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IHOACHUTEJIbHAA 3AIIUCKA

[IporpaMmma 1o ¢usnke 0a30BOr0 ypOBHS HAa YpPOBHE CpemHEro oomiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TMOJOXEHUI M TpeOOBaHUN K pe3yjbTaTaM OCBOCHHSI OCHOBHOMU
oOpa3zoBarensHOU nporpaMmel, npeacrapieHHbIXx B DT'OC COO, a Takxke ¢ yuérom QenepalibHOI
paboueii mporpamMmbl BOCIIUTAHUSI U KOHLEMIUU MpernofaBaHus yuyeOHoro npeamera «Ou3nuka» B
oOpazoBaTenbHBIX  opranmsanmusax  Poccuiickoit ~ @Depepanuu, peamu3ylOIUX  OCHOBHBIC
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

CopneprxaHue mporpamMMsl 1o (U3UKE HaNpaBlIeHO HA (OPMHUPOBAHUE €CTECTBEHHO-HAYUHOU
KapTuHbl Mupa obyyaromuxcs 10—11 kmaccoB npu oOyueHun ux Qusuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-/IESITeIIbHOCTHOTO moaxo/a. [Iporpamma mo usmke cOOTBETCTBYET TpeOOBAHUSIM
OI'OC COO Kk mMmIaHUpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEAMETHBIM pe3yJibTaTaM
0o0y4YeHHs, a TAKXKe YYUTHIBAET HEOOXOAMMOCTb PEaTM3allyd MEKIPEIMETHBIX CBA3e (DU3HUKU C
€CTECTBEHHO-HAYYHBIMU YU€OHBIMU IIpeaMeTamMu. B Hell onpenensitoTcs OCHOBHBIC LIENTU U3YUYEHUS
(GU3MKN HA ypOBHE CpPEAHEro o0Iero oOpa3oBaHUS, IIAHUPYEMbIC Pe3yJIbTaThl OCBOCHHS Kypca
(GU3UKY: TNYHOCTHBIC, METANPEAMETHBIE, IPEAMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

e IUIAHHUPYEMBIE pe3yJbTaThl OCBOCHHs Kypca (HU3MKM Ha 0a30BOM YpPOBHE, B TOM YHCIIE
IIPEIMETHBIE PE3yIbTaThl IO TOAaM O0yUYCHHUS;
e cozaepxanue yueOHoro npeamera «dusnkay 1o rojgaM oOydeHus.

dusnka Kak Hayka o Haubosee OOLIMX 3aKOHAX MPHPOJIbl, BBHICTyNAsl B KayeCTBE y4eOHOTO
npeaMeTa B IIKOJIC, BHOCUT CYIIECTBEHHBIA BKJIA[ B CHUCTEMY 3HAHHHA 00 OKpY’KalOIIeM MHpE.
[IkonbHBIH Kypc GU3MKU — CUCTEMOOOPA3yIOIIUI /17151 €CTECTBEHHO-HAYUYHBIX YUEOHBIX IIPEAMETOB,
MOCKOJIBKY (PU3MYECKHE 3aKOHBI JIS)KAT B OCHOBE IPOIECCOB M SIBJICHUN, M3YYaeMBIX XUMHEH,
Ouosiorueil, pusudeckoil reorpadueit u acrpoHomueil. Mcrnonb3oBaHue U akTUBHOE MPUMEHEHUE
(bu3NYeCcKUX 3HAHWN ONpeAessieT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHONOTHHA B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOEHMS KOCMOCA, IOJIYYEHHsS HOBBIX MaTEpUAOB C 3aJaHHBIMU
cBoiicTBaMHu U pyrux. M3ydenue Gpu3sukyu BHOCUT OCHOBHOW BKJIAJl B (POPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTUHBI MHUpa oOyyaromuxcs, B (GOpMUPOBaHHE YMEHHUI NPUMEHATh HAy4HBIH METO[
MO3HAHUS NMPYU BHINOJIHEHUHU UMHU yUEOHBIX HCCIIEI0BaHUM.

B ocHOBY Kkypca (u3nKu A7 ypoBHsSI CpeJHero oOIiero oOpa3oBaHMs MOJOXKEH pAJ UIEH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypcC SIBISETCS JIOTMYECKH 3aBEPILIEHHBIM, OH
COJIEP’KUT MaTepHuall U3 BCEX pa3/eioB (M3MKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOW, TaK U
COBPEMEHHOW (PU3UKH.

Hoes ecenepanuzayuu. B cooTBETCTBUU C HEW Marepuall Kypca (QU3NKH O0ObETUHEH BOKPYT
¢usnueckux teopuid. Benyumm B kypce siBisieTcst GOpMUPOBaHME MPEACTABICHUN O CTPYKTYpPHBIX
YPOBHSX MaTe€puH, BEIIECTBE U MOJE.

Hoes eymanumapuzayuu. EE peanuzanus npeanojaraeT HCIHOJb30BAHUE T'yMaHHTApHOIO
MoTeHIMana GU3NYECKOW HayKu, OCMBICIIEHUE CBS3HM Pa3BUTHUs (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU M SKOJIOTHYECKUMU MPOOIeMaMH.

Hoesa npuxnaonou nanpasnennocmu. Kypc ¢us3nku npeamnosaraeT 3HaKOMCTBO C IIHPOKHM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercsi TOCPEICTBOM  BBEIEHUS JJIEMEHTOB  COJEp KaHMS,
MOCBALIEHHBIX SKOJIOTUYECKUM IpoOsieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TakkKe 00CYXJeHHUs MpoOiIeM PalUOHAIBHOTO MPHUPOAONOIb30BaHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

Crep>KHEBBIMU DJIEMEHTAaMHU Kypca (U3MKM Ha YpOBHE CpelHero oouiero oOpa3zoBaHUS
ABISIOTCS  (u3MUeckue Teopuu (popMHUpOBaHHE TMPENCTABIEHUH O CTPYKType IOCTPOCHHUS
¢busznueckoil Teopuu, ponu (GyHIAMEHTAIbHBIX 3aKOHOB M MPHUHLHUIIOB B COBPEMEHHBIX



MPEJICTAaBICHUSIX O MPHUPOJAE, TPaHHUIAX MPUMEHHUMOCTH TEOpHUH, ISl OMHCAHHS €CTECTBEHHO-
HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAXO0Jl B Kypce (DM3HKU peau3yeTcsl Mpexae BCero 3a CUET
OpraHu3alK SKCIEPUMEHTAIBHON JAeATeNbHOCTH oOyuarommxcs. [yis 6a30Boro ypoBHs Kypca
(GU3MKM — STO HCIIOJIb30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIe B Nporpamme Mo (U3MKE OOBEIWHEHBI B OOMIMIA CITHCOK
YUYEHUYECKUX NPAaKTHUYECKUX padoT. BrimeneHue B ykazaHHOM IMepedyHe J1abOpaTOpHBIX padoT,
MIPOBOJIUMBIX IS KOHTPOJISI M OLIEHKH, OCYIIECTBIIACTCS YIaCTHUKaMH 00pa30BaTeIbHOTO IpoIiecca
UCXOAs U3 OCOOCHHOCTEW IUIAHUPOBAHHMA M OCHalleHus KabuHera Qusuku. Ilpu sTOM
o0ecrieynBaeTcsl OBJIAJICHHE OOYYAIOUMMHCA YMEHHSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUS,
UCCJIEIOBaHMS 3aBUCUMOCTEH (PU3MYECKUX BEJIWYHMH M TIOCTAHOBKY OIBITOB IO IIPOBEPKE
IIPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yAenseTcsl pelieHno pacy€THBIX U KaueCTBEHHBIX 3a1ad. [Ipu atom s
pacu€THBIX 3a7ad NPUOPUTETOM SBISIOTCS 33/Ja4d C SBHO 3aJaHHON (PU3HUECKOW MOJENbIO,
MO3BOJISIIOIINE IPUMEHSATH U3YUCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3zielia Kypca, Tak
U UHTETPUpPYS 3HAHUS U3 pa3HbIX pasfenoB. Uil KauyecTBEHHBIX 3a7au MPUOPUTETOM SIBISIOTCS
3a/laHusl Ha OOBSICHEHHE MPOTEKaHUS (U3UYECKUX SIBJICHUU U MPOLIECCOB B OKPYKAIOIICH KU3HU,
TpeOyrone BeIOOpa GU3NIECKON MOJIEIH ISl CUTyalliy PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBetctBun ¢ TpeboBanusimu ®I'OC COO k MatepuaibHO-TEXHUYECKOMY 00€CIIEYCHHIO
y4eOHOro Tporecca 6a30BbIid ypOBEHb Kypca (M3WKH HA YPOBHE CPEIHEro OO0IIero oOpa3oBaHUS
JOJKEH U3y4aThCs B YCIOBUSX MPEAMETHOTO KabuHeTa GU3UKH WIH B YCIOBHUSIX HHTETPUPOBAHHOTO
KaOMHETa TPEAMETOB €CTECTBEHHO-HAy4HOro mnukiaa. B kabunere (U3UKH JOMKHO OBITH
HeoOxoauMoe TabopatopHoe 000pyA0BaHUE [Tl BHIIIOJIHEHUS YKa3aHHBIX B Iporpamme o Gpusuke
YYEHUYECKUX MPAKTHYECKUX PadOT M JEMOHCTPAIIMOHHOE 000PYAOBaHHE.

JlemoHcTpanoHHoe  oOopyaoBaHue GOpMUPYETCS B COOTBETCTBHM C  IPHUHIIUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTU M 0OecredyuBaeT IOCTAHOBKY IEPEUMCIIEHHBIX B MpOTrpamMme I0
(¢u3MKe KIIOUEBBIX JAEMOHCTpalMid AN HCCIEAOBaHUS M3y4YaeMbIX SBJICHHM U TMPOIIECCOB,
AMIUPHUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHEHUH.

JIaGopatopHoe 000py/I0BaHKE JJIsl YUEHUYECKUX MPAKTUYECKUX paboT popmMupyercs B BUjae
TEMaTUYECKUX KOMITJIEKTOB U 00eCreYrBaeTcs B pacuéTe 0JTHOT0 KOMIUIEKTa Ha IByX 00y4aroluXcsl.
Tematuueckue KOMIUIEKTHI J1a0OpaTOPHOTO OOOPYNOBAaHUS JOJDKHBI OBITh TMOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJb30BaHUM AHAJOTOBBIX U LHUQPOBBIX MPUOOPOB, a TAaKKE KOMIIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJIE ITU(MPOBBIX Ta00OPaTOPUIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opmMupoBaHUE MHTEpECa U CTPEMJICHUS O0y4YaroUUXCsl K HAyYHOMY HU3YYEHMIO IIPUPOJIBI,
pa3BUTHE WX UHTEIUICKTYaJIbHBIX H TBOPYECKHUX CIIOCOOHOCTEI;

e pa3BUTHE TMPEJICTaBICHMH O HAayyHOM MeToJe TO3HaHus U  (OPMHUPOBAHUE
UCCIIEI0BATEIHCKOTO OTHOIICHHUS K OKPYKAIOIINM SBIICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PECHHS KaK pe3ysbTaTa H3YYCHHUS OCHOB CTPOCHUS
Marepuu U QyHIaMEHTAIbHBIX 3aKOHOB (PH3HKH;

e (opMHUpOBaHHE YMEHUU OOBSICHATH SIBICHUS C HWCIIOJNB30BaHUEM (DU3NYECKUX 3HAHUN U
HaYYHBIX JJOKa3aTeIbCTB;

e (opmupoBaHuE MPeACTABICHUHN 0 PO GUMKU AJISl Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHUH.

JlocTKeHUe STHX IeNeif o0ecrieunBaeTCsl pEeIeHHEM CIISAYIONIHX 3a/1a4 B IIPOLECcCe H3YUSHHUS
Kypca (U3UKU Ha YPOBHE CPEHEr0 00Iero oopa3oBaHMs:

e MpuoOpeTeHHe CHCTEMbl 3HaHMM 00 OO0mMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAs MEXaHUKY, MOJEKYJSPHYIO (DU3MKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO
(U3UKY U 3JIEMEHTHI aCTPOPU3HKH;



e (dopMupoBaHHEe YMEHHII MPUMEHATh TEOPETUYCCKHUE 3HAHUS IS OOBSICHEHHS (PU3UICCKUX
SIBIICHUY B TIPUPOJIE U JIJISl IPUHSATHUS IPAKTUUECKUX PEIICHUN B TTOBCEIHEBHOM JKU3HH;

e OCBOGHHE CIIOCOOOB PEIICHUS PAa3IMYHBIX 33]a4y C SBHO 3a/JIaHHOW (PU3MUECKOW MOJEINbIO,
3a/1a4, MOJIPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3JaHue (DPM3MUECKON MOJENH, aIeKBaTHON
YCIIOBHSIM 33]1a4H;

e TMOHWMaHWEe (UINYECKUX OCHOB W TPUHIUIIOB JICHCTBUS TEXHHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYIKAIOIIYIO CPEY;

e OBJQJCHHE METOJAMH CAMOCTOSITEILHOTO IUTAHMPOBAHHS U MPOBEICHUS (PU3NICCKUX
IKCIEPUMEHTOB, aHaM3a W HMHTEPIPETAH HWH()OPMAIUH, ONpPEIeIICHUS] IOCTOBEPHOCTH
MOJIy9€HHOTO Pe3yibTara;

e CO3/JIaHWE YCIOBHU JUISI Pa3BUTUS YMEHHUH MPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPYECKON
JESTEIILHOCTH.

Ha wu3ydenune ¢usuku (0a30BBI ypOBEHb) Ha ypOBHE CpeaHero oOmero oOpa3oBaHHs
orBoautcs 136 yacoB: B 10 kiacce — 68 yacos (2 yaca B Henento), B 11 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).

COJAEPXAHUE OBYUYEHMUSI

10 KJIACC

Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA

®uszuka — Hayka o mnpupoae. HaydyHblie MeTOIbl MO3HAHUS OKpYy»Karmiero mupa. Poisb
IKCIIEPUMEHTA U TCOPHUH B MPOIIECCE TIO3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (U3MYECKUX SBJICHUH W TporieccoB. HayduHbple rumore3sl. Duznueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHITMIT COOTBETCTBUSI.

Poas m mecto ¢usuku B (HOPMHUPOBAHMHM COBPEMEHHOW HAydyHON KapTHHBI MHpa, B
MPAKTUYECKOU ESTEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHanorobie u U(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIC TATIUKH.

Paznea 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBmxkeHne. OTHOCUTETLHOCTh MEXAaHHMUECKOTO JIBHKEeHHs. CucTemMa oTcuéTa.
Tpaexropus.

[lepemenienne, CcKOpocTh (CpedHsii CKOPOCTb, MIHOBEHHAss CKOPOCTb) U YCKOpPEHUE
MaTepualbHOM TOYKHM, MX MPOEKIIMU HAa OCHU CHCTEMbl KoopAauHaT. CJOKE€HHE NEepeMElIeHUN U
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MpsSMOJMHEHHOe [BUKeHHe. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTH U TIEPEMEIICHUST MaTEPHUAIbHOW TOYKH OT BPEMEHH.

CBoboaHoe najzeHue. Y cKkopeHrne CBOOOTHOTO MaIeHusl.

KpuBonuneiinoe aBukenue. [[B>keHne MaTepruaibHOW TOUYKHU MO OKPYKHOCTH C MOCTOSIHHOM
M0 MOJYJIO CKOPOCTBIO. YTIIOBasi CKOPOCTbh, TUHEIHast ckopocTh. [leproa u yactora oOparieHus.
LlenTpocTpeMuTeNbHOE YCKOPEHHE.

TexHuueckue ycTpoucTBa U MPAKTUUYECKOE MPUMEHEHHE: CIHAOMETp, JBUKEHUE CHapSIOB,
LIEITHBIE U PEMEHHBIE ITEpeayu.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUéTa, ULTFOCTPAIIHS KHHEMAaTUUECKUX XapaKTEPUCTHK JBHKEHUS.

[Ipeobpa3oBaHue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO3yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOIIeHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO MaieHHsI.

Hamnpasnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol



N3yueHne HepaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOIIEHUSI MEXKIY IMyTSIMH, IPONICHHBIMU TEJIOM 3a IOCIEN0BATEIbHbBIE
paBHbIE IPOMEKYTKHA BPEMEHH IIPY PAaBHOYCKOPEHHOM JBUYKEHUHU C HAYAJIBHOW CKOPOCTBIO, PABHOM
HYJIIO.

N3yueHne nBUKEHU IIAPUKaA B BI3KOU KUJKOCTH.

W3ydenune qBMKeHUs Tea, OpPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutensHocTH ['amwmies. Ilepseiii 3akoH HproroHa. VMHepruanbHble CHUCTEMBI
OoTCY€Ta.

Macca tena. Cuna. [lpunuun cynepno3uniuu cuit. Bropoii 3akon HeroToHa /u1st MatepuaibHON
Touku. Tpernii 3akoH HprOTOHA J1s1 MaTepUATIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenust (mokos, ckoiyibkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHS CKOJBXKEHUs M cuiia TpeHus nokosd. Kosdduument tpenus. Cuna cOnpoTHBICHUS IpU
JBUKEHUHM TeJa B KUAKOCTU WM rase.

[ToctynaTenbHOe 1 BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT CUJIbl OTHOCUTEIBHO OCU BpalieHud. [lnedo cuibl. YcnoBus paBHOBECUSI TBEPAOTO
Tena.

TexHuyeckue ycTpolcTBa U INPAKTUYECKOE IPUMEHEHHE: MOJIIUIIHUKY, JIBUKEHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHue nHepuuu.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnH.

Hesecomocts. Bec Tena npu ycKOpEHHOM MOABEME U MTAJICHUM.

CpaBHeHHUE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBust paBHOBecusi TBEpAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

Nzyyenne nuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YHPYTOCTH, BO3HHUKAIOUIMX B MPYXKHMHE U PE3HMHOBOM
o0paslie, OT ux 1edopMalnu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO TEJA, UMEIOIIETO OCh BPAILLICHUS.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

WNmnynbe MaTepuanbHOM TOUKH (T€a), CUCTEMbl MaTepUalbHBIX TO4yeK. MMmynbc cuibl U
M3MEHEHUE UMITyJIbCa TeJla. 3aKOH COXPAHEHUS UMITyJibca. PeakTHBHOE ABUKEHUE.

Pa6ora cunbl. MOIIHOCTE CHIIBI.

Kunetnueckass sHeprus MaTepuaiabHOW Toukd. Teopema 00 H3MEHEHUM KUHETHUYECKOM
SHEPTHUH.

[TorennmanpHas sHeprus. [loTeHnuanpHas sHEprus ynpyro aehOpMHUPOBAHHON MPYKUHBL.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnmanpHble W HEMOTCHIHMANbHBIE CUIBL. CBs3b pPabOThl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM 3HEepPTuu CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKOM SHEpruu.

Ynupyrue u Heynpyrue CTOIKHOBEHHUS.

TexHHu4ecKkue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHUE: BOJOMET, KONEpP, NPYKUHHBIA
IIUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE OBMKEHIE.



[Tepexon moTeHITHATBHOM SHEPTHH B KWHETUYECKYIO i OOPATHO.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yyenue aOCOMOTHO HEYNIPYTOro yIapa ¢ IOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3u pabOTHI CHITBI C U3MEHEHHEM MEXaHUYECKOW SHEPTUU Teja Ha IpUMepe
PacTsKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MogiekyasipHasi pu3uKa 1 TEepMOAMHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul

OcHOBHbIE TOJIOKEHHUS MOJIEKYJISIPHO-KHHETHUYECKOH TEOPUU U MX ONBITHOE OOOCHOBaHUE.
BbpoynoBckoe nemwxenue. Auddysus. Xapakrep IBUKEHUS U B3aMMOACHUCTBHS YaCTHIl BEIECTBA.
Mogenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPIBIX Teld U OOBSICHEHHE CBOICTB BELIECTBA Ha OCHOBE
3THX Mojeneil. Macca u pazmepsl MoJiekyi1. Konnuectso Bewectsa. [loctosinHast ABorazpo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Mopnens uaeanpHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KHHETUUYECKOH Teopuu
UJealbHOTO ra3a. AGCOIIOTHAS TeMIepaTypa Kak Mepa cpeiHel KHHETHUECKOI SHEPTUU TEIIOBOTO
JBHKeHUs yacTul rasa. [llkana remneparyp Kenbuna. ['a30BbIe 3akoHBI. Y paBHeHne MeneneeBa—
Kunaneiipona. 3akon JlanbroHa. M3ompoueccsl B UACAIBHOM ra3e € MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['padudeckoe mpencTaBieHHe U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue yCTpoHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, J10Ka3bIBAIOIIUE JAMCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYT
OPraHUYeCKUX COCTUHECHUH.

OnpiTel 10 AU PY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHSL.

Mopnaens onbita [lTepHa.

OnbIThI, JOKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOAECHCTBHUS.

Mopenb, HIUTIOCTPUPYIOLLAs IPUPOJLY JABJICHUS ra3a Ha CTEHKU COCY/a.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UI€aJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre Macchl BO3yXa B KJIaCCHOM KOMHATEe HAa OCHOBE U3MEPEHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATYyphl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKly TapaMeTPaMH COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmonnHamuyeckasi cuctemMa. BHyTpeHHSsST SHeprusi TEpMOAMHAMUYECKOM CHCTEMBI M
ciocoObl €€ n3MmeHeHus. KomuuecTBo TeruoTsl U pabota. BHyTpeHHsIsI HEprusi 0JHOATOMHOTO
ujeanbHOro raza. Bujipl Temonepeaaun: TEMIONPOBOIHOCTb, KOHBEKIINS, U3IyUYeHHE. Y AeIbHas
TEII0EMKOCTH BellecTBa. KoMuecTBO TEIIIOTEI IPH TEIIoNepeiaye.

[Tonsitue 06 anmuabaTtHOM mporecce. [lepBriii 3aKkoH TepMoauHaMUKH. [IpuMeHeHne nepBoro
3aKOHa TEPMOJAMHAMUKH K u3omporeccam. [ padudeckas uHTepnperanus paboTsl rasa.

BTtopoii 3akoH TepmoannamMuki. HeobpaTuMOCTh IPOIIECCOB B MMPUPO/IE.

TennoBele MamuHbl. [IpuHIKIBEL AeHCTBUS TemIoBbIX MamuH. [IpeoOpa3oBaHust sHepruu B
TerioBbIX MamuHax. Koadduuuent nonesnoro nefictus teroBoit Mamuusl. [ukn Kapho u ero
KO3 QHUIUEHT MMOJIE3HOTO ACHCTBUS. DKOJOTHUECKUE TPOOJIEMBbI TEIIIOIHEPT€TUKH.

TexHuyeckue ycTpoiicTBa U MpaKTHUECKOE MPUMEHEHHE: JBUTAaTeNb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJIOAUIBHUK, KOHAUITUOHED.

Jlemoncmpayuu

V3MeHeHMne BHYTPEHHEN SHEPTUU Tella PU COBEPLICHUH PabOoThI: BBUIET NPOOKH U3 OyTHUIKU
MoJ JEHCTBHEM CXXaTOro BO3JyXa, HarpeBaHue d(pupa B JIATyHHOH TpyOke MyTEM TpeHUs
(BUIEOIEMOHCTpAIIHS ).

W3meHneHne BHyTpeHHEH 3Hepruu (TemMrepaTyphl) Tella Ipy TeIuionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, IBUraTeNsi BHYyTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIIS.



Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Acpezcamnuie cocmoanusn eeuyecmea. Dazosvie nepexoont

[Tapoobpa3oBanue u KoHIeHcaus. VcnapeHue u kKureHue. AOCOMIOTHAS U OTHOCHTEIbHAS
BJIQKHOCTh BO3Ayxa. HacelmeHHBI map. YenbHas TeIUioTa MapooOpa3oBaHUs. 3aBUCHMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

Teépnoe tenmo. Kpucramnuueckue u amopduble Tena. AHU30TPOIUS CBOWCTB KPUCTAJIOB.
Kunkue kpuctaisl. CoBpeMeHHbIe MaTepuaisl. [InaBnenue u kpuctauzanus. Y qenbHas TemioTa
iasnenus. Cyonumanusi.

YpaBHEHHE TEIJIOBOTO OanaHca.

Texnuyeckue ycTpoWcTBa W MPaKTUYECKOE IMPUMEHEHHE: TUTPOMETP U ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU TTOJTYYEHUsI COBPEMEHHBIX MaTepHUaJIOB, B TOM YHCIIE HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILEHHBIX [1apPOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

CniocoObl U3MepeHus BIaKHOCTH.

HaGuroienne HarpeBaHus ¥ IIABICHUS KPUCTAJLUTIIECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaIIOB.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenne 0THOCUTEIHHON BIaKHOCTH BO3TyXa.

Paznen 4. DuekTpoanHamMuka

Tema 1. Inekmpocmamuka

DnekTpusanus Tea. DIEeKTpUYecKuil 3apsaa. J{Ba Buaa snekTpuueckux 3apsaos. [IpoBogHuky,
JTUAJICKTPUKHU U TIOJIYITPOBOHUKH. 3aKOH COXPAHEHUS dJIEKTPUUYECKOTO 3apsia.

B3aunmopeiictBue 3apsnoB. 3akoH Kynona. Toueunslil 35eKTpuYecKuid 3apsia. DINEKTPUUIECKOE
nosie. Hampsik€HHOCTB 3JeKTpUYecKoro moiid. [IpuHImMn cyneprno3uiuy 3JIEKTPUUYECKUX TOJICH.
JInHnM HanpsKEHHOCTH SJEKTPUUYECKOTO MO,

Pabota cun anekrpoctatudeckoro nosst. [lorennuan. Pasnocts morennuanos. [IpoBoguuku u
JTUAJIEKTPUKHU B AJIEKTPOCTATHUECKOM MoJ€e. JuanekTpuyeckas NpoOHUIAEMOCTb.

OnektpoémkocTh. KonzmeHcarop. IJIEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpA. DHEPTUs
3apsyKEHHOT0 KOHJIEHCATOPA.

TexHudeckue yCTpONUCTBA U MPAKTHYECKOE TMPUMEHEHHUE: JJIEKTPOCKOM, 3IIEKTPOMETD,
ANEKTPOCTATUYECKAsl 3alllTa, 3a3eMJICHUE SJICKTPONpUOOpPOB, KOHIEHCATOpP, KOMHUPOBATHHBIN
anmnapar, CTpyMHBIM IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUS IIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE TI0JIE 3apSKEHHBIX TEll.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMDIEKTPUKHU B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUIOUIA/M MJIACTHH, PACCTOSHUS
MEXIy HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwtit anekmpuyeckuit mox. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKHUI TOK. Y CIIOBHSI CYIIIECTBOBAHUS JIEKTPUIECKOTO ToKa. crounmku Toka. Cuma
ToKa. [IoCcTOsIHHBIN TOK.

Hamnpspkenune. 3akon Oma aj1g y4acTka Ienu.



DJIEKTPUYECKOE COMPOTHUBIICHHUE. Y IEIbHOE CONMPOTUBIIEHUE BemiecTBa. [locienoBarensbHoe,
napajuieJbHOE, CMEIIaHHOE COeIMHEHHE MPOBOAHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jlkoys—JIeHna. MOIHOCTh AIEKTPHUYECKOTO TOKa.

DNEKTPOABMKYIAas CUJIa U BHYTPEHHEE CONPOTUBJICHUE MCTOYHMKA TOKa. 3akoH Oma ajis
MOJTHOHU (3aMKHYTOM) AJIEKTpHUIecKoi rienu. KopoTkoe 3amblkaHueE.

DNEeKTpOHHAs MPOBOJAUMOCTD TBEP/IBIX METAJIJIOB. 3aBUCUMOCTH CONMPOTUBIICHUS METAJIJIOB OT
TemnepaTypbl. CBEpXIIPOBOAUMOCTb.

DnexTpuuecKuid Tok B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoaauku. CoOCTBEHHass W NPUMECHAas IPOBOJMMOCTH  IOJYIPOBOIHHKOB.
CoiictBa p—N-nepexona. I1omynpoBoJHUKOBEIE TPUOOPHI.

DJIEKTPUYECKMH TOK B pacTBOpax M paciuiaBax JJIEKTPOJUTOB. DJICKTPOJIUTHYECKAS
JUCCOoLMaIusl. DIEKTPOIIU3.

DJIEKTpUYECKUH TOK B razax. CamMoCTOSITENbHBIA M HECAMOCTOATENbHBIN pa3psia. MosHus.
[Tna3ma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: aMIEpPMETpP, BOJIBTMETP, PEOCTaT,
HMCTOYHHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, JIEKTPOOCBETUTENBHBIE PUOOPHI, TEPMOMETP
COMPOTHUBIICHHUS, BAKYYMHBIN JHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI, MOITYIPOBOJIHUKOBBIA THO,
rajbBaHHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKCHHUS.

3aBUCUMOCTh CONPOTUBICHUS IUIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, ILUIOIIAAU
MONIEPEYHOI0 CEYEHUSI U MaTepHuaa.

CwmenaHHOe COeIMHEHUE TTPOBOHUKOB.

[IpssMoe wu3MepeHHe dIeKTpOoABMXKYIIEH cuibl. KopoTkoe 3aMblkaHHMe TrajgbBaHHYECKOTO
3JIEMEHTA U OlICHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTbH CONIPOTUBIICHUS METAJIJIOB OT TEMIIEPaTypPHI.

[IpoBOAMMOCTD JIEKTPOJIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSISI TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue >meKTpoABMKYIIEH CHITbl UICTOYHUKA TOKA U €r0 BHYTPEHHETO COTIPOTUBIICHUS.

Habmonenue anekrponusa.

MexnpeameTHblie CBSI3U

N3yyenne kypca ¢usuku 0OazoBoro ypoBHsS B 10 Kiacce oOCymIeCTBISIETCS C YYETOM
coJiepKaTeIIbHBIX MEKIIPEIMETHBIX CBS3EH ¢ KypcaMH MaTeMaTUKH, OWOJIOTHH, XUMUH, Teorpadun
Y TEXHOJIOTHH.

Meorcnpeomemnvie nonsimus, CBI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO ITO3HAHMUS: SIBJICHHE,
HayuyHbIi (akT, runoresa, (usMyUeckas BENUYMHA, 3aKOH, TEOpHs, HAOIIOJACHHE, HKCIIEPHUMEHT,
MOJICJIUPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHUH, TUHEHHas QyHKIuUs, mapaboia, Tunepbona, ux
rpaguKku W CBOWCTBA, TPUTOHOMETpHUYECKHE (YHKIHUHU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPHUECKOE TOXK/IECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPAUHAT, CJI0KEHHE
BEKTOPOB.

buonocus: Mexannueckoe IBUKEHHE B KUBOUM mpupone, nuddysus, ocMoc, TermiooOMeH
JKUBBIX OPTraHU3MOB (BHJBI TEIUIONEPEaaun, TEIUIOBOE PABHOBECHUE), IJIEKTPUUYECKUE SIBIICHUS B
YKUBOW MPUPOIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOSCHHWE aTOMOB W MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, TeTIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEW U ra30oB, dJEKTPUUECKHE CBOMCTBA
METaJUIOB, JIEKTPOJIUTUYECKAS TUCCOITHAIINS, TaThBAHUKA.

Teoepaghus: BIaXXHOCTH BO3/AyXa, BETPHI, 0apoMeTp, TEPMOMETD.



Texnonoeus: npeoOpa3zoBaHue IBUKEHHH C HCIOJIB30BAHHMEM MEXaHHU3MOB, YUYET TPEHUS B
TEXHUKE, MOAMIUITHUKY, UCTIOJIB30BAHHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHHUKE (paKkeTa, BOJOMET
W JIpyrue), JABUraTellb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOW XOJIOAUJIBHUK,
KOHJUILIMOHEDP, TEXHOJIOTUH MOITYYEHHs] COBPEMEHHBIX MaTEpUaIOB, B TOM YHUCIIE HAHOMATEPUAJIOB,
U HaHOTEXHOJIOTHH, OJJIEKTPOCTAaTHYeCKas 3alluTa, 3a3eMJICHHE JJIEKTPOnpuOOpOB, KCEPOKC,
CTPYWHBI TPHHTEP, JJIEKTPOHATPEBATEIbHbIE TNPHOOPHI, 3IEKTPOOCBETUTEIIBHBIE MPHOOPHI,
raJibBaHUKA.

11 KIIACC

Paznea 4. DiiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IlocTosiHHBIE MarHUTHI. B3auMoneicTBHE MOCTOSIHHBIX MarHUTOB. MarnutHoe noiue. Bektop
MarHuTHOM UHAYKIMH. [I[puHIMn cynepno3uuy MarHuTHBIX IToJIel. JIMHUM MarHUTHOW MHIYKIIMH.
KapTuna 1MHUI MarHUTHOW MHAYKIMHU 10JI TOCTOSTHHBIX MarHUTOB.

MarautHoe mnosie NpoBOAHMKAa ¢ TOKoM. KapTuHa JMHUN MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO IIPSIMOTO NMPOBOJHUKA U 3aMKHYTOI'O KOJIBLEBOIO IPOBOJHUKA, KATYLIKU ¢ TOKOM. OTbIT
Opcrena. BzanmopelictBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAalIPABJICHUE.

Cuna JlopeHua, e€ MOy U HampaBjieHUe. JBrkeHne 3apsKEHHON YacTULIbl B OJTHOPOJIHOM
MarHuTHoM nose. Pabora cuiel Jlopenna.

SBneHue DNEKTPOMAarHUTHOM MHAyKIMHM. IIoTOk Bekropa MarHUTHOM  MHAYKIUU.
OneKTpOoABMKYLIas CHJIa UHIAYKLIUU. 3aKOH 3JIEKTPOMarHuTHON uHaykuuu dapanes.

BuxpeBoe nanexkTpuyeckoe Imosie. ODJIEKTPOJABMKYIIAs CHJIA HUHAYKIMM B IPOBOJHUKE,
JOBUKYLIEMCSI IIOCTYIIATEIbHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

WNHayKTUBHOCTG. SIBIIeHME CAMOMHIAYKLINN. DIEKTPOABIIKYIIAs CHUIa CAMOMHIYKLIH.

DHeprus MarHUTHOT'O TOJIS1 KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHCTBA M  MPAKTUYECKOE MPUMEHEHHE: IOCTOSHHbIE MAarHMTHI,
AJIEKTPOMArHUThl, MEKTPOIBUraTEIlb, YCKOPUTEIN JIEMEHTAPHBIX YaCTUL, MHAYKLIHOHHAS 11€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIMHUM MHOYKIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIla Ha MOHBI JJIEKTPOJINTA.

SIBiEeHHE ANEKTPOMArHUTHOW NHIYKIIMH.

[IpaBuio JleHna.

3aBUCUMOCTD 3JIEKTPOJABMKYIIEH CHJIBI MHIYKIUU OT CKOPOCTH HM3MEHEHHMS MAarHMUTHOIO
MTOTOKA.

SIBneHne caMOMHTyKIMH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3y4yeHre MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

WccnenoBanue 1eicTBUSA NOCTOSTHHOTO MarHATa HAa PAMKY C TOKOM.

HccnenoBanue siBIE€HUS AIEKTPOMarHUTHOM NHIYKIIUH.

Pa3nen 5. Kojie0anust ¥ BOJITHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHble KOJIEOAHUS

Konebartenbnas cucrema. CBoOOIHBIE MeXaHWYecKue KoneOanus. [[apMoHnueckue kojaebaHusl.
[lepuon, uwacrora, ammiutyga u ¢asza koneOanuit. [IpykuHHBI MasTHUK. MaTeMaTHYECKHUMA



MasiTHUK. YpaBHEHHE TapMOHMYECKUX KoseOaHuil. IlpeBpalieHue sHepruu Nmpu rapMOHHYECKUX
KoJIeOaHUsX.

Konebarenbubiit  koHTYyp. CBOOOJHBIE JIIEKTPOMAarHUTHBIE KOJIEOaHHS B HUCATBHOM
KoJIe0aTeIbHOM KOHTYpPE. AHAIOTHS MEXKITY MEXaHUYECKUMU U 3JICKTPOMArHUTHBIMU KOJICOaHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B HI€ATbHOM KOJIe0aTEIIbHOM KOHTYPE.

[IpencraBnenne O 3aTyXaomUX KojeOaHUsAX. BBIHYKICHHbIE MEXaHHUECKHE KOJeOaHMUS.
Pe3onanc. BeiHyk/1eHHBIE 2JIEKTPOMArHUTHIE KOJIeOaHusI.

Ilepemennbiii Tok. CuHycOMAANbHBIM INEPEMEHHBI TOK. MOILIHOCT NEPEMEHHOrO TOKA.
AMIUTUTYAHOE U JEHCTBYIOLIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSKEHUSI.

Tpancdopmarop. IlpousBoacTBo, mepenada M MOTPEOJICHHE HIEKTPHUECKOW HIHEPIHH.
OKOJIOTMYECKUE PHUCKM TpU MPOU3BOJACTBE 3NEeKTpo3Hepruu. KynbTypa ucCnonb3oBaHUA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HH.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: AIEKTPUUYECKUN 3BOHOK, T€HEPATOp
IIEPEMEHHOTI'0 TOKa, JTMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

UccnepoBanue mapameTpoB KoJjieOaTeNIbHOM CHUCTEMbI (MPYKUHHBIM WM MaTeMaTUYeCKHUI
MasITHHK).

Habnronenue 3aTyxarommx Koiedanui.

HccnenoBanme cBONCTB BBIHYXICHHBIX KOJIeOaHUM.

HaGimotenue pe3oHanca.

CBOOOIHBIE ANMEKTPOMArHUTHBIE KOJIeOaHus.

OcmworpaMMbl — (3aBUCUMOCTH ~ CHUJIBI  TOKa U HANpsOKEHUST OT BPEMEHH)  JUIs
ANEKTPOMArHUTHBIX KOJICOaHHH.

Pe3onanc mpu mocienoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYLIIKW HHAYKTHUBHOCTH U
KOHJIEHCATOopA.

Mosenb TMHUY 3JIEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCUMOCTH MEPHO/Ia MANbIX KOJ€OaHWd rpy3a HA HUTU OT JJIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue nepeMeHHOro TOKa B LIEMHU U3 MOCIEA0BATENbHO COETMHEHHBIX KOHIEHCATOPa,
KaTyLIKH U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 0IHbL

MexaHnueckue BOJIHBI, ycinoBus pacnpoctpaHenus. llepuon. CkopocTs pacnpocTpaHeHUs U
JuiiHa BoJiHbL. [lonepeunble n npoaonbHble BOIHBL. MHTEpdepeHunsa u qudpakius MEXaHUNYeCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbBIE BOJIHBI. YCIOBHUSI HU3IyYEHHs] JIIEKTPOMAarHUTHBIX BOJH. B3auMHas
opueHTtanus BekTopoB E, B, V B anexTtpoMaruutHo#l BoHe. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpaXEHHMEe,  NpeloMIIeHHe,  mnojspuszauus, audppakuus,  uHTepdpepeHuus.  CKOpPOCTb
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJIH. [I[puMeHeHre 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI paroOCBA3U U TENIEBUACHUS. Paaronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue ycCTpoOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas IMArHOCTUKA B TEXHUKE U MEJIULIMHE, pajap, paAuonpuEMHUK, TEIEBU30p, AHTCHHA,
tenepon, CBU-nieus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

Konebmomieecs: Teno Kak HCTOYHHK 3BYKa.

Habmoienue otpakeHus U NpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny U AuPpakiny MEXaHMIECKUX BOJH.

3BYKOBOM PE30HAHC.



HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYI0M ¥ 9aCTOTOM KOJIeOaHUA.

HccnenoBanue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaXXEHHUE, IPETOMIICHUE, MOJIpU3aLus,
mudpakus, nHTepdepeHIus.

Tema 3. Onmuxa

['eomeTrpuueckas onrtuka. [IpsiMmonuueliHOe pacpoCcTpaHEHUE CBETA B OJHOPOIHOM cpee. JIyu
cBera. TOYeUYHbIN UCTOYHUK CBETA.

OTtpaxxeHue cBera. 3akOHBI OTpaxkeHus cBeta. [locTpoenune n300pakeHui B INIOCKOM 3epKalle.

[Ipenomienue cBera. 3aKOHBI TpEIOMIICHUS cBeTa. AOCOMIOTHBIN MMOKa3aTeNb MPETOMIICHHUS.
[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroi MoJIHOro BHYTPEHHEr0 OTPaKEeHUS.

Hucniepcus csera. CiioxHBIH cocTaB Oenoro cera. L{Ber.

Cobuparomie 1 paccenBaronue JUH3bL. ToHKas auH3a. DOKYCHOE pacCTOSHUE U ONTHYECKAas
cuiia TOHKO#H TnH3bL. [locTpoeHne n300pakxeHuii B COOMpArOMX 1 paccenBaronux JnH3ax. ®opmyna
TOHKOM JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKU.

Bonnosas onrtuka. Marepdepennus cBeta. KorepeHTHbIE HCTOYHUKU. Y CIOBUS HAOIIOICHUS
MaKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpaxius ceeta. JndpaknponHas pemérka. Y ciaoBue HaOMIOJCHHUS TIaBHBIX MAKCHMYMOB
IIPH MaJeHUH MOHOXPOMATHYECKOI0 CBETa Ha TU(PAKIIMOHHYIO PEIIETKY .

[Tonspusanus ceera.

Texnuyeckue ycTpoWcTBa W MpakTUYECKOE IMPUMEHEHHEe: OYKH, Jiyna, Qoroamnmapar,
MPOEKIIMOHHBIN anmapaT, MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, AU(PAKIMOHHAS pPeIlIéTKa,
MOJIIPOUI.

Jlemoncmpayuu

[IpsiMonuHEiHOE pacpoCTpaHEHUE, OTPAKEHHUE U IperoMiieHHe cBera. Onruueckue
pUOOPHI.

[TonHoe BHyTpeHHEE oTpakeHue. Mojienb CBeToBO1a.

HccnenoBanue cBONCTB U300paXKeHU B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIIA.

HaGmronenue nnrepdepeHimu ceera.

Habmtonenue nudpaxkuuu cera.

HaGmronenue qucnepcun certa.

IlosydyeHne ciekTpa ¢ HOMOIIBIO PU3MBI.

[Tonydyenune cekTpa ¢ HOMOIIbIO TU(PPAKIIMOHHON PEHIETKY.

HabmtoneHue nonsipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepenue nokasaresns NpeaoMIIEHUs CTEKIIA.

WccnenoBanue cBONCTB N300paXeHH B TMH3aX.

Habmtonenue nucnepcuu cBeta.

Pa3nen 6. OcHOBBI cIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

['panuubl TPUMEHMMOCTH KJIACCHMYECKOM MexaHuKd. [locTynaTel crnenuasbHOW TEOpUu
OTHOCUTEJIBHOCTH: MHBAapUAaHTHOCTb MOJYJISI CKOPOCTH CBE€Ta B  BaKyyme, [PUHIMUI
OTHOCUTEIBHOCTH DHHINTEHHA.

OTHOCUTENBHOCTHh OJJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUITUHBI.

OHeprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ YHEPTrUEH U UMITYJILCOM PEISATUBUCTCKOM YaCTULIBI. DHEPTUsI MOKOSI.

Pasnen 7. KBanroBas puszuka

Tema 1. Inemenmot K6AHRMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u 3Hepruu (HOTOHA C €ro YaCTOTON. DHEPrus U MMITYJIbC
dboToHa.



OtkpoiTue u uccnenopanue dporodddexra. Onwitel A. I'. CroneroBa. 3akoHbl GoTtodrddexra.
VYpaBuenue Diinmreitna s poroaddexra. «Kpacnas rpanuna» Gororddexra.
JlaBnenue cBera. Onwithel [1. H. JIeOenena.
XUMHYECKOE IEHCTBUE CBETA.
Texnuyeckue ycTpoHCTBa W MpaKTHYECKOE MpUMEHEeHHe: (oTo3aeMeHT, (POToNaATUHK,
COJTHEYHas Oarapesi, CBETOIHOI.
Jlemoncmpayuu
®oTo3dPeKT Ha YCTAaHOBKE ¢ IMHKOBOH IIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO GoTtodddexra.
Cseroauos.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Mopenb atoma Tomcona. OnbiTel Pezepdopaa o paccestHuto o -uactuil. [itanerapnas Mojens
aroma. [Toctrynatsl bopa. M3nmyuenue u norsiomienne (OTOHOB IPH IEPeXo/ie aTOMa C 0JJTHOTO YPOBHS
SHepruu Ha apyroil. Buasl cnektpoB. CrieKTp ypOBHEHN 3HEPruu aTomMa BOJIOPOJa.
BousiHoBgie cBolicTBa yacTull. Bomubl ne bpoins. KoprnyckyisipHO-BOJIHOBOM Tyain3M.
CHoHTaHHOE U BBIHYKJIEHHOE U3J1yUYEHUE.
TexHudeckue yCTpPOWCTBA M IPAKTHUYECKOE IPUMEHEHHWE: CIEKTPAJIBbHBIA  aHAJIN3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopaenb onbiTa Pesepdopra.
Onpenenenye AJIMHBI BOJIHBI JIa3epa.
Habmroienue nuHeHYaThIX CEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol
HaGroienne JIMHeWHYaToro CreKTpa.
Tema 3. Amomnoe a0po
DKCIIEpUMEHTHI, J10Ka3bIBAIOILIUE CIOXKHOCTb CTpoeHUs siipa. OTKphITHE PaJUOaKTUBHOCTH.
OmnbiTel Pezepdopna mo omnpeneneHuio coCTaBa pajnOaKTHBHOTO u3inydeHus. CpoiicTBa anbpa-,
Oera-, raMMa-u3nydeHus. BinsHue paquoakTUBHOCTH Ha JKUBbBIE OPTaHU3MBI.
OTkpeiTHE TIpoTOHA U HeWTpoHa. HykionHass monens sinpa I'eitzenbepra—lBanenko. 3apsin
sapa. MaccoBoe uncio saapa. U30Tomsl.
Anbda-pacnan. DIeKTpOHHBIH W TMO3UTPOHHBIM Oera-pacman. ['amMma-usinyudeHue. 3akoH
PaZMoaKTUBHOIO pacraja.
DOHeprust cBA3M HyKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.
SAnepHsle peakunu. JlenieHre U CUHTE3 SAEp.
Snepusiii peakrop. TepmosiaepHsiit cunTe3. [IpoGiieMbl U EPCIIEKTUBEI IEPHON YHEPTETUKU.
DKOJOTHYECKHE aCIEKThI s,IEPHON IHEPTETUKH.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTo b1 HaOIIOIEHNS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
@dyHaMeHTaIbHbIE B3aUMOAEHCTBUA. EAMHCTBO (pM3NYeCcKOi KapTHHBI MHpa.
TexHuyeckue ycTpolcTBa M NpPAaKTHUYECKOE NIpPHUMEHEHHue: IO03UMeTp, Kamepa Buibcona,
SJICPHBINA PeaKkTop, aTOMHasi bomoa.
Jlemoncmpayuu
CuéTunK MOHM3UPYIOIMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pasnea 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKH
Oransl pa3BuTUs acTpoHoMuUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAUEHHE ACTPOHOMHUH.

Bun 3B€3anoro Heba. Co3Be3ausi, spKkue 3BE3/1bl, IIIAHETHI, X BUIMMOE ABH)KCHHUE.
CoHeuHas cucrema.



Comnue. ConHeuHas akTUBHOCTb. McTounnk sHeprun ConHua u 3BE€31. 3BE3/bl, X OCHOBHBIE
XapakTepUCTHKHU. JluarpaMma «CHEKTpalbHBI KJIacC — CBETUMOCTb». 3BE3IBI TJIaBHOU
MIOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» Ul 3BE3N  IJIaBHOM
1ocie0BaTelbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEeMEHHBbIE IPEACTABIEHUS O
MIPOUCXOXKACHUH U 3BOoLMK COJIHLA U 3BE3/1. DTallbl )KU3HU 3BE3 .

Muneunsiii [lyte — nama ['anaktuka. [lonoxenue u napmxenue Connna B ['amaktuke. Tumbl
rayiakTuk. Paguoranaktuky u kBa3zapel. YEpHbIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacmmmpenue Bcenennoii. 3axkon XaO6ma. Pasz6eranme ramaktuk. Teopus
Bonpmioro B3peiBa. PenukroBoe u3inydeHue.

MacmrabHast cTpykTypa Beenennoil. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habimtoienust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN JIJIs
OTIpEJICJICHUS] TIOJIOKEHHsI HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IHS
CeBepHOro noxymapus u sipkue 3BE3/IbI.

HaGmonenus B Teneckon JIyHel, uranet, Mieunoro IlyTu.

O6o0maruiee NOBTOPEeHNE

Posb Gpu3uku 1 acCTpOHOMHH B IKOHOMUYIECKOM, TEXHOJIOTHYECKOH, COIMATBHONU U ATHISCKON
cdepax IesTeNbHOCTH YeJIOBeKa, pOoJib M MECTO (PU3UKU M aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOM
KapTHHE MHpPa, POJib (U3NIECKOI TeOpuH B (HOPMUPOBAHUH NIPECTABICHUN O (PU3NIECKOI KapTHHE
MHUpa, MECTO (U3NYECKOM KApTHUHBI MHpa B OOILIEM POy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEJCTABICHUI O IPUPO/IE.

MexnpeamMeTHbIe CBSI3H

Wzyuenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 kimacce ocymiecTBisieTcss € y4€TOM
COJIEP>KATENIbHBIX MEKIIPEAMETHBIX CBSI3ed ¢ KypcaMu MaTeMaTHKU, OMOJIOTUHU, XUMHUH, Teorpapuu
U TEXHOJIOTUH.

Mesicnpeomemmule nonsimusl, CBSI3aHHBIE C U3YYSHHEM METOJI0B HAYYHOT'O TTO3HAHMUS: SBIICHUE,
Hay4HBIH (akT, TUmoresa, (U3NYecKas BEIWYHMHA, 3aKOH, TEOpHs, HAONIOJEHHE, HKCICPUMEHT,
MOJIETTUPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHe CHUCTEMbl YpaBHEHHUH, TPUTOHOMETpUYECKHe (QYHKIUU: CHUHYC,
KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI M UX MPOEKIIUU
Ha OCH KOOpAMHAT, CJOXEHHE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTApPHBIX (YHKUUH, NpPU3HAKU
10100 TPEYTOJIbHUKOB, ONpeeNICHHE TUIOIAAH IUIOCKUX (GUryp u oobéma Te.

buonocus: snexTpuyeckue sBIEHUS B JKUBOM MpPHUpOJE, KojeOaTeNnbHbIE JBUKCHUS B KUBOU
MPUPOJIE, ONITUUECKUE SIBJICHUS B dKUBOM IPUPOE, NEHCTBUE paJuallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUITMYECKasl CTPYKTYpa TBEPBIX TEJ, MEXaHU3MbI
00pa30oBaHMs KPUCTAJUINYECKOHN PEIIETKY, CIIEKTPaIbHbIN aHAIN3.

l'eocpagpus: MaTHUTHBIE TOJNIOCA 3€MJIM, 3aJIEKM MArHUTHBIX PYJ, (OTOCHEMKA 3E€MHOM
IIOBEPXHOCTH, IPEJCKA3AHNE 3€MIIETPSCEHUM.

Texnonocus: IMHAKA DIIEKTPOIIEpEady, T'€HEPAaTOp IEPEMEHHOIO TOKa, JJIEKTPOJBHUIATEIb,
WHIYKIIMOHHAS Te4yb, pajaap, paguonpuéMHUK, TENEeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA INPOI'PAMMBI 11O ®U3SUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBocHue y‘{C6HOFO napeamMeTa «®Du3zuka» Ha YPOBHE CPCOHETO 06]1161“0 O6p8.30BaHI/I$I

(6a30BBIi YPOBEHB) JOIKHO 00ECTICUUTh JTOCTHKEHHUE CIIEIYIONINX JTHIHOCTHBIX, METAPEIMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI



JInuHOCTHBIE pPE3YyJbTaThl OCBOEHHUS ydeOHoro mnpeamera «PusMkay IOIKHBI OTPa)KaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIUXcs PYKOBOJACTBOBATHCA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIUEN TNYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX yOEXKIACHUIA,
COOTBETCTBYIOIIMX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO
OTbITa U ONBITA JESITEILHOCTU B MPOLIECCE peau3allii OCHOBHBIX HANpaBJICHUI BOCIUTATEIbHON
JESTEeIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOro BOCHUTAHMS:

c(OPMHPOBAHHOCTH TPAKITAHCKOM O3ULIMU 0OYYAIOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHICKOT0 00IeCTBa;

NPUHATHE TPAJAULMOHHBIX OOIIEYETIOBEYECKUX TyMaHUCTHYECKHX W JIEMOKPATHYECKHX
LIECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B HWHTEpECax TPaKIAHCKOrO OOIIECTBa,
y4acTBOBAaTh B CAMOYTPaBICHUHU B 00pa30BaTeIbHON OpraHU3aIiy;

yYMEHHUE B3aUMO/JICHCTBOBATH C COLMAIIBHBIMUA HHCTUTYTAaMH B COOTBETCTBHUHU € UX (DYHKIMSAMU
Y Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHHTaPHOH U BOJIOHTEPCKOH JIEeSTETHHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaTaHCKOW UACHTHYHOCTH, MATPUOTHU3MA,;

LIEHHOCTHOE OTHOIIEHHE K TOCYIAPCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUNUCKUX YUEHBIX
B 00nacT (pU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlHIO U NMPUHUMATh OCO3HAHHBIC PELICHHs, OPUEHTUPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JCATEIBHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYIYIIETro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYas ACTETUKY HAyYHOI'O TBOPYECTBA, MPHUCYIIETO
¢bu3nveckoil Hayke;

5) TPy10BOr0 BOCIIHTAHUSI:

MHTEPEC K pa3InyHbIM cepaM nmpodecCHOHATBHON NeSTETbHOCTH, B TOM YHCJIE CBSI3aHHBIM C
¢u3nuKoil M TEXHMKOW, yMEHHe COBeplIaThb OCO3HAHHBIM BbIOOp Oynymedl mnpodeccun u
peann30BBIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIaHEI,

TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPa30BaHHUIO B 00IACTH (PU3UKHU HA
MPOTSKEHUU BCEU KU3HH;

6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

c(OPMHPOBAHHOCTh  DKOJOTMYECKOW KYyJIbTYPHI, OCO3HaHHE TJIO0AIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJTAHUPOBAHUE U OCYILECTBICHUE NEUCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE 3HAHMS LENEH
YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacuIpeHue OIbITa AEATEIbHOCTH SKOJIOTMYECKON HAIPAaBICHHOCTH HA OCHOBE MMEIOIINXCS
3HaHUil o pu3HKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢bu3nuecKoil HayKu;

OCO3HaHME IIEHHOCTH HAY4YHOH JesTeIbHOCTH, TOTOBHOCTH B IpOLIECCE M3YyUeHHs (U3UKU
OCYIIECTBIISITH MPOSKTHYIO U UCCIIEIOBATEIBCKYIO eI TEIPHOCTh WHANBUAIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIE YHHUBEPCAJIbHBbIE yUeOHbIe 1eiiCTBUS
Ba3oBble JJornyeckue geiicTBUA:



CaMOCTOSITENTFHO  (DOPMYJTUPOBATh W  aKTYaJIM3HpPOBAaTh TpoOJeMy, paccMaTpuBaTh €
BCECTOPOHHE;

OTIPENIEINIATH IIEITU IEATSILHOCTH, 33]]aBaTh apaMeTPhl U KPUTEPUU MX TOCTUKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBIICHUSX;

pa3padarbIBaTh IUIAH PEHICHUS MPOOJIEMBI C YUETOM aHAIM3a UMCIOIIUXCS MAaTePHAIbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHBBI B JCSITEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB IIEISIM,
OIICHUBATh PUCKU MMOCIEICTBUH ACITETLHOCTH;

KOODJMHUPOBaTh W BHINOJHATH pabOTy B YCIOBUSX pPEAITBHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KHU3HEHHBIX TPOOIeM.

Ba3oBble uccienoBareibCcKue 1eHCTBUS:

BJIQJICTh HAYYHOU TEPMHUHOJIOTUEH, KITFOYCBBIMH MTOHITUSIMHU M METOJAaMU (PU3NIECKOI HAYKH,

BIIQJICTh HAaBBIKAMH Yy4eOHO-HCCIICIOBATEILCKON M TMPOCKTHOW IEATCIILHOCTH B O0JIACTH
(GU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB pEIICHUs 3a1a4
(U3HYECKOTO COCPKAHUS, IPUMEHEHHUIO PAa3INIHBIX METO/IOB TTO3HAHMS;

BJIAJICTh BHJAMH JIEATCILHOCTH [0 TIOJIYYCHHUIO HOBOTO 3HAHHS, €r0 HHTEPIPETAIUH,
PeoOpPa30BaHUI0 U MMPUMEHCHUIO B PA3IMYHBIX YUYCOHBIX CHTYAIUsIX, B TOM YHCIIE MPH CO3JIaHUU
y4eOHBIX MMPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISTH PUYMHHO-CIICJCTBCHHBIC CBSI3U M aKTYaJIU3UPOBATh 33Jlady, BBIIBUTATh THUIIOTE3Y
e€ peleHus], HaXOAUTh apTYMEHTHI JIJIS JIOKa3aTelIbCTBA CBOMX YTBEPIKICHHI, 3a1aBaTh MapaMeTPhI
1 KPUTECPUU PCIICHWS,

aHAJIM3UPOBATh MOJYYCHHBIC B XOJIC PEIICHUS 3a/1a4H PE3YJIbTaThl, KPDUTUYECKU OIEHUBATH X
JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX yCIIOBHSX;

CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIC 3a/laud B 00Pa30BaTEILHON JIESATCIBHOCTH, B TOM
qHCIIe TIPU U3YYCHUU (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CHTYAIlUsSIM, OLIECHHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETh MIEPEHOCUTD 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEACITCILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JacTei;

BBIIBUTATh HOBBIC HJICH, TIPe/IaraTh OPUTHHAIBHBIC IOAXOIbI ¥ PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanueii:

BIIaJIETh HAaBBIKAMH TMONyYeHHUs HHPOpMAIMK (DU3HUUECKOTO COACpNKAHHS U3 HUCTOYHHKOB
Pa3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBIISATh ITOMCK, aHAIN3, CHCTEMATH3AIUI0 K HHTEPITPETAIIAIO
nH(OPMaIIUY PA3NUYHBIX BUIOB U GOPM MPECTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTH HH(OPMAIIHH;

MCIOJIb30BaTh CpPe/IcTBa MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B pelICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHH3AIMOHHBIX 3a7ad C COOJOJeHUEM TpeOoBaHUM
PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pECYpPCOCOepeKeHHS, TPABOBBIX M ATHYECKUX HOPM,
HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COAEPKAHMS B PA3IMUHBIX opMaTax ¢ y4éTOM Ha3HAYCHUS
nHQOpPMAMA W TICJICBOM ayJAWTOPHH, BHIOMpas ONTUMAIbHYIO (OpPMY TIPEJACTaBICHUS U
BU3YaIH3aIiH.

KoMMmyHuKkaTHBHBIC yHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:
OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKU M BO BHEYPOUHOH JEATEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIMi U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB;
MIOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW ¥ MHIUBH Y aJIbHON paboThI;
BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBUN C y4€TOM OOIIMX HMHTEPECOB M
BO3MOXKHOCTEHN Ka)KJ10T0 4JI€Ha KOJUIEKTHUBA;



IIPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBaTh U KOOPAVMHHUPOBATh JCHCTBUS
110 €€ JOCTUKEHUIO: COCTABJIATH IUIAH NEUCTBUH, pACIIPEAEIIATh PO ¢ Y4ETOM MHEHHUM YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOU paboThI;

OLIEHUBATh Ka4e€CTBO CBOETO BKJIAJa M KaXJIOTO yUYAaCTHUKA KOMAaHbl B OOIIMI pe3yabTaT 1Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJlaraTb HOBBIE IIPOEKTHI, OLEHHUBATh HJEU C IIO3ULHUHA HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLLIECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYaLUsIX, IPOSBIIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHble YHMBepCcAJIbHbIE y4eOHbIe JeilcCTBUS
Camoopranu3anmus:

CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATENIbHYIO JESATENIbHOCTh B 00JIacCTH (U3UKH U
ACTPOHOMUHU, BBISIBIIATH ITPOOJIEMBI, CTAaBUTH U (JOPMYIHUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOATENIbHO COCTAaBJIATh IUJIaH PEUIeHUS pPacyETHBIX M KAauyeCTBEHHBIX 3a7ay, IUIaH
BBITIOJTHEHUS IPAKTUYECKON PabOTHI C yUETOM HMEIOLUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN
U NIPEANOYTEHUM;

JTaBaTh OIIEHKY HOBBIM CUTYaIIMIM;

pacimupsaTh paMKHi y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTh 32
pelieHue;

OIICHUBATh MTPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO SPYIUIMHN B 00sacT (PU3UKHU, MOCTOSHHO
MOBBIIIATH CBOM 00PAa30BaTEIBHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallMsiIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIHLHOCThH, OICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIETISIM;

BJIJICTh HABBIKAMH TIO3HABATEILHOW peQIIEKCHU KaK OCO3HAHUSI COBEPIIAEMBIX NEHCTBUU U
MBICJIUTEJIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHMUIA;

MCIOJIb30BaTh NPUEMBI pe(IeKCUU /7Sl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIIECHUS 110 UX CHHKEHHIO;

MMPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JACSITEIHHOCTH;

MPUHUMATD ce0sl, MOHUMAas CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3E PE3YIbTATOB JACSITEIHHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouecce nocTukeHUs] TUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOrpaMMbl MO (U3MKE IS
YPOBHSI cpeiHero oOmiero obpa3oBaHMs Yy OOYYAIOUIMXCSl COBEPILEHCTBYETCS 3MOIMOHAJIBHBIN
MHTEJJIEKT, Mpenoaraiomuii chopMupOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHHMMAaTh CBOE 3MOIIMOHAIBHOE COCTOSIHHUE,
BHJICTh HAMPABJICHUS PAa3BUTHSI COOCTBEHHOM SMOIIMOHATBHOU CPepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBAHUS, BKIFOYAIOLIETO0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJCHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOLMOHAIBHBIM H3MEHEHUSIM U MPOSBIATH
TUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpeMJIEHHE K JOCTHXKEHHUIO LEIM M YCIexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/ISI U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIOYAIOMIEH CIOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSHUE JIPYTHUX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUU OOIIEHMS, CIOCOOHOCTh K COUYBCTBHUIO U COMIEPEIKHUBAHUIO;

COIMAIPHBIX HABBIKOB, BKJIIOYAIONINX CIOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C JIPYyTUMH
JOIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOH(IUKTHL.

INPEAMETHBIE PE3YJIbTATDBI



K xonmy oOydenus B 10 KJjacce mpeIMETHBIC pe3ybTaThl Ha 0a30BOM YpPOBHE JTOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIINXCSI YMEHHU:

J€MOHCTPUPOBATh Ha IpUMepax pojb M MecTo (hU3MKM B (POPMHUPOBAHUU COBPEMEHHOMU
Hay4YHOW KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJOTMH, B IPAKTHYECKOU
JESTEIIbHOCTH JIIOJCH;

YUUTHIBATh TPAHULIBI IPUMEHEHHS U3yYCHHBIX (DU3MYECKHX MOJIENICH: MaTepHaabHasi TOUKa,
MHeplLUalbHas cucreMa orcyéra, aOCOJIOTHO TBEPIOE TENO, MICAIbHBIM ra3, MOJEIU CTPOCHHUS
ra3oB, JKUIKOCTEH M TBEPABIX TEN, TOUCYHBIN SJICKTPUUECKUN 3aps] MPH peIIeHUH (HU3MYeCcKHX
3azad4;

pacrio3HaBaTh (HU3UYECKUE SBICHUSA (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIAPHO-KMHETUYECKOM TEOPUM CTPOCHMs BEIIECTBA M DJIEKTPOJUHAMHUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHHE, CBOOOIHOE NaICHUE TeIl, JBUKEHNE
[0 OKPY>KHOCTH, MHEpLUs, B3aUMOAeNCcTBHE Tell, 1u(y3usi, OpOyHOBCKOE BUKEHUE, CTPOCHHE
KHUJKOCTEH W TBEPABIX TeJ, M3MEHEHHE 00bhEMa TeNm MPH HArpeBaHWH (OXJIAXKICHUH), TEIJIOBOE
paBHOBECHE, HCIAPEHHE, KOHICHCALMSA, IIIABICHHE, KPUCTAJUIM3alus, KUIICHUE, BIJIAXKHOCTD
BO3/lyXa, IMOBBIIIEHNUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPbITOM COCYJE€, CBSI3b MEXKAY
IapaMeTpamMy COCTOSIHHS ra3a B U30IPOLECCAX, dICKTPU3ALMS Tell, B3AUMOIECHCTBUE 3aPsIIOB;

OIMCHIBATh MEXAaHMUECKOE JBIKEHHUE, UCTIOB3Ys (PU3MYEeCKHe BETMUMHBI: KOOPANHATA, MYTh,
IIepeMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjla, UMITYJIbC Tejla, KUHETUYecKas dHEpIus,
MOTEHIMAJIbHAsT DHEPrusi, MeXaHWdyeckas paboTa, MEXaHW4YecKas MOIIHOCTH, INPH OINWCAHHUU
IIPABUIIBHO TPAKTOBATh (PU3MYECKHM CMBICI MCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €AUHULIB,
HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE TaHHYIO (DU3NYECKYIO BEIMYHHY C APYTUMH BEJITHUYNHAMH;

OIUCBIBATh U3YUYECHHBIE TETIJIOBbIE CBOMCTBA TEJ U TEIUIOBBIE SIBIECHUS, UCHOIb3Ys (PU3NUYECKHE
BEJIMYMHBI: 1aBJIEHUE ra3a, TeMIepaTypa, CpeIHssl KHHETUYECKask YHEPrusl XaOTUUECKOT0 IBUKEHUS
MOJIEKYJ, CPEIHEKBapaTH4HAasl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS DHEPrus,
pabota raza, K03(h(HUIUEHT MMOJIE3HOTO JACHCTBHS TEIUIOBOTO JIBUTATENS; TIPU ONMCAHUH MPABHIILHO
TPAKTOBaTh (PU3MUECKUI CMBICI UCHOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS U €AMHUIIbI, HAXOJIUTh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMYMHY C JJPYTUMH BEITMUNHAM;

ONMCHIBATh M3YUYECHHBIE DJIEKTPUYECKHE CBOMCTBA BEUIECTBA U DJIEKTPUYECKHE SIBICHUS
(mporiecchbl), UCHOIB3YS (PU3NYECKUE BETMYMHBI: DJIEKTPUUYECKUM 3apsi, AJIEKTPUYECKOE IOJIE,
HaNpspKEHHOCTD ITOJIA, MOTEHIMAN, Pa3HOCTh TOTEHLMAJIOB; IPU ONMCAHNUU NMPABUIBHO TPAKTOBATh
(¢u3NYeCKUi CMBICT MCTIONB3YEMbIX BEJTMYMH, UX 0003HAYEHMsS U €AMHMUIIbI; YKa3bIBaTh (hOPMYIIbI,
CBSI3bIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETUYHMHAMU;

aHAJIM3UPOBATh (PU3UYECKHE IMPOLECChl W SBJICHMS, HUCHONB3YyS (QU3NYECKUE 3aKOHBI M
NPUHIUNBL  3aKOH BcemupHoro tsarorenus, |, Il u 1l 3akonsr HploTOHa, 3akoH coxpaHeHHs
MEXaHUYECKOM SHEepruM, 3aKOH COXpPAHEHMs] MMIYJbCa, IPUHLHUII CYNEpPIIO3ULMU CUJI, TPUHLUI
PaBHOINPABUS MHEPLHMAIBHBIX CHUCTEM OTCUETA, MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHS
BELIECTBA, ra30BbI€ 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKON IHEPTHH TEIJIOBOTO ABUKEHUSI MOJIEKYJT
¢ abCOTIOTHOH TeMnepaTypoi, epBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsga, 3akoH KynoHa, mpu 3TOM pas3iuyarh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKO€e BbIpAXKEHUE U YCIOBUS (TPaHULIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPHUHIMIIBI JAEUCTBUS MallWH, MPUOOPOB U TEXHUYECKHX YCTPOUCTB;
pa3nuyaTh ycaoBUs UX O€30MAaCHOTO MCIIOIb30BaHMs B TOBCEIHEBHOM KU3HM,

BBINIOJIHATh OKCIIEPUMEHTHl MO MCCIEAOBAaHUIO (U3MYECKUX SBJIEHUH M TPOLECCOB C
MCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHA, IIPH 3TOM (POPMYJIHPOBaATh MpodiieMy/3a1ady u
TUIOTE3y y4eOHOro SKCIepUMEHTa, COOMpaTh YCTAHOBKY W3 MPEUIOKEHHOTo 000pYIOBaHMUS,
MIPOBOJIUTH OMBIT U (HOPMYITUPOBATH BBIBOIBI;

OCYIIECTBIISATH NMPSMbIE M KOCBEHHbIE U3MEpPEeHHs (PU3MUECKUX BETUYMH, IPU 3TOM BbIOUPAThH
ONTUMAJIBHBIA CIIOCOO M3MEPEHUs M HCIOJIb30BaTh M3BECTHBIE METObI OLIEHKU IOTPEIIHOCTEH
U3MEPEHMUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (DU3MUYECKMMM BEJIMYMHAMHU C HCIIOJIB30BAaHUEM MPSIMBIX
U3MEpEeHUll, TMpU STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH pE3yJbTAaThl MOIYYECHHOU



3aBUCHUMOCTH (PU3WYECKUX BETUYMH B BHUJE TaOIMI] U IpadUKOB, AeNaTh BBIBOJBI IO pe3ysbTaTaM
HCCIIEI0BAHUS;

co0roAaTh npaBuiia 0€30MacHOro TPya MpU MPOBEACHUH HCCIeI0BaHUN B paMKaxX yueOHOTro
HKCIEPUMEHTa, YUeOHO-HCCIIEOBATEIICKON W MPOEKTHOM JESTEIbHOCTH C HCIOJIb30BAaHHEM
M3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaAHUS;

pemiars pacyETHBIE 3a/1a4M C SIBHO 33JaHHON (PU3UYECCKON MOJIENBIO, UCTIONB3Ysl (U3NIECKUE
3aKOHBI M MPHUHIMIIBI, HA OCHOBE aHaju3a YCJIOBHS 3a/ladydl BBIOMPATh (UINYECKYIO MOJIEIb,
BBIICTISITH (PU3NYCCKUE BETUIHHBI M (DOPMYITBI, HEOOXOIUMBIE IS €€ PEIICHUS, IPOBOJIUTH PACUETHI
Y OLICHUBAThH PEAbHOCTD MOJIYYEHHOTO 3HAaUeHUS (PU3HMUECKON BEIUMYUHBL;

pelaTh KadyeCTBEHHBIE 3aJlayd: BBICTPAWBATH JIOTHYECKH HEMPOTUBOPEUHUBYIO LIETIOUYKY
paccyXIeHUii ¢ OTOpPOi Ha U3yYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

WCIOJIb30BaTh MPHU PEIICHUH YYeOHBIX 3a/7a4 COBPEMEHHbIC WH(OPMAIMOHHBIE TEXHOJIOTHUU
JUIS IOUCKA, CTPYKTYpPUPOBAHUS, HHTEPIPETAIUH U MPEACTAaBICHUS Y4eOHOM U HAyYHO-TIOMYJISIPHOM
nH(OpMAaIIUHY, TIOTYYCHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIU3UPOBATH MOyIaeMyO
nHpopMaIuo;

MIPUBOJIUTH MMPUMEPHI BKJIATIa POCCUHCKUX U 3aPYOCIKHBIX YICHBIX-(PU3UKOB B Pa3BUTHEC HAYKH,
00BSICHEHHE MPOLIECCOB OKPY>KAIOILIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

WCIIOJIb30BaTh TCOPETHUCCKHUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN JKHU3HH ISl 00CCIICUCHUS
0€30MacHOCTH MPHU OOpalleHHH ¢ MpHUOOpaMU U TEXHUYECKHUMH YCTPONCTBAMH, JUISI COXpPaHEHHS
3J10pOBbS U COOJIIOICHNS HOPM IKOJIOTUUYECKOTO MOBEACHUSI B OKPY KaIOLEl cpeie;

paboTaTh B IpyINIE C BBHIMOJTHEHUEM PA3IUYHBIX COIHAIBHBIX POJICH, TIAHUPOBATh PadoTy
TPYIIIBI, PAMOHATLHO PACTIPEACIISATH O0S3aHHOCTH U TUTAHUPOBATH JACSITEILHOCTD B HECTAHIAPTHBIX
CUTyallMsiX, aJeKBAaTHO OLEHUBATh BKJAJ KaXIOr0 W3 YYAaCTHUKOB TpyNIbl B pEUICHUE
paccMaTpuBaeMoi POOJIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCSI YMEHHUI:

JEMOHCTPHPOBATh HA TpUMEpax pojb M MecTo (pu3uku B (OPMHPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpa, B PAa3BUTHM COBPEMEHHOM TEXHUKHM M TEXHOJIOTUH, B NMPaKTHYECKOU
NeSITeIbHOCTH JIFOJIEH, LIETIOCTHOCTh U €IMHCTBO (PU3NYECKON KAPTHUHBI MUPA;

YUUTBIBaTh TPaHUIBl TNPUMEHEHHUS H3YYEeHHBIX (U3MYECKHX MOAeel: TO4YeuHbIH
ANEKTPUYECKUH 3apsf, JTyd CBETa, TOUEUHBIH UCTOYHMK CBETA, sJIEpHAsl MOJIETb aToMa, HyKJIOHHAs
MO/IeJIb aTOMHOT'O Si/ipa MpH peleHnH Gru3nyecKux 3a1ad;

pacrno3HaBaTh (pU3MUYECKUE SIBICHUS (Tpolecchl) M OOBACHATH HMX HAa OCHOBE 3aKOHOB
9JIEKTPOJAMHAMUKNA M KBAaHTOBOM (HM3UKHU: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMO/ICHICTBIE MarHUTOB, YJIEKTPOMArHUTHAs! UHAYKIINS,
JEMCTBHE MAarHUTHOTO IOJII HA IPOBOJHHUK C TOKOM M JBIXKYIIUMICS 3apsill, JIEKTPOMAarHUTHBIE
KojeOaHuss M BOJIHBI, NPSIMOJMHEHHOE paclpoCTpaHEHHE CBeTa, OTpPaXKEHHE, IPEIOMIICHUE,
uHTephepeHIys, AM(paKus U TOIIpU3aLMs CBeTa, AUCIIepcus cBeTa, (poToanekTpuueckuil ekt
(boTtordext), cBeToBOe naBlieHHE, BO3HUKHOBEHUE JHMHEWYATOTO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAsI paIMOAKTUBHOCTb;

ONMCHIBATh HM3yYEHHBbIE CBOMCTBA BellecTBAa (AJIIEKTPUUYECKHE, MarHUTHBIE, ONTHYECKHE,
AJIEKTPUUYECKYIO TPOBOAMMOCTh PA3IMYHBIX CpPEl) W INEKTPOMArHUTHBIE SIBJICHUS (IIPOIIECCHI),
UCIOJIB3Ys (PM3HUECKHE BETMUMHBL: SJIEKTPUUECKUH 3apsijl, CUIIa TOKA, SJIEKTPUUECKOE HATIPSKEHHE,
AJIEKTPUUYECKOE COMPOTHUBIIEHUE, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABIXKYIIAas Cuia, paboTa TOKa,
MHIYKIMS MarHUTHOTO mouist, cuia Ammepa, cuia JlopeHna, WHAYKTUBHOCTh KaTYIIKH, SHEPTHUS
3JIEKTPUYECKOTO U MarHUTHOTO TOJIEH, MEPHOJ U 4acToTa KojieObaHuil B KojeOaTenbHOM KOHTYDE,
3aps]] W CUjla TOKa B TPOIECCe TapMOHHUYECKHX AJIEKTPOMArHUTHBIX KojeOaHui, (okycHoe
paccTosiHUE U ONTUYECKas CUJIa JIMH3BI, IPU ONKMCAHUM MPABHILHO TPAKTOBATh (PU3UUECKUIN CMBICI
MCIOJIb3YEMBIX BEJIMUMH, UX 0003HAUYEHHUS U €IUHUIIBI, YKa3bIBAaTh (DOPMYJIbI, CBS3bIBAIOLINE JAHHYIO
(u3HYECKyI0 BEIMUMHY C IPyTMMH BEJTHYNHAMY,;



OIMCHIBATh U3yYEHHbIEC KBAHTOBBIC SIBJICHHS M POLIECCHI, UCIOJIB3YS (U3NUECKHUE BETUUMHBIL:
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YacTOTa CBETA, SHEPTUs M MMITYJIbC (OTOHA,
HepuoJl Moylypacnajga, HEprus CBSI3U AaTOMHBIX sJep, IpPHU OINUCAHUU IPABHIBHO TPAKTOBATh
(bu3nYeCcKUil CMBICI UCIIONIb3YEMBIX BEJIHUUH, UX 0003HAUCHUS U €IWHUIIBI, YKA3bIBaTh (OPMYJIHI,
CBSI3bIBAIOIIME JAHHYI (DU3MUYECKYIO BEJIMYMHY C JPYTMMH BEIMYMHAMM, BBIYMCIATH 3HAUYEHUE
(U3HYECKON BETUYMHBL;

aHAIM3UpPOBaTh (U3NYECKUE IPOLECCHl M SBJICHUSA, HCHOIb3Yys (U3NYECKUE 3aKOHbI U
IMPUHLMIIBL: 3aKOH OMa, 3aKOHBI IIOCJIEI0BAaTEIBHOIO U MAPAJUIENbHOIO COEAUHEHNS IPOBOIHUKOB,
3akoH Jxoyns—JleHna, 3akoH 3JIEKTPOMAarHUTHOM HMHAYKLUUHM, 3aKOH IPSIMOJIMHEHHOIro
pacnpoCTpaHEHUs] CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHbI IPEJIOMIIEHHS CBETa, YpPaBHEHHE
OnHiTeiiHa 11 porodddexra, 3aKOH COXpaHEHHs SHEPIUU, 3aKOH COXPAaHEHHs] UMITYJIbCa, 3aKOH
COXPAHEHUs NIEKTPUUYECKOTO 3aps/1a, 3aKOH COXPAaHEHHUSI MacCOBOT'0 YMcIa, OoCcTynarsl bopa, 3akoH
paJlMOAaKTUBHOTO pacmajza, IOpU STOM pas3inyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa, €ro
MaTEeMaTHYECKOE BBIPAXKEHHUE U YCIOBHS (FpaHuULlbl, 00JaCTH) IPUMEHUMOCTH;

OIIpEeNIeNIATh HAIIPABICHUE BEKTOPA UHIYKIIMM MArHUTHOT'O HOJIS IPOBOJIHUKA C TOKOM, CHJIbI
Awmmnepa u cunsl JlopeHna;

CTPOUTH M OMMCHIBATh N300pa’keHKE, CO3aBaeMOe IJIOCKUM 3€pKaJloM, TOHKOM JIMH30M;

BBITIOJIHATE OKCIEPUMEHTHI MO HCCIECIOBAHUIO (U3UYECKUX SBICHHH W MPOILECCOB C
MCIOJIb30BAHUEM MIPSIMBIX M KOCBEHHBIX U3MEPEHUIA: IPU 3TOM (GOPMYIUPOBaTh podiieMy/3a1ady U
TUIOTE3y Yy4eOHOro 3KCIIEpUMEHTa, COOMpaTh YCTAHOBKY W3 MPEUIOKEHHOIO 000pYIOBAaHMUS,
IIPOBOJIUTH ONBIT U (HOPMYIUPOBATH BBIBOIBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUs (PU3NIECKUX BEIMUYHH, IIPH 3TOM BBIOMPATH
ONTUMAJIbHBIA CIIOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIE METOJbl OLEHKU IOTIPEIIHOCTEH
U3MEPEHMU;

HCCIIeI0BaTh 3aBUCUMOCTH (PM3NUECKUX BEJIMYHH C UCIIOIb30BAHUEM IIPSIMBIX U3MEPEHU: IpU
3TOM KOHCTPYMpOBaTb YCTAHOBKY, (DPUKCHpOBaTh pE3YyJbTaThl IOJIYYEHHONM 3aBUCUMOCTHU
(bu3n4ecKrx BEJIMYUH B BUJE TaOIUI] U rpaMKOB, AeIaTh BBIBOBI 10 pe3yJibTaTaM HUCCIIEI0BaHMS;

co0uoaTh rpasmiia 0€30MacHOro TPyAa MPH MPOBEACHUH HCCIEIOBAHNI B paMKaxX y4eOHOTO
HKCIEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM U MPOEKTHOM JeSTEeIbHOCTH C HCIIOJIb30BaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS;

pemaTh pacy€THbIE 3a/1a4M C SBHO 33JaHHOM (U3NYECKON MOJEINbI0, UCIONb3Ysl (PU3NYecKHue
3aKOHBI M TPHUHIMIIBI, HA OCHOBE aHaju3a YCJIOBMS 3a/ayd BBIOMpPATh (U3NYECKYIO0 MOJEIb,
BBIJICNIATH (PM3UYECKUE BETMUUHBI U (HOPMYJIIbl, HEOOXOAMMBIE 115l €€ pelIeHHUs], IPOBOJAUTh PACUEThI
1 OLIEHHBATh PEAILHOCTD MOJIYYEHHOTO 3HaUeHUs (PU3HMUECKON BEIUYUHBL;

pelars KadyeCTBEHHBIE 3aJaud: BBICTPAWBATH JIOTMYECKHM HEMPOTUBOPEUMBYIO LEMNOUYKY
pacCyXJIEHUI ¢ ONOPOM HA M3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,

UCIOJIb30BaTh MPH PEIIEHUH y4eOHBIX 33]a4 COBPEMEHHbIE MH(POPMALMOHHbBIE TEXHOJIOTUU
JUIS IOUCKA, CTPYKTYpUPOBaHUS, MHTEPIPETALIUH U MPEACTABIECHUS Y4eOHOM U HayYHO-TIOMYJISIPHOM
uHpOpMalNH, MTOTyYEeHHON U3 Pa3IMYHbIX MCTOUHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJyYaeMyto
uH(pOpMalLIHIO;

OOBSICHATh MPUHIMIIBI ASHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, Pa3nyaTh
yCIIOBUS UX 0€30I1aCHOT0 UCIOJIB30BaHUS B IOBCETHEBHOM JKU3HU;

MPUBOAUTH MIPUMEPHI BKJIAZA POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BATh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOM KHU3HM Il 0OECTIeYeHUs
0€30MacHOCTH MpH OOpalleHHH ¢ MpUOOpaMU U TEXHUYECKHUMH YCTPONCTBaMH, JUIsl COXpPaHEHHS
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOT0 TIOBEICHUS B OKpYXKaroleil cpene;

paboTaTh B IpyINIE C BBHIMOJIHEHUEM DPA3IMYHBIX COIMAIBHBIX POJEH, IIaHUPOBaTh pPadoTy
IPYIIIbI, PAMOHAIBHO PACIIPEEIIATh 00sI3aHHOCTH U IJIAHUPOBATH JESITEILHOCTh B HECTAHAAPTHBIX
CUTyallusiX, aJeKBAaTHO OIICHMBATh BKJIAJ KaXJ0ro M3 YYaCTHMKOB TIpPYNIbl B pELICHUE
paccMaTpuBaeMoit IpoOIeMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue KosinuecTBo yacoB DnekTpoHHbIE (IUGPOBEIC)
n/n| pasgenoButeM | Beero | Kontponbabie | [IpakTuyeckue | 00pa3oBaTeiabHbIE PECYPCHI
IPOTPAMMBI paboThI paboThI

Paznea 1. PU3UKA U METOJAbI HAYYHOI'O ITO3HAHUSA

1.1 | ®usuka u MeTOIBI 2 bubmuoreka [JOK
HAY4YHOT'O https://m.edsoo.ru/7f41bf72
MTO3HAHMS

HWroro no pazueny 2

Paznen 2. MEXAHUKA

2.1 | Kunemaruka 5 bubmuoreka [JOK

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

2.2 | luramuka 7 bubnmoreka [JOK

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

2.3 | 3aKoHBI 6 1 1 bubnuotexa [JOK
COXpaHCHHUS B https://m.edsoo.ru/7f41bf72
MEXaHUKE

Hroro no pazueny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJUMHAMUKA

3.1 | OcHOBEI
MOJIEKYJIIPHO-
KUHETUYECKOU

TEOpUu

9

1

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

3.2 | OcHOBEI

TCPMOAMHAMHKN

10

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

3.3 | ArperarHbie
COCTOSIHUS
BEIIIECTBA.
da3oBbIe

IEPEXObI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Hroro no pazaeny

24

Paznea 4. JIEKTPOJANHAMUKA

4.1 | DnekTpocTaTuka

10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

4.2 | IlocTOSAHHBIM
ANEKTPUYECKUI
TOK. TOKH B

PAa3JIMYHBIX Cpeaax

12

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny

22

PesepBHOE Bpemst

[EEY

OBLLEE
KOJIMYECTBO
YACOB IO
MTIPOTPAMME

68

11 KVIACC

Ne HaunmenoBanue
/11 pa3ziesioB U TEM
IPOTPaMMBI

KonnuectBo yacos

Bcero

KoHTpoinbHbIE
paboThI

[IpakTnuecku
€ paboThI

DnexTpoHHbIE (ITUPPOBLIE)
o0Opa3oBaTeNbHbIE PECYPChI

Pazpnen 1. JIEKTPOJAMHAMUKA



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

1.1 | MaraurtHoe 10Je€. 11 1 Bbu6nuoreka [IOK
DJIeKTpOMAarHuTHA https://m.edsoo.ru/7f41c97
s1 MHOYKIUSA C
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUS 1 BOJIHbBI
2.1 | MexaHHYeCKHE H 9 bu6nmoreka [IOK
AIIEKTPOMAarHUTHbIE https://m.edsoo.ru/7f41c97
KoJIeOaHus Cc
2.2 | MexaHnnueckue u 5 1 Bbubnuoreka [IOK
3JIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97
BOJIHBI C
2.3 | Onruka 10 bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97
C
Hroro no pazueny 24

Pa3nea 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTE

JBbHOCTH

3.1 | OcHoBBI 4 1 bubmuorexa [JOK
CHEIHATbHOM https://m.edsoo.ru/7f41c97
TEOPHUH c
OTHOCHUTEIIBHOCTH

Hroro no pazueny 4

Pasznen 4. KBAHTOBAS ®U3UKA

4.1 | DnemeHTsI 6 bubmuorexa [JOK
KBaHTOBOH ONTHKH https://m.edsoo.ru/7f41c97

C

4.2 | Ctpoenue atoma 4 bubnmnorexka HOK
https://m.edsoo.ru/7f41c97
C

4.3 | AtomHOE sIIIpO ) bubnmnorexka HOK
https://m.edsoo.ru/7f41c97
C

Hroro no pazneny 15

Paszgea 5. JIEMEHTDI

ACTPOHOMUMHU U ACTPOPU3ZUKHU

5.1 | DieMeHTHI 7 1 bu6nuoreka [IOK
ACTPOHOMUH U https://m.edsoo.ru/7f41c97
acTpo(U3HUKH c

Hroro no pazueny 7

Paspea 6. OGOBIIAIOIIEE IOBTOPEHHME

6.1 | O6o0maromee 4 bubmnorexa [JOK

MOBTOPEHHE https://m.edsoo.ru/7f41c97
c

Hroro no pazueny 4

PezepBHOe Bpemst 3

OBIIEE 68 4

KOJIMYECTBO

YACOB I1O

I[TPOTPAMME



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

ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne Tema ypoka KoaunyecTBo 4acos DNEeKTPOHHBIE

1/ Bcero | Kontposbnsl | [Ipaktuuecku U poBbIe

1| € paboThI € paboThI o0Opa3oBaTeNbHbIC

pecypchl

1 | ®usuka — Hayka o 1 Bu6muoteka [JOK
npupoje. Hayunsie https://m.edsoo.ru/ffOc
METOAbI IO3HAHUSI 32e2
OKpY’KarolIero Mupa

2 | Ponb u MecTO U3UKHU B 1 Bu6muoteka [JOK
dbopmupoBaHUT https://m.edsoo.ru/ffOc
COBPEMEHHOM HayYyHOH 33e6
KapTUHBI MUDPA, B
MPAKTUYECKOU
JeSITeIIbHOCTH JIFOICH

3 | MexaHuueckoe 1 bubnuorexa [JOK
JIBHKEHUE. https://m.edsoo.ru/ffOc
OTHOCHUTEITHHOCTh 3508
MEXaHHYECKOTO
JIBHOKCHUS.
[Tepemerenue, CKOPOCTS,
YCKOpEHHE

4 | PaBHOMEpHOE 1 bubnnoreka [JOK
HPSMOJIMHEIHOE https://m.edsoo.ru/ffOc
IIBUKEHUE 3620

5 | PaBHOyCcKOpeHHOE 1 Bu6mmoteka [JOK
IPSMOJIMHEHHOE https://m.edsoo.ru/ffOc
IBIDKEHUE 372e

6 CB00OOIHOE MajicHUE. 1 bu6nmorexa LIOK
Yckopenue cBOOOIHOTO https://m.edsoo.ru/ffOc
MmaaeHus 39cc

7 | KpuBoauHeiiHoe 1 bubmuoteka [IOK
nBWKeHUE. [IBIOKEHHE https://m.edsoo.ru/ffOc
MaTepualIbHON TOYKH I10 3ada
OKPY’KHOCTH

8 [TpunIHT 1 bu6nmorexa LIOK
OTHOCHUTEJIEHOCTH https://m.edsoo.ru/ffOc
lNanunes. UuepuuanbHble 3be8
CHCTEMBI OTCYETA.
IlepBblii 3ak0H HproTOHA

9 | Macca tena. Cuna. 1 bubmmoreka [JOK
[TpuHIMI Cynepno3uIuu https://m.edsoo.ru/ffOc
cui. Bropoii 3akoH 3be8
HrroTona o
MaTepUAIbHON TOYKHU

10 | Tperuii 3akoH HetoToHa 1 bubmuorexa [JOK
JUTSl MaTepUATbHBIX TOUEK https://m.edsoo.ru/ffOc

3be8
11 | 3akoH BCeMHPHOTO 1 bu6muoreka [JOK

tarorenus. Cuiia

https://m.edsoo.ru/ffOc
3d00



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00

TspkecTu. [lepBas
KOCMHYECKasi CKOPOCTh

12 | Cuna ynpyroctu. 3aKoH Bu6muoteka [JOK

I'yka. Bec Tena https://m.edsoo.ru/ffOc
3el8

13 | Cuna Tpenus. bubnuorexa [JOK
Koa¢dpunment tpenus. https://m.edsoo.ru/ffOc
Cwta conpoTHBIICHUS 3f76
IIPH IBHKECHUH TEJIa B
KHUJIKOCTH WJIH Ta3e

14 | IloctynaTtensHOE U Bu6muoteka [JOK
BpalarejIbHOC IBUKEHUE https://m.edsoo.ru/ffOc
a0COJIFOTHO TBEPOTO 41a6
Tena. MOMEHT CHJIBI.
IIneqo cunsl. YcnoBus
paBHOBECHSI TBEPIOTO
Tena

15 | Ummynbc MaTepuaibHOU bubnuoreka [IOK
TOYKHU, CUCTEMBI https://m.edsoo.ru/ffOc
MaTepHaIbHBIX TOUYEK. 43d6
Wmnynbe cuibl. 3aKoH
COXpaHCHHS UMITYJIbCA.
PeakTnBHOE NBH)KEHUE

16 | Pabora u MOIITHOCTH bu6nmorexa LIOK
cuitbl. Kunetnueckast https://m.edsoo.ru/ffOc
SHEPTHs MaTePUATbLHOW 4502
touku. Teopema 00
WU3MCHCHHU
KMHETUYECKOW SHEPIUU

17 | [loTeHumanpHasi JHEPTHSL. bu6nmorexa LIOK
[MoTeHIMaNbHAS DHEPTHSI https://m.edsoo.ru/ffOc
yIpyro 46la
ne(hOopMUPOBAHHON
MPYKUHBIL.
IToTenumanbHas YHEPTUs
Tena BOIU3U
MTOBEPXHOCTU 3eMITH

18 | [ToreHuManbHBIE U bu6nmorexa LIOK
HETIOTCHIIUAIBHBIC CHITBI. https://m.edsoo.ru/ffOc
CBs13b paboThI 478c
HETIOTCHIINATBHBIX CHJI C
U3MEHEHHUEM
MEXaHUYECKON YJHEPTUU
CHCTEMBI Tell. 3aKOH
COXpaHCHHSI
MEXaHUYECKON dSHEPTUu

19 | JIaboparopHas pabota

«HccnenoBanue CBA3U
paboThI CHITBI C
U3MCHECHUEM
MEXaHUYECKOH dHEepTruu
TeJla Ha IpUMepe



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

pacTsKEHUsI PE3UHOBOIO
KIyTa»

20

Konrtponbnas padora mo
teme «KuHemaTuka.
Junamuka. 3aKoHbI
COXpaHCHHS B MEXaHUKE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc
4b74

21

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJIIPHO-
KUHETUYECKON TEOPHH.
BpoyHOBCKOE IBHKEHHE.

Auddysus

bubnunoreka LIOK
https://m.edsoo.ru/ffOc
4dc2

22

Xapaxkrep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHIL
BellecTsa. Moaenu
CTPOEHHUS Ta30B,
JKUJIKOCTEN 1 TBEPJIBIX
TCa

23

Macca mosexy.
KonunyecTBo BemecTsa.
ITocrosinHas ABoragpo

24

TermoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temnepatyp Llenbcus

25

Nneansubiii raz B MKT.
OCHOBHOE ypaBHEHHE
MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc
4fde

26

AOGcomorHas
TeMIlepaTypa Kak Mepa
CpeaHel KHHETHYECKOM
SHEPTUU JIBHXKECHUS
MOJIEKYJI. Y paBHEHUE
Menneneena-
Knaneiipona

bubnunoreka LIOK
https://m.edsoo.ru/ffOc
51le

27

3akoH /lanbTOHA.
["a30BbIC 3aKOHBI

28

JlaGoparopHas paboTa
«Hccnenosanue
3aBHCUMOCTH MEXIY
napamMeTpaMH COCTOSTHUS
Pa3pexKEHHOTro ra3ay

29

N3onporeccel B
HJicalbHOM Ta3e M UX
rpaduueckoe
MIPE/ICTABJICHHE

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc
570e

30

BHyTpeHHss sHEprus
TEPMOJMHAMHYECKON
CUCTEMBI U CTIOCOOBI €€
n3MeHeHus. Konnuectso
TETJIOTHI U paboTa.
BuyTpenHsist sHeprus

but6mmoreka [IOK
https://m.edsoo.ru/ffOc
5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

OJIHOATOMHOT'O
HIeaJbHOro rasa

31

Buae! Tennonepenaun

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc
5c36

32

VY nenbpHas TEMI0EMKOCTE
BemrecTra. KoaudecTBo
TETJIOTHI TIPH
TerJionepeaye.

A trnabaTHBIN mporecc

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc
5c36

33

ITepBblii 3aK0H
TEPMOJIMHAMUKH U €r0
MIPUMEHEHHUE K
M30IpoIeccam

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
Sefc

34

Heob6patumoctsb
IIPOLIECCOB B IIPUPOJE.
Bropoi1 3akoH
TEPMOJUHAMUKU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
6230

35

[TpuHIMD AEHCTBUS U
KIIJI TennoBoi MalIuHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOc
600a

36 | I{uxin Kapuo u ero KII1J]
37 | Dkoyoruveckue
pOOJIEMBI
TEIIOPHEPIeTHKH
38 | O6obmaronwii ypok bubmmoreka [JOK

«Mounexynsipaas (hpu3HKa.
OCHOBBI
TEPMOIMHAMUKIY

https://m.edsoo.ru/ffOc
6938

39

KonTponbnas padota no
Teme «MounekynsapHast
¢duzuka. OCHOBBI

bubmnoreka IIOK
https://m.edsoo.ru/ffOc
6a50

TEPMOIMHAMHKI
40 | ITapoobpa3oBanue u bubnmoreka [JOK
KOHICHCALIHSL. https://m.edsoo.ru/ffOc

Vcnapenue u KAIeHHe

63b6

41

AGcomtoTHas 1
OTHOCUTEIIbHAS
BIIQYKHOCTh BO3/yXa.
Hacsiennsiit nap

bubnmorexa LIOK
https://m.edsoo.ru/ffOc
64d8

42

TBépmoe Teno.
Kpucrammmueckue u
amopQHbIe Terna.
AHU30TpONUs CBOMCTB
Kpuctayos. Xuakue

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
65f0

KPUCTAILITHL.
CoBpeMeHHbIE
MaTepUaIbl

43 | IInaBnenue u bubnunorexa LIOK
KPHCTAJUTH3AIHS. https://m.edsoo.ru/ffOc

VY nenbHas Temnora
iassieHus. Cyoaumarus

6708



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

44

YpaBHEHHE TEIIIOBOTO
OanmaHca

bubnunoreka LIOK
https://m.edsoo.ru/ffOc
6820

45 | DnekTpu3anus Ted. bubnuotexa [JOK
DJICKTPUICCKUN 3apsi. https://m.edsoo.ru/ffOc
J1Ba BHIa 2JIEKTPUICCKUX 6bcc
3apsiioB

46 | [IpoBoHHUKH, but6mmoreka [IOK
JIMAJICKTPUKH 1 https://m.edsoo.ru/ffOc
MOJTYTIPOBOTHUKH. 3aKOH 6bcc
COXpaHCHHUS
JIEKTPUUECKOTO 3apsijia

47 | B3aumojeicTBue bubnunorexa LIOK
3apsi1oB. 3akoH KyioHa. https://m.edsoo.ru/ffOc
ToueuHbIit 6ced
AIEKTPUYUESCKUH 3apsi

48 | Hanpspk€HHOCTH bubmmoreka [JOK
9JIEKTPHUYECKOTO ITOJIS. https://m.edsoo.ru/ffOc
[puHIMT Cynepno3uIum 6df2
AIEKTPUYUCCKUX TMOJIEH.
JInHnuy HanpsKEHHOCTH

49 | Pabota cun bubnuoreka [{OK
AIIEKTPOCTATUICCKOTO https://m.edsoo.ru/ffOc
nonig. [ToreHmuann. 6f00
Pa3zHocTh NoTEHIMATIOB

50 | IIpoBomHUKHU U bu6nmorexa LIOK
JTUBJICKTPUKY B https://m.edsoo.ru/ffOc
3JIEKTPOCTATHYECCKOM 7018
noste. Jlusnnexrpudeckas
MIPOHUIIAEMOCTh

51 | DAEKTPOEMKOCTbD. bubmuoteka [IOK
Konnencarop https://m.edsoo.ru/ffOc

7126

52 | DeKTpoEMKOCTh bubmmoreka [JOK
TUIOCKOTO KOHJIEHCATOpA. https://m.edsoo.ru/ffOc
DHeprus 3apsHKEHHOTO 72c0
KOHJICHCATOpa

53 | JlaGoparopras pabota
"U3mepenue
BIEKTPOEMKOCTH
KOHJeHcaropa"

54 | IlpuHIMTT ACUCTBUS U
MPUMEHEHNE
KOHJICHCATOPOB,
KOMTUPOBAILHOTO
arnmnapara, CTpyuHOro
MpUHTEpA.
DJIeKTpOCTaTUYECKast
3amuTa. 3a3eMIIeHIe
AJIEKTPONpUOOPOB

55 | DaexkTpuvecKuit TOK,

YCJIOBHUA €TI0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

CYyIIIECTBOBAHUSI.
ITocTostHHBINM TOK. Cuita
toka. Hampsxenue.
ConpotuieHue. 3akoH
OmMa Ju1st yyacTKa Lenu

56

ITocnenoBarenpHOE,
napajuIeIbHOE,
CMEIIaHHOE COSANHEHHE
MIPOBOJIHUKOB.
JlaGopaTtopHnas pabota
«3y4eHune cMeanHoro
COEJIMHEHUS PE3UCTOPOBY»

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ffOc
7410

57

Pabota u MmomHoOCTh
AJIEKTPUYECKOTO TOKA.
3akon JIxoyns-Jlenna

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
7838

58

3axon OMa 11 HOJTHOH
(3aMKHYTOI)
AIEKTPUUYECKOM LIeTIH.
KopoTtkoe 3aMbIkanue.
JlaGopaTtopHnas pabota
«M3mepenne D/1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTMPOTUBIICHUS

0.5

bubnuorexa [IOK
https://m.edsoo.ru/ffOc
7ae0

59

DneKTpoHHas
POBOIUMOCTH TBEPIBIX
METaJuIoB. 3aBUCUMOCTh
COIPOTHBIICHUS
METAJIJIOB OT
TEMIEPATyPHI.
CBepXIpOBOIMMOCTh

60

DNEeKTpUYECKU TOK B
Bakyyme. CBolicTBa
AJIEKTPOHHBIX MTyYKOB

61

ITomynpoBOIHUKH, X
COOCTBEHHas U
pUMecHast
POBOJUMOCTb.
CsaoiicTBa p—n-
nepexoaa.
ITomynnpoBOTHUKOBBIE
npubopbI

bu6anoreka LIOK
https://m.edsoo.ru/ffOc
84ae

62

DJIEKTPUUYECKUI TOK B
pacTBopax u paciiaBax
3JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOLIMAIIHS.
DneKTpoan3

but6mmoreka [IOK
https://m.edsoo.ru/ffOc
82ba

63

DIIEKTPUUECKHUI TOK B
razax. CaMOCTOSITENbHBIN
1 HECAMOCTOSITEJIbHBIN
pa3psa. Mosaus. [1nazma

bubnunorexa LIOK
https://m.edsoo.ru/ffOc
84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

64 | DnekTpudeckue mpudOOpPsI 1 bubnmoreka [JOK
U YCTPOMCTBA M UX https://m.edsoo.ru/ffOc
HPaKTHYECKOE 86fc
npumMeHenue. [IpaBuia
TEXHUKU 0€30MaCHOCTH

65 | O6o0maromuii ypox 1 but6mmoreka [IOK
«DNEKTPOIMHAMHKA https://m.edsoo.ru/ffOc

88he

66 | KonrponpHas pabora 1o 1 1 bubnmoreka [JOK
TeMe «DJIEeKTPOCTATHKA. https://m.edsoo.ru/ffOc
[TocTosHHBII 8a8a
ANEKTPUUECKUH TOK.

Toxu B pa3IMyHbIX
cpenax»

67 | PesepBHbIi YpOK. 1 1 bubmmoreka [JOK
KonrpossHas pabora 1mo https://m.edsoo.ru/ffOc
TeMe 8c56
"DnexkTpoaguHaMuKa”

68 | PesepBHBI ypOK. 1 bubmmoreka [JOK
O06o0marmui ypok 1o https://m.edsoo.ru/ffOc
temam 10 kiacca 8f6c

OBIIEE KOJIMYECTBO 68 4 4

YACOB I10 ITPOTPAMME

11 KVIACC
Ne Tema ypoka KonunuecTBo uyacoB DIIEKTPOHHBIE
n/ Bcero | Kontponbnsr | [Ipaktuyecku (ppOBBIC
1| € paboThI € paboThI o0pazoBaTebHbIe
pecypcsl

1 [TocTostHHBIC MArHUTHI U 1 bu6mmoreka [JOK
UX B3aUMOJICHCTBHE. https://m.edsoo.ru/ffo
MarnuTHOe nose. c9778
Bekrop marHuTHOM
MHAYKIUU. JInHun
MarHUTHON MHIYKIIUH

2 MarauTtHoe 1one 1 bu6mmoreka [JOK
NPOBOJIHUKA C TOKOM. https://m.edsoo.ru/ff0
OmnsiT DpcTena. c98fe
Bzaumoneiicteue
MPOBOJHHUKOB C TOKOM

3 | JJaGoparopnas pabota 1 1 bubmmoreka [JOK
«M3y4eHne MarHuTHOTo https://m.edsoo.ru/ff0
10JIsI KATYIIKKA C TOKOMY c98fe

4 | JleficTBH€ MarHUTHOT'O 1 1 bubmuorexa [JOK
OJISI Ha TTPOBOIHHUK C https://m.edsoo.ru/ff0
tokoM. Cuita Ammiepa. c9ac0
JlaGopaTtopHnast pabota
«HccnenoBanue
JNEUCTBUS MOCTOSHHOTO
MarHuTa Ha PaMKy €
TOKOM



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

JleicTBME MarHUTHOTO

MOJISl Ha JBHOKYIIYIOCS

3apsHKCHHYIO YacTHILy.

Cwia Jlopenma. Pa6ora
cuJiibl JIopeHna

bubmuorexa [JOK
https://m.edsoo.ru/ffo
c9df4

DJIeKTpOMarHuTHas
nHaykuus. [Torok
BEKTOpa MarHUTHOM
unaykuuu. J/1C
WHIYKIUU. 3aKOH
ANEKTPOMATHUTHOMU
nHaykiuu Papanes

JlaGopaTtopHnast pabota
«HMccnenoBanue siBICHUS
ANEKTPOMATHUTHOMU
WHAYKIHN»

bubmuoreka [JOK
https://m.edsoo.ru/ffo
cal50

NHIyKTUBHOCTS.
SIBneHne caMOMHIYKIUU.
OJ1C caMOMHAYKITUH.
DHeprusi MarHuTHOTO
MOJISL KATYIIKU C TOKOM.
DJICKTPOMArHuTHOE MOJIe

bu6mmoreka [IOK
https://m.edsoo.ru/ffo
ca600

TexHuueckue ycTpoicTea
U UX MIPUMEHEHUE:
MOCTOSIHHBIE MArHUTHI,
AIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb,
YCKOPUTENH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIHMOHHAs NI€Yb

10

O6o0maromuii ypok
«MarsuTHoe moie.
DneKTpoMarHuTHas
WHIYKIIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cab82

11

KonTponbnas padota no
TeMe «MarauTHoe noJe.
DneKTpoMarHuTHas
WHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffo
cad58

12

CBoOo1HBIE
MeXaHUYeCcKue
Kosie0aHusl.
I'apmoHnueckue
Kosie0aHus. YpaBHEHUE
FapMOHUYECKUX
Kosie0aHui.
[IpeBpateHre sHEPrun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
caf06

13

JlaGoparopHas paboTa
«Hccnenosanue
3aBHCUMOCTH NEPHOAA
MaJIbIX KoJebaHuil rpy3a
Ha HUTH OT JUIMHBI HUTH
U MacChl Ipy3a»



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

14

KonebaTenbHbIN KOHTYD.
CBo0OogHbBIE
AIIEKTPOMArHUTHBIC
KoJieOaHMs B UI€AIbHOM
KoJ1e0aTeIbHOM KOHTYPE.
AHanorust MexmIy
MEXaHMYECKUMU U
3JIEKTPOMArHUTHBIMH
KOJIeOaHHSIMU

bubmuorexa [JOK
https://m.edsoo.ru/ffo
ch820

15

®opmyna Tomcona.
3aKOH COXpaHEHHUs
SHEPTUU B UI€aTHLHOM
K0J1e0aTEIIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ffo
ch9c4

16

IIpencrapienue o
3aTyXaroluX
KOJIEOAHHSIX.
BriHyXcHHBIE
MeXaHUYECKHE
KoJiebanus. Pe3onanc.
Brinyxnennsie
AJIIEKTPOMArHUTHBIE
KoJieOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
chbb86

17

IlepemeHHBIN TOK.
CunycouanbHbI
IIEPEMEHHBIN TOK.
MOIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JIEHCTBYIOILIEE 3HAUCHUE
CHJIBI TOKA Y HaIPSDKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
chd34

18

Tpancdopmarop.
IIpou3BoacTBO, nepenaya
U oTpedieHne
ANIEKTPUYECKON SJHEPIUU

19

YeTpoicTBO U
MPaKTUYECKOe
MIPUMEHEHUE
ANEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JIMHUH
AJeKTpoIepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ffo
cc324

20

DKOJIOTUYECKHE PUCKU
IIPY NIPOU3BOJICTBE
JIEKTPOIHEPTHH.
Kynbsrypa
MCIIOJIb30BaHUs
AIIEKTPO3HEPTUHU B
TOBCEIHEBHOM KU3HH

21

MexaHuuecKkre BOJHBI,
YCIIOBHUS
pacmpocTpaHeHUsI.
[Tepuon. CxopocTh
pacmpocTpaHeHus U

bu6nmoreka [JOK
https://m.edsoo.ru/ffo
ccab4



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

JJIMHA BOJIHBI.
[Tonepeunsie u
IMPOAOJIbHBIC BOJIHBL

22 | 3Byk. CKOpOCTbH 3BYKa. bubmuorexa [JOK
I'poMKOCTB 3ByKa. https://m.edsoo.ru/ff0
BricoTta Tona. TeMO6p cccOc
3BYKa

23 | DneKTpoMarHuTHBIC bubmuorexa [JOK
BOJIHBI, KX CBOWCTBA U https://m.edsoo.ru/ff0
ckopocTts. [llkana ccfe0
AJIEKTPOMArHUTHBIX BOJH

24 | IIpuHIUIIBI PATUOCBSI3H U
TeneBuaeHus. Pa3Burtue
CPE/ICTB CBSI3H.

Paguonokanus

25 | KoHTposbHas pabota bubnunoreka [JOK
«KomnebaHust 1 BOJHBD) https://m.edsoo.ru/ffo

cc6f8

26 | [IpsamonuHeitHOE bubnnorexa [JOK
pacrnpocTpaHeHHE CBETa B https://m.edsoo.ru/ff0
OJTHOPOJTHOM cpeie. cd350
To4euyHbIN HCTOYHUK
ceera. JIyu cBera

27 | OtpaxxkeHue cBerta. bubnunoreka [JOK
3aKOHBI OTPAKCHUS https://m.edsoo.ru/ff0
cBera. [locTpoenue cd4e0
M300paXKeHHI B TUIOCKOM
3epKaJie

28 | Ilpenomiienue cBerta. bubnuoreka [IOK
[TonHOE BHYTpEHHEE https://m.edsoo.ru/ffo
otpaxkeHue. [IpenensHbIi cd7f6
YTOJI TIOJTHOTO
BHYTPCHHETO OTPaXCHUS

29 | JlaGoparopnas pabota bubmmoreka [JOK
«M3mepeHne nokasarens https://m.edsoo.ru/ff0
IPEJIOMJICHUS CTEKJIA» cd67a

30 | JIunzsl [locTpoenue bubnuoreka [IOK
n300paKeHUIi B JINH3E. https://m.edsoo.ru/ff0
®dopmyIia TOHKOH JTHH3BI. cddle
YBenu4yeHue JUH3bI

31 | JIaboparopHas paboTa
«Hccnenosanue cCBONUCTB
U300paKEHUI B JIMH3aX»

32 | ducnepcus cBera.

CrnoxHbll cocTaB 6e710ro
ceerta. IIBeT.
JlaGoparopHas paboTa
«HaOmronenne
JICTIEPCHUU CBETa»
33 | UHTepdepeHnus ceera. bubmmoreka [JOK

Judpakuus ceera.

https://m.edsoo.ru/ff0
ced22



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22

JudpakimonHas
peméTka

34 | TlonepeyHOCTh CBETOBBIX bubnmoreka [JOK
BoutH. [Tonmspuzanus https://m.edsoo.ru/ffo
cBeTa cf02e

35 | OnTrueckue mpuOOpHI U
YCTPOMCTBA U YCIIOBUS UX
0e30MmacHOro
PUMCHCHUS

36 | 'paHUIIBI TPUMEHUMOCTH bubnuorexa [JOK
KJIACCHUYECKON MEXaHHUKH. https://m.edsoo.ru/ff0
[TocTynatsl cienaibHOM cf862
TEOPUU OTHOCUTEILHOCTHU

37 | OTHOCUTEIBLHOCTD bu6mmoreka [IOK
OJTHOBPEMECHHOCTH. https://m.edsoo.ru/ffo
3ame/IJIeHHe BpEMEHU U cfa42
COKPAIICHUE JITHHBI

38 | DHeprus U UMITYJIbC bubnuoreka [IOK
PEISTUBUCTCKOM https://m.edsoo.ru/ff0
yacTUIBI. CBSA3b MAcCHI C cfc68
DHEPTrUEU U UMITYJIbCOM.

DHeprusi NoKos

39 | KonrponbHas pabora bubmmoreka [JOK
«Ontuka. OCHOBBI https://m.edsoo.ru/ffo
CHeIHATbHON TEOPUH cf6f0
OTHOCHUTEJIBHOCTI)

40 | ®otonsl. Dopmyna bubnuoreka [IOK
[Tnanka. DHeprus u https://m.edsoo.ru/ff0
UMITyJbC (POTOHA cfel6

41 | OTkpbiTHE U bubnnoreka [JOK
HCCIIENOBAHUE https://m.edsoo.ru/ffo
dororddexra. OnbITH A. cffca
I'. CtoneroBa

42 | 3akonsl poTorddexTa. bubnnorexka [JOK
VYpaBHeHue DWHIITEHA https://m.edsoo.ru/ff0
st porodddexra. d015e
«KpacHast rpanutia»
dboTtorddexra

43 | laBnenue cBera. OnbITHI bubmuorexa [JOK
I1. H. Jlebenena. https://m.edsoo.ru/ffo
XHUMHYECKOE NEUCTBUE d04a6
cBeTa

44 | TexHU4ecKue yCTpoiicTBa
U TIPAaKTHYECKOE
MPUMEHECHUE:

($hOTOdIEMEHT,
dboTogaTuuK, COTHEYHAS
OaTapesi, CBeTOIMO]T
45 | Pemienue 3a1a4 1o TemMe bu6nmoreka [JOK

«DJIeMEHTHI KBAHTOBOU
OIITHKI)

https://m.edsoo.ru/ff0
d0302



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302

46

Mogens atroma ToMmcoHa.
Omneiter Pesepdopaa mo
pacCcesiHUIO (-4aCTHLL.
[TnaneTapHas Mozeb
aroma

bubmuorexa [JOK
https://m.edsoo.ru/ffo
d091a

47 | Iloctynatel bopa bubmuorexa [JOK
https://m.edsoo.ru/ff0
dOafa

48 | UznyuyeHue u bubnmoreka [JOK

noromeHne (HOTOHOB https://m.edsoo.ru/ffo
IPH MIEPEX0/Ie aToMa C dOafa
OJIHOTO YPOBHSI SHEPTUU
Ha Ipyrou. Buasl
CIIEKTPOB
49 | BoyIHOBBIE CBOMCTBA bubnmoreka [JOK
yactull. BonHel 1e https://m.edsoo.ru/ffo
Bpoitis. dOca8
Kopnyckynsipao-
BOJIHOBOW JTyaJu3M.
CnoHranHOE U
BBIHYKICHHOE
U3ITyuYeHUe
50 | OtkpeITHE bubnuorexa [JOK
pagnoaKTHBHOCTH. https://m.edsoo.ru/ffo
OnpiTel Pesepdopaa mo dofd2
OTIpEe/ICNICHUIO COCTaBa
pPaZOaKTHBHOTO
U3ITy4eHus
51 | CgoiictBa anbda-, 6eta-,
ramMma-Mu3JIy4eHHUs.
Bnusuaue
pPaZloOaKTUBHOCTH Ha
JKUBBIC OpPTraHU3MBbI
52 | OTKpbITHE IPOTOHA U bubnuoreka [IOK
HelTpoHa. M30Tombl. https://m.edsoo.ru/ff0
Anba-pacma. d1162
DIIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnaa. I'amma-
U3ITyYeHUe
53 | DHeprus CBsI3M HyKJIOHOB bubnuotexa [JOK
B siape. SlnepHble https://m.edsoo.ru/ff0
peakiuu. SaepHblit d1356
peaktop. [Ipobnemsl,
MIEPCIICKTHBBI,
AKOJIOTMYECKUE ACTIEKTHI
AJIEPHON SHEPTETUKH
54 | DneMeHTapHBIC YACTHUIIHI. bubnuorexa [JOK

OTKpbITHE TO3UTPOHA.
MeTtoabl HAOJIIOAEHUS 1
perucrpanuu
AJIEMEHTApHbBIX YACTUIL.

https://m.edsoo.ru/ff0
d0e38



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

Kpyrasiii cTon
«DyHIaMEHTAIbHBIE
B3aNMO/ICHCTBHSI.
EnuncTBO husznueckoit
KapTUHBI MUP»

55

DTarnbl pa3BUTHS
ACTPOHOMHUH.
[Ipuknagnoe u
MHPOBO33PEHUYECKOE
3HAYCHHUE aCTPOHOMHH.
Bun 3Bé3aH0r0 HebAa.
Co3sBes3nus, sipKue
3BE3/bI, INIAHETHI, UX
BHIMMOE IBH)KEHHUE.
ConHeyHas cucTeMa

56

Comnnue. ConHeynas
aKTUBHOCTE. McTOUHHK
sHepruu CoyHIA U 3BE3]

57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKH. 3BE3IbI
TJIaBHOM
MOCJIENOBATEIHLHOCTH.
BnyTtpenHee ctpoeHue
3BE311. CoBpeMEHHBIE
MIPEICTABJICHUS O
MIPOUCXOXKICHUH U
sposronuy CoHIa 1
3BE3N

58

Muneunsiii [IyTe — Hama
I'anaktuka. Ilonoxenue
u nmkeHne CoiHI@ B
I'anaktuke. I'agakTUKH.
Yépuble ObIpHI B ApPaAX
TraJIakKTHK

59

Bcenennas. Pa3zberanue
rajaktuk. Teopus
bonpioro B3peiBa.
PenukToBOE HU3IIy4eHHE.
MeraranakTuka

60

Heperennsie npo0ieMsl
ACTPOHOMHUHU

61

Konrponbnas padora
«NeMEeHThI aCTPOHOMHHU
U acTpOU3UKI»

62

O6o0maromuit ypox.
Pounb dusuku u
ACTPOHOMHU B
9KOHOMHUYECKOM,
TEXHOJIOTUYECKOMH,
COLMAITBHOM M 3THYECKON
cdepax AesITenTbHOCTH
4eJI0BeKa




63 | OGoOmaromuii ypox. 1
Ponb u mecTo puzuku u
ACTPOHOMHUU B
COBPEMEHHOM Hay4YHOI
KapTUHE MHUpa

64 | O6o0maromuii ypox. 1
Ponb pusudeckoit
Teopuu B (HOPMUPOBAHUU
IIPEACTABIICHUM O
buznyeckoil kapTuHe
MUpa

65 | O6oO0maromuii ypox. 1
Mecto puzndeckoi
KapTHUHBI MUpPA B 00111eM
Py COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
IIPEACTABICHUH O
npupojie

66 | PesepBHBII ypOK. 1
MaruutHoe nose.
DNeKTpoOMarHuTHas
WHIYKIIHS

67 | Pe3epBHBIil ypOK. 1
Onrtuka. OCHOBBI
CIIEHUAIILHON TEOpUHU
OTHOCHUTEJIbHOCTH

68 | PesepHslit ypok. 1 bubmmoreka [JOK
KBanrtoBas ¢usuka. https://m.edsoo.ru/ff0
DJeMeHTB aCTPOHOMHUU U d1784

acTpo(U3UKH
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

e ®usuka, 10 kmacc/ /0a30Bbiil U yrioyOneHHbld ypoBenu /Msikumes I'.4., byxosues b.b.,
Corckuit H.H. nmox penakuueit IlappentreBoit H.A., Axuumoneproe o6miectBo «M3naTenbcTBo
[Tpoceemienune» 2023

e ®uzuka 1lkmacc /ba3oBbiii u yrmyOnenHslit ypoBHW/Mskumes I'.51., byxosuesb, b.,
YapyruaB.M. U3narensctBo «IIpocBemenue» 2024
METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA

e[loypounsie paspabotku aBtop FO.A. CaypoB MockBa «lIpocsemenne»2021,
CamocrosiTenbHble U KOHTposibHble paboTbil0 kimacc E.C. Eptotkun C.I'., Eprorkuna
«IIpocsemenue» 2021

e CamocrosiTenbHble 1 KoHTpoidbHbIe paboTbill kmacc E.C. Eprorkun C.I', EproTkuna
«IIpocsemenne»2021, Tloypounsie pazpadbotku aBTop FO.A. CaypoB Mocksa «IIpocsemnienne»2021
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET
https://m.edso0.ru/7f416194
https://m.edsoo.ru/7f416194



https://m.edsoo.ru/ff0d1784
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