepsbl,
ObITb YBEPEHHLIM B CebeE;

CaMOpPErynMpoBaHng, BKJIOYAKOWErO0 CAMOKOHTPOSb, YMEHUE MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBEQEHME, CNOCOOHOCTb  apanTmpoBaTbCs K
9MOLUMOHAsbHBIM N3MEHEHNSM N NPOABASATbL NTMOKOCTb, ObiTb OTKPbLITLIM HOBOMY;

BHYTPEHHEN MOTMBaUMK, BKJIOYAKOWEN CTPEMSIEHME K OOCTKEHUIO uenu wu
ycnexy, OnMTUMU3M, WHULMATUBHOCTb, YMEHWEe [eNCcTBOoBaTb WUCXOOA W3 CBOUX
BO3MOXXHOCTEN;

aMnaTn, BKKOYalLWEN CNOCOOHOCTb MOHMMaTb 3MOLMOHANbHOE COCTOSIHME
APYrnX, Yy4nTbiBaTb €ro Npu OCYLLECTBAEHNN OBLLEHNS, CMOCOBHOCTb K COYYBCTBUMIO U
COMepeXXUBaHNIo;

coumasnbHbIX HaBbIKOB, BKJIHOYAKOWMX CNOCOOHOCTb BbiCTpamBaTb OTHOLUEHUS C
ApYyrumMmin ntoabMin, 3ab0TUTLCS, NMPOABNATL MHTEPEC U pa3peLlatb KOHDNUKTDI.



NMPEAMETHbDIE PE3YJIbTATbDI

K KoHuy obyyeHuns B 10 Knacce npeameTHble pe3ynbTaTbl HA 6a30BOM YPOBHE
AOJDKHbI OTpaXkaTb CHOPMUPOBAHHOCTL Y 00YHaKOLLNXCS YMEHWIA:

AEMOHCTPUPOBaTb Ha MNpuMepax pPosib U MeCTo U3NKM B (HopMUpoBaHUU
COBPEMEHHON Hay4YHOW KapTWHbI MUpa, B pPasBUTUM COBPEMEHHON TEXHUKU WU
TEXHONOMMIN, B NPaKTUYECKON OeATENbHOCTN NIOOEN;

YUUTbIBaTb  FPaHULUbl  MNPUMEHEHUS  U3YYEHHbIX  (PU3NYECKMX  MOLenel:
MatepuanbHas To4YKa, MHepumanbHas cuctema OTcYéTa, abCONOTHO TBEPOOE TENo,
noeanbHbll ras, MOAENN CTPOEHUS ras3oB, XUAKOCTEN U TBEPAbIX TeS, TOYEYHbIN
ANEKTPUYHECKUI 3apsad Npu peweHnn n3n4ecKnx 3anav;

pacno3HaBaTb (puU3N4ecKne sBNeHUs (NPoLecchbl) U OBBACHATb UX Ha OCHOBE
3aKOHOB MEXaHUKN, MONEKYNSPHO-KUHETUYECKON Teopun CTPOEHUs BelwlecTsa U
9NEKTPOANHAMUKNA: PaBHOMEPHOE U PaBHOYCKOPEHHOE MNPSMOSIMHENHOE OBUXXEHNE,
cBobOOOHOE nafeHne Ten, OBUXKEHNE MO OKPY>XXHOCTU, MHEPLNSA, B3anMOLENCTBNE Ten,
andysns, OpOyHOBCKOE [OBWKEHME, CTPOEHUE >KMOKOCTEW W TBEPObIX Ten,
n3MeHeHne oO6bEMa Ten npu HarpeBaHuu (OXNaXXOeHun), TenaoBOe paBHOBECHE,
ncnapeHue, KoHAeHcauusi, nnaeBfieHNe, KpucTannusaums, KuUneHne, BIaXXHOCTb
BO34yXxa, NOBbILEHNEe AaBfIEHNS ra3a Npu ero HarpeBaHUn B 3aKpbITOM COCyae, CBA3b
MeXny napamMeTpamn COCTOSHMS rasa B U3onpoueccax, afeKkTpusauus Ten,
B3aMOENCTBME 3apsoB;

onncbiBaTb MeXaHW4ecKoe [ABWXXEHWe, WUCNosb3ys QU3nYeckne BeNNYMHbI:
KoopAanHarta, nyTb, NepeMeLleHne, CKOPOCTb, YCKOPEHMe, Macca Tena, cuna, UMnyJssc
Tena, KUHEeTUYEeCKas 3Heprusi, noTeHumanbHas 3Heprusi, mMexaHudeckas paboTa,
MeXxaHnyeckas MOLLHOCTb; NPy ONMCaHUN NPaBWUIbHO TPakKToBaTb PU3NYECKUIA CMbICS
MCMNOSIb3YEMbBIX BEMYUH, WX O603HAYeHMs W eauHWUbl, HaxoauTb OpPMybl,
CBA3blBAOLWMNE JAHHYIO (PUINYECKYIO BENVNYUHY C APYrMMN BENYUHAMU;

onvcbiBaTb N3y4YEeHHbIE TEMNOBbIE CBONCTBA TES N TEMNJIOBLIE ABNEHNS, UCMOSb3YS
usnyeckne BENUYUHLIL: OaBfieHWe rasa, TemnepaTtypa, CpeaHss KUHeTU4ecKas
9HEprns XaoTM4ECKOro ABMXKEHNA MOSIEKY, CpefHeKBaapaTuyHass CKOpPOCTb MOJEKY,
KOIMYECTBO TENOTbl, BHYTPEHHAS 3Heprus, paboTta rasa, KoappuuneHT nose3Horo
AENCTBUS TENOBOro ABuUraTens; Npu OonucaHun NpaBuibHO TPaKToBaTb (PUINYECKUI
CMbIC/T UCMNONb3YEMbIX BEINYMH, UX OBO3HAYEHNS U eOUHULbI, HaxoauTb OopPMYIibl,
CBA3blBAKOLMNE OAHHYIO (PU3NYECKYIO BENNYNHY C APYIMMU BENNYMHAM;

OMUCbIBaTb M3YYEHHbIE 3NEKTPUYECKME CBOWCTBA BELLECTBA U INEKTPUYECKME
SIB/IEHUS (NpoueccChbl), MCMosb3ys (U3NYECKNE BENNYMHBLL 3NIEKTPUYECKNA 3apsg,
ANEeKTpUYeCcKoe nose, HaNpPsPKEHHOCTb MO, NOTeHUWasn, pasHOCTb NOTEHLMANOoB; Npu
onncaHun NpaBUSIbHO TpPaKToBaTb (PU3NYECKUA CMbLICT UCMONb3YEMbIX BENYUH, WX
0603Ha4YeHnsa N eguHNLBI; yKasbiBaTb (hOPMYyIbl, CBA3bIBAIOLLME OAHHYIO (PU3NYECKYHO
BESIMYUHY C OPYTMMN BENNYNHAMN;

aHanu3npoBaTb (PU3NYECKNE MPOLECChbl U SABMEHUS, UCMONb3Yys (pU3ndeckne
3aKOHbI N NPUHUUMbI: 3aKOH BCEMUPHOro TaroteHus, |, Il n Il 3akoHbl HetoTOHa, 3aKOoH
COXPaHEHMs1 MEXAaHUYECKOW 3HEPrun, 3aKOH COXPaHEeHUst UMMynbca, MPUHLMN
cynepnosvuum  cun, MPUHLMN  PaBHONPaBUSA UHepuuanbHbIX CUCTEM  OTCYETA,
MOJIEKYNIAPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS BELLECTBA, ra3oBble 3aKOHbI, CBA3b
CpenHen KMHETMYECKOWN 3JHEpruvM TEMsoBOro LOBWKEHUA MONeKyn ¢ abCoMoTHOWN
TemnepaTypon, NePBbIN 3aKOH TEPMOANHAMUKN, 3aKOH COXPaHEHUSA 3N1EKTPUYECKOro
3apsga, 3akoH KynoHa, npu 3TOM pasnnyatb CNOBECHYK (hOPMYNNMPOBKY 3aKOHa, ero
MaTemMaTU4eCKOe BbIpaXXeHNe 1 YCNoBUS (rpaHnubl, 06nacTun) NPUMEHNMOCTY;



O6BACHATL OCHOBHbIE MPUHUUMbI OENCTBUSA MalUMH, MPUOOPOB N TEXHUYECKMX
YCTPOWCTB; pasnnyatb YCnoBua ux 6e30nacHOro MCnosfib30BaHWA B MOBCEQHEBHOM
XKNSHW;

BbIMNOJIHATL  OKCMEPUMEHTbI MO UCCNefoBaHMio  (PU3NYECKNX SABNEHUA 1
NPOLECCOB C WCMNONb30OBaHMEM TMPSAMbIX W KOCBEHHbIX W3MEPEHUN, Npu 3TOM
dopmynmposaTtb npobnemy/3agady n runotesdy ydebHOro akcrnepuMmeHTa, cobupartb
YCTaHOBKY W3 MPeANoXXeHHOro obopynoBaHns, NPOBOAUTL OMbIT U (hopMyIMpoBaTb
BbIBOAbI;

OCYLLECTBNATb MNPsSIMble N KOCBEHHbIE U3MEPEHUs1 (PU3NYECKUX BENNYUH, MNpU
9TOM BblOpaTb OMNTUMAasbHbIA CMOCO6 U3MEPEHUsT U UCMNONb30BaTb W3BECTHbIE
METOb! OLEHKN NOrpPeLlHOCTEN N3MEPEHWI;

nccnegosarb  3aBUMCUMOCTY Mexgy — pusnyecknmu BeM4YMHamMn  C
MCMNONb30OBAHMEM TMPSAMbIX WU3MEPEHUN, Npu 3STOM KOHCTPyMpoOBaTb YCTaHOBKY,
dukcnpoBaTb pesynbTaTbl NOSYHEHHON 3aBUCUMOCTU (PUSNYECKUX BENUYUH B BUAE
Tabnuy n rpadukos, genatb BbiBOAbI MO pe3dyfibTaTaM UcceaoBaHns;

cobnofgate npasuna 6e3onacHoro Tpyga npu NpoBeOeHUM WCCNefoBaHun B
pamKax Yy4ebHOro 9KCnepumMeHTa, Yy4YebHO-uccnemoBaTeflbCKOM W MPOEKTHOM
AEATENbHOCTU C UCMNONBb30BaHMEM WU3MEPUTENBbHbLIX YCTPONCTB M nabopaTopHOro
obopynoBaHus;

peLwaTb pacy€THble 3a4a4n C ABHO 3aaHHON (PU3NYECKON MOLEbIO, NCMOb3YS
hm3nyeckmne 3aKoHbl U MPUHLMMLI, HA OCHOBE aHanu3a YCroBUS 3adayun BblOupaTb
hn3nyeckyro Mogesb, BblAenAaTb (U3MYECKNe BENNYUHBI U POPMYJbl, HEOOXOOUMbIE
ONa e€ pelleHnsi, NPoBOAUTb pPacHéTbl N OUEHMBAaTb pPeanbHOCTb MOSYYEHHOro
3HaYeHUs1 PU3NYECKOWN BENMNYMHDI;

pewaTtb KayeCTBEHHble 3afayun: BbiCTpamBaTb JIOTMYECKN HENPOTUBOPEYUBYHO
LEenoyKy paccyXgeHnin C Onopol Ha W3Y4YeHHble 3akKOHbl, 3aKOHOMEPHOCTUM W
dhur3nyeckne ABNeHns;

MCNOJSIb30BaTb NPU peLleHnn yy4ebHbIX 3a4ad COBPEMEHHbIE MHOPMAaLMOHHbIE
TEXHONMOrMM ONs MOUCKa, CTPYKTYPUPOBaAHWUA, WHTEpNpeTaumm w npegcraBieHns
y4ebHON 1N HAyYHO-MOMNYNSAPHON  WHopMauuK, MNOMYHYEHHON W3 Pa3fNYHbIX
NCTOYHUKOB, KPUTUYECKN aHaNN3NPOoBaTb Nosly4aemMyro NHopMauuio;

NpPUBOOUTL MPUMEPLI BKMaga POCCUACKUX U 3apybBerkHbIX YYEHbIX-(PU3NKOB B
pasBuTME HayKn, O6bCHEHME NPOLIECCOB OKPY>XatoLLEero Mnupa, B pasButne TEXHNKK 1
TEXHOJIOMNIA;

NCNONb30BaTb TEOPETMYECKNE 3HaHNSA MO (PU3NKe B NOBCEOHEBHOWN >XU3HW ONs
obecneveHns 6GezonacHOCTM Mpu obpaweHun C npubopamMm N  TEXHUHECKUMN
yCTpONCTBaMu, ONS COXPaHEHUs 300POBbS U COONOAEHUST HOPM 3KOMOrMYeCcKoro
NnoBeOeHUs B OKpY>XaloLLen cpeae;

paboTtatb B Trpynne C BbINOJHEHWEM PasNYHbIX CoumasnbHbIX PONEN,
nnaHMpoBatb paboTy rpynnbl, paunoHanbHO pacnpefenstb 0653aHHOCTU U
naaHMpoOBaTb OEeATeNIbHOCTb B HECTaHOapTHbIX CUTyauusix, afekBaTHO OueHMBaTb
BKJ1a[, K&XKO0ro U3 y4aCTHUKOB Fpynbl B PeELLeHne paccMaTpmusaemon npobiemMei.

K koHuy oby4eHus B 11 kKnacce npegmeTHble pe3ynbTaTbl Ha 6a30BOM YypPOBHE
AOJDKHbI OTpaXkaTb CPOPMUPOBAHHOCTb Y 00YHaKOLLNXCS YMEHWIA:

AEMOHCTPUPOBaTbL Ha MNpuMepax pPosib U MeCTo (U3NKu B (OopMUPOBaHUU
COBPEMEHHON HAy4YHOW KapTUHbI MUPa, B pPa3BUTUM COBPEMEHHON TEXHUKU U
TEXHONIOMMA, B MPaKTUYECKON [OEeATEeNbHOCTU JNOOAEN, LENOCTHOCTb W eOUMHCTBO
PU3NYECKON KapTUHBI MNPA;



YyUUTbIBATb FPaHuLbl NPUMEHEHNSA U3YYEHHbIX (PU3NYECKUX MOLENEeln: TOYeYHbI
SNEKTPUYECKNIA 3apsan, Jlyd CBeTa, TOYEYHbI WUCTOYHWK CBETa, snepHass MoAenb
aToMa, HYKJIOHHasA Mofeflb aTOMHOIo aapa NPy peLLeHnn (prusnvecknx 3agay;

pacno3HaBaTb (U3N4ecKne SBNeHUs (NPOLECChb) U OBBACHATL UX Ha OCHOBE
3aKOHOB 3JIEKTPOANHAMMKN U KBAHTOBOW (OU3NKK: 3NeKTpuyeckass npoBOOUMOCTb,
TENnoBOe, CBETOBOE, XMMUYECKOE, MarHMTHOe [OEeNCTBUA TOKa, B3auMopencreue
MarHUTOB, 9IEKTPOMarHUTHas NHAYKUnNs, 0eNCTBME MAarHUTHOrO Nosis Ha NPOBOOHUK C
TOKOM U OBWXKYLWWACA  3apsf, dNeKTpoMarHuTHble  kKonebaHus ©n  BOJIHbI,
NPSAMOJIMHENHOE pacnpocTpaHeHune cBeTa, oTpaXkeHue, npenomsneHve,
NHTepdepeHUns, audpakums U1 nonspu3aumss cBeTa, AUCMNeEpCUs  CBETa,
doToanekTpundecknn addekT (hoToadhdekT), CBETOBOE AaBneHne, BO3SHUKHOBEHMWE
NMHEeNYaToro Crnektpa artoma BOJOPOAA, €CTEeCTBEHHas W UCKYCCTBEHHas
pPafMOaKTUBHOCTb;

onncbiBaTb M3Yy4YeHHble CBOWCTBA BeLlecTBa (3NEKTPUYECKNE, MarHuUTHbIE,
ONTUYECKNE, INEKTPUYECKYIO NPOBOAMMOCTb Pa3fiMyHbIX Cpef) U 3NeKTPOMarHUTHbIEe
ABNEHNS (MPOLECCHI), UCNONb3YSA (U3NYECKNE BENNYUHDI: INIEKTPUYECKNI 3apsag, cuna
TOKa, O3JIEKTPUYECKOE HanpshKeHWe, 3NeKTpUYecKoe COnpoTuBMEHNE, Pa3HOCTb
NOTEHUMANoB, 3IEKTPOABMXKYLIAsa cuna, pabota Toka, WHOYKUMS MarHUTHOro nons,
cuna Amnepa, cuna JlopeHua, NHOYKTUBHOCTb KaTyLKW, SHEPTUS SNEKTPUYECKOro 1
MarHMTHOro nonewn, nepunog 1 4actota konebaHnin B KonebaTenbHOM KOHTYpe, 3apsag 1
cuna Toka B MpoLEecCe FapMOHUYECKUX INEKTPOMArHUTHbIX KonebaHuii, (oKyCcHoe
pacCcTosiHMe W OnTu4eckass cuna JSMH3bl, NPU ONUCaHMXM MPaBUNbHO TPaKTOBaTb
hU3NYECKNIN CMBICS UCNONBb3YEMbIX BEIMYUH, NX 0603HAYEHNS N eOUHULpI, YKa3biBaTb
hopmyibl, CBA3bIBaOLLME OAHHYIO (PUSNYECKYIO BENMHUHY C APYIMMN BENNYNHAMUY;

onncbiBaTb W3YYEHHble KBaHTOBblE HABAEHWS U MPOLECCHI, UCMONb3Yys
hn3nyeckmne BENNYNHBI: CKOPOCTb 3NIEKTPOMArHUTHbLIX BOJSH, AJIMHA BOJIHbI 1 YacToTa
CBeTa, 3Heprus n umMnynbCc QOTOoHa, nepuop nonypacrnaga, 3Heprus CBA3N aTOMHbIX
agep, Npu onncaHuM NpPaBUibHO TPaKTOBaTb (PU3NYECKUIA CMbICS UCMNOSb3yeMblX
BENINYMH, UX 00603HA4YeHMs N eanHNLbI, YKasbiBaTb (hOPMYJSibl, CBA3bIBAKOLLNE OAHHYIO
(PUINYECKYIO BENNYUHY C OPYrMMU BEANYMHAMW, BbIYUCNATH 3HA4YeHUEe (pru3anyeckon
BESINYUHBI;

aHanua3npoBaTb (PU3NYECKNE MPOLECChbl U SABMEHUS, UCMONb3ys (pU3nyeckue
3aKOHbl U NpuHUMNbl: 3akoH Oma, 3aKOHbl MNocfnefoBaTeNlbHOro U napanfiesibHoro
COeAVHEHNS NPOBOAHUKOB, 3akoH [xoynsa-JleHua, 3akoH 9feKTPOMarHUTHOM
NHOYKUNW, 32KOH MPSMOJIMHEHOrO pacrnpoCTpaHeHUs CBeTa, 3aKOHbl OTpaXKeHWUs
CBETA, 3aKOHbl MPENIOMSIEHNS CBETa, ypaBHeHWe JVHWTenHa pna gotoaddekTa,
3aKOH COXpaHeHUsi 3Hepruu, 3aKOH COXPaHEeHUs WUMMynbca, 3aKOH COXPaHeHUs
9NEKTPUYECKOro 3apsga, 3akOH COXPaHeHWss MacCOoBOro 4ucna, noctynatel Bopa,
3aKOH pPagnoakTUBHOrO pacnaga, nNpv 3TOM pasfnnyaTb COBECHYHO (DOPMYNPOBKY
3aKOHa, €ero MaremMaTu4ecKoe BblpaXeHne u ycnosus (rpaHuupl, obnacTtw)
NPVMEHUMOCTN;

onpenenaTb HanpaefieHNe BEKTopa MHAYKUMM MarHUTHOrO Mnofis NpOBOAHUKA C
TOKOM, cunbl AMnepa n cunbl JlopeHua;

CTPOUTb N ONMCbIBaTb N306pakeHne, co3gaBaemMoe NJIOCKUM 3epKasoM, TOHKOM
JINH30M;

BbIMNOJIHATL  OKCMEPUMEHTbI MO UCCNefoBaHMo  (PU3NYECKNX SABNEHUA 1
NPOLECCOB C WCMNONb30OBaHMEM TMPSAMbIX W KOCBEHHbIX W3MEPEHUN: Npu 3TOM
dopmynmposaTtb npobnemy/3agady n runotesdy ydebHOro aKcrnepumMmeHTa, cobupartb



YCTaHOBKY W3 MPEeANIOXXEeHHOro ob6opynoBaHns, NPOBOAUTL OMbIT U hopMynMpoBaTb
BbIBOAbI;

OCYLLECTBNATb MPSMblIE U KOCBEHHbIE W3MEPEHUA (U3NYECKNX BENNYUH, NPU
9TOM BbIbpaTb ONTUMAsbHBIA CMOCO6 WU3MEPEHUST U WUCMOMb30BaTb WU3BECTHbIE
MEeTObl OLEHKN NOrpeLlHOCTENn N3MepPEHWI;

nccnenoBatb 3aBUCMMOCTU (DU3NYECKUX BEIMYMH C MCMONb30BaAHMEM MPSIMbIX
N3MEPEHUI: NPU 3TOM KOHCTPYMpPOBaTb YCTAHOBKY, (PUKCMPOBATb pe3yfbTaTbl
NONyYEHHOW 3aBNCMMOCTU (DU3NYECKUX BENMYUH B BUAe Tabnuy n rpadukos, aenatb
BbIBOAbI NO pe3yfibTaTamM UCCNEA0BaHUS;

cobnogatbe npasuna 6e3onacHoOro Tpyga npu nNpoBefeHUM WCCneoBaHun B
paMKax Yy4ebHOro 9KCrnepuMeHTa, Y4ebHO-uccnegoBaTenbCKOM U MPOEKTHOW
AEeATENbHOCTU C UCMONIb30BaHMEM WU3MEPUTENbHbLIX YCTPONCTB M nabopaTopHOro
obopynoBaHus;

pelaTb pacy€THbIe 3a4a4n C SBHO 3a4aHHON (OU3NYECKON MOLENbIO, NCMOMb3YS
hu3nyeckmne 3aKoHbl U MPUHLMMNbI, HA OCHOBE aHanM3a YC/oBUS 3adayn BblOmpaTb
um3undeckyto Mogenb, BblaenaTb GU3NYeckKne BennYuHbl U hopMyibl, HEOBXoaMMble
AN e€ peleHus, npoBOAWUTb pPacyéTbl M OLEHUBATb pPeanbHOCTb MOJSlyYEHHOro
3Ha4YeHNs1 PU3NHECKOWN BENNYMHDI;

pelwaTtb KayeCTBEHHble 3a[adqn: BbiCTpaMBaTb JIOMMYECKN HEMPOTUBOPEUMBYHO
LEernoYKy pacCyXOEeHUn C OnopoM Ha W3Y4YEeHHble 3aKOHbl, 3aKOHOMEPHOCTW U
dusnyeckne ABneHns;

MCNOJSIb30BaTb NPU peLleHnn y4ebHbIX 3a4ady COBPEMEHHbIE MH(OPMAaLMOHHbIE
TEXHONOrMM [N NOWCKa, CTPYKTYPUPOBAHUA, WHTEpnpeTauun un npeacTaBieHns
y4ebHON 1 HAyYHO-MOMNYNSPHON  WHOpMauuK, MNOSYHYEHHON U3 PasfNYHbIX
NCTOYHMKOB, KPUTUYECKN aHaNM3npoBaTh nosy4aemMyo MHhopmauuio;

O6BACHATL NPUHLMNBI AEACTBUSA MaLUVH, NPMOOPOB N TEXHUYECKNX YCTPOWCTB,
pasnuyaTtb yCnoBusa nx 6€30nacHoOro Ncnofib30BaHUSA B NOBCEOHEBHOW XXN3HUY;

NpPUBOOUTL MPUMEPbI BKaga POCCUACKUX U 3apybBerkKHbIX YYEHbIX-(OU3NKOB B
pasBuUTNE HayKn, B 0O bACHEHME MPOLLECCOB OKPY>XatoLLEro M1pa, B pa3BuTne TEXHUKN
N TEXHONOMNI;

MCNOJSIb30BaTb TEOPETUYECKNE 3HAHMSA MO (PU3MKE B NMOBCEOHEBHOW XXU3HU ONSA
obecneveHus 6GezonacHOCTM Npu obpaweHun C npubopamm N  TEXHUHECKMMU
yCTpONCcTBaMn, ANs COXPaHEHUs 300POBbS U COONOAEHWST HOPM 3KOMOrMYeCcKoro
NoBeOEeHUS B OKPY>XaKoLLen Ccpeae;

pabotaTb B rpynne C BbIMNOIHEHNEM Pa3fINYHbIX COUManbHbIX  POnen,
nnaHMpoBatb paboTy rpynnbl, paunoHanbHO pacnpefensatb  0653aHHOCTU U
nnaHMpoBaTb AEATENbHOCTb B HECTaAHOAPTHbIX CUTyauusx, afgekBaTHO OLueHMBaTb
BKJ1a[, KaXXoro n3 y4acTHUKOB FPynnbl B PELLEHNE paccMaTprBaemon Npobnemsi.



TEMATUYECKOE NMNJIAHUPOBAHME

10 KJIACC
KonuuyecTtBo 4acos ANeKTPOHHbIe
HanmeHoBaHue
Ne (undpoBbie)
pa3penoB n Tem KoHTponbHblie | MpakTuyeckune
n/n Bcero o6pa3oBaTesbHble
nporpamMmmbi pa6oThbl pa6oThbl
pecypchbl
Paspen 1. ®PUSUKA U METOA4bl HAYHHOIO NO3HAHUA
11 dunsnka n metoabl 5 0 0 Bnbnuoteka LIOK
' Hay4YHOro NO3HaHWS https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Pa3spen 2. MEXAHUKA
Bnbnnorteka LIOK
21 Kuremarmka S 0 0 https://m.edsoo.ru/7f41bf72
Bnbnnorteka LIOK
2.2 Rnramnka ! 0 0 https://m.eds00.ru/7f41bf72
2.3 SS)I:O:::%HVIFI B 6 1 1 Bubnuoreka LIOK
' P https://m.edsoo.ru/7f41bf72
MexXaHunkKe
WToro no pasgeny 18
Paspgen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOONHAMUKA
OcHoBblI
31 MOJIEKYNAPHO- 9 0 1 Bnbnuoteka LIOK
' KNHETUYECKOM https://m.edsoo.ru/7f41bf72
Teopumn
3.0 OcHoBbI 10 1 0 Bnbnnorteka LIOK
’ TEPMOONHAMUKM 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

ArperartHble

3.3 COCTOSIHUS 5 Bubnnoteka LLIOK
' BellecTBa. https://m.edsoo.ru/7f41bf72
dazoBble Nepexoapl
WToro no pasgeny 24

Paspen 4. QJIEKTPOANHAMUKA

Bnbnuoteka LIOK

4.1 | Onektpoctatuka 10 https://m.eds00.ru/7f41bf72
MocTosiHHbIN
4.0 ANEKTPUYECKNIA TOK. 12 Bnbnuoteka LIOK
' ToKu B pas3nnyHbIX https://m.edsoo.ru/7f41bf72
cpepax
WToro no pasgeny 22
PesepBHoe Bpemsi 2
OBLLEE KOJINYECTBO 68

YACOB MO MNPOIrPAMME



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

11 KNNACC

KonuuyectBo 4acoB

Ne HaumeHoBaHue OneKTpoHHble (uncpoBsbie)
n;n pa3fenoB u Tem Bcero KoHTponbHble | lpaKTuyeckne | o6pasoBaTesibHbie
nporpammbi pa6oThbl paboTbl pecypcbl
Pazpgen 1. 9JIEKTPOOANHAMUKA
1.1 I(\Bﬂser:rTgl(\)/lirrchl)/l{lriaﬂ 11 1 3 Bubsmorera LIOK
) P https://m.edsoo.ru/7f41c97c
NHOYKLUNS
WToro no pasgeny 11
Pazpen 2. KOJIEBAHUA U BOJIHbI
2.1 ZweeﬁHt:ne:;Mmi:ue 9 0 1 Bubnmorexa LIOK
) P https://m.edsoo.ru/7f41c97c
kKonebaHus
2.2 :';/Jl'leeXK?rchl)t:/le:r:MMeT:ble 5 1 0 Bubnuorexa LIOK
) P https://m.edsoo.ru/7f41c97c
BOJIHbI
bnbnnorteka LIOK
2.3 Onmuka 10 0 3 https://m.edsoo.ru/7f41c97c
WToro no pasgeny 24

Paspen 3. OCHOBbI CNELIMAJTIbHON TEOP

NN OTHOCUTEJIbHOCTHU

OcHoBbI cneunanbHom

Bunbnnorteka LIOK

3.1 Teopv 4 1 0 https://m.edsoo.ru/7f41c97¢c
OTHOCUTENIbHOCTH
WToro no pasgeny 4

Paspen 4. KBAHTOBAA ®U3UKA



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

ONeMeHTbl KBAHTOBOM

Bubnnoteka LJOK

4.1 OMTUKU 6 0 https://m.edso0.ru/7f41c97¢c
Bnbnnorteka LUOK
4.2 CTpoeHue atoma 4 0 https://m.edsoo.ru/7f41c97¢c
Bnbnnorteka LIOK
4.3 ATOMHOE AP0 S 0 https://m.edso0.ru/7f41c97c
WToro no pasgeny 15

Paspen 5. 3JIEMEHTbl ACTPOHOMUU N ACTPODPUIUNKH

5.1

ONIEMEHTbI aCTPOHOMUN
N acTpoU3nNKn

7

1

Bunbnuorteka LIOK
https://m.edso0.ru/7f41c97¢c

WToro no pasgeny

7

Paspen 6. OBOBLUAIOLLIEE MOBTOPEHUE

6.1 O6ob6uatoLee 4 0 Bnbnuorteka LIOK
' NOBTOPEHNE https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
PesepBHOE Bpems 3
OBLLEE KOJINYECTBO 68 4

YACOB M0 MNMPOrPAMME



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

NOYPOYHOE MNJIAHUPOBAHUE

10 KJ1IACC
KonunyecTtBo yacoB
Ne Tema ypoka KoHTponbHble | [lpakTuiyeckue SNEKTPOHHbIE UM poBEIe
n/n Bcero pa6oThI paGoThI oGpa3oBaTesibHble pecypcChbl
dusnka — Hayka o npupoge.
1 Hay4Hble MeToabl NO3HAHWS 1 0 0 https://m.edsoo0.ru/3c68e8ad
OKpY>KaroLLero mumpa
Ponb 1 mecTto pnsnku B
2 (POPMMPOBAHMI COBPEMEHHOM 1 0 0 https://m.eds00.ru/8525e6d9
Hay4HOW KapTWHbI MUpa, B
NPaKTUYeCKOn AeATENbHOCTY Noaen
MexaHn4yeckoe OBMKEHME.
3 OTHOCHTENIEHOCTE MEXHNHECKOro 1 0 0 https://m.edso0.ru/ab25722e
OBuxeHus. MNepemeleHne,
CKOPOCTb, YCKOPEHNE
4 PaBHOMEPHOE MPAMOIINHENHOS 1 0 0 https://m.edsoo.ru/4894a1ef
OBVDKEHNE
5 PaBHOYCKOPEHHOE NPAMO/INHENHOS 1 0 0 https://m.edsoo.ru/23alabee
OBVKEHNE
6 CoGoproe napeHie. YCkopenne 1 0 0 https://m.edsoo.ru/9121c8a8
cB0O6OOHOro NageHuns
KpuBOnNnHeNnHOE OBUXKEHME.
7 [B1>XeHne maTepmanbHOM TOYKM NO 1 0 0 https://m.edsoo.ru/c2756a45
OKPY>XHOCTU
MPUHUMN OTHOCUTENBHOCTN
8 ranunes. iHepumanbHble CUCTEMBI 1 0 0 https://m.edso0.ru/6e6f52b6

oTcyeTa. [NepBbli 3aKOH HblOTOHA



https://m.edsoo.ru/3c68e8ad
https://m.edsoo.ru/8525e6d9
https://m.edsoo.ru/ab25722e
https://m.edsoo.ru/4894a1ef
https://m.edsoo.ru/23a1abee
https://m.edsoo.ru/9121c8a8
https://m.edsoo.ru/c2756a45
https://m.edsoo.ru/6e6f52b6

Macca Tena. Cuna. MNMpuHumn
cynepnosuyun cun. Bropoi 3akoH
HbloTOHa ons maTepmanbHOW TOYKN

https://m.edsoo.ru/ed6e6c24

10

TpeTnin 3aKoH HbtoTOHa ons
MaTtepuanbHbIX TOYEK

https://m.edso00.ru/4733331¢e

11

3aKoH BCeMUpHOro tarotenus. Cuna
TaKecTun. lNepBas KocMuyeckas
CKOpPOCTb

https://m.edsoo.ru/1e8ac978

12

Cuna ynpyrocTtun. 3akoH 'yka. Bec
Tena

https://m.edso0.ru/127bf378

13

Cuna TpeHuns. KoadphurumeHT
TpeHus. Cuna conpoTUBNEHNSA Npu
OBV>KEHUU Tena B XXUOKOCTU NN
rase

https://m.edso0.ru/345d6fa3

14

[MocTynaTenbHOE 1 BpallaTensHoe
OBVKEHNE abCONTHO TBEPAOro
Tena. MomeHT cunel. [1nevo cunbi.
Ycnosus paBsHoBeCusi TBEPOOro Tena

https://m.edso00.ru/895793ea

15

VMnynbec matepmnansHOn TOYKN,
CUCTEMbl MaTepuasibHbIX TOYEK.
VMnynbc cunbl. 3aKOH coXpaHeHus
nMmnynbca. PeakTnBHoe OBUXXEHNE

https://m.edsoo.ru/8fefedd9

16

PaboTa n MOLLHOCTb CUJIbI.
KunHeTn4yeckas aHeprus
MaTepuanbHon To4kn. Teopema 06
N3MEHEHUN KNHETUNYECKOWN SHEPIN

https://m.edsoo.ru/f4cfcb76

17

[MoTeHumnanbHasa aHeprus.
MoTeHunanbHast 3HepPrus ynpyro
AeopMNPOBaAHHON NPY>XXUHbI.

https://m.edso0.ru/3571464d



https://m.edsoo.ru/ed6e6c24
https://m.edsoo.ru/4733331e
https://m.edsoo.ru/1e8ac978
https://m.edsoo.ru/127bf378
https://m.edsoo.ru/345d6fa3
https://m.edsoo.ru/895793ea
https://m.edsoo.ru/8fefedd9
https://m.edsoo.ru/f4cfcb76
https://m.edsoo.ru/3571464d

MoTeHumanbHasa aHeprusa Tena
BO6AM3M NOBEPXHOCTU 3eMnn

18

MNoTeHynanbHble K
HenoTeHumanbHble cubl. CBA3b
paboTbl HENOTEHUNANBHBIX CUN C
N3MEHEHNEM MEXAHNYECKOW dHEPTUn
cucTeMbl Ten. 3aKOH COXpaHeHUs
MEXaHN4eCKON aHeprum

https://m.edso0.ru/9d2{72c8

19

JlabopaTtopHasa paboTa no Teme
«/lccnepoBaHme cBs3n paboTbl CUbI
C N3MEHEHNEM MEXAHNYECKOWN
SHEPrn Tena Ha npumepe
pPacTs>XKEeHNSt PE3UHOBOIO XryTa»

https://m.edso00.ru/13786138

20

KomMmnnekcHas paboTa no teme
«KnHematnka. JuHamnka. 3akoHbl
COXPaHEHNS1 B MEXAHUKE»

https://m.edsoo.ru/f7dcdb46

21

OCHOBHbIE MONIOXKEHUSA
MONEKYNAPHO-KNHETNYECKOM
Teopun. BpoyHOBCKOE OBVKEHNE.

[ncbdyams

https://m.edsoo.ru/aecie31a

22

XapakTep ABWXEeHUNA 1
B3aMMOAENCTBUSA YaCTuUL, BELLLECTBA.
Mopenu CTpoeHuns rasos,
XKUOKOCTEN 1 TBEPAbIX Ten

https://m.edsoo.ru/bff83b67

23

Macca monekyn. Konm4ecTtso
BelyecTsa. [locTosiHHas Asoragpo

https://m.edsoo.ru/cdf5adb1

24

Tennosoe paBHOBECHKE.
Temnepatypa 1 eé€ nsmepeHue.
LLIkana Temnepatyp Llenscus

https://m.edsoo.ru/e3ea87d3



https://m.edsoo.ru/9d2f72c8
https://m.edsoo.ru/13786138
https://m.edsoo.ru/f7dcdb46
https://m.edsoo.ru/aec1e31a
https://m.edsoo.ru/bff83b67
https://m.edsoo.ru/cdf5a4b1
https://m.edsoo.ru/e3ea87d3

25

NpeanbHbin rad3 B MKT. OcHoBHOE
ypasHeHne MKT

https://m.edsoo.ru/e618e16d

26

AbconoTHas TemnepaTypa Kak mepa
cCpenHen KMHETUYECKOWN SHEPIN
OBWKEHNS MONEKYN. YpaBHeHne
MeHpgeneesa-KnanenpoHa

https://m.edsoo.ru/6641c1a5

27

3akoH JanbToHa. Ma30Bble 3aKOHbI

https://m.edsoo.ru/e5ab1332

28

JlabopartopHas paboTa no teme
«/lccnepoBaHne 3aBUCMMOCTU
MeXay napameTpammn COCTOSHUS
paspe>XeHHoro rasa»

https://m.edsoo.ru/b3ef54e2

29

N3onpouecchl B naeansHOM rase u
Nx rpacdryeckoe npencTaBfeHne

https://m.edso0.ru/69b2d137

30

BHyTpeHH:AsA sHeprus
TEPMOLNHAMNYECKON CUCTEMBI U
Cnocobbl €€ NUBMEHEHUS.
Konun4ecTtBo TennoTbl n paboTa.
BHyTpeHHASA aHeprus ogHOaTOMHOIo
noeanbHOro rasa

https://m.edsoo.ru/d5a6ccfd

31

Bugpl Tennonepenayn

https://m.edsoo.ru/d8eacc95

32

YpenbHasa TenNOEMKOCTb BELLECTBA.
Konn4ectBo TennoTbl nNpu
Tennonepepaye. AgnabaTtHbliin
npowecc

https://m.edsoo.ru/8ef74ad1

33

[MepBbIi 3aKOH TEPMOOVUHAMUKM 1
ero nNpuMeHeHre K n3ornpoweccam

https://m.edsoo.ru/facda34c

34

HeobpatmocTb npoLeccos B
npupoge. Bropon 3akoH
TEPMOOUNHAMUKM

https://m.edsoo.ru/96ealcc3



https://m.edsoo.ru/e618e16d
https://m.edsoo.ru/6641c1a5
https://m.edsoo.ru/e5ab1332
https://m.edsoo.ru/b3ef54e2
https://m.edsoo.ru/69b2d137
https://m.edsoo.ru/d5a6ccfd
https://m.edsoo.ru/d8eacc95
https://m.edsoo.ru/8ef74ad1
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https://m.edsoo.ru/96ea1cc3

35

MpuHuun gencteusa n K4 tennoson
MaLLUVHbI

https://m.edsoo.ru/c9a7d139

36

Linkn KapHo n ero K1/

https://m.edsoo.ru/2al4cb15

37

2Konornyeckue npobnemsol
TEMNNO3HEPreTrKn

https://m.edsoo.ru/73caacct

38

O6o6Lwatrowmin ypok «MonekynspHas
ur3unka. OCHOBbI TEPMOLVNHAMUKI»

https://m.edso0.ru/3a67c55f

39

KomnnekcHasa paboTa no teme
«MonekynsipHas pusnka. OCHOBbI
TEPMOOUNHAMUKM»

https://m.edsoo.ru/3a69ad11

40

MapoobpasoBaHue N KOHAEHCALNS.
VcnapeHne n kunexHne

https://m.edsoo.ru/a6b9b69f

41

ABConoTHasA N OTHOCUTENBHAS
BNa>KHOCTb BO34yxa. HacblILWeHHbIN
nap

https://m.edsoo.ru/f1f{8c83f

42

TBéppoe Teno. Kpuctanandeckume n
amopHble Tena. AHM3oTponuAa
CBOWCTB KpucTtannos. Kugkune
kpuctannbl. COBpeMEHHbIE
MaTepuansl

https://m.edsoo.ru/fc913bea

43

[MnaBneHne n KpucTanamsauusi.
YpenbHas TennoTta nnaBneHus.
Cybnnmaums

https://m.edso0.ru/33dc65d2

44

YpaBHeHue Tennosoro 6anaHca

https://m.edsoo.ru/bb4aec81

45

DNeKkTpu3auns Ten. dNEKTPUHECKUin
3apsg. [1Ba Bnga anekTpu4eckmnx
3apspoB

https://m.edso0.ru/a8975218

46

npOBO,D,HI/IKI/I, ON3NEKTPUKN U
nonyrnpoBOOHUKNA. 3aKoH

https://m.edso0.ru/37ed68d1



https://m.edsoo.ru/c9a7d139
https://m.edsoo.ru/2a14cb15
https://m.edsoo.ru/73caacc6
https://m.edsoo.ru/3a67c55f
https://m.edsoo.ru/3a69ad11
https://m.edsoo.ru/a6b9b69f
https://m.edsoo.ru/f1f8c83f
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https://m.edsoo.ru/37ed68d1

COXPaHEHUsi ANEKTPUHECKOro
3apaga

47

B3anmopencteume 3apagoB. 3akoH
KynoHa. To4ye4HbIn aneKTpuyeckui
3apsg

https://m.edsoo.ru/e794dad8

48

Hanps>XKEHHOCTb 31EKTPUYECKOIrO
nons. MNMpuHuun cynepnosnuymmn
anekTpudecknx rnonen. JinHmm
HanpPs>XEHHOCTN

https://m.edsoo.ru/c9451bee

49

PaboTa cun aneKkTpocTaTnyeckoro
nons. NoteHuman. Pa3zHocTb
noTeHunanos

https://m.edsoo.ru/ee5c7673

50

npOBOJJ,HVIKI/I N ON3NIEKTPUKIN B
ANEKTPOCTaTNHECKOM MoJie.
,D,I/IC-)J'IeKTpI/I‘-IeCKaFI NPOHNLUAEMOCTb

https://m.edsoo.ru/3fab6c85

51

ONeKTPOEMKOCTb. KoHgeHcaTop

https://m.edsoo.ru/3daf6df9

52

ONEKTPOEMKOCTb MSIOCKOro
KOHAEeHcaTopa. DHeprns
3apsAXKEHHOr0 KoHAeHcaTopa

https://m.edso0.ru/8177e866

53

JlabopaTtopHasa paboTa no Teme
"I3amepeHne aNeKTPOEMKOCTH
KoHOeHcaTopa"

https://m.edsoo.ru/86cc7f54

54

MpuHUMN gencTens N NPUMeEHeHNe
KOHOEHCATOPOB, KONNPOBaJIbHOrO
annaparta, CTPYMHOro npuHTepa.
DnekTpocTaTnyeckas sawmra.
3azemneHne anekTponpmbopos

https://m.edsoo.ru/57d2f644

55

ONEeKTPUYECKINI TOK, YCNIOBUSA €ro
cyLecTBoBaHuUsA. [MOCTOSAHHbIN TOK.

https://m.edsoo.ru/5f18e57¢c



https://m.edsoo.ru/e794dad8
https://m.edsoo.ru/c9451bee
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https://m.edsoo.ru/3fab6c85
https://m.edsoo.ru/3daf6df9
https://m.edsoo.ru/8177e866
https://m.edsoo.ru/86cc7f54
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Cwuna Toka. HanpsikeHue.
Conpotusnenune. 3akoH Oma gns
yyacTka Lenmu

56

MNocneposaTtenbHOe, NapannesnbHoe,
CMeLLaHHOEe CoeanHeHne
npoBogHUKOB. JTabopaTopHas
paboTta no Teme «/3yyeHne
CMELLaHHOro CoeanHeEHNs
pPe3ncTopoB»

0.5

https://m.edso0.ru/16e1d6f8

57

PaboTta n MoWHOCTb
9NEKTPNYECKOrO TOKA. 3aKOH
xoyns-JleHua

https://m.edsoo.ru/deed7cd5

58

3akoH Oma gnst NoHOM (3aMKHYTOW)
anekTpuyeckom uenun. Kopotkoe
3amblkaHue. JlabopatopHas paboTa
no teme «M3ameperne 3C
NCTOYHMKA TOKa 1 ero BHyTPEHHEr O
COMPOTUBIIEHNS»

0.5

https://m.edsoo.ru/d27bf8b1

59

[MpomexyTo4vHas atrecTauus /
Bcepoccuiickasa nposepo4Has
paboTa

https://m.edso0.ru/635d6acd

60

MpomexxyTovHasa atrectaums /
Bcepoccuiickasa nposepoyHas
paboTa

https://m.eds00.ru/9752944d

61

ONEKTPOHHas NpPOBOANMOCTb
TBEPAbIX METaNoB. 3aBUCMMOCTb
COMNPOTUBEHNS METANNOB OT
TemnepaTypbl. CBEPXNPOBOANMOCTb

https://m.edsoo.ru/9e45fffd

62

DneKTpu4ecKunii Tok B BakyyMe.
CBolicTBa 9/1EKTPOHHbIX MYYKOB

https://m.edso0.ru/1756cci1



https://m.edsoo.ru/16e1d6f8
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MonynpoBOAHNKK, X COBCTBEHHAsA ©
nprYMecHasi NPOBOANMOCTb.

63 N 1 0 0 https://m.edsoo.ru/8caf19d3
CeoiictBa p—n-nepexopaa.
MonynpoBoaHMKoBble NPUGOPBI
ONEeKTPUYECKMIA TOK B pacTBOpax u

64 pacniasax sNekTponnTos. 1 0 0 https://m.edsoo.ru/2d19db3b

dnekTponuTnyeckas gnuccoumnaums.
ONeKTPonn3

ONEKTPUYECKINIA TOK B rasax.
CamocToAaTEIbHbIN U

65 . 1 0 0 https://m.edsoo.ru/e95acice
HEeCcamMOoCTOSITENbHbIN pa3psg.

MonHus. Nnasma

DneKkTpnyeckue Nnpubopbl 1
YCTPONCTBA 1 UX NpaKTUYecKoe

66 1 0 0 https://m.edsoo.ru/63cedfbc
npumeHeHune. MNpasnna TEXHNKN
6e3onacHocTu
3a4éT No Teme «IANeKTpocTaTmKa.

67 [MOCTOSAHHBIN ANEKTPUHECKNIA TOK. 1 1 0 https://m.edsoo.ru/858efadd
TOKM B pasfnyHbIX cpepax»

6g | | o3epsHbin ypok. Obobaoyi 1 0 0 https://m.edso0.ru/d44cf6f4
ypok rno Temam 10 knacca

OBLLEEE KOJINHYECTBO YACOB MO 68 5 4

NMPOIrPAMME
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11 KNNACC

Ne
n/n

Tema ypoka

KonuuyectBo 4YacoB

Bcero

KoOHTpOnbHbIE
paboTbl

MpakTnyeckune
paboTbl

OneKTpOHHble uncpoBblie
obGpa3oBaTtenbHble pecypcbl

[MOCTOSAHHbIE MarHUTbI U KX
B3aumopgencteme. MarHmTHoe none.
BekTop mMarHnTHOM nHaykumn. JInHnmn
MarHUTHOW NHAOYKLUNN

https://m.edsoo.ru/dd28af1d

MarHuTHoe nosie NPOBOAHUKA C
ToKoM. OnbIT dpcTeaa.
B3anmopencterne NpoBOAHNKOB C
TOKOM

https://m.edso0.ru/91ec1665

JlabopaTtopHasa paboTa no Teme
«/13y4eHne MarHMTHOro Nons KaTyLuKun
C TOKOM>»

https://m.edsoo.ru/cbb4e22c

Lencrtene marHUTHOro Nons Ha
npoBogHVK ¢ TokoM. Cnna Amnepa.
JlabopartopHas paboTa no teme
«/lccnepoBaHne gencTens
NOCTOSIHHOIO MarHuTa Ha pamKy C
TOKOM»

https://m.edso00.ru/4c792b5c

OencTtene marHUTHOro nossi Ha
OBVDKYLLYIOCS 3apsPKEHHYIO YacTuuy.
Cwna JlopeHua. PaboTta cunbl
JlopeHua

https://m.edsoo.ru/efd1d4f4

DneKTpoMarHuTHasa nHaykums. NoTtok
BEKTOpa MarHnTHon nHgykuun. 30C
NHOYKUNN. 3aKOH 3NEKTPOMArHUTHON
nHayKumn dapanes

https://m.edsoo.ru/e89a67f1
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JlabopaTopHasa paboTa no Teme
«/lccnepoBaHne siBNEHNUS
NEKTPOMArHUTHON UHOYKLNN»

https://m.edsoo.ru/d6887aeb

NHOYyKTUBHOCTL. SBNneHve
camouHaykumn. 9C camonHayKumn.
OHEPrNa MarHUTHOrO NMONs KaTyLUKK C
TOKOM. DNIEKTPOMarHUTHoOE none

https://m.edsoo.ru/f4353eal

TexHn4yeckne ycTponcTea n nx
NPUMEHEHNE: NOCTOAHHbIE MarHUTLI,
9NEKTPOMArHnTbl, dNeKTpoasuraTesib,
YCKOPUTENWN 3/IEMEHTaPHbIX 4YacTu,
WHOYKUMOHHAs nevb

https://m.edso0.ru/3eb8de3f

10

O6o6watowmin ypok «MarHutHoe
none. AneKTpoMarHnTHas UHOYKLUS»

https://m.edso0.ru/3a2fd5b6

11

KomnnekcHas paboTta no teme
«MarHuTtHoe none.
DNeKTpoMarHUTHast MHAYKLUuns»

https://m.edso0.ru/6de9c327

12

CBob60aHbIE MEXaAHNYECKMNE
konebaHus. MapMoHnyeckune
kKonebaHus. YpaBHeHue
rapMOHNYECKNX KoNnebaHui.
[MpeBpaLyeHne sHeprnm

https://m.edso0.ru/18c5f98f

13

JlabopaTtopHasa paboTa no Teme
«/lccnepoBaHne 3aBUCMMOCTU
nepuopa mManbix KonebaHun rpysa Ha
HUTW OT OJINHbI HATU N Maccbl rpy3a»

https://m.edso0.ru/73d43b2b

14

KonebatenbHbii KOHTYP. CBO6OAHBLIE
9/IEKTPOMArHUTHbIE KonebaHus B
ngeanbHOM KonebaTelbHOM KOHTYpE.
AHanorvsa mexxgy MexaHn4eCKumn v

https://m.edso0.ru/a931b8b2
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ANIEKTPOMarHTHbIMIA KonebaHnamm

15

®opmyna TomcoHa. 3akoH
COXPaHEHUs1 SHePrun B naeanbHOM
KonebaTtenbHOM KOHTYpe

https://m.edsoo.ru/a7517812

16

[MpenctaBneHne o 3aTyxaroLmx
konebaHnax. BbIHy>KOEHHble
MexaHunyeckune konebaHmsa. Pe3oHaHc.
BbIHY>KOEHHbIE 21EKTPOMarHUTHbIE
kKonebaHus

https://m.edsoo.ru/6ac54bc2

17

MNepeMeHHbIn ToK. CUHYCcOoMaanbHbIN
nepemMeHHbIN ToK. MowHOCTb
nepemMeHHoro Toka. AMnInTygHoe 1
OencTByloLLee 3Ha4YeHne CUSlbl TOKa U
Hanps>XeHns

https://m.eds00.ru/98fd794e

18

TpaHcpopmaTop. NponssoacTeo,
nepegava n notpebneHuve
SNEKTPUYECKON SHEPTUN

https://m.edso0.ru/5b6e7722

19

YCTPONCTBO N NpakTUyeckoe
NPVIMEHEHNE 2IEKTPNYECKOro 3BOHKA,
reHeparopa rnepemMeHHoro Toka,
NVHWI 2NneKTponepeaay

https://m.edsoo.ru/1bb9e9b1

20

DKOoNorn4eckne pucku rnpum
NPOM3BOACTBE ANIEKTPOIHEPTUN.
KynbTypa ncnonb3oBaHus
9NEKTPOIHEPTUN B MOBCEAHEBHOMN
XKNSHU

https://m.edsoo.ru/f751e3ad

21

MexaHn4ecKne BOJHbI, YCNOBUS
pacnpocTpaHeHus. Nepnog,.
CKopOCTb pacnpoCcTpaHeHns 1 oanHa
BOJIHbI. [onepeyHble n NPOAObHbIE

https://m.edsoo.ru/f66aab18
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BOJIHbI

3BYyK. CKOpOCTb 3BYyKa. [POMKOCTb

22 https://m.edsoo.ru/f344ef71
3ByKa. BbicoTa ToHa. Temb6p 3ByKa
ONEeKTpPOMarH1UTHbIE BOJHbI, UX

23 CBOWCTBA N CKOPOCTb. LLlIkana https://m.edsoo.ru/f575da87
3NEKTPOMarHUTHbIX BOJIH
MpuHUMNbLI PagnocBA3n U

24 TenesmageHns. Passutune cpencrts https://m.edsoo.ru/fae4d6bb
cBsa3n. Pagnonokaumsa

25 KomnnekcHas pabota no Teme https://m.edsoo0.ru/51921a96
«KonebaHnsa n BOSIHbI»
[MpsamMonnHenHoe pacnpocTpaHeHne

26 cBeTa B OQHOPOOHON cpeae. https://m.edsoo.ru/ecc67fbd
To4ye4HbIN UCTOYHUK cBeTa. Jlyy cBeTa
OTpaxkeHune ceeTa. 3aKOHbI

27 oTpaxeHus ceeTa. [NocTpoeHne https://m.edsoo.ru/f93a7{3a
N306pa>KeHnin B NIOCKOM 3epKane
[NMpenomneHne ceeTa. [NonHoe

pg | BHyTPeHHee otpaxerue. lpepesnbhbin https://m.edsoo.ru/b84d3bce
YroJ1 NOSIHOro BHYTPEHHENO
OTpaXKEHMS
JlabopartopHasi paboTa no teme

29 «I3mepeHne nokazartens https://m.edso0.ru/63c67a56
NPEenoMIeHNsa cTekna»
JIMH3bI. NoCTpoeHne n3o6parkeHnin B

30 nmH3e. dopmMyna TOHKOW INH3bI. https://m.edso00.ru/5472dd85
YBenuyeHne nnH3bl

31 | /1aboparopnas pabora no Teme https://m.edsoo.ru/b3a2484b

«/lccnepoBaHne CBONCTB
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N306paXKeHnn B NIMH3ax»

Ouncnepcuns ceeta. CNoXHbI COCTaB
6enoro ceeTa. LiBeT. JlabopatopHas

32 https://m.edsoo.ru/faf7f386
paboTa no Teme «HabnwogeHne
ancnepcun ceeTar

gz | /HTepdeperuna caeta. Andparuys https://m.eds00.ru/32d4c656
ceeTa. [udpakumnoHHas peléTka

34 rlonepeyHoCT, CBETOBbIX BOMH. https://m.edso00.ru/673347ce
Monapusauns ceeta
OnTuyeckne npnbopbl 1 yCTPONCTBA U

35 ycnosusa nx 6esonacHoro https://m.edso0.ru/9f12c94e
NPUMEHEeHUs
["paHnLbl NPUMEHNMOCTH

g | Knaccmdeckon mexauky. floctynatel https://m.edso0.ru/b246554b
cneunanbHOn Teopun
OTHOCUTENBHOCTU
OTHOCUTENBHOCTL OOHOBPEMEHHOCTN.

37 3amefasieHne BpeMeHU 1 CoKpalleHne https://m.edso00.ru/368c57be
OJWHbI
OHeprvs n UMNybC PeNATUBUCTCKOM

38 yacTuubl. CBA3b Macchbl C 3HEPruen n https://m.edsoo.ru/cdba9f4e
NMMYSIbCOM. DHEeprusi NoKos
KomMmnnekcHas paboTa no teme

39 «OnTtmka. OcHOBbI cneLmnanbHON https://m.edsoo.ru/46edc9e2
TEOPUN OTHOCUTENBHOCT»

40 ®otorel. Gopmyna fnarka. SHeprus https://m.edsoo.ru/eedc67f5
N UMNynNbC POTOHA

41 OTKpbITVe 1 NCCneRoBarine https://m.edsoo.ru/97eab8d4

doToadhdekTa. OnbiThl A. T
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CtoneToBa

42

3akoHbl hoToadhdekTa. YpaBHeHme
OnHWTenHa ons poToaddekTa.
«KpacHas rpanuua» hotoaddekTa

https://m.edsoo0.ru/2e768471

43

HasneHne ceeta. OnbiThbl 1. H.
JlebepgeBa. Xummn4eckoe gencramne
cBeTa

https://m.edsoo.ru/e153c199

44

TexHnyeckune ycTponcTaea u
NPaKkTU4YeCcKoe NPUMEHEHNE:
hOoTONEMEHT, (hOTOLATUMK,
CONHeYHas 6aTapesi, CBeToaMoLq,

https://m.edsoo.ru/e3ab6ea4

45

PeweHne 3agay no Teme «ONeEMEHTHI
KBaHTOBOW OMNTUKW»

https://m.edsoo.ru/fed96bc6

46

Mopgenb atoma TomcoHa. OnbIThbl
Pesepdoppna no paccesHuio a-
yacTtuy,. NnaHeTapHas mogens atoma

https://m.edsoo.ru/ba433c76

47

MocTtynatbl Bopa

https://m.edso0.ru/45ee9829

48

N3ny4eHune n nornowieHne (poToHOB
npv nepexoge atoma ¢ OAHOro
YPOBHS 3HEPrun Ha apyron. Bugpl
CNEeKTPOB

https://m.edsoo0.ru/2b8a47f1

49

BonHoBble cBoncTBa YacTuy,. BonHbl
ae bponnsa. KopnyckynsipHo-
BONHOBOW ayanu3m. CrnoHTaHHOEe n
BbIHY>XAEHHOE N3y4eHne

https://m.edsoo.ru/fa995ab1

50

OTKpbITUE pagnoakTMBHOCTU. OnbIThbl
Pesepdopna no onpeneneHmo
cocCTaBa pafM0OaKTUBHOIO U3y4YeHus

https://m.edsoo.ru/ae3cad42

51

CeoiicTtea anba-, 6eta-, ramma-

https://m.edsoo0.ru/421844c4
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n3nyyeHus. Bnnanune
PagVoaKTVBHOCTU Ha XXUBbIE
OpraHn3Mbl

52

OTKpbITME NPOTOHA U HEWTPOHA.
N3oTonkl. Anbda-pacnag.
ONEKTPOHHbIN 1 MO3UTPOHHLIN GeTa-
pacnag. [amma-nanyyeHuve

https://m.edsoo0.ru/28f5e132

53

OHeprusa cBs3n HYKIOHOB B sApe.
AnepHble peakunn. ApepHoin
peakTop. NMpobnembl, NepCneKkTnBbI,
9KONOrnM4yecKne acnekTbl A0epHON
SHEepreTukun

https://m.edso0.ru/66b9f3e1

54

AnemeHTapHble YacTuupl. OTKpbITUE
no3utpoHa. Metofbl HabnoOeHNS 1

perncrtpaunm anemMeHTapHbIX 4YacTtul,.

Kpyrnbin cton «®yHaameHTanbHble
B3anmMopgencTens. EQUHCTBO
pu3nyecKomn KapTUHbI Mrpa»

https://m.edso0.ru/e9fdd819

55

OTanbl pa3BUTUSt aCTPOHOMUN.
MpuknagHoe 1 MNPOBO33PEHYECKOE
3Ha4eHne acTpoHomMmun. Bua
3Bé3gHoro Heba. Co3Besgus, sipkne
3BE30bl, MSIAaHETbI, X BUOMMOE
nBuxeHne. ConHe4vHasa cuctema

https://m.edso0.ru/47714642

56

ConHue. ConHe4vyHas akTUBHOCTb.
NcTo4vHnk aHeprum ConHua n 38€34

https://m.edsoo.ru/2aeae422

57

3BE3Aabl, X OCHOBHbIE
XapakTEPUCTUKN. 3BE3AbI MaBHON
nocnegosaTenbHOCTU. BHyTpeHHee
CcTpoeHune 3B8€34. COBpPEMEHHbIE

https://m.edsoo.ru/87fe5a43
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NPEACTaBIEHNS O MPOUCXOXXAEHNN 1
aBostoumn ConHua v 3B€34

58

MneyHbi [NMyTb — Hawa ManakTuka.
MNonoxxenne n gemxeHne ConHua B
ManakTuke. NanakTukn. Y€pHole Abipbl
B s4pax ranaktuk

https://m.edso0.ru/b483a86f

59

BceneHnaqa. Pazberanune ranakTuk.
Teopus BonbLoro B3pbIBa.
PennktoBoe nany4eHue.
MeTaranakTtuka

https://m.edsoo.ru/8bdaf7d?2

60

HepelueHHble Npo6nemMbl aCTPOHOMMUK

https://m.edsoo.ru/dec5d24b

61

M POMEXYTO4YHadA atrecTauuns

https://m.edsoo.ru/fb1faeda

62

O6o6wwarowmin ypok. Ponb pnsukn n
aCTPOHOMMUN B SKOHOMUYECKOMN,
TEXHOJIOMMYECKOWN, coumanbHOn 1
3TNYeCKOo cepax OesaTeNbHOCTH
Yyenoseka

https://m.edsoo.ru/6b1b47b9

63

O6o6Lwatowmin ypok. Ponb 1 mecTo
DU3NKN 1 aCTPOHOMUN B
COBPEMEHHOWN Hay4YHOW KapTuHe Mupa

https://m.edsoo.ru/2522c6¢f

64

O6o6watowmii ypok. Ponb
hun3n4eckon Teopun B
dhopmMMpoBaHuUM NpeacTaBieHnn o
hr3nYeCKON KapTHe Mupa

https://m.edsoo0.ru/cfd73796

65

O6o6watowmin ypok. MecTto
hr3n4eCKOoN KapTHHbI MUpa B 06LLEM
pAny COBPEMEHHbIX ECTECTBEHHO-
Hay4HbIX NpeacTaBneHnin 0 Npupoae

https://m.edsoo.ru/81ad3288

66

PesepBHbIn ypok. MarHuTHoe none.

https://m.edso0.ru/6e59e3eb
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dnekTpoMarHUTHast UHAYKUUS

PesepBHbIin ypok. OnTrka. OCHOBbI

67 cneuyanbHON Teopun 1 https://m.edso0.ru/c637b146
OTHOCUTENBHOCTU
PesepHbin ypok. KBaHTOBas (puamnka.

68 ONEMEHTbI aCTPOHOMUN 1 https://m.edsoo0.ru/324d4c87

acTpouU3nKn

OBLUEE KOJINHYECTBO YACOB MO
NMPOIrPAMME

68
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NMPOBEPAEMbIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30BATEJIbHON NPOrPAMMbI

10 KNNACC

Kop
npoBepPSAEemMoro
pe3ynbTraTta

MpoBepsiemble NpegMeTHble pe3ybTaTbl 0CBOEHUSI
OCHOBHOW 06pa3oBaTeNnbHON NporpaMmbl cpeaHero
o6uero obpa3zoBaHus

10.1

[eMoHCTpupoBaTb Ha MNpuMepax pPofib U MeCcTo (PU3NKU B
hopMUpoBaHNN COBPEMEHHOW HAy4YHOW KapTWHbl MuUpa, B
pPasBUTUN  COBPEMEHHON TEXHUKU U TEXHONOrmn, B
NPaKTUYECKON OEeATENbHOCTU NMoaen

10.2

YuntbiBaTb rpaHuLlbl NPUMEHEHNA WN3YYEHHbIX (U3NYHECKUX
Mofenen: marepuasnibHas TouKa, MWHepumanbHas cuctema
OTCYéTa, abCONTHO TBEPAOE TENO, UaeanbHbIN ras; Mogenu
CTPOEHNSA Tras0B, XUAKOCTEN W TBEPAbIX TesN, TOYEYHbIN
ANEKTPUYECKNI 3apsam — NPy pelleHnn pusnyecknx 3agad

10.3

PacnosHaBatb  u3n4eckme dBneHusi  (Mpoueccbl) wn
06BACHATb MX HA OCHOBE 32KOHOB MEXaHWKN, MONEKYNAPHO-
KNHETNYECKOMN Teopun CTPOEHNS BellecTBa n
9NEeKTPOAVHAMUKN:  PaABHOMEPHOE U  PaBHOYCKOPEHHOoe
NPSMONNHENHOE  OBWXEHue, cBOOOAHOE nageHue Ten,
OBVXEHNE MO OKPY>XXHOCTW, MHEPLUUS, B3aUMOAENCTBNE Ten;
AN ady3nsa, 6pOyHOBCKOE ABMXXEHNE, CTPOEHNE XULOKOCTEN U
TBEPObIX TeNn, U3MEHeHMe OOBbEMa Ten nNpu HarpeBaHuun
(oxnaxxgeHun), TennoBoe paBHOBecCKe, ncnapeHue,
KOHOeHcauus, nnaefeHne, Kpuctannmnsauus, KunexHue,
BNaXXHOCTb BO34yXxa, MOBbIWEHWEe AaBfieHUs rasa npu ero
HarpeBaHMn B  3aKpPbITOM  COCyAe, CBA3b  MexXAay
napameTpamm COCTOSIHUSA rasa B naonpoueccax;
anNeKTpmn3auna Ten, B3anMogencTeme 3apsnoB

10.4

OnucbiBaTb MexaHn4eckoe ABUXEHME, Ncnosb3ys
nsnyeckne BeNMYUMHBI: KoopAuHaTta, nyTb, NepemMeLleHune,
CKOpPOCTb, YCKOpPEHWe, macca Tena, cwuia, UMMynbCc Tena,
KUHeTnYeckKas aHeprus, noTeHumnanbHas aHeprus,
MexaHudeckass paboTa, MexaHM4Yeckas MOLUHOCTb;, npwu
onMcaHnM MNPaBWIbHO TPakToBaTb (U3NYECKNIA  CMbICH
NCMNOJNIb3YEMbIX BENNYMH, WX O0O6O03HaYeHUs U  eaVHWULbI,
HaxoauTb OPMy/bl, CBsA3blBAOWME OaHHYD (U3NYHECKYHO
BEJIMYMHY C OPYrUMI BENNYNHAMY




10.5

OnunceiBaTb M3y4YEHHbIE TEMIOBbIE CBOWCTBA TEN U TEMJOBbIE
SABJIEHUS, UCMNOMb3YSA (PU3NYECKME BENNYNHDI: OABNEHNE rasa,
Temneparypa, cpenHss KMHeTn4eckas aHeprus
XaoOTUYECKOro [OBWXXEHUA MOJIeKysl, CcpeaHeKBagpaTndHas
CKOPOCTb MOJIEKYSl, KOJINYECTBO TEMNOTbl, BHYTPEHHSS
aHeprus, paboTta rasa, KoaduumeHT None3Horo OencTeus
TensoBOro Asuratens; npu onnucaHnn NpaBuiibHO TPaKToOBaTb
dhursunyeckmin CMbICN NCMOb3yEMbIX BENNYMH, nx
0603Ha4YeHns n eanHnLbl, HaxoauTb dhopmynbl,
CBSA3blBaOLUME [aHHYIO (PU3NYECKYIO BENYUHY C APYruMu
BENNYMHAM

10.6

OnucbiBaTb N3YYEHHbIE NEKTPUYECKIME CBONCTBA BeLlecTsa u
ANeKTpuyeckme ABeHNs (NPouecchl), NCNOoNb3ys pusnyeckmne
BE/IMYUHBI:  INEKTPUYECKUI 3apsfd, 3SNeKTpUYeckoe none,
HaNPs>KEHHOCTb MOSAA, NOTeHuMasn, PasHOCTb MOTEeHUnanos;
npyv onucaHuM NpPaBWUIbHO TpaKToBaTb (QU3NYECKUA CMbICH
NCMNONb3yeMbIX BeNNYMH, UX O0OO03HaYeHUs W  efuHULbI;
ykasbiBaTb (OPMYJSibl, CBA3blIBAOLLME AAHHYIO (U3NYECKYHO
BENINYMHY C OPYrMU BENNYUHAMU

10.7

aHanuanpoBaTb  (U3NYECKME  MPOLECChbl U  SABJIEHWUS,
Ncnonb3ya (PU3NYECKME 3aKOHbl U MPUHUUMLI:  32KOH
BcemupHoro TaroteHus, |, Il n lll 3akoHbl HbloTOHa, 3akoH
COXPaHEeHUs1 MEXaHUYeCKOW 3HEepruu, 3akOH COXPaHeHUs
uMnynbca,  MNPUHUMM  Cynepno3vumm  CWUA,  MPUHLUM
paBHOMNpaBns MHepUnanbHbIX CUCTEM OTCYETA; MOJEKYSIPHO-
KNHETUYECKYID TEOpUto CTPOEHMS BELLEeCTBa, ra3oBble
3aKOHbI, CBA3b CpefHell KUHETUYECKOW 3JHeprun TensoBoro
OBVKEHMS MOJSIEKYNT C abCONOTHOM TemnepaTypoil, NepBbii
3aKOH TepMOOMHaMUKN; 3aKOH COXPaHEHUs 3NeKTPUYecKoro
3apaga, 3akoH KyrnoHa; npu 3TOM pasnuyatb CIIOBECHYHO
(hOpMYNINPOBKY 3aKOHa, ero MareMaTtn4eckoe BblpaXkeHue U
ycnosus (rpaHnupl, 0651acT) NPUMEHUMOCTHN

10.8

O6bACHATL OCHOBHbIE NPUHLUMMNBI AENCTBUS MaLLVH, NprubopoB
N TEXHUYECKMX YCTPOWCTB; pasnuyatb YCnoBUS KX
6e30MacHOro NCMosib30BaHNA B MOBCEAHEBHOM XXN3HN

10.9

BbINONHATL 3KCNEPUMEHTbI MO UCCneoBaHnio MU3NYecKnx
ABNEHUA W MPOLECCOB C WCMOMb3OBAHNEM MNPAMbIX U
KOCBEHHbIX N3MepPEHNIA; Npu 3ToM hopMynmpoBaTtb Npobiemy
(3amavy) 1M rmnoTesy Yy4ebHOro 3KCnepuMeHTa, cobupartb




YCTaHOBKY W3 NPeAsioXXEeHHOro o6opyaoBaHusi, MPOBOOUTL
onbIT 1 (hOPMYNNPOBaTL BbIBOAPI

10.10

OcyLwectBnatTb  nNpsiMble U KOCBEHHblE  U3MeEPEHUS
PDU3NYECKNX BEANYMH; MPU 3TOM BblbUpaTb ONTUMAasbHbIN
Ccrnocob un3mMepeHnss u WnCMnonb30oBaTb W3BECTHble METOAbI
OLIEHKM MOrpeLLHOCTen N3MepeHnin

10.11

Wccneposatb 3aBNCUMOCTHU Mexay dhusnyecknmm
BEIMYMHAMN C WCMNONb3OBaHMEM MPSAMbIX U3MEPEHURn; npu
9TOM KOHCTPYMpOBaTb YCTAHOBKY, (PMKCMpPOBaTb pe3yfnbTaTbl
NOMYYEHHON 3aBUCUMOCTU (PU3NYECKMX BENYMH B BUge
Tabnuy un rpadukosB, pAenarb BbIBOObl MO pe3ynbraram
nccnegoBaHns

10.12

Cobnogate npasuna 6esonacHoro Tpyga npu NpoBeAeHUn
nccnepoBaHUn B pamMkax y4ebHOro akcnepuMmeHTa, y4ebHo-
nccnepoBaTenbCKoOM U MNPOEKTHOWM  OeATeNlbHOCTU  C
NCNONb30BaHNEM N3MepPUTENbHbIX YyCTPOWCTB n
nabopaTtopHoro o6opynoBaHus

10.13

PewaTtb pac4éTHble 3agadnm C SABHO 3afaHHOW (hrn3nyveckom
MOAENbIO, NCMNONb3YS (PU3NYECKME 3aKOHbI M NPUHLUNUNLI; Ha
OCHOBE aHanu3a YycnoBusa 3agadqn BbloMpaTb (U3NYECKYHO
MOAeNb, BbIOENATb (U3NYECKNE BENUYUHBI U POPMYIbI,
HeobxoauMble NS €€ peLleHnsi, MPOoBOAUTb pPaCHETbl W
OLEHMBaTb PeasibHOCTb MOJTYYEHHOro 3HaYeHUs1 PU3NYECKON
BENINYMHbI

10.14

PewaTb KayecTBeHHble 3afadyn: BbICTpaMBaTb JIOMMYECKM
HEMPOTUBOPEYMBYIO LIEMOYKY PaCCY>XOEHUA C OMopoin Ha
N3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTY 1 (PU3NYECKNE SBNEHUS

10.15

Vicnonb3oBaTb Npu peweHnn yy4ebHbIX 3agadvy COBPEMEHHbIE
NHOPMaUNOHHbIE TEXHONOrnn ans novcka,
CTPYKTYPUPOBaHUS, UWHTeEpnpeTaumum 1 npegcraBfieHns
y4eBbHOM 1 Hay4YHO-NOMYNAPHON UHOPMaLMK, NOYHYEHHOWN 13
pasnn4yHbiX  UCTOYHUKOB;  KPUTUYECKN  aHanu3npoBaTb
nonyvyaemyro nHdopmaumio

10.16

MprBOAWNTL MPUMEPbl BKaga POCCUNCKUX W 3apyBexxHbIX
YYEHbIX-(PU3NKOB B pasBuUTUE HAYKWN, OOBSICHEHNE NMPOLLECCOB
OKpPY>KaloLLEero Mvnpa, B pa3sutne TEXHUKN 1 TEXHOSIOT I

10.17

Mcnonb3oBaTb TeopeTnyeckne 3HaHust no  usnke B
NOBCEOHEBHOM >XM3HN aNnsa obecneyeHns 6e30nacHOCTU MNpw
obpallieHun ¢ npubopamMm U TEXHUYECKUMU YCTPOWCTBaMW,




0N COXpaHeHWs1  340pOBbsS U COOMOAEHWST  HOPM
9KOJIOrMYECKOro NoBeAeHNs B OKpY>KatoLeln cpeae

10.18

PaboTtaTtb B rpynne C BbINOJHEHNEM PA3/INYHbIX COLMASbHbIX
ponen, nnaHupoBaTb pPaboTy rpynnbl, pauMoOHaNbHO
pacnpenensite 0683aHHOCTU 1 NaHNPOBaTh AEATENIbHOCTb B
HECTaHAAPTHbIX CUTyauusix, afeKBaTHO OUeHMBaTb BKNapg,
KaXxaoro n3 Yy4aCTHMKOB rpynnbl B pelwieHne
paccmartpusaemMon Nnpobnembl

11 KNACC

Kop
npoBepsemMoro
pe3ynbTtaTta

MpoBepsiembie NpegMeTHbIe pe3ysibTaTbl OCBOEHUS
OCHOBHOW 06pa3oBaTeNnbHON NpPorpaMmbl CpeaHero
o6uwero obpa3zoBaHus

111

[eMoHCTpupoBaTb Ha MNpuMepax pPofib U MecTo (PU3NKU B
hopMUpOBaHNN COBPEMEHHON HAy4YHOW KapTWHbl MuUpa, B
pasBUTUN  COBPEMEHHOW TEXHUKWM U TEXHONOrMnM, B
NPaKTU4YECKON  OeATEeNbHOCTU  JIOOEN, LENOCTHOCTL W
€0MHCTBO (hM3N4ECKON KapTuHbI M1pa

11.2

YuuTbiBaTb rpaHvubl NPUMEHEHNA WU3YYEHHbIX (U3NYECKMX
MOLENeN: TOYEYHbIN IIEKTPUYECKUN 3apsg, SaepHasi Mogenb
aToma, HYK/IOHHas MOopAefnb aTOMHOro sapa npu pPeLLeHun
dhursnyecknx 3agav

11.3

PacnosHaBaTb husmnyeckune AsneHns (MpoLeccehbl) 1 O6bACHATL
NX Ha OCHOBE 3aKOHOB 3JIeEKTPOANHAMUKN U KBAHTOBOW
dr3unku: aneKTpuyeckas NPOBOAUMOCTb, TEennoBoe,
CBETOBOE, XUMUYECKOE, MarHUTHOE  [OEeNCTBUSA  TOKa,
B3aUMOAENCTBME MArHUTOB, 3JIEKTPOMArHUTHass WHOYKUUS,
AENCTBME MArHUTHOrO MNONA Ha MPOBOAHUK C TOKOM U
ABVKYLUNIACS 3apsf, 9JIEKTPOMarHUTHbIE KonebaHns 1 BOJHbI,
NPSIMONIMHENHOE  PacnpoCTpaHeHMEe CBETa, OTpPaKeHue,
npenomMmneHne, NHTepgepeHunsa, andpakumsa n nonspmnsaums
CBeTa, [fucnepcusi cBeTa, (OTO3NEKTPUYECKNin apdekT
(boToabhekT), cBETOBOE  AaBfieHME,  BO3HUKHOBEHWE
NHENYATOro CrnekTpa aTtoMa BOOOPOAa, €CTECTBEHHas U
NCKYCCTBEHHas pafMoaKTUBHOCTb

11.4

OnuncbiBaTb N3y4YeHHble CBONCTBA BELLECTBA (3NEKTPUYECKIE,
MarHWTHble, ONTUYECKMNE, JNEKTPUYECKYID MPOBOAUMOCTb
Pas3fNYHbIX CPEM) N INEKTPOMAarHUTHblE SIBNEHMs (MPOLECCHI),




NCNonb3ya (U3NYECKNE BENNYMHBL: 3NEKTPUYECKNIA 3apsag,
cuna TOKa, 9NEKTPUYECKOE HamnpshKeHne, 3NEeKTPUYeckoe
conpoTuBneHne, pasHocTb noteHumnanos, OC, paboTa Toka,
WHOYKUNSA MarHUTHOro nons, cuna Amnepa, cuna JlopeHua,
WHOYKTUBHOCTb  KaTyLUKW, 3HEPrns 9SNeKTPUYECKOro 1
MarHUTHOro nonen, nepuwog W 4YactoTa KonebaHuii B
konebaTtenbHOM KOHTYype, 3apsg M cuna Toka B npouecce
FapPMOHUNYECKNX 3NIEKTPOMArHUTHbIX KonebaHunin, (oKycHoe
paccTosiHie M OMNTWYecKas cuna NuMH3bl; Npu  ONMCaHun
NPaBuibHO TPakTOBaTb (U3NYECKUI CMbICST UCMONb3YEMbIX
BE/IMYUH, NX OBO3HAYEeHNa N eauHNLbI; yKasbiBaTb (OPMYIbl,
CBsi3blBaloOLME OaHHY0 (UIMNYECKYHD BENMYUHY C APYrUMU
BENNYMHAMM

11.5

OnucbiBaTb U3Y4YeHHble KBAHTOBbIE SIBJIEHWS U MPOLIECCHI,
Ncrnonb3ys ¢manyeckne BENNYMHbI: CKOPOCTb
9MIEKTPOMArHUTHBLIX BOMH, OJIMHA BOJSIHbI U 4acToTa CBETa,
SHeprus n nMmnynbc hoToHa, NeEPVOA noslypacnana, aHeprus
CBSA3M aTOMHbIX SiAep; NPy onncaHny NpaBuibHO TPaKToBaTb
dursnyeckniAi  CMbICT  UCMOMBb3YEMbIX  BEUYUH,  UX
0603Ha4YeHNUss 1 eduMHUUpl;  yKasbiBaTb  (OPMYyJibl,
cBsA3blBaloLLMe AaHHY0 (U3NYECKYIO BENIMYMHY C OPYrMUy
BENNYMHAMMU, BbIYUCNSATb 3HaYeHNEe DU3NYECKOIN BENMNYMHDI

11.6

AHanusupoBaTe  (U3MYECKME MPOLECCbl U SABNEHUS,
ncnonb3ya u3n4eckne 3akOHbl M NPUHUMNLIL: 3akoH Owma,
3aKOHbI MOCNefoBaTENbHOrO N napanneslbHoOro CoeanHeHus
NPOBOAHNKOB, 3aKOH bxoyns - JleHua, 3aKOH
9NEKTPOMArHUTHON  UHOYKUMW, 3aKOH  NPSMOJSIMHENHOIO
pacnpoCTpaHeHNA CBETa, 3aKOHbl OTPaXKEHUS1 CBETA, 3aKOHbI
npesioMeHns CBeTa, ypaBHeHVe  JWHWTeNHa  Ons
doToaphekTa, 3aKOH COXPAHEHUS  3HEPrun,  3akKoH
COXPaHEHNS1 UMMNYyNbCca, 3aKOH COXPaHEHUSI ANEKTPUYECKOrO
3apsiga, 3akOH COXpaHeHuMst MacCOBOro 4ucna, noctynarbl
Bopa, 3aKoH pagMoakTUBHOIO pacnaga; Npu 3ToM pasnnyaTb
CNOBECHYIO (QOPMYNMPOBKY 3aKOHa, ero maremaTun4eckoe
BblpaXkeHune 1 ycnosus (rpaHuubl, 061acTt) NPUMEHUMOCTU

11.7

OnpenensTb HanpasfieHMe BeKTopa WHAYKUMM MarHuTHOro
nonsi NPOBOAHNKA C TOKOM, CUJibl AMnepa u cunbl JlopeHua

11.8

CTpounTb 1 onuceiBaTb N306paXkeHne, co3gaBaemMoe MIOCKNM
3epKanom, TOHKOW SINH30M




11.9

BbINONHATL 3KCNEPUMEHTbI MO UCCNegoBaHnio (PU3NYECKNX
ABNEHUA W MPOLECCOB C WCMOMb3OBAHNEM MNPSAMbIX U
KOCBEHHbIX M3MEPEHUIA; NpK 3TOM hopMynnpoBaTb Npobnemy
(3apa4vy) 1 rmnoTtesdy Yy4yebHOro 3KCNepuMeHTa, cobupaTb
YCT@HOBKY W3 NpenjoXXeHHoro obopynoBaHns, NPOBOAUTb
onbIT 1 (hOpMYyIMPOBAaThL BbIBOAbI

11.10

OcywectTBnsaTb  NpsiMble M KOCBEHHble  U3MEPEHUS
hU3NYECKNX BENMYUH; MPU 3TOM BbIGMPaTb ONTUMASILHbIN
cnocob wun3MepeHMss 1 NCMNOoAb30BaTb W3BECTHbIE METOAbI
OLIEHKM MOrpeLLUHOCTEN N3MEPEHNIA

11.11

VccnepoBatb  3aBUCMMOCTU  (PU3NYECKUX  BEJSIMHMUH  C
NCNOoMb30BaHNEM NPSAMbIX  U3MEPEHUN; npwv 3TOM
KOHCTPyMpoOBaTb YCTaHOBKY, (UKCUpoBaTb pPe3ynbTathl
NONy4EeHHON 3aBUCUMMOCTU (U3NYECKUX BENYMH B BUOe
Tabnuy, n rpadukoB, pfenatb BbiBOAbl MO pe3ynbraram
nccnegosaHus

11.12

CobniogaTte npasuna 6e3onacHOro Tpyda npu npoBeaeHumn
nccnepoBaHuin B paMkax y4ebHOro aKCrnepumeHTa, y4yebHo-
nccnepoBaTenbCKOM U MPOEKTHOM  OesATenbHOCTn ¢
NCNosb30BaHNEM N3MepPUTENbHbIX YyCTPOWCTB n
nabopaTtopHoro o6opyaoBaHns

11.13

Pewatb pac4éTHble 3agaqnm C SABHO 3afaHHOW (pun3nyecKomn
MOENbI0, UCMONb3YS (PU3NYECKME 3aKOHbl U NPUHLUUNGLI; Ha
OCHOBe aHanmMsa YycnoBus 3afadqn Bblbupatb (U3NYECKyo
MOAENb, BbIOENATb U3NYECKNE BENNYUHBI U DOPMYIbI,
HeobOXoauMble AN €€ pelleHnsi, NPOBOAUTb PacyHETbl U
OUeHMBaTb pPeasibHOCTb MOSYYEHHOrO 3HAYEHUSA (PU3NYECKON
BESINYUHbI

11.14

PelwaTb Ka4yeCcTBEHHble 3afadvn: BbiCTpamBaTb JIOMMYECKN
HENPOTUBOPEYMBYIO LIEMOYKY pPacCyXOeHun C Oornopon Ha
N3y4eHHble 3aKOHbl, 3aKOHOMEPHOCTUN N (PUINHECKINE SABIIEHUS

11.15

Vicnonb3oBatb npu pelleHnn yy4ebHbiX 3adady COBPEMEHHbIE
NHOPMaUNOHHbIE TEXHONOrnn ansa nowvcka,
CTPYKTYPUPOBaHWS, WHTEpNpeTaumMm 1 npegcraBfeHns
y4ebHOM 1 Hay4YHO-NOMYNAPHON UHOPMaLMK, NOSTYHYEHHON 13
pPasnn4YHbiX  UCTOYHUKOB;  KPUTUYECKN  aHanu3npoBaTb
noJsiyvyaemyro MHopmMaunio

11.16

OOBSACHATL  MPUHUMMbLI  OEACTBUSA  MalUuH, npubopoB 1
TEXHNYECKNX YCTPONCTB; pasnmyatb ycnoBms ux 6e3onacHoro




MCNOMb30BaHUS B NOBCEOHEBHOM XXN3HU

11.17

MpuBOANTL MPUMEPBLI BKlaga POCCUNCKUX U 3apyberkHbIX
YYEHbIX-(PU3MKOB B pas3BuUTME Haykn, B OOBACHEHWE
NPOLECCOB OKPYXXalLlero mupa, B pPas3BUTUE TEXHUKN W
TEXHOOrnin

11.18

Mcnonb3oBaTb TEOpeTMYeCKne 3HaHust no  uanke B
NOBCEOHEBHOM >XM3HN ANnsa obecneyeHns 6e30nacHOCTU Npw
obpaweHun ¢ npubopamm N TEXHUHECKUMU YCTPONCTBaMM,
0N COXpaHeHust  300poBbsi U cOGNIOAEHUA  HOPM
9KOJIOrMYEeCKOro NoBeAeHNs1 B OKpYy>KaroLLen cpene

11.19

PaboTtaTb B rpynne C BbINOSIHEHVMEM Pa3NNYHbIX COLManbHbIX
ponen, nnaHuposaTb  paboTy  rpynnbl,  pPauMOHaNbHO
pacnpenensatb 0683aHHOCTN U MNaHUPOBaTb OEATENbHOCTb B
HecTaHOapTHbIX CUTyauusix, agekBaTHO OueHMBaTb BKag,
Kaxkgoro n3 y4aCTHUKOB rpynnol B peLleHne
paccmartpusaemMon Nnpobnemol




NMPOBEPAEMbIE 3JIEMEHTblI COOEP>XXAHUA

10 KNNACC

Kop
pa3gena

Kopn
nposepsdemMoro
aNneMeHTa

npOBepﬂeMble AJIieMeHTbl coaepXXaHuns

PU3NKA NN METObl HAYHHOI' O NMO3HAHUA

1.1

dusuka - Hayka o npupope. HayyHble MeTofbl
MO3HaHWs  oKpyxawowero  mupa.  Ponb
9KCMNepUMEHTa 1 TEOPUM B NPOLLeCCe NO3HaHUS
NpUpPOoAbl. DKCNEPUMEHT B U31Ke

1.2

MopenupoBaHne U3NYECKNX SBNEHUA I
npoueccoB. Hay4Hble rnnoTesbl. dusnyeckue
3aKOHbl N Teopun. [paHuubl NPUMEHUMOCTN
dur3nYecKnx 3aKoHOB. MNprnHLMN COOTBETCTBUS.
Ponb un mecto duamku B dopmupoBaHnn
COBPEMEHHON Hay4HOW KapTuUHbI Mupa, B
NPaKTU4ECKON OeATENbHOCTU Mogen

MEXAHUKA

2.1

KUHEMATUNKA

2.1.1

MexaHn4eckoe pasmxeHne. OTHOCUTENBHOCTb
MEXaHN4eCcKoro ApmxeHus. Cnctema OTCYETA.
TpaekTopus

21.2

lMepemelleHne, CKOPOCTb (CPEmHAst CKOPOCTb,
MrHOBEHHas CKOpPOCTb) n yCKOpeHne
MaTepUanbHOM TOYKU, UX MNPOEKLMM Ha OCU
CUCTEMBI KoopanHar. CnoxxeHne
nepeMeLLEHNA N CNOXXEHNE CKOPOCTEN

21.3

PaBHOMepHOE n pPaBHOYCKOPEHHOE
NPAMOJIMHENHOE OBU>XKEHNe. padumkn
3aBUCUMOCTHN KoopauHar, cKOpoCTH,
YCKOpPEHMS, nyTu n nepemMeLLeHns
MaTepuanbHON TOYKM OT BPEMEHU

21.4

CBobogHoe nafeHue. YCKopeHne cBo60aHOro
nageHuns
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KpvBonuHenHoe paOBuxeHne. PaBHOMepHoe
OBUXeHne MaTepuasnbHON TOYKN no
OKPY>XHOCTW. Yrnosasi CKOPOCTb, JIMHENHasA
CKOpPOCTb. Mepuop n yacToTa.
LleHTpocTpemuTensHoe yCKopeHmne

2.1.6

TexHn4eckune yCTpoWncTBa: CNUOoMeTP,
OBV>XKEHME CHapsOoB, UErHble U PEMEHHble
nepegayu

21.7

MpakTn4eckune paboTbl. N3mepeHne
MIHOBEHHOW CKOPOCTM. WccneposaHne
COOTHOLLEHNS MexXay NyTaMKU, MNpongeHHbIMU
TenoM  3a  nocfiegoBaTeflbHble  paBHble
NPOMEXYTKN BPEMEHN NPU PABHOYCKOPEHHOM
OBV/DKEHUN C HavaslbHOW CKOPOCTbIO, PaBHOW
Hyn0. 3ydeHne OBMKEHMS Wapuka B BA3KOM
XNOKocTn.  MdydeHne  OBMXKeHUs  Tena,
OpPOLLEHHOrO rOPU30HTasNBHO

2.2

ONHAMWKA

2.2.1

MpuHuMn oTHocuTensHocTn Manunes. MNepBbin
3aKOH HbloTOHA. VHepumanbHble CUCTEMBI
OTCYéTa

2.2.2

Macca Tena. Cwuna. lMpuHuun cynepnosuumm
cun

2.2.3

BTopon 3akoH HbloToHa pnsi matepuanbHomn
TOYKN B UWHeEpUMaNbHOM CUCTEME OTCYETa
(UCO). Tpetun 3akoH HbloToHa  onsa
MaTepuanbHbIX TOYEK
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3aKoH BCEMUPHOro TAroteHusl. Cuna TsaxecTu.
MepBas KocMu4eckasi CKopocTb. Bec Tena

2.2.5

Cwuna ynpyrocTtu. 3akoH 'yka

2.2.6

Cuna TpeHus. Cyxoe TpeHue. Cuna TpeHus
CKOMbXEHMS U cuna  TPEeHUs  MOKOS.
KoadhdunumneHT TpeHus. Cuna conpoTuBieHNs
npwv OBUKEHUN Tena B XXMAKOCTU U rase

2.2.7

MocTynatenbHoe 1 BpalwaTtenbHOEe ABUMXXEHWE
abconoTHO TBEPLOro Tena




2.2.8

MOMEHT Cufibl OTHOCUTENBbHO OCK BpaLLEHMS.
Mne4o cunbl. YcnoBua paBHOBECUS TBEPOOro
Tena B8 NCO

2.2.9

TexHun4yeckune yCTponcTBa: MoALLNMHUKN,
OBWXEHNE NCKYCCTBEHHbIX CMYTHNKOB

2.2.10

MpakTndeckne paboTbl. V3yveHne pBuKeHus
Opycka NO HaAKIOHHOW NJIOCKOCTM  MNOA
OENCTBMEM HecKonbKux cun. VccnepoBaHue
3aBNUCUMOCTU CUN YNPYroCcTW, BO3HUKAKOLLNX B
AePopMPYEMON  MPYXUHE U PE3UHOBOM
obpasue, OT Benn4MHbl KX aedopmauunn.
ViccnepoBaHue ycnosui paBHOBECUSA TBEPOOIO
Tena, MMeLEero OCb BpalleHus

2.3

3AKOHbl COXPAHEHWA B MEXAHUKE

2.3.1

MmnyneCc matepuanbHOM TOYKW, CUCTEMDI
MaTepuanbHbIX ToYeK. ViMnynbC cunbl u
N3MeHeHNe nMnynbca Tena

2.3.2

3akoH coxpaHeHusi umnynsca B UCO.
PeakTBHOE OBUXEHNE

2.3.3

PaboTta cunbl

2.3.4

MoLLHOCTb cunbl

2.3.5

KuHeTndeckass aHeprna martepuanbHON TOYKMW.
TeopemMa 0 KUHETUYECKOWN SHEeprnm

2.3.6

MoTeHunanbHas  3Heprusa. [loTeHumanbHas
3Heprus ynpyro aeopMmnpoBaHHON NPY>XUHBbI.
MoTeHunanbHass  aHeprna  Tena  BOAN3K
NOBEPXHOCTN 3emnu

2.3.7

MoTeHUManbHble U HemnmoTeHuuanbHble CUJbl.
CBsi3b paboTbl HeMnoTeHuManbHbIX CUn  C
N3MEHEHNEM MEXAHNYECKOW 3HEepPrum CUCTEMBI
Ten. 3akoH COXpaHeHWst  MeXaHWYecKoWn
aHeprumn

2.3.8

Yprere n Heynpyrme CtoJIKHOBEHUA

2.3.9

TexHnyeckne YCTPOWCTBA: [OBWXKEHUE pPakKeT,

BOLAOMET, KoNnep, NPY>XUHHbIN NNCTONET




2.3.10

MpakTuyeckne paboTtbl. W3ydeHne cBA3K
CKOpOCTEN Ten npu Heynpyrom ypape.
WccnepoBaHne cBA3uM  paboTbl  CUfbl  C
N3MEHEHNEM MEXAHNYECKOI 3HEPrn Tena

MOJIEKYJIAPHASA ®U3SNKA N TEPMOONHAMUKA

3.1

OCHOBbI MONEKYJIAPHO-KUHETUYECKOW TEOPUU

3.1.1

OcHoBHbIE NONOXKEHUSA MOJIEKYNIAPHO-
KNHETNYECKON Teopun. BpoyHoBckoe
aBvxeHve. Ounddyamns. Xapaktep ABMXEHUSA ©
B3auMOOeNncTBmNA YacTuL, BeLecTsa

3.1.2

Mopenun CTpoeHna rasoB, >XUOKOCTENM W
TBEPObIX Ten U OObSACHEHME  CBOWCTB
BELLLeCTBa HA OCHOBE 3TUX MOAeNen

3.1.3

Macca wmonekyn. KonmyecTtBO BellecTBa.
lNocTosiHHas Asoragpo

3.1.4

Tennosoe paBHOBecue. Temnepatypa u eé
namepeHue. LLikana temnepatyp Lienscus

3.1.5

Mopenb noeanbHOro rasa. OcHoBHOE
ypaBHeHnEe MOJIEKYNIAPHO-KMHETNYECKOWN
Teopun naeanbHOro rasa

3.1.6

AbconioTHas Temnepartypa Kak Mepa cpenHen
KNHETUYECKON SHEPrnn TEMNJIOBOrO OBUXKEHMS
yacTuy rasa. LLikana temnepatyp KenbBuHa

3.1.7

YpaBHeHue KnanenpoHa — MeHgeneesa. 3akoH
HanbToHa

3.1.8

["a3oBble 3akoHbI. VI3onpouecchl B ngeasbsHOM
ra3e C MNOCTOSIHHbIM KONMM4YECTBOM BeELLECTBA:
n3oTepma, n3oxopa, n3obapa

3.1.9

TexHnyeckune ycTponcTBa: TEPMOMETP,
6apomeTp

3.1.10

MpakTnyeckne paboThl. KV3mepeHne macchl
BO3[yXa B KJlaCCHOW KOMHaTe. llccnegosaHuve
3aBNCUMOCTU MeXAy napameTpamu COCTOSAHUSA
pas3peXXeHHOoro rasa

OCHOBbI TEPMOOVNHAMWKI




3.2

3.2.1

TepmognHamndeckasi cuctema. BHyTpeHHss
3Heprns TepMOONHAMUYECKOW CUCTEMbI U
Cnocobbl €€ N3MeHEHUS

3.2.2

KonuyectBo Tennotel n paboTta. BHyTpeHHss
3Heprus ogHOaToMHOro ngeansbHoOro rasa

3.2.3

Bugbl Tennonepepayn: TeNONPOBOOHOCTb,
KOHBEKUMS, M3nydeHne. TennoéMKocTb Tena.
YpenbHas TeEnnoEMKOCTb BellectBa. Pacuér
KONnYecTBa TeNO0Tbl MPKU Tenaonepenade

3.2.4

MepBbIl 3aKOH TepMoguHaMuku. NpumeHeHve
nepBoro 3aKkoHa TEPMOLVNHAMUKN K
nsonpoueccam. paduyeckas mHTepnpeTaums
paboTbl rasa

3.2.5

Tennosble MawuvHbl. [lpuHUMNBbI  OEencTBUS
TennoBbIx MawwvH. [NpeobpasoBaHnsa aHeprun B
TENNOBbIX MaLumHax. KoadhduuneHt
nonesHoro gencteus (ganee — Kr) tennoson
mMawmHbl. Lnkn KapHo n ero KIz

3.2.6

BTopon 3aKOH TEPMOANHAMMKMN.
HeobpatnmocTb npoueccoB B  NpUpPOAE.
Tennosble asurarenu. DKonornyeckmne
Npo6nemMbl TEMNIOIHEPIETUKM

3.2.7

TexHun4eckune yCcTponcTBa: apuratenb
BHYTPEHHEro cropaHus, ObITOBOW
XONOANNBHUK, KOHANLVOHEP

3.2.8

MpakTnyeckne paboTbl. IaMepeHne yaoenbHON
TEenJI0OEMKOCTM

3.3

AIPEI'ATHBIE COCTOAHNA BELLIECBA. ®A30BbIE

MEPEXOObI

MapoobpasoBaHune n KoHaeHcauus. VicnapeHne

n KUMeHve. YnensHas Tennota
3.3 napoo6pasoBaHms. 3aBUCMMOCTb TeMMepaTypsl

KUMEHVst OT AaBfieHNs

ABCOMIOTHAA U OTHOCWUTENbHAs BAKHOCTb
3.3.2 BO3Ayxa. HacbILLEHHbIN nap
3.3.3 TBéppoe Teno. KpucTtannnyeckue n




amopHble Tena. AHM30TPONMSA  CBOWCTB
KPUCTannos. Kupkne KpucTannbl.
CoBpeMeHHble maTepuansbl

3.3.4

MnaBneHne wn Kpuctannusauus. YpenbHas
Tennota nnasneHunsa. Cybnnmayns

3.3.5

YpaBHeHue TennoBoro 6anaHca

3.3.6

TexHu4eckne yCTpPOWCTBA: TUIPOMETP MU
NCUXPOMETP, KanopuMeTp, TeXHonornm
MOJTy4YEHUSI COBPEMEHHbIX MaTepuanos, B TOM
4yncrie HaHoMaTepuanoB, U HAHOTEXHOOMN

3.3.7

MNpakTnyeckue paboThl. ViamepeHne
BNIAXKHOCTM BO3ayxa

SJNIEKTPOOVHAMUKA

41

SJIEKTPOCTATUKA

4.1.1

AnekTpmauunsa Ten. INeKTpndecknii 3apsag. [sa
BNOA SNEKTPUYHECKNX 3apaLoB

41.2

MpoBOAHVIKW, OUINEKTPUKMN 1 MONYNPOBOLHUKM

41.3

3aKOH COXpaHeHUs ANEKTPUYECKOro 3apsna

41.4

B3anmopenicteume 3apagoB. 3akoH KynoHa

41.5

DneKTpuyeckoe none. Hanpsi>kEHHOCTb
3JIEKTPMYECKOro nons. MpuHuUMn
cynepnosnyuu. JlvHnn HaNPs>XEHHOCTN
ANEKTPUYECKOro nons

4.1.6

Pabota cun 9nekTpocTaTU4Yeckoro nosns.
MNoTeHuman. PaszHoCcTb NOTEHUMANOB

41.7

MPOoBOAHVKMA 1 AWMIMEKTPUKMA B MOCTOSIHHOM
afieKTpuyeckoM  none.  [Ouanektpuyeckas
NPOHML,AEMOCTb

4.1.8

ONEKTPOEMKOCTb. KoHpeHcaTop.
ONEeKTPOEMKOCTb  MJIOCKOrO  KOoHAeHcaTopa.
DHeprusa 3apsiKeHHOro KoHgeHcaTopa

41.9

TexHnyeckne  ycTpouncTBa: 3NEeKTPOCKOM,
9NEeKTPOMETP, 3MeKTpocTaTnyeckas 3awumTa,
3a3eMsieHne ANeKTPonNprbopoBs, KOHAEHCATOP,
KCEPOKC, CTPYMNHbIA MPUHTEP




4.1.10

MpakTn4eckune paboTbl. N3mepeHne
ANEKTPOEMKOCTU KOHOEHcaTopa

4.2

MOCTOAHHbLIV SNEKTPUYECKUIN TOK. TOKW B PA3JTUYHBIX

CPEOAX

421

Ycnosus CyLLeCTBOBaHUSA MOCTOSAHHOIO
aneKkTpuyeckoro Toka. IctouHukn Toka. Cuna
TOKAa. [MOCTOSAHHBIN TOK

4.2.2

HanpsikeHne. 3akoH Oma gns ydacTtka uenu

4.2.3

dnekTpu4eckoe CoNpoTMBIIEHNE. YAenbHoe
COMpPOTMBIIEHNE BELLECTBA

4.2.4

MocnepoBaTenbHoOE, napannesibHoe,
CMellaHHOe coeanHeHne nNpoBoOaHNKOB

4.2.5

PaboTa anekTpmn4eckoro Toka. 3akoH [xoyns
- JleHua

4.2.6

MOLLIHOCTb 3NEKTPUYECKOro ToKa

4.2.7

anekTpoasmxylwas cuna (ganee — 30C) un
BHYTPEHHEe COMPOTUBIIEHNE NCTOYHUKA TOKa.
3akoH Owma [nsa  nonHom  (3aMKHYTOW)
anekTpunyeckon Lenun. KopoTkoe 3aMbikaHne

4.2.8

ONeKTpoHHas npPoOBOOUMOCTb TBEPOBIX
mMeTannoB. 3aBUCUMOCTb  COMPOTUBNEHNS
MeTannos oT TeMneparypbl.
CBepxnpoBogMMOCTb

4.2.9

ONeKTpMYecKnin Tok B Bakyyme. Csonctsa
9JIEKTPOHHBIX My4KOB

4.2.10

MonynpoBogHnkn. CoBCTBEHHAA 1 NpUMeCHas
NpPOBOAUMOCTb MNONynpoBoaHuKOB. CBoncTea
p-n nepexoga. NonynpoBogHnKoBbIE NPUGOPbI

4.2.11

DNEKTPUYECKNI TOK B aneKTponuTax.
DNEKTPONUTNYECKAS avuccounaums.
DneKkTponm3

4.2.12

DNEKTPUYECKII TOK B rasax.
CaMoCTOoATENbHbLIN U HECAMOCTOSITESbHbIN
pa3psg. PasnndHble Tunbl CaMOCTOATENbHOMO
pa3psga. MonHus. MNnasma
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TexHnyeckune yCTponcTBa: amnepmerTp,
BOJSIBTMETP,  peocTaTr, WUCTOYHUKM  TOKa,
aneKTpoHarpeBaTtesibHble npuéopsl,
9NEKTPOOCBETUTENbHbIE NPUBOPBLI, TEPMOMETP
COMPOTUBIIEHUS, BaKyyMHbIV anoa,
TEPMUCTOPSI n hoTOpPEINCTOPSI,
NosyNpPOBOAHUKOBBIV ANOA, ranbBaHnKa

4214

MNpakTnyeckune paboThl. N3y4eHne
CMELLAHHOro coegmMHeHns pe3ncTopoB.
Namepenne SOOC wnCTOYHMKA TOKa U €ro
BHYTPEHHEro conpoTtueneHns. HabnopgeHve
aneKTposn3a

11 KNACC

Kop
pa3gena

Kop
nposepsdemMoro
afieMeHTa

npOBepﬂeMble ANIeMeHTbl coaep>XXaHus

4

SJIEKTPOOANHAMUKA

4.3

MAIHUTHOE MNOJIE. SJIEKTPOMAIHUTHAA NHOYKUWA

4.3.1

lNocTosiHHbIE MarHuTbl. B3anmopencTteune
MOCTOSAHHbIX MarHUTOB

4.3.2

MarHuTHoe none. BeKTop MarHUTHON NHOYKLUMW.
MpuHumn cyneprno3vunn. JIMHUKM  MarHUTHOW
NHAOYKUMN. KapTuHa MHUIA MarHUTHOW NHOYKLUN
Nons NOCTOSAHHbLIX MAarHUTOB

4.3.3

MarHuTHoe nosie NPOBOAHNKA C TOKOM. KapTunHa
JIMHAA NONS AJIMHHOIMO MPSIMOro NMpPoOBOLHMKA W
3aMKHYTOrO KOJbLEBOro NPOBOOHMKA, KaTYLLKW
c TokoM. OnbIT Opctepga. Bsaummopelicteue
NPOBOAHNKOB C TOKOM

4.3.4

Cwuna Amnepa, e€ moaynb 1 HanpasneHne

4.3.5

Cuna JlopeHua, €€ mMogynb W HanpasfieHue.
OBuxeHne 3apsi>KEeHHOM YacTuubl B
OQHOPOAHOM MarHuTHOM none. Pabota cunbl
JlopeHua




4.3.6 SBneHne anekTpoMarHMTHON MHOYKLUUK
4.3.7 [MOoTOK BEKTOPA MarHUTHOWM UHAYKLMN
O0C wumHAyKuuK. 3akOH 3NEeKTPOMarHUTHOW
4.3.8 nHaykumumn dapanest
Buxpesoe anekTpunyeckoe none. 30C nugykumm
4.3.9 B MNPOBOAHMKE, OBWXKYLLEMCA MOCTynaTesisHO B
OAHOPOAHOM MarHUTHOM none
4.3.10 Mpasuno JleHua
NHOoykTnBHOCTL. ABneHue camouHaykumn. 90C
4.3.1 CaMOVHOYKLMM
4.3.12 OHeprus MarHUTHOrO MOSS KaTyLKN C TOKOM
4.3.13 DNeKTpOMarHuTHoe noJse
TexHn4YecKne yCTpomcTBa: NMOCTOSIHHbIE MarHUTbI,
9NEKTPOMarHuThbl, anekTpoasuraTtesb,
4.3.14 yCKOpUTENn aNeMeHTapHbIX yacTu,
NHOYKLUMOHHAsA neyb
MpakTnyeckne pabotbl. 3y4yeHne marHuMTHOro
nons KaTywku C ToKoM. ViccneposaHue
4.3.15 OEeNCTBUSA MOCTOSAHHOrO MarHuTa Ha pamKy C

TOKOM. WccneposaHne ABNEHNS
9/1EKTPOMarHUTHON NHAYKLMN

KOJIEBAHUA 1 BOJTHbI

5.1

MEXAHUYECKWE N SNTEKTPOMAIHUTHbBIE KOJIEBAHWA

5.1.1

KonebartenbHas cuctema. CBobopgHble
kKonebaHus. ["apMoHn4yecKkune KonebaHus.
Mepnopn, 4actota, amnmitygpa W ¢dasa
KonebaHum

51.2

Mpy>XNHHbLIN MasiTHUK. MaTtemaTrnyeckun
MasTHUK

5.1.3

YpaBHeHne rapMOHNYECKUNX KonebaHui.
KnHemaTtnyeckoe v puHaMM4ecKoe onmcaHue
KonebaTenbHOro ABMXXEHMS

51.4

[MpeBpalleHne 3Heprmm npu rapMOHUYECKUX
konebaHuax. CBA3b amMnauTydbl  KonebaHwui
NCXOOHOW BEMMYUHBI C aMnanTygamMmm KonebaHui




€€ CKOPOCTU N YCKOPEHNS

5.1.5

KonebatenbHblii KOHTYp. CBob6ogHble
9NEeKTPOMarHuUTHble KonebaHmsa B MAeaNbHOM
konebaTtenbHOM  KOHType. AHanorns mexpy
MEeXaHNYeCKNMU n 3NEKTPOMarHUTHbIMMN
konebaHuamu. ®opmyna ToMcoHa

5.1.6

3aKOH COXpPaHEeHUs1 3Heprum B KAeaslbHOM
kKonebaTtenbHOM KOHTYpe

5.1.7

BbIHY>XOEHHbIE ~ MexaHunyeckue  KonebaHus.
Pe3oHaHc. Pe3oHaHcHas Kpusas.
BbIHYy>XAEHHbIE 9NEKTPOMArHUTHbIE KonebaHus.

5.1.8

NepeMeHHbIN TOK. CuHyconpanbHbIi
nepemMeHHbIN TOK.

5.1.9

MOLLHOCTb NepemMeHHOro Toka. AMNINTYAHOE n
JencTBylollee  3HayeHWe CUbl  ToKa U
Hanps>KeHNs

5.1.10

TpaHcdopmaTtop. [MpousBoncTso, nepegada u
noTpebneHne 3NEeKTPUYeCcKom 3Heprum.
OKONIOrMYECKNEe PUCKM  MPU  NPOU3BOACTBE
SNEKTPUYECKON aHeprun. Kynetypa
NCnosib30BaHNA ANEKTPOIHEPT U B
noBcegHEBHON XXN3HU

5.1.11

TexHnyeckune yCTpoOncTBa: cencmorpad,
3NEKTPUYECKUIN 3BOHOK, IMHUN 3f1eKTponepena4

5.1.12

[MpakTnyeckne paboTbl. WccneposaHne
3aBUCUMOCTU Neproga Manbix konebaHun rpysa
Ha HUTW OT [AJIMHbI HUTWU W MacCbl rpys3a.
WccnepoBaHne nepemMeHHOro Toka B uenn u3
nocriegoBaTelbHO COeANHEHHbIX KOHOeHcaTopa,
KaTyLKn N pesnctopa

5.2

MEXAH

NHECKWNE N SNTEKTPOMATIHUTHBIE BOJIHbI

5.2.1

MexaHun4eckune BOJIHbI, ycnosusi
pacnpoCTpaHEHS. Mepunog. CkopocTb
pacnpoCcTpaHeHus 1 aanHa BonHbl. [lonepeyHsle
N NPOJOSbHbIE BOJHbI

5.2.2

NHTepdepeHuus n Aanpaxkuns




MexaHn4eCcKnx BOJIH

5.2.3

3ByK. CKopoCTb 3ByKa. [POMKOCTb 3ByKa.
BbicoTa ToHa. Tembp 3ByKa

5.2.4

ONeKTpOMarHUTHbIE BOJIHbI. YCNOBUS U3yYeHUs
9NEKTPOMArHUTHbIX BOJIH. B3aumHas
opueHTaumss BektopoB E, B wmn uv B
9NEKTPOMarHUTHOM BOSIHE B BaKyyme

5.2.5

CsoricTtBa 9NEKTPOMArHUTHbIX BOJIH:
OTpaXKeHue, npenomMneHue, nonapusauus,
anpakums, NHTepdepeHUs. CkopocTb
9NIEKTPOMarHUTHbIX BOJIH

5.2.6

LLIkana QNIEKTPOMArHMTHbIX BOJIH. I'IpmmeHeHme
ANEKTPOMarHUTHbIX BOJIH B TEXHUKE U 6bITy

5.2.7

MpuHUUNLI  pagunocessn U TeNeBUAEHUS.
Paguonokauus. OnNeKTpoMarHuTHoe
3arpsA3HeHne oKpy>xaroLuen cpeapl

5.2.8

TexHunyeckne yCTpouncCTBa: My3blKasibHble
WHCTPYMEHTbI, YNbTpasByKoBasd AMarHOCTUKA B
TEXHUKE U MeaouuuHe, pagap, PagvionpuéMHIuK,
TENeBn30p, aHTeHHa, TenegoH, CBY-neyb

5.3

ONMTNKA

5.3.1

MpsiMONMHENHOE pacnpoCcTpaHeHne cBeTa B
ogHopopgHou cpepge. Jlyd ceeta

5.3.2

OTpaxeHne cBeTa. 3aKOHbl OTPaXKEHUs1 CBeTa.
[MocTpoeHmne N306padkeHUIN B NIOCKOM 3epKasie

5.3.3

MpenomneHre ceeTa. 3aKOHbI MPESIOMIIEHNST CBETA.
ABCONOTHBIN NoKa3aTe b NPENOMAEHNS

5.3.4

[MonHoe BHyTpPeHHee oOTpaxkeHue. [lpenenbHbin
YroJ1 NOSIHOrO BHYTPEHHENO OTPaXKEHUS

5.3.5

Oucnepcnsa ceeta. CnoxHein coctas 6enoro
ceeTa. LiBeT

5.3.6

Cobupatowme 1 paccemBaroime AMH3bl. TOHKas
nmH3a. POKyCHOe pacCcTosiHMe WU ONTUYecKas
cuna TOHKOW NUH3bI. [locTpoeHne n3obpaxkeHnin
B cobuparowmx u paccemBaromx JNH3ax.




dopmyna  TOHKOW JINH3bI. YBenuyeHwue,
JaBaemMoe NIMH30M

5.3.7

Mpepensl  NPUMEHNMOCTU  FEOMETPUYECKON
ONTUKN

5.3.8

NHTepdepeHumns cBeTa. KorepeHTHble
NCTOYHMKN. YCNoBusa HabNIOAEHNS MakKCMyMOB
N MUHUMYMOB B UHTeP(EpPEeHUNOHHON KapTuHe
OT ABYX CUH(a3HbIX KOrepeHTHbIX MICTOYHNKOB

5.3.9

Ondpakums ceeta. OupakumoHHas peléTka.
Ycnosue HabnogeHus rnaBHbIX MaKCUMYMOB
npv nageHnn MOHOXPOMAaTMYeCKOro CBeTa Ha
ONPPaKLUNOHHYIO PELLETKY

5.3.10

MNonapwunzauyus ceeta

5.3.11

TexHun4yeckne  ycTpouncTtea: O4KMU, nyna,
dhoToannapar, MPOEKLNOHHbIN annapar,
MUKPOCKOM, Teneckomn, BOJIOKOHHAsA ONTuKa,
OndpakunmoHHasa pewweTka, nonapovg

5.3.12

MpakTnyeckne paboTbl. IamepeHne nokasarens
npenomMeHus. NccneposaHne CBOWCTB
N300pa>keHnin B JINH3ax. HabniogeHne
ancnepcun ceeta

SNEMEHTbI CMELMANIBHON TEOPUN OTHOCUTEJTbHOCTU

6.1

MpaHuupl NPUMEHNMOCTH KJlaCCNYECKOM
MEXaHWUKMW. MocTynatbl Teopun
OTHOCUTESIbHOCTU:  NHBAPWAHTHOCTb  MOAynNs
CKOPOCTM cBeTa B  Bakyyme, NpuHLMN
OTHOCUTESNIBHOCTN SMHLITENHA

6.2

OTHOCUTENBHOCTb OHOBPEMEHHOCTMW.
3amenJieHne BPeMeHn 1 CoKpalleHve AJIHbI

6.3

SHeprus 1 UMnybc CBOGOAHON YacTULbI

6.4

CBA3b MacCbl C 9QHeprnen un UMMysSbCOM
cBobogHom YacTuupl. OHeprusa NnokKosi
cBob60oaHON YacTuLbl

KBAHTOBASA ®UN3NKA

7.1

SNEMEHTbI KBAHTOBOW OMTUKN
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®oToHbl. Popmyna [lnaHka CBSA3WM 3SHepruu
doTOHa C €ero 4acTtoTon. IHEPrus U UMNYJSbC
doToHa

7.1.2

OTkpbITEe © wuccnegoBaHne GoToaddekTa.
Onbitel A.I". CtonetoBa. 3akoHbl (hoToaddekTa

7.1.3

YpaBHeHne OJnHWTenHa pana ¢oToaddekTa.
«KpacHas rpaHuua» potoaddekTa

714

HasneHne ceeta. OnbiThl [1.H. Jlebenea

7.1.5

Xnmmnyeckoe OencTene ceeta

7.1.6

TexHunyeckune yCTpOWnCTBa: (HhOTOINEMEHT,
doTopaTumk, conHeyHasa 6arapes, CBETOANOA

7.2

CTPOEHNE ATOMA

7.21

Mopgenb atoma TomcoHa. OnbiTel Pesepdopna
Nno NccnefoBaHND CTPOEHMS aToma.
[MnaHeTapHas mogenb atoma

7.2.2

MocTtynatbl bopa. WN3ny4eHne wn nornoileHne
(hOTOHOB Npun Nepexoe atoma C OOHOrO YPOBHS
9Heprun Ha ppyroin. Bugbl cnekTpoB. CnekTtp
YPOBHEN 3Heprnm atoma sogopoaa

7.2.3

BonHoBble cBonctBa 4actuy. BonHbl pge
Bponna. KopnyCkynsapHoO-BOSIHOBOW Ayasinam.
Ondpakumsa aneKTpoHOB Ha KpucTannax

7.2.4

CnoHTaHHOE U1 BbIHY)KOEHHOE  U3y4YeHUe.
YCTpONCTBO 1 NpUHUMN paboTkl Nasepa

7.2.5

TexHunyeckune YyCTpONCTBA: CneKTpanbHbIi
aHann3 (CMeKTpocKon), nasep, KBaHTOBbIN
KOMMbIOTEP

7.2.6

MNpakTnyeckue paboThl. HabniogeHne
NMHEeNn4aToro cnekrTpa

7.3

ATOMHOE 44PO

7.3.1

MeTopnpl HabnaeHNs n perncTpaumm
3/IEMEHTapPHbIX YacTul,

7.3.2

OTKpbITHE PaonNoaKTUBHOCTM. OnbIThl
Pesepcopma no  onpegeneHuio  cocTasa
pagnoakTMBHOro msny4deHus. Cseowncrtea anbda-,




beTta-, ramMmma-ussnyyeHus. Bnusanne
PaanoaKTUBHOCTM Ha XKNBblE OPraHN3Mbl

7.3.3

OTKpbITVE MNPOTOHA W HENWTpoHa. HyknoHHas
mMopenb appa enseHbepra — VBaHeHKo. 3apsg
sapa. Maccosoe yucrno sgpa. Visotonesl

7.3.4

Anba-pacnag. ONeKTPOHHbIA N MO3UTPOHHbIN
beta-pacnag,. ramma-nany4eHue. 3aKoH
pPaanoakTMBHOIO pacnaga

7.3.5

OHeprus CBA3W HYKNOHOB B sagpe. SAnepHble
cunbl. [lecekT maccol agpa

7.3.6

ApnepHble peakuun. [leneHne n cuHTes agep

7.3.7

AnepHbin  peakTop. TepMOsiAEpPHbIA  CUHTES.
Mpobnemsbl n nepcrneKkTuBbI sAepHoun
QHEPreTUKN. IKOJOrNYecKne acrnekTbl SAepHON
SHEepPreTuKu

7.3.8

2nemeHTapHble YacTuupbl. OTKPbITME NO3UTPOHA.
dyHOaMeHTanbHble B3auMOLENCTBIUSA

7.3.9

TexHn4yeckne ycTponcTBa: AOO3NMETP, Kamepa
BunbcoHa, agepHbIi peakTop, atoMHas 6omba

7.3.10

MpakTnyeckune paboTbl. iccnegosaHne Tpekos
yacTuy, (No roToBbIM poTorpadusim)

SJIEMEHTbI ACTPO®U3NKUA

8.1

Buo 3Bé3pgHoro Heba. CosBesgus, spkue
3BE30bl, NMIAHETbI, X BUANMOE ABVKEHNE

8.2

ConHe4Hasa cuctema. lNnaHeTbl 3eMHON rpynnbl.
MnaHeTbl-rMraHTbl U UX CRYTHUKKU, KapIMKOBbIE
nnaHeTbl. Manble Tena ConHeYHOoW CUCTEMBI

8.3

ConHue, dpoTtocdepa n atmoctepa. ConHevHas
aKTUBHOCTb

8.4

NcTouHnk aHeprm ConHua v 3B€3[,

8.5

3BE3MObl, UX OCHOBHbIE XapaKTEPUCTUKK: Macca,
CBETUMOCTb, paguyc, TemMmnepartypa, nx
B3auMOCBA3b. [narpamma «cnekTpasbHbI Knacc
- CBETUMOCTb>. 3BE3pl rnaBHOMN
nocneqoBaTesibHOCTU. 3aBUCMMOCTb «Macca —




CBETMMOCTb» ans 3BE3N rnaBHOMN
nocnepoBaTesibHOCTU

BHyTpeHHee cTpoeHne 3BE3a. CoBpeMEHHbIE

8.6 npeacTaBfeHNs O MNPOUCXOXOAEHUN N 3BOJIOLMN
ConHua v 3Bé3a. dTanbl XXN3HW 3BE3N
MneuHbin [NyTb — Hawa ManakTnka. CnnpanbHas
CTPYyKTypa [anaktukn, pacnpepeneHve 3BE3f,
8.7 rasa u nbinn. Nonoxxenne n gmxeHne ConHuya B
[ManakTuKe. Mnockas n chepuryeckas
nogcucTtemMbl FanakTukm
Tunbl ranakTuk. PagunoranakTmkm u Ksasapbl.
8.8 YépHble ablpbl B sApax ranakTuk
BceneHnnasa. PacwwupeHne BceneHHon. 3akoH
Xabbna. PasberaHve ranaktuk. Bospact u
8.9 pagnyc BceneHHon, Teopusa bonbluoro B3pbiBa.
Mopenb «ropsiven BceneHHon». Penukrosoe
n3ny4veHve
MacwTtabHas CTPYKTYypa BceneHHown.
8.10 MeTaranakTuka. HepelwéHHble npobnemsl

acTPOHOMUY




YYEBHO-METOANYECKOE OBECIMEYEHUE OBPA30BATENbLHOIO
NMPOLIECCA

OBA3ATEJIbHbIE YHEBHbBIE MATEPUAJIbI ANA YHEHUKA

1. ®usuka. 10 knacc. Makuwes I.4., Byxosues B.5., Cotckuin H.H.; nop
pepakuunen NMapdeHteeBon H.A. AKLMOHepHoe obLecTBo «/3paTenscTeBo
«[1pocseLLeHne»

2. dusmka. 11 knacc. Msikuwes I".5., Byxosues B.B., Yapyrud B.M.; nog

pepakumen Napdentoeson H.A. AKUnoHepHoe obLecTBo «30aTensCcTBo

«[1pocseLyeHne»



