™

MYHUILHUIAJIGHOE BIO/UKETHOE OBLLEOBPA3OBATEJILHOE YYPEKJAEHHE «CPE/THSISI OBIIEOBPAZOBATEJIbHAS
ITKOJIA Ne 29 C ¥YIIYBJIEHHBIM U3YYEHUEM OTJAEJIBHBIX [IPEJMETOB UMEHM HU.H. SUKEEBA»

PACCMOTPEHO COI'JIACOBAHO YTBEPKJIEHO
na sacenanuu MO na sacepannn MC ua szacenanun [1C
ITporokon Ne s ITporokon Ne / I1porokomn Ne &
Ot «Dg/ » {2 Z 2023 r. Or« Xq » ﬂd 2023 r. O « Z¢ » //2023 r.
PykoBo MO Tpencenarens MC Ilpencena l%

[u/ Canpsixkaaa M. A Psxanbix E.JL o,

7
PABOYAS ITPOT'PAMMA
(ID 605021)

yueOHoro npeamera «®@usuka. ba3oBbiil ypoBeHb)

1151 ooyvaronuxest 10-11 knaccos

Yaurens GU3MKHU:

Kypck 2023

Kamroxxnaas C.A.



IHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma no ¢usuke 6a30BOro ypoBHSI Ha YPOBHE CpeqHEro olmiero oOpa3oBaHus pa3padOoTaHa HAa OCHOBE IOJIOKEHUN M TpeOOBaHUU K
pe3yibpTaTaM OCBOCHHS OCHOBHOW oOpa3oBareinbHOM mporpammbl, npeactaBieHHbIx B GI'OC COO, a Ttakke ¢ yuérom denepalbHOW padboueit
IpOrpaMMbl BOCIUTAHUS U KOHLEMIMH IpenogaBaHus ydeOHoro npeamera «Pusnka» B 00pazoBaTeNbHBIX opranm3anusax Poccuiickoit @enepannmy,
pealIn3yIoLMX OCHOBHbBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copep:xanue mporpaMmmsl 1o ¢pu3KMKe HAIpPaBlIeHO Ha (GOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHHBI Mupa oOydaromuxcs 10-11 kmaccoB npu
o0y4yeHnu ux (pu3nke Ha 6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEILHOCTHOTO moaxoxa. [Iporpamma no ¢usuke coorBercTByeT TpedoBanusim @I'OC
COO x miaHupyeMbIM JHYHOCTHBIM, MPEIMETHBIM U METaIllpeIMETHBIM pe3yabTaTaM OOYYEHHs, a TAK)Ke YUMTHIBAET HEOOXOIHWMOCTh pealu3aluu
MEXITPEIMETHBIX CBSI3€ (PU3MKU C €CTECTBEHHO-HAyYHBIMU YUEOHBIMH TpeAMeTaMH. B Hell ompenensiroTcs OCHOBHBIC IENM M3ydeHHs] QU3HMKUA Ha
YpPOBHE CpeHero o01iero o0pa3zoBaHus, INIAHUPYEMBIE PE3YJIbTaThl OCBOSHUS Kypca PU3UKH: INYHOCTHBIC, METallpeIMETHBIE, TPeIMETHbIE (Ha 0a30BOM

YpOBHE).
[Iporpamma no (pu3MKe BKIIOYAET:

e IJITAHUPYEMBIE PE3YJIbTaThl OCBOCHHS Kypca (PU3nKu Ha 6a30BOM YPOBHE, B TOM YHUCJIE MPEIMETHBIE pe3yJIbTaThI MO TrojIaM 00yUYEHUS;
e cojiepKaHue yaeOHOoro mpeameTa «Pu3nKay Mo rojaam 00ydeHus.

®du3uka Kak Hayka 0 Hanbosiee 00IUX 3aKOHAX MPUPOJIbl, BBICTYIAs B KaueCTBE Y4eOHOTo MpeMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIajd B
cucreMy 3HaHU# 00 okpyskatorieM Mupe. LIkonbHbIH Kypc PU3HKH — CUCTEMOOOPA3YIOIHIA ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, TOCKOJIbKY
¢u3nueckue 3aKOHBI JIE)KAT B OCHOBE IPOILIECCOB U SBJICHUM, HM3y4yaeMbIX XUMHeEH, Ouonorued, Qusmueckoil reorpadueil U acTpoHOMHUEH.
Vcnonb30BaHue U akTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUH OmpesessieT XapakTep U pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cdepe IHepreTHKH,
TPaHCIOPTa, OCBOEHUS KOCMOCA, MOJIyY€HUsI HOBBIX MaTEpHUAJIOB € 3aJaHHBIMU CBOWCTBaMHU U Apyrux. M3yuyenue Gpu3uku BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYyHOW KapTUHBI MHpa oOydaroumxcs, B (OpMUpOBaHME YMEHUH NPUMEHATh HAyYHBIH METOJA MO3HAHUS NpPHU
BBITIOJTHEHUH UMH YUEOHBIX HCCIIEI0BaHUH.

B ocHOBy kypca ¢u3uKku 1715 ypoBHS CpeHero oo1iero oopa3oBaHusl MOJIOKEH Pl UAEH, KOTOPbIE MOXKHO paccMaTpUBaTh KakK MPUHIUIIBI €T0
IIOCTPOEHHS.

Hoes yerocmHocmu. B cooTtBeTcTBHHM C Hei KYpC SABJIACTCA JIOTUYCCKHU 3aBeleéHHBIM, OH COHCPKHUT MaTCpHrall U3 BCCX Pa3aCIOB (I)I/I3I/IKI/I,
BKJIFOYACT KaK BOIIPOCHI KHaCCquCKOﬁ, TaK U COBpeMeHHOﬁ (1)I/I3I/IKI/I.



Hoes eenepanusayuu. B cooTBeTcTBUM ¢ Heil Martepuan Kypca ¢Gu3nkud o0beAMHEH BOKPYT (hHU3MuecKux Teopuil. Beaymmm B Kypce sBisieTcs
(dbopMHUpOBaHKE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHIX MaT€pPHH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanusanus npeamoyiaraeT UCIOIb30BaHUE TYMaHUTAPHOTO MOTEHIMaNa (GU3NIECKON HAYKH, OCMBICIICHUE CBSI3U
pa3BuTUs (PU3NKYU C pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMH U SKOJIOTHYECKUMU TTPOOIEMaMHu.

Hoes npuknaonou manpaenrennocmu. Kypc (U3MKM mpeanojaraer 3HAKOMCTBO C IIMPOKMM KPYIrOM TEXHMYECKHMX M TEXHOJOTHMYECKUX
MIPUJIOKEHUH U3YUYEHHBIX TEOPUIl U 3aKOHOB.

Hoes sxonocuzayuu pearnsyercs: OCPEICTBOM BBEIICHHSI JIEMEHTOB COJICPIKaHUs, TIOCBAIEHHBIX 3KOJOTHYECKUM MPOoOIeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJIOTH, a TaKKe OOCYXKIEHHUS MPOOJIeM PAMOHAIBHOTO TPUPOJIONIONB30BAHMS U IKOJIOTHUECKOM
0€30I1aCHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha YpOBHE CpeIHEro oOlmiero oOpa3oBaHus SBISAIOTCS (u3ndeckue Teopuu (PpopMupoBaHUE
MPEJICTABICHUM O CTPYKTYpe MOCTPOCHUS (PU3NYECKOU TEOpUH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U MPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHHUIX O
IIPUPO/IE, TPAaHUIIAX TPUMEHUMOCTH TEOPUH, JIsl OTIMUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUN U IIPOLIECCOB).

CurcTeMHO-IeSTeIbHOCTHBIN MOJX0J] B Kypce (U3MKH peanu3yercss MpeXkIe BCEro 3a CUET OpraHM3alMM SKCIEPUMEHTAIbHON AESITeNTbHOCTU
obyuaromuxcs. [y 6a30BOro ypoBHs Kypca (PU3HKH — 3TO UCHOIb30BAHUE CUCTEMBI (PPOHTABHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U 1a00paTOPHBIX
paboT, KOTopble B MporpamMme Mo (Gpu3nke oObeJUHEHBI B OOIIMM CIHUCOK YYEHMUECKHUX MPAaKTHUYECKUX paboT. BeineneHue B yka3aHHOM NEpeyHe
71a00paTOPHBIX pabOT, MPOBOJUMBIX JJISI KOHTPOJIS U OLEHKH, OCYIIECTBISAETCS yYaCTHUKaMU 00pa30BaTEIbHOTO MpoIiecca UCXOAsl U3 OCOOEHHOCTEH
IUTAaHUPOBAHUS U OCHalIeHUs kaObuHeTa pusuku. [Ipu aTom obecrieunBaeTcs oBiIaieHue 00yJarolUMUCI YMEHUSIMUA TPOBOAUTH KOCBEHHBIE H3MEpPEHUS,
UCCIIeIOBaHMs 3aBUCUMOCTEH (PU3HMUECKUX BEITMYMH U TTOCTAHOBKY ONBITOB MO MPOBEPKE MPEUIOKEHHBIX THIIOTES.

bonpmoe BHUMaHUE yaenseTcs PEICHUIO PACUETHBIX U KAYECTBEHHBIX 3a1a4. [Ipu oToM 114 pacy€THBIX 3a/1a4 IPUOPUTETOM SIBISAIOTCS 3a1a4H C
SIBHO 3a/IaHHOM (M3MYECKOM MOJEIbl0, MO3BOJISIONINE MPUMEHSATh M3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjesia Kypca, Tak U
MHTETPUPYS 3HAHUS U3 pa3HBIX pa3esioB. JJ1s KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM SBIISIOTCS 3aaHUs HAa 00BSICHEHUE IPOTEKaHUs (PU3NYECKHX SIBICHUM
U TIPOLIECCOB B OKpYXaroliel Ku3Hu, Tpedyromiue Bbi0opa (u3nueckoil MOJeNU Ui CUTyallui IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu GI'OC COO k MaTepranbHO-TEXHUUYECKOMY 00eCieueHnI0 y4eOHOTo Ipolecca 6a30BbIi ypOBEHb Kypca PU3NKU
Ha YpOBHE CpeAHEro oO0IIero oopa3oBaHus JOKEH U3y4yaThCsl B YCIOBHSX NMPEAMETHOTO KaOMHeTa (PU3MKU WM B YCJIOBUAX HHTETPHUPOBAHHOIO
KaOMHeTa MpeIMETOB €CTECTBEHHO-HAYYHOr0 LIMKJIa. B kabuHeTe GU3uKu T0KHO ObITh HE00X0AUMOE JIabopaTopHOe 000PYIOBAHUE JUISI BHITIOJIHEHUS
YKa3aHHBIX B IPOTrpaMMe Mo PU3UKE yUEHUYECKUX MTPAKTUUYECKUX PadOT U AEMOHCTPAllMOHHOE 000pYyI0BaHUE.



HCMOHCTpaLII/IOHHOC O60py,[[0BaHI/I€ (bOpMI/IpyeTCH B COOTBETCTBUHU C INPHUHIOUIIOM MHHUMAaIbLHON JOCTaTOYHOCTH H obOecrieunBaeT IIOCTAaHOBKY
NEPCUUCIICHHBIX B IIpOrpaMmcE I10 (1)I/I3I/IKC KIIIOYCBBIX I[CMOHCTpaLII/Iﬁ I UCCIICAOBAHUA H3Yy4YaCMbIX SIBIICHUIT H IMponuccCoB, SMIMUPHUHICCKUX U
(bYH,Z[aMeHTaJ'II)HBIX 3aKOHOB, X TEXHHYCCKHX HpHMeHeHHfI.

JlaGoparopHoe o0opynoBaHUE IJI1 YUCHUUYECKUX MPAKTUUECKUX paboT Gopmupyercs B BUAEC TEMATUYECKUX KOMIUIEKTOB U 0OecleynBaeTCs B
pacuére OIHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. Temaruueckue KOMIUIEKTHI JaOOpaTOpHOTO OOOpYHOBaHUS JOJKHBI OBITH MOCTPOEHBI Ha
KOMILIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX U U(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BU/I€ IU(POBBIX 1aOOpaTOPHUIA.

OCHOBHBIMU HETSIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:

(dhopMUpOBaHHE HHTEpPECa M CTPEMJICHHS OOYYaroONIMXCS K HAYYHOMY HW3YYCHHIO TPHPOJBI, PA3BUTHE WX HWHTCIUICKTYaJbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEN;

pa3BHUTHE NIPEICTABICHUN O HAYIHOM METOJIC MTO3HAHUS M (JOPMUPOBAHUE HCCIIEIOBATEIIHCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHpOBaHKE HAYYHOTO MUPOBO33PCHUS KaK Pe3yJibTaTa U3YYCHHUSI OCHOB CTPOCHHUS MaTepPHH U (PYHIaAMEHTAIBHBIX 3aKOHOB (DU3HKH;
(hopMHUPOBaHHE YMEHHI OOBSCHATH SBJICHHS C UCIIOJIb30BaHUEM (DM3HUSCKUX 3HAHUHM M HAYYHBIX JIOKA3aTEIbCTB;

(dbopMHpOBaHKE TPEACTABICHUHN O POJIM (PU3UKH JUTSL PA3BUTHSI JPYTUX ECTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHIA.

JlocTKeHHe 3TUX IIeliel oOecreunBaeTcsl pelieHHeM CISAYIOIUX 3a7ad B MpoIlecce U3yueHHsl Kypca (U3MKH Ha YPOBHE CPETHEro OO0IIero
o0pa3oBaHMUs:

MpUOOpETEeHNE CHUCTEMBbI 3HAHUU 00 OO0mUX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHsX, BKJIIOYAs MEXaHHMKY, MOJEKYISpHYIO (U3HKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acCTPO(PHU3UKH;

(dbopMUpOBaHNE YMEHUH IPUMEHITH TEOPETHUECKHUE 3HAHUS TSI 00BCHEHHS (PU3NUECKUX SBICHUHN B IPUPOJIC U JUIS IPUHATHUS MPAKTUYECKUX PEIICHHH
B TTIOBCETHEBHOM JKU3HHU,

OCBOEHHUE CMOCOOO0B peIIeHHs] Pa3IUYHbIX 33]a4 C SBHO 33/JaHHON (PU3MYECKON MOJeNblo, 3a/1a4, MOAPA3YMEBAIOIINX CAMOCTOSTENILHOE CO3/IaHUE
(bU3UIECKOI MOJIeTH, aICKBAaTHON yCIIOBUSAM 3a/1a4H;

MOHUMaHUe GUBNYECKUX OCHOB U MPUHIIUIIOB ICWCTBUS TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEy;
OBJIAJICHHE METOJaMH CaMOCTOSITEIHLHOTO TUTAHMUPOBAHUS U TIPOBEACHHS (PU3MUECKHX HKCIICPUMEHTOB, aHAIM3a M HMHTEPIIPETAruu HWHGOpMAIIH,
ONpPEAEIICHUS JOCTOBEPHOCTHU IOJYYEHHOTO PE3yJIbTaTa;

CO3JIaHME YCIIOBHM JJIsl pa3BUTHUSI YMEHHUI TPOEKTHO-UCCIIEIOBATEIHCKOM, TBOPUECKOU €A TEILHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEeHb) Ha YPOBHE cpeHEero obiiero oOpa3oBanust otBoautcs 136 vacos: B 10 kimacce — 68 vacoB (2 yaca B
Heneno), B 11 kimacce — 68 gacoB (2 yaca B HEJIEINIO).



[IpennaraemMslii B mporpamme 1o (¢pu3uke nepedeHsb J1IadopaTOPHBIX U MPAKTUYECKUX paboT SABISETCS pEeKOMEHA0BAaHHBIM, YUUTENh JI€TIaeT BHIOOP
MPOBEICHUS JIAOOPATOPHBIX PadOT M OMBITOB € YYETOM MHIUBUIYAIBHBIX 0COOCHHOCTEH 00yJaronIXCsl.

COAEP)XAHUE OBYUEHUS
10 KJIACC
Pa3znen 1. dusuka u MeTOAbI HAYYHOI0 NO3HAHUSA

®duszuka — HayKa o npupojae. Hayunbie MeToIbl TO3HAHMS OKPYKaroIIero Mupa. Poib skcepuMeHTa U TEOpUU B MPOLIECCE MO3HAHUS TPUPO/IBIL.
DKCIepUMEHT B (PU3UKE.

MonenupoBanue pu3nUecKux siBICHUN U mporeccoB. Hayunsie runote3sl. @u3ndeckue 3aKOHbI U TEOPUU. | paHUIIbI IPUMEHUMOCTH (PU3UIECKIX
3aKOHOB. [[pMHIIUIT COOTBETCTBUA.

Ponb 1 MecTo (pu3uKu B OpMUPOBAHUN COBPEMEHHOM HayYHOU KapTUHBI MUpPa, B IPAKTUYECKON JESITEIbHOCTH JTIOACH.
Jlemoncmpayuu
AHanoroBblie 1 IU(PPOBBIC U3MEPUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.
Paspnen 2. Mexanuka
Tema 1. Kunemamuka
Mexanundeckoe aBrxeHrne. OTHOCUTENBHOCTh MEXaHUYECKOTO0 IBMkeHUs. Crucrema otcu€ra. Tpaekrtopus.

[lepemenienue, CKOpoCTh (CpenHssE CKOPOCTb, MTHOBEHHAs CKOPOCTh) U YCKOPEHHME MaTepuajbHOM TOYKM, MX MPOEKIMH HAa OCH CHUCTEMBI
koopauHaT. CliokeHue NEpEeMEIIEHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE PAMOJIMHEHHOe JBIKeHue. [ paduKku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITYTH U TIepEeMELICHHS
MaTEpHUaIbHOW TOUKH OT BPEMEHHU.



CBoOoaHoe majieHre. Y CKopeHrue CBOOOTHOTO TaICHHS.

KpuBonuneiinoe asmxkeHue. [[BukeHHe MaTepUalbHONM TOUKH MO OKPYKHOCTH C MOCTOSHHOW MO MOJYJII0 CKOPOCTHIO. YTJIOBasg CKOPOCTD,
nuHeiHas ckopocth. [lepruoa u yacrota obpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpocTBa U MPAKTUYECKOE TPUMEHEHHE: CIIUIOMETP, JBHKEHUE CHAPSAJIOB, LIEMTHBIE U peMEHHBIE TTepeIayn.
Jlemoncmpayuu

Mogenb cucTemMbl OTCUETa, MILTIOCTPAIMsd KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKECHHUS.

[IpeoOpazoBanre ABMKCHHM C UCTIOIB30BAHUEM IPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IPOCTPAHCTBE.

HaGrotenne IBYKEHUS Telia, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocTy npu IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

I/ICCJ’IG}IOB&HH@ COOTHOLICHUA MCXY ITYyTAMU, HpOI\/’IHeHHBIMI/I TCJIOM 3a IMOCJICA0BATCIIbHBIC PABHBIC IIPOMCEKYTKH BPEMEHU ITPU PABHOYCKOPCHHOM
JABMOKCHUHU C HavyaabHOM CKOpPOCThBIO, paBHOﬁ HYIIIO.

N3yuenue nBUKEHU APUKA B BA3KOU KUKOCTH.
N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuxa



[Tpuniun otHocutensHocty ['anunes. [lepoiii 3akoH HetoToHa. MHEpManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon HeroToHa 111 MarepualibHOM TOUkH. TpeTuid 3akoH HeroTOHA 1151 MaTepHraibHbIX
TOYEK.

3aKkoH BceMUpHOro TsroreHus. Cuna tsxectu. [lepBas kocMuueckast CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl TpeHus (moxosi, ckonbkeHus, kaueHus). Cuna Tpenus. Cyxoe Tpenue. Cuia TPEeHHUS CKOJBXKEHHS U CHIIA TPEHUS MOKOA.
Koaddunment tpenus. Cuna conpoTUBICHUS IPU JBUKEHUH TeJa B )KUAKOCTU WM rase.

[TocTynaTtenbHOE U BpalllaTeJIbHOE JABMKEHUE a0COIIOTHO TBEPIOTO Tea.

MoMEHT cuiibl OTHOCUTEIBHO OCH BpauieHus. [1nedo cuiel. YcinoBus paBHOBeCHs TBEPAOIO TEINA.

TexHnuyeckue ycTpoicTBa U NPAKTUYECKOE TPUMEHEHNE: TOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBrnienne nHepuum.

CpaBHeHHE Macc B3aMMOJICHCTBYIONINX TEII.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JedopMaIuu.

HeBecomMocTs. Bec Tena npu yCKOpEHHOM MOIbEME U MaJCHUH.



CpaBHeHUE cUJl TPEHUS TIOKOs, KaU€HHsI U CKOJIbKEHUS.

VYcnoBust paBHOBecHs! TBEpIOro Tesa. Buibl paBHOBeCHSL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3zyuenue nBmxeHus: Opycka Mo HaKJIOHHOH MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOUINX B MPYXHHE U PE3WHOBOM 00paslie, OT uX JeGopManuu.
HccnenoBanue ycaoBuid paBHOBECHs TBEPIOIO TeJa, UMEIOIIEr0 OCh BPALLCHHUS.

Tema 3. 3akonuvl coxpanenus 6 mexanuke

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH (Tena), CUCTCMbI MATCpPHUAJIBbHBIX TOYCK. I/IMHy.]'ILC CHUJIbl U U3MCHCHHUC UMIIYJIbCa TCJa. 3aKoH COXpaHCHUA
HUMITYyJIbCA. PeakTuBHOE ABMKCHUE.

Pabora criibl. MOIIHOCTD CHJIEL.
Kunetnyeckast sHeprusi MaTepHaibHON TOUKH. Teopema 00 M3MEHEHUN KUHETHYECKOM SHEPTUH.

[TotenumanpHas sHeprus. [loTeHnManpHas sHeprus ynpyro aedopmupoBaHHOI NpykuHbL. [loTeHIInanpHast YHEPTHS Tela BOIU3M MOBEPXHOCTH
3eMin.

IloTeHumanbHBIE M HEMIOTECHIIUAIBHBIE CUIIBI. CBs3b pa6OTLI HEIMOTEHIIUAIBHBIX CHJI C U”3MEHEHHEM MEXaHHUYECKOM OHEPIUun CUCTEMBI TCJI. 3akoH
COXpaHCHUA MEXaHUYIEeCKOM OHCPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHu4eckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHUE: BOAOMET, KOIIEP, NPYKUHHBIN MMCTOJIET, IBH)KEHHUE PAKET.

Jlemoncmpayuu



3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[lepexoa MOTEHIMATEHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomol

N3yuenne abCONOTHO HEYIIPYTOTo yAapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3U pabOThl CHIIbI ¢ K3MEHEHHEM MEXaHWYECKOM 3HEPruM Tejla Ha IPUMEepe PacTKEHUs PE3UHOBOIO JKI'yTa.

Paznen 3. MosekyasipHasi Gu3uKa 1 TEPMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI Meopuu

OCHOBHBIE MOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpHUH U UX OMNbITHOE oOocHOoBaHHWe. bpoyHoBckoe nBuxkenue. Juddysus. Xapakrep
JIBMDKEHUS U B3aMMO/ICHCTBHSI YaCTHIL BellecTBa. MoeIN CTPOECHUS ra30B, )KUIKOCTEH U TBEP/IBIX TNl M 00BSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pazmepsl Mosiekyin. Konnuectso BemectBa. [loctosHnas ABorapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU UAEaIbHOro ra3za. AOCONIOTHAs TeMIleparypa Kak Mepa
CpPEelHEW KMHETHYECKOM JHEPruy TEIIOBOro IBMKEeHMsS 4dactun rasa. lllkana temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHuMe MeHneneeBa—
Knaneiipona. 3akon J{anberona. M3omporecchl B uaeanbHOM ra3e ¢ MOCTOSHHBIM KOJIMUECTBOM BelllecTBa. [ paduyeckoe npencraBieHNe H30IPOLIECCOB:
n30TepMa, U30Xo0pa, n3odapa.

Texauveckue ycTpocTBa U MPAKTHIECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BelecTBa, poTorpaduu MOJIEKyI OPraHMIECKUX COSTUHEHUMN.



OmnbiThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JJBUXKEHHUS.

Mogens onbita LltepHa.

OnbIThI, JOKa3bIBAOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopaeinb, HIUTFOCTPUPYIOLIAs IPUPOLY JABICHUS ra3a Ha CTEHKHU COCya.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUSA UI€AJIBHOTO ra3a, U30IpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenue Macchl BO3lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpPEeHUN 00bEMa KOMHATHI, IaBJICHUS U TEeMIepaTyphbl BO3/lyXa B HEH.

HccenenoBanue 3aBUCMMOCTH MEKy TApaMETPaMH COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmonnHaMmuyeckas cuctema. BHyTpeHHsIsI S3HEpTUsl TEPMOIMHAMUYECKON CUCTEMBI U clTOcOObI €€ n3MeHnenus. KonnuecTBo TemiaoTel u padbora.
BryTpeHnHss 3HEprus 0JHOATOMHOTO MJEAIbHOrO raza. Buael Temionepesadm: TEIIONPOBOAHOCTb, KOHBEKIHS, U3IIy4eHHUE. Y JeNIbHAs TEIIIOEMKOCTh

BCIICCTBA. KonnuecTBo TEmIOTHI pu TeruIonepeaauc.

ITonatue 00 anmabatHOM mnpouecce. [lepBblii 3akoH TepMoaMHaMUKHU. [IprMeHeHMe MepBOro 3aKOHAa TEPMOIAMHAMUKU K H30MPOLIECCAM.
I'padmueckas nHTepnperanus paboThl raza.

Bropoii 3akoH TepmoanHamMuky. HeoObpaTuMOCTs TPOIIeCCOB B MPUPO/IE.

TennoBele mMammubl. [IpuHIMNBL AeiicTBUs TemaoBbIX MamuH. [IpeoOpazoBanus sHepruu B TerwioBbIX MamuHax. KosdduumeHnt noneznoro
neiictBus teroBoi MamuHbl. [{ukin KapHo 1 ero koo guiueHT noie3Horo AecTBus. DKoJ0rndeckue npoOaemMbl TEMIOHEPTETUKH.

TexHnueckue ycTpoiicTBa U MpaKTUYECKOE MPUMEHEHNE: ABUTaTeIb BHYTPEHHETO CrOpaHusl, ObITOBOM XOJOIUIbHUK, KOHTUIIUOHED.



Jlemoncmpayuu

V3MeHeHre BHYTpEHHEH SHEPTUU Tella NPU COBEPIIECHUH Pa0OThI: BBUICT MPOOKK M3 OYTBIIKK TOJ| JICHCTBHEM CXATOTO BO3JyXa, HarPEBaHHE
a¢upa B JaTyHHOH TpYyOKe IMyTEM TpeHHS (BUACOIEMOHCTpAITH).

V3MeHeHMe BHYTpEHHEH sHepruu (TeMIieparypsl) Teja Ipy Terionepesaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUraTelsi BHYTPEHHET0 CrOpPaHusl, pEaKTUBHOI'O IBUraTEIIsl.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn geujecmea. Pazogvie nepexoovt

[TapooOpazoBanue u KoHaeHcanus. Mcnapenue u kuneHne. AGCONIOTHAS U OTHOCUTEIbHAs BIaKHOCTh BO31yxa. Hacelennslil nap. Y aenbHast
TeIU10Ta NapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT JaBJICHMUSL.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPONHUS CBOMCTB KpUCTAUIOB. JKuakue kpuctawibl. COBpeMEHHBIE MaTepHaIbl.
[InaBnenue u KpuctauM3anys. Y aenbHas TeroTa miasienus. CyonuMmarus.

ypaBHeHI/IC TEIIOBOro OaltaHca.

TexHu4eckue yCTpOHCTBA M NPAKTUYECKOE NPUMEHEHHWE: TUIPOMETP M IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTMHM IOJyYEHHsS COBPEMEHHBIX
MaTepuasoB, B TOM YUCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu
CBoiicTBa HaCHILIEHHBIX M1APOB.

Kumnenne IIpHU MIOHNU>KCHHOM J1aBJICHHUU.



CriocoObl U3MepeHus BIaKHOCTH.
Habntoienue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BELIECTBA.
JleMOHCTpanus KpUCTalIOB.
Yuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul
N3mepenne OTHOCUTENBHOM BIIaXKHOCTH BO3TyXa.
Pa3znen 4. DiiekTpoanHamMuKka
Tema 1. Inexmpocmamuka

3HeKTpI/IBaHI/I5{ TCII. :‘)J'ICKTpI/I‘IeCKI/Iﬁ 3aps. IIBa BHUAA JJICKTPUUYCCKUX 3aps10B. HpOBOI{HI/IKI/I, AUDJICKTPUKU MU MOJYIIPOBOAHHUKH. 3aKoH
COXpPaHCHHA SJICKTPHUICCKOI'O 3apsaa.

B3aumopeiicteue 3apanoB. 3akoH Kynona. TodeuHblil anekTpuuecKkuil 3apsia. JnekTpuueckoe nosie. HanpskEHHOCTh 3JIEKTPUYECKOrO MOJIS.
[IpuHIHUI Cynepro3uIuy JIEKTPUUECKUX MTosiel. JIMHUN HanpsKEHHOCTH 2JIEKTPUYECKOTO MTOJISL.

Pabora cun snexrpocratuueckoro mois. Ilorenmnuan. PasHocTs moreHnuanoB. [IpoBOJHUKKM M JUAJIEKTPUKU B 3JIEKTPOCTATHUUECKOM IIOJIE.
JlusnexTpudeckasi IpOHULIAEMOCTb.

9HeKTpOéMKOCTB. KOHI[CHC&TOp. QHCKTpOéMKOCTL IJIOCKOT'O KOHJACHCATOpPA. SHCPFI/IH 3apAKCHHOT'O KOHACHCATOPA.

TexHuueckue ycTpoWcTBa M IPAKTHYECKOE IPHUMEHEHHE: JJIEKTPOCKOIN, JJIEKTPOMETp, DSJIEKTPOCTaTHYecKas 3allluTa, 3a3eMIICHHE
3JIEKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAJIBHBIN anmapar, CTpyHHBIN IPUHTEP.

Jlemoncmpayuu
Y CTpOUCTBO U NIPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anmopeiicTBre HaRIEKTPU30BAHHBIX TETI.



DIEKTpUYECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOIHMKY B 31EKTPOCTATHUECKOM IIOJIE.

DnexTpocTaTUuecKas 3aluTa.

JIUDJIEKTPUKHU B 3JIEKTPOCTATUUECKOM I10JIE.

3aBUCHUMOCTD AIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOPa OT TUIOMIAIH TUTACTUH, PACCTOSIHUS MEXAY HUMU U JTUAICKTPUUECKOU MPOHUIIAEMOCTH.
DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwtii n1ekmpuyeckuil mok. Toku 6 paznuunvix cpedax

DNEeKTPUYECKHUM TOK. Y CJIOBUS CYIIECTBOBAHUS dJIeKTpuueckoro Toka. Mcrounuku toka. Cuiia Toka. [1ocTOsTHHBIN TOK.
Hanpsokenune. 3akon Oma J1s ydacTka LEmu.

QHGKTpI/I‘lCCKOC COIMIPOTHUBJICHUC. Y aenbHOE COIIPOTUBJICHUC BCILCCTBA. HOCHGI{OB&TCJ’IBHOG, napajiieJibHOC, CMCHIAHHOC COCIUHCHUC
IMPOBOAHHKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIennia. MOmHOCTh AIEKTPHUYECKOTO TOKA.

DNeKTPOABMKYIIasl CUJla U BHYTPEHHEE COMPOTUBIICHUE HCTOYHUKA TOKa. 3akoH OMa /1715 IoJTHOM (3aMKHYTOM) anekTpruyeckoit nenu. Kopotkoe
3aMBbIKaHHE.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTh COMPOTHUBIICHUS METAIJIOB OT TeMrepaTypbl. CBEpXIpPOBOIUMOCTb.

DnexTpuueckuil Tk B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.



ITomynpoBonHuku. CoOCTBEHHAs U IPUMECHAsI TPOBOJAUMOCTh MOITYNpoBOAHUKOB. CBoiicTBa p—n-nepexoxa. IloaynpoBogHIKOBBIE TPHOOPHI.

DNEKTPUYECKU TOK B paCTBOPAX M PacILIaBax JIEKTPOIUTOB. DJICKTPOIUTHYECKAS JUCCOLUALUS. DIEKTPOIIN3.

OnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.

TexHnuyeckue ycTpoHCcTBa U MPAKTUUECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, ICTOUHUKH TOKA, IEKTPOHArpeBaTelbHbIe IPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBICHUS, BAKyyMHBIH AHMOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI, MOJIYIPOBOAHUKOBBIA JHOJ,
raJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiipl TOKa U HAIIPSKCHMUS.

3aBHCUMOCTb COIIPOTUBIICHHS IMIUHAPUYECKUX ITPOBOAHUKOB OT JJIMHBI, IUIOIIAJH IIOIIEPEYHOr0 CEUEHU U MaTepHuaa.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[IpsiMoe n3MepeHne MEKTPOABIKYIIEH crilbl. KOPOTKOE 3aMbIKaHME TAIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHErO COIIPOTHUBIICHHUS.

3aBUCUMOCTh COIPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3LyXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMeIaHHOTrO COeIMHEHHS pE3UCTOPOB.

I/I3MepeHHe SHGKTpOJIBI/I)KyH_[eI\/'I CHJIBI UCTOYHHUKA TOKA X €0 BHYTPCHHETO COITPOTUBJIICHU.



Hab6mronenue anexrpousa.
MesknpeaMeTHble CBSI3H

Nzydenne kypca ¢usmku 6a30Boro ypoBHs B 10 kiacce OCYHIECTBISETCS C YYETOM COJEPKATEIBHBIX MEXKIIPEIMETHBIX CBS3CH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuule nouamusi, CBsI3aHHBIE C U3yYEHHUEM METOAO0B HayUYHOTO MO3HAHUS: SABIICHUE, HAYYHBII (PaKT, runoresa, Gpuznyeckas BeIHUMHA,
3aKOH, TEOpUsl, HAOJIIOICHHE, SKCTIEPUMEHT, MOJICIIMPOBAHUE, MOICIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CHCTEMbl ypaBHEHHH, JWHEHHas (QyHKIus, mapaboma, rumepdona, ux rpadukd U CBOWCTBA, TPUTOHOMETPUYECKHE
(GyHKINHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIUU HA OCH KOOPJMHAT, CIOKCHHE

BCKTOPOB.

Buonoeus: mexannueckoe JBHXEHHUE B XKMBOHM mpupoje, Auddysus, ocMoc, Termnoo0MeH KHUBbIX OPraHU3MOB (BHJIbI TEIUIONEPEIaul, TEIIOBOE
paBHOBECHE), DJIEKTPUUECKHE SABJICHUS B )KUBOW IIPUPOJIE.

Xumus: AUCKPETHOC CTPOCHHUEC BCUICCTBA, CTPOCHUEC ATOMOB UM MOJICKYJI, MOJIb BCIICCTBA, MOJISIpHAd Macca, TCIIJIOBBIC CBOMCTBA TBépI[BIX TECII,
JKUIKOCTEHN U Ta30B, JICKTPUYCCKUC CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAs JUCCOIUALINS, I aJIbBAHUKA.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPbI, 6apOMeTp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JIBHKEHUN C HCIONb30BAaHHUEM MEXAHW3MOB, YUYET TPEHUS B TEXHHUKE, MOJIIMIHUKH, MCIOJb30BaHUE 3aKOHA
COXPaHEHHUs MMIIyJIbCa B TE€XHHMKE (pakeTa, BOJOMET M JApYrue), JBUrarellb BHYTPEHHETO CroOpaHus, MapoBas TypOuHaA, OBITOBOH XOJOAMIIBHHK,
KOHUIIMOHEDP, TEXHOJOTUH MOIYYEHHS COBPEMEHHBIX MaTEpPHUAJIOB, B TOM YHCJIE€ HAHOMATEpUaAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUECKAsl 3allNTa,
3a3eMJICHHE YJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBINA IPUHTEP, dJEKTPOHArpeBaTeIbHbIE IPHUOOPHI, HIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBaHUKA.

11 KJIACC

Paznen 4. DuekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA



[TocrosuHbie MarHuThl. B3anmoaeiicTBUE MOCTOSHHBIX MarHUTOB. MaruutHoe mnosie. BekTop MarHUTHON MHAyKUuU. [IpuHIMn cyneprno3unuu
MAarHUTHBIX MoJiel. JInHM MarHuTHOM MHAYKUMU. KapThHa JIMHUIA MArHUTHOW MHIYKUIHUH MOJISI IOCTOSHHBIX MarHUTOB.

MarsuTHOE€ 110J1€ IPOBOIHUKA ¢ TOKOM. KapThHa MMHUI HHIYKIIMA MarHUTHOTO I10JIS JUIMHHOTO IPSIMOT0 IIPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTI'O
IIPOBOJHMKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumoneiicTBue NpoBOJIHUKOB ¢ TOKOM.

Cuiia Amriepa, €€ MOJyJIb U HalpaBJICHUE.
Cuna JlopeHnua, e€ Monynb U HanpasiieHUE. [[BuxkeHNe 3apsyKEeHHOW YacTULIbI B OJJHOPOIHOM MarHUTHOM nojie. Pabota cuibl JlopeHua.

SIBneHue 31eKTpOMarHuTHOM MHAYKIMU. [10TOK BEKTOpa MArHUTHOW MHIYKIIMH. DJIEKTPOIBUKYILAS CUJIA UHIYKIUHU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu Gapanest.

BI/IXpeBOC SJICKTPHUYCCKOC IIOJIC. QHGKTPO[IBI/DKYHIEUI CHJIa MHAYKIOHWH B IMIPOBOAHUKE, ABIIKYIIECMCA IMMOCTYIIATCIIBHO B OAHOPOJHOM MAarHMTHOM
I10JIC.

IIpasuio JleHua.

WNHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CHUJIA CAMOMHIYKIUH.
DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHnueckne YCTPOﬁCTBa U  MPAKTUYCCKOC TIPHUMCHCHUC. TIOCTOAHHBIC MArHuThbl, 3JCKTPOMATrHUTBI, OJJCKTPOABHUIATCIIb, YCKOPUTCIN
QJICMCHTAPHBIX YaCTUI[, MHAYKIIWUOHHAA ICYb.

Jlemoncmpayuu
OmnsIT OpcTena.

OTKJIOHEHUE OJICKTPOHHOTI'O ITy4YKa MAarHuTHBIM ITOJIEM.



JIvHUM MHIYKIUK MAarHUTHOTO MOJIA.
B3anmoaeiicTBre AByX MPOBOJHUKOB C TOKOM.
Cuna Amrepa.
[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.
SBneHue HNEKTPOMArHUTHON UHAYKITUH.
IIpaBuio Jlenua.
3aBUCUMOCTb JIEKTPOJABUKYILEH CUITbI MHAYKIIMH OT CKOPOCTH U3MEHEHHUsI MArHUTHOT'O ITOTOKA.
SIBneHne caMOMHAYKIUH.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3yuenre MarHuTHOTO TOJISL KATYIIKH C TOKOM.
UccnepoBanue neCTBUSI MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.
UccnenoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.
Pa3nen 5. Kojiebanusi u BOJTHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumusle Kojaedoanus

Konebarenbnas cucrema. CBoOOAHBIE MeXaHndeckue konebanus. ['apmonnueckue konedanus. [lepuon, yacrora, ammnutyaa u gaza KoyieOaHHi.
[TpyxuHHBINH MasTHUK. MaTeMaTHUeCKUi MasTHUK. Y paBHEHHE TapMOHUUYECKUX Kosebanuil. [IpeBpaiieHre 3Hepruu npu rapMOHMUECKUX KOJICOAHUSX.

Konebarenbublilt KOHTYp. CBOOOAHBIE JIEKTPOMArHUTHBIE KOJeOaHHsl B UACATBHOM K0JIe0aTeIbHOM KOHTYpe. AHAIOTUS MEXKIY MEXaHHUECKUMHU
U DJIEKTPOMArHUTHBIMU KosiebaHussMu. @opmynna TomcoHa. 3aKOH COXpaHEHUs! JHEPTHH B UJCAIbHOM K0JIeOaTeTbHOM KOHTYpeE.



[IpencraBiaeHre o 3aTyxaroIIuX KojeOaHUsAX. BBIHYKIECHHBIC MEXaHHUECKHE KoyieOaHus. Pe3oHanc. BbIHYKICHHBIE 3JCKTPOMAarHUTHBIC
KOJIEOaHUS.

Ilepemennblii Tok. CHHYCOUJANbHBIN IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOT0 TOKA. AMIUIMTY/IHOE U JIEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. [Ipou3BoacTBO, IEpeava M MOTPEOICHUE FICKTPUUECKON YHEPTUH. DKOJOTHIECKHE PUCKH TIPH TIPOU3BOJICTBE AIECKTPOIHEPTHH.
KynbTypa ncnonb30BaHus 3NEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HH.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHE: AIEKTPHUUECKUI 3BOHOK, FeHEepaTop NEPEMEHHOT0 TOKa, TMHUH JIEKTpoIepeiay.
Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMBbl (IPY>KMHHBIN WJIM MAaTEMATUYECKUN MasTHUK).
HaGumrotenune 3aTyxaroniux KojaeOaHui.

HccnenoBanue cBONCTB BIHYXK/IEHHBIX KOJIeOaHUH.

Habmtonenue pezoHanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJeOaHMs.

OcuusutorpamMMsl (3aBUCUMOCTH CHJIBI TOKA M HAPSKEHUS. OT BPEMEHH) JJIs SJIEKTPOMAarHUTHBIX KOJIeOaHuH.
Pe3onanc npu nocnenoBaTenbHOM COETUHEHNH PE3UCTOPA, KaTYIIKU HHAYKTUBHOCTH U KOHJIEHCATOPA.
Monenb TUHUY 3JIEKTPOIepe1auH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnegoBaHue 3aBUCUMOCTH nepuoaa MaJbIxX KoJIeOaHMit rpys3a Ha HUTHU OT AJIMHBI HUTHU U MACCEHI I'py3a.



I/ICCJ'IGI[OBaHI/IC MNEPEMEHHOI'O TOKA B LCIIH U3 ITOCICA0BATCIIEHO COCJIMHEHHBIX KOHACHCAaTOopa, KaTYIIKHU 1 PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE B0JIHbL

MexaHnueckue BOJIHBI, yciaoBHs paciipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHus U JUIMHa BoJHBL. [lonepedynsle U Mpo10JIbHbBIE BOJIHBL.
WnTepdepennys u audpaxus MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

3HeKTp0MaFHI/ITHH€ BOJIHBI. Y CIOBUS HU3JTYUYCHUS SJICKTPOMArHUTHBIX BOJIH. Bzaumuas OpHUCHTalusl BECKTOPOB E, B, VB BJICKTPOMaFHHTHOﬁ

BoiHe. CBoiicTBa QJICKTPOMArouTHBIX BOJIH: OTPAXXKCHUC, IIPCIIOMIICHHUC, ITOJISApU3alnd, I[I/I(bpaKI_II/IH, I/IHTep(bepeHI_[I/ISI. CKOpOCTL QJICKTPOMAriuTHBIX
BOJIH.

[Ikana 35eKTpOMarHuTHBIX BOJIH. [IpiMeHeH e 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHOMIIBEI paTUOCBA3HU U TEIEBUACHUSA. Paguonokanus.

DNeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHr4ecKue yCTpoiCTBAa U MPAKTUYECKOE TPUMEHEHUE: MY3bIKAJIbHBIE HHCTPYMEHTHI, YIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE U MEIULIMHE,
panap, paaIuonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-mneus.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE TOTIEPEYHBIX U TIPOJIOJIBHBIX BOJIH.
Konebmromeecs Te10 Kak HCTOYHUK 3BYKa.

Habmoienue oTpaskeHus U MpeIoMIICHUS MEXaHUYECKUX BOJIH.
Ha6monenue natepdepeHnu u AuPpakini MEXaHUIECKUX BOJH.

3BYKOBOM pE30HAHC.



Habumtoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTUTYAO0N M YaCTOTOM KOJICOaHHIA.

HccnenoBanue cBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpasKeHUE, MpeoMIIeHHe, oispu3anus, tudpakuus, nHTephepeHIms.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonuHeiiHOEe pacnpoCTpaHEHUE CBETA B OAHOPOAHOM cpene. JIyd cBeTa. ToueuHblid HCTOYHHK CBETA.
OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoenne n300paxxeHui B MIIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIIOMIICHUS CBeTa. AOCOIIOTHBIN NoKa3aTelnb npenomieHus. [lonHoe BHyTpeHHee oTpakenue. [IpeaenbHslii yromn
MOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus csera. CioxkHbIi cocTaB Oenoro ceera. LIBer.

Cobuparoiue 1 pacceuBarolue JUH3bl. ToHKas nuH3a. OKyCHOE pacCTOSIHUE U ONTUYECKasi CUila TOHKOM JinH3bl. [locTpoenne n3obpaxeHuii B
coOuparoIux U paccenBaronux JnH3ax. GopMmyra TOHKOU JIMH3BL. Y BETUYCHHE, 1aBa€MOE JTUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. UaTepdepenuus ceera. KorepeHTHbIE HCTOYHUKU. Y CI0BUS HAOIIOIEHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHLIMOHHON
KapTHHE OT JIByX CUH(]a3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakius cera. JudppakuronHas pemeérka. YciloBue HaOJIOJEHHS TJIaBHBIX MaKCUMYMOB IpH IMaJ€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
IU(PPAKLIHUOHHYIO PEIIETKY.

Honapmam/m CBCTa.

TexHuueckue ycTpoiicTBa M MpakTH4YeCKOe MPUMEHEHUE: OUKH, JIyna, GoToarnmapar, IpoeKIIMOHHBIN anmnapaT, MUKPOCKOTI, TEJIeCKOII, BOJOKOHHAS
OITHKA, TUPPAKIIMOHHAS PEHIETKA, TOJISIPOHI.

Jlemoncmpayuu



[IpsimonuHeitHOE pacnpocTpaHeHHne, OTpaKeHHE U IpeoMieHre ceeta. OnTrudeckue mpruoopshl.
[TonHoe BHyTpeHHee oTpaxeHue. Moiens cBeToBOA.
HccnenoBanue cBOMCTB N300paykeHUI B JIMH3AX.
Monenu MUKpOCKOIa, TEIECKOIIa.
HaGimronenne naTepdepeHIim cBera.
Hab6mronenue qudpakiuum cBera.
Habmonenue aucnepcun cBera.
[Tonyyenue cnekTpa ¢ HOMOIIBIO PU3MBI.
[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKIIOHHON PELIETKY.
Habntoienue nonsipusanuu cBera.
Yuenuueckuii sxcnepumenm, nabopamopule pabomuol
N3mepenne nokazarens NpeoMIIEHUs CTEKJIaA.
HccnenoBanue cBOWCTB N300paKeHH B TUH3aX.
HaGmonenue aucnepcun cBera.

Pa3znen 6. OcHOBBI crieMAJIbHONM TEOPHUH OTHOCUTEIBHOCTH

rpaHI/IHBI IMPUMEHUMOCTHU KJIACCUYECKOM MEXaHHWKH. HOCTy.]'IaTI)I CHGI.[I/I&]'II:HOIZ TECOPHUU OTHOCHUTCIBbHOCTU. MHBAPHUAHTHOCTE MOAYJIA CKOPOCTHU
CBCTa B BAKyyM€, IPUHIHUII OTHOCUTCIIbHOCTU OUHIITEHA.



OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIEHNE JJTHHBI.
DHeprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBsi3b MaccChl C SHEPTUEH U UMITYJIHCOM PEISTUBUCTCKOMN YaCTHUIIBI. DHEPTHUS TTOKOS.
Paszpen 7. KBanToBas pusuka
Tema 1. Inemenmol Keanmogoii OnmuKu
®oronsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €r0 YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTue u uccinenoanue (oroddpdexra. Onbitel A. I'. CrtonertoBa. 3akonbl (oTodddexra. YpaBHenue DiHimTeHa A dororddekra.
«Kpacnas rpanuna» ¢porordpdekra.

Hasnenue ceera. Onwitel [1. H. JleGenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHuyeckue ycTpoicTBa U MpaKTUYECKOE MPUMEHeHUe: (POTOIIEeMEHT, (OTOAATUYUK, COTHEUHAs OaTapesi, CBETOANO/I.
Jlemoncmpayuu

®otor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTUHOM.

HccnenoBanme 3akoHOB BHELTHETO GoTodPdeKTa.

CBeToauOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma



Mopens aroma Tomcona. OmbiThl Peszepdopma mo paccesHuto o -yactuil. Ilnanerapnas monens atoma. [loctrymatel bopa. Mznydenune u
norJonieHre GOTOHOB MPH MEPEX0/Ie aTOMA C OJTHOTO YPOBHS SHEPTUH HA Apyroi. Buasl ciekTpoB. CrieKTp ypoBHEH SHEPTHUH aTOMa BOJOPO/IA.

BoustHoBBIE cBOMcTBa yacTull. Bonubl ae bpoins. KoprycKyispHO-BOJHOBOW JTyanu3M.
CHOHTaHHOE U BBIHYKIECHHOE U3JIyYEHHE.

TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE MPUMEHEHUE: CIIEKTPAIbHBIN aHanu3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenye AJIMHBI BOJIHBI JIa3epa.

Habnronenne muHeyaThIX CIEKTPOB U3ITyICHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amommnoe a0po

DKCIepUMEHTBI, JJOKa3bIBAIOIINE CIOKHOCTh CTpoeHHs siapa. OTkpeiTHe panunoaktuBHOCTH. OmbIThl Pesepdopna mo ompeneneHuro cocrtaBa
pannoakTUBHOTO n3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3iyueHus. BiausHue paguoakTHBHOCTH Ha )KUBbIE OPraHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. HykionHas mozaens snupa I'elizen6epra—lBanenko. 3apsn siapa. MaccoBoe uucio sapa. M3oromnsl.
Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydeHue. 3aKoH paMOaKTUBHOTO pacmaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.



S nepubie peakuuu. JleneHue u CUHTE3 A1Ep.
SAnepubiii peaktop. TepmosinepHblit cuaTe3. [Ipo0aeMBbl U TEPCIIEKTUBEI SIIEPHON YIHEPTETUKH. DKOJIOTHYECKHE aCIIEKTHI SJEPHOM SHEPTCTHKH.
OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOIIOICHHUS U PETUCTPALIUH SJI€MEHTAPHBIX YacTHII.
@dyHnnameHTaIbHBIE B3aUMOACHCTBHUS. EAMHCTBO (hM3NYECKO KapTHHBI MHpA.
TexHuyeckue yCcTpoiCTBa U MPaKTUYECKOE MIPUMEHEHUE: JO3UMETp, kKamepa BunbcoHa, siaepHsbIil peakTop, aromMHas bomoa.
Jlemoncmpayuu
Cu€TYnK HOHU3HUPYIOLIUX YACTHUII.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol
HccnenoBanue TpekoB yacTull (1o TOTOBBIM GoTorpadusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMUH M ACTPOPU3UKHU
Oranel pa3BUTHs acTpoHOMHUH. [IpHuKIIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUM.
Bun 3Bé3qH0r0 HebGa. Co3Besus, spKue 3BE31bl, IUTAHETHI, X BUIUMOE JBHKEHHE.
Conneunas cucrema.
Comaue. ConHeuHast akTUBHOCTb. McTouHuK sHeprun CouHIa 1 3BE€3/1. 3BE3/1bI, X OCHOBHBIEC XapaKTEPUCTUKU. [[narpaMma «CreKTpaibHBIN Ki1acc

— CBETUMOCTB». 3BE3/bI TJIaBHOM MOCIIEOBATEIBLHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIs 3BE3] IVIABHOM IOCIIE0BATEIbHOCTH. BHyTpeHHEe
crpoeHue 3B€371. COBpeMEeHHbIE NPEICTABICHHUS O MPOUCX0XKIEHUH U 3Boonuy ColtHIa 1 3BE3]1. DTalbl KU3HH 3BE3I.



Mueunsbiit [1yTs — Hama ["anaktuka. [lonoxxenue u nuxenne ConHna B ['ataktuke. Tunbl ralakTuk. PaguoraiaktTuky u kBazapbl. YEpHbIE AbIPHI
B sJIpax rajakTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa66ua. Pazoeranue ranakruk. Teopus bonbiioro B3peiBa. PennkroBoe nznydeHue.
MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

Ha6JIIO[[€HI/IH HCBOOp}I}KéHHI)IM rj1a3oM C UCIIOJIb30BAHUCM KOMIIBIOTCPHBIX HpI/IJIO)KeHI/Iﬁ AJI OIIPCACIICHUA ITOJIOKCHUA HeOeCHBIX 00BEKTOB HA
KOHKPCETHYIO JaTy: OCHOBHBIC CO3BC3 U CCBCpHOFO IoJjrymapus u sspKue 3Bé3I[LI.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

O0o0maromniee noBTOpeHUE

Ponp ¢usuku u acTpoOHOMHHM B SKOHOMHUYECKOH, TEXHOJOTUYECKOMN, COIMAIbHONW U dTUYECKOU cepax AesTEIHHOCTH YeJIOBEKa, POJb U MECTO
(GU3MKN 1 aCTPOHOMHH B COBPEMEHHOW Hay4yHOW KapTHHE MUpa, pojb (hru3nyeckoil TeoprH B (OPMHUPOBAHUU MPEICTABICHUNA O (PU3NYECKON KapTHHE
MHUpa, MeCTO (PU3MUECKON KapTHHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUHN O IPUPOJIE.

Me)l(l'[pe}]MeTHble CBH3HU

Nzyuenune kypca ¢gusuku 6azoBoro ypoBHs B 11 Kilacce OCYIIECTBISIETCS ¢ YUETOM COJIEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKH, OMOJIOTUN, XUMHUH, TeOTpa(rl B TEXHOJIOTHH.

Meofcnpe()Memeze noHsamus, CBA3aHHBIC C U3YYCHHUEM MCTOA0B HAYYHOI'O ITIO3HAHUA: ABJICHUC, HaquBIfI (baKT, TUII0TE3AQ, (bnmquKa;{ BCJIMYHMHA,
3aKOH, TCOpH, Ha6J'IIO,Z[eHI/Ie, 9KCIICPUMCHT, MOACIUPOBAHNUEC, MOJCJIb, UBMCPCHHUC.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHHH, TpUTOHOMETpUYeckue (QYHKIMU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKLIUU Ha OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB, IPOU3BOIHBIE dJIEMEHTAPHbBIX QYHKIUHI, TPU3HAKU
10100 TPEYTOJIbHUKOB, ONpeAeIeHHE TUIOIIAAN TUIOCKUX GUTyp 1 00bEMa Tell.



Buonoaus: OJICKTPUYCCKUC SBJICHUS B JKUBOI IIpupoac, KoJieOaTeIbHEIC JBHXXCHUA B JKUBOH npupoaec, ONITUUCCKUE SABJIICHUS B JKHBOM mpuponae,
JeiicTBHIe pagranu Ha )KUBBIC OpraHU3MBI.

Xumus: CTpOCHHWE aTOMOB M MOJIEKYJ, KPUCTAJUTMUECKasi CTPYKTypa TBEPABIX TeNl, MEXaHHW3Mbl 0Opa30BaHUs KPHCTAIIMYECKOW PEIIETKH,
CIEKTpaJIbHBIN aHAIIN3.

I'eocpaghus: MarHUTHBIC MTOJIFOCA 3€MIIH, 3aJI€KH MarHUTHBIX Py, POTOChEMKA 3eMHON TOBEPXHOCTH, IPEACKA3aHUE 3eMIICTPSACEHUI.

Texnonoeus: TAHAY DICKTPOIIEpEIad, TCHEPATOP IIEPEMEHHOTO TOKA, 3JICKTPOABHUTATEIh, MHAYKINOHHAS I1€4b, paap, paaIHoOIPHEMHIK, TEIEBU30p, aHTCHHA, TENC(OH,
CBUY-neun, mpoeKIMOHHBIH anmapar, BOJIOKOHHAS ONTHKA, COIHEUHAst OaTapesl.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

OcBoenne yuebHoro npeamera «@usmnka» Ha ypoBHE cpenHero obmiero oOpa3oBaHus (0a30BbId YPOBEHB) AOJDKHO OOECIICYHTDH JOCTHKCHHE
CJICAYIOMUX JIMYHOCTHBIX, MCTAITPEAMCTHBIX U IMMPEAMCTHBIX 06p330BaT€J'II)HBIX PE3YyIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS YyueOHoro mpenMera «®PuU3MKa» MODKHBI OTpaxaThb TOTOBHOCTh W CHOCOOHOCTh OOYYarOIIUXCS
PYKOBOJICTBOBAThHCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIINH, TTO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIecTBa, pacHIMpeHHE >KU3HEHHOTO OMBbITa W OMbITA JEATEIBHOCTH B IPOLIECCE
peanu3anri OCHOBHBIX HAMPABIEHU BOCIUTATEILHON JIEITEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxkaaHcKoOro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUaIOIIEroCs KaKk aKTUBHOTO U OTBETCTBEHHOTO UJIEHA POCCUHCKOTO OOIIEeCTBA;

MPUHATHC TPAAUIITUOHHBIX O6H.IC‘-ICJ'IOBC‘I€CKI/IX TYMaHHUCTUYCCKUX U JCMOKPATUUICCKHUX I_ICHHOCTCI>'I;

TOTOBHOCTb BCCTH COBMCCTHYIO ACATCIIBHOCTb B HHTEPCCAX T'paKIAaAHCKOI'O O6I.I.ICCTB8., y4aCTBOBAaTh B CaMOYIIpPABJICHUH B 06pa3OBaTeHBHOf/'I
opraHu3anuu,

YMCHHC B3aUMOJCHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (IJYHKI_[I/IHMI/I N Ha3HAYCHUECM,



TFOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU JIE€ATEIbHOCTH;

2) NIaTPUOTHYECKOTO0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TPaXTaHCKON UACHTUIHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTHKCHHSIM POCCHMCKHIX yUEHBIX B 001aCTH (DU3UKHU M TEXHHKHU;
3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CIIOCOOHOCTD OLCHUBATh CUTYallUKO U IPUHUMATh OCO3HAHHBIC PCHICHUA, OPUCHTHPYIACh HAa MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH, B TOM
YHUCJIC B ACATCIBHOCTHU yLIéHOFO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOSHHE YCTOMYUBOTO OYAYIIETO;

4)3cTeTHYECKOr0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOLICHUE K MHUPY, BKIIFOYasi 3CTETUKY HAyYHOTO TBOPUYECTBA, IPUCYIIET0 (PU3HIECKOH HayKE;
S) TPyAOBOro BOCIIMTAHHUSA:

UHTEpEC K pa3iuydHbIM chepaM NpodhecCHOHATBHON AESITEIbHOCTH, B TOM YHCIE CBA3AHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBeplIaTh
OCO3HaHHBIHM BBIOOP OyaymIeil npodeccuu u peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO B 00JIACTH (PU3UKH HA TMPOTSHKEHUU BCEH KU3HU;
6) PK0JIOTMYeCKOr0 BOCIIMTAHMSA:
c(hOPMHUPOBAHHOCTH IKOJIOTHIECKON KYJIBTYPHI, 0CO3HAHUE III00ATBHOTO XapaKTepa SKOJIOTHUSCKUX MTPOOIIeM;

IUTAHUPOBAHKE U OCYLIECTBICHHUE AEUCTBUI B OKPY’KaIOLIEH Cpe/ie Ha OCHOBE 3HAHUS LieJIed yCTOWYMBOIO Pa3BUTHS 4EJIOBEYECTBA;



paclIpeHue ONbITa JesITEIbHOCTH SKOJIOTHYECKOM HalpaBJIEeHHOCTH Ha OCHOBE UMEIOLUXCS 3HAaHUH 10 (PU3UKE;
7) HEHHOCTH HAYYHOT'O MIO3HAHMSA
c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH (PU3MUECKON HAYKH;

OCO3HAHUEC INCHHOCTHU HaquOI;'I ACATCIBHOCTH, TOTOBHOCTb B IPOLECCCC M3YyUCHUSA (I)I/ISI/IKI/I OCYHICCTBJIATL MPOCKTHYIO U HCCICAOBATCIILCKYIO
ACATCIIbHOCTD HHAUBUAYAJIBHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTenbHBIE YHHBeEPCAIbHbIE YUeOHbIe AeiCTBUS

ba3oBble Jlornueckue AeicTBHSA:
CaMOCTOSITENILHO (POPMYITUPOBAThH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIpEeEIIATh LENN eI TeIbHOCTH, 33]]aBaTh MapaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBJICHUSX;
pa3pabatbIBaTh IJIaH pelIeHHs] TPOOIEMbI C YUETOM aHAIM3a UMEIOLINXCA MaTepUaIbHbIX U HEMaTEePUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJSIM, OLIECHUBATh PUCKH MTOCIEACTBUI 1EATENBHOCTH;
KOOPJIUHUPOBATH M BBITIOIHATH PA0OTY B YCIOBUSX PEATbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHSI,
pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

BJIaACTH Hay‘-IHOI\/'I TepMPIHOJIOFI/Ieﬁ, KJIIFOYEBBIMU ITOHATUAMU U METOAaMU (1)H3I/I'-IeCKOI\/’I HAYyKH,



BJIaACTh HaBbIKaMH yLIe6HO-I/ICCJ'IC,I[OBaTeJ'IBCKOI71 u HpOGKTHOfI JCATCIIBHOCTH B obnactu (1)I/ISI/IKI/I, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOATCIIBHOMY INOUCKY MCTOJO0B PCHICHHUA 3a1a1 (bH3H‘-I€CKOI‘O COACPpIKaHuA, HPUMCHCHUIO PA3JIMYHBIX MCTOJOB ITO3HAHW,

BJIJIETh BUJAMH JCATEIBHOCTHU TI0 MOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETALNH, TPEOOPA30BAHUIO M IPUMEHEHHIO B PA3IMUHBIX YUEOHBIX
CUTYallUsX, B TOM YHCJIE IPU CO3/IaHUM YUCOHBIX IPOCKTOB B 00JIACTH (PU3MKH;

BBIABJIATE TMPUYUMHHO-CIICACTBCHHBIC CBA3W MW AKTYaJIM3UPOBATh 3a/a4y, BBIABUIATb THUIIOTC3Y eé peuicHrd, HAXOAWUTb AapryMCHTBI IJIA
J0Ka3aTCjIbCTBAa CBOUX YTBep)I(I[eHI/II‘/‘I, 3a/1aBaTh IapaMETPhbl U KPUTCPUU PCIHICHUA;

AHAJIIM3UPOBATH MOJYUCHHBIC B XOJAC PCUHICHUA 3a4avud pC3YyJIbTAThl, KPUTHYCCKU OLICHUBATH UX AOCTOBCPHOCTL, ITPOTHO3UPOBATH U3MCHCHHUC B
HOBBIX YCJIOBUSX;

CTaBUTH B (POPMYITHPOBATH COOCTBCHHBIC 337]a91 B 00pa30BaTEILHOM JIEATSIILHOCTH, B TOM YUCIIC TIPH U3yICHUH (DU3UKH;
JlaBaTh OLIEHKY HOBBIM CHUTYAI[USM, OLEHUBATh IPUOOPETEHHBIN OIIBIT,
YMETb MePEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00IaCTh KU3HEACSITEIbHOCTH;
yYMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;
BBIJIBUT'aTb HOBBIC UJICH, IpEAJIaraTb OpUIrnHaJIbHBIC IMIOAXO0AbI U PCIICHUSA
CTaBUTh HpO6J’I€MBI " 3aJia4yi, JOIMYyCKaroIre aJIbTCPHATUBHBIC PCIICHU .
Pa6ora ¢ undopmanmeii:

BJIaJIeTh HaBBIKAMU MOJY4YeHUs] UH(OpMAIMU (PU3HMUECKOTO COIEPKAHMsI U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH MOUCK,
aHaJIn3, CUCTEMATHU3AIMI0 U MHTEPIPETALNI0 HHPOPMAIIUHU Pa3IMYHbIX BUJIOB U (JOPM MPEJICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HHPOPMAIIHH;



UCIOJIb30BaTh CpEACTBA MH(OPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTMH B pPEIICHMM KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U
OpTraHU3aIMOHHBIX 33/1a4 C COOII0/ICHHEM TpeOOBaHUI SPTOHOMHKH, TEXHUKH 0€30IIaCHOCTH, THTHEHBI, peCcypcocOepekeHus, IPaBOBBIX U ATHYECKHX
HOPM, HOpM MH(OPMAITMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COACPKAHMS B PA3IMUYHBIX GopmaTax ¢ yuy€TOM HazHayeHHs] MH(OPMALUU M LEJIeBOW ayaUTOPHH, BbIOHUpas
ONTUMAJIbHYIO (POPMY IIPE/ICTABICHUS U BU3YyaTH3aI[1H.

KoMMyHHKaTHBHBIC YyHUBEPCAJIbHbIE YUeOHbIC 1eliCTBUA:
OCYILLECTBIIATH OOLLIEHHE HA YpOKaX (PU3MKU U BO BHEYPOUHOH /1€ TENBHOCTH;
pacro3HaBaTh MPEIIOCHUIKA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
IIOHUMATb U UCIIOJIB30BATh NMPCUMYIICCTBA KOM&HI[HOFI u HHIIHBHI[y&JIBHOﬁ pa6OTBI;
BBIOMpATh TEMATUKY U METO/bI COBMECTHBIX JEHCTBUI ¢ y4ETOM OOLIMX HHTEPECOB M BO3MOYKHOCTEN Ka)KA0Tr0 WieHa KOJIJIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOU JIEATENBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JEHUCTBUSA 10 €€ NJOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUU,
pacrnpeiensaTh pojid ¢ yu€TOM MHEHUN YYaCTHUKOB, OOCYK/IaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1A U KaXJA0I0 yYaCTHHUKA KOMaH bl B OOIINI pe3yabTaT 10 pa3pad0TaHHBIM KPUTEPUSIM;

IpeAJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UAEH C IMO3UIIMH HOBU3HBI, OPUTHHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBISATH MO3UTHBHOE CTPATETNYECKOE MOBEACHUE B PA3JINYHBIX CUTYALIUsX, IPOSBIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.
PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AelicTBUS

Camoopranmu3anmus:



CaMOCTOSITENIHO OCYIIECTBIIATh IMO3HABATEIbHYIO JACATCIBHOCTh B 00JacTH (U3UKH M aACTPOHOMHHU, BBISBISTH MPOOJEMbI, CTaBUTh H
(dbopMynpoBaTh COOCTBEHHEIE 3a/1a4H;

CaMOCTOATCIIBHO COCTABJIATH IJIaH pCIICHUS paC‘-IéTHBIX U KQUCCTBCHHBIX 3aJa4, IIJIaH BBIITOJIHCHUA HpaKTH‘{eCKOﬁ pa6OTLI C y‘IéTOM UMCIOIUXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOUTEHUIA;

JIaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKHM y4eOHOro MpeAMeTa Ha OCHOBE JIMYHBIX NPEANOYTEHUN;

JieTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIocoOCTBOBATh ()OPMHUPOBAHMIO M MPOSIBICHHUIO SPYAMLIUU B 00JIACTU (PM3HKH, IIOCTOSIHHO TOBBILIATH CBOW 00pa30BaTENbHBIN U KYJIbTYpPHBIH
YPOBCHB.

CaMOKOHTPOJ'lb, IMOLMOHAJIbHBIA HHTEJJIEKT:
AaBaTb OLICHKY HOBbBIM CUTYAlIUSAM, BHOCUTb KOPPCKTUBLI B ACATCIIBHOCTh, OUCHUBATH COOTBETCTBUC PC3YJILTATOB LECIIAM;

BIIa/IETh HaBBIKAMHU IO3HABATEIbHON peQIeKCHH KaK OCO3HAHHS COBEPIIAEMBbIX JIEHCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBAaHUI;

HCIOJIb30BaTh NPUEMBI pe(IeKCUU ISl OLIEHKH CUTYalluH, BbIOOpA BEPHOTO PEILIEHUS;
YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYIUX [IPU aHAIU3€ PE3YIbTATOB JEATEIBHOCTH;
IIPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPH aHAIU3E PE3YyIbTaTOB JAESITEIbHOCTH;



MIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouecce AOCTMXKEHHS JMYHOCTHBIX PE3YJIbTATOB OCBOCHMSI MPOrpamMMbl MO (U3MKE ANl YPOBHS CpeAHero oodiiero oOpa3oBaHHsS Y
00y4aroIuXCcsl COBEPIICHCTBYETCS YMOLIMOHAIBHBIN HHTEIUIEKT, PEANoIaralonui copMrupoBaHHOCTS:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh IOHMMAaTh CBOE AMOIMOHAIBHOE COCTOSHHE, BHJICTH HANpaBICHUS PAa3BUTHS COOCTBEHHOMN
HMOIIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpPCryJIMpoBaHyd, BKIOYAOMICI0 CaMOKOHTPOJIb, YMCHHUEC IIPUHUMATh OTBCTCTBCHHOCTD 3a CBOE IIOBCJICHHC, CIIOCOOHOCTE aaarnTUpoOBaTHCA K
OMOIMOHAJIbHBIM U3MCHCHUSM U IIPOABJIATDH FI/I6KOCTB, OBITE OTKPBITBIM HOBOMY;

BHYTpeHHCﬁ MOTHUBAII1u, BKJIIOUAIOIIeH CTPEMIJICHUC K JOCTHUIKCHUIO LCIIU U YCIIEXY, OIITUMU3M, NHUITUATHUBHOCTb, YMCHUC ﬂeﬁCTBOBaTB nuexoas
U3 CBOUX BOSMO)KHOCTGI‘/'I;

OMIIATHUH, BKJIIOUAIOIICH CIIOCOOHOCTh MOHHUMATH SMONHOHAJIIBHOC COCTOSAHUC [OPYIrUX, YUYUTHIBATH C€ro IIpHU OCYIICCTBIICHUU O6I.I.I€HI/ISI,
CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKUBAHHNIO,

COITMAJIbHBIX HaBBIKOB, BKITIOYAOIINX CIIOCOOHOCTH BHICTPANBATH OTHOIIEHHSI C APYTUMH JFOIbMH, 3200 TUTHCS, TPOSBISITE MHTEPEC U pa3penaTh
KOH(QJIUKTBI.

HPEIMETHBIE PE3YJIBTATDBI

K koH1y o6yuenus B 10 kiacce mpeIMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE J0JIKHBI OTpaXaTh CHOPMUPOBAHHOCTD y 00yUaIOIIUXCsl YMEHUH:

JIEMOHCTPHPOBATh Ha MpUMepax pojib U MecTO (PU3UKU B (POPMHUPOBAHMHM COBPEMEHHOM HAy4YHOM KapTHHBI MHpa, B PAa3BUTHH COBPEMEHHOM
TEXHUKHU U TEXHOJIOTHH, B IPAKTUYECKOMN JESITEIBHOCTH JHOJEH;

YUUTBHIBATh MPAHUIBI IPUMEHEHUS U3YYeHHBIX (PU3UUYECKUX MOJIeJIel: MaTepraibHas TOUuKa, MHEepIHallbHas cucTeMa 0Tcuéra, abCOIIOTHO TBEPI0E
TEJ0, U1eaJbHbIN ra3, MOAEIU CTPOSHHUS ra30B, )KUIKOCTEN U TBEPBIX TEJ, TOUEUHBIHN 3JEKTPUUECKUNA 3aps/] IPU pelieHNH (PU3NUecKHX 3a1ay;

pacrno3HaBaTh (HU3NYECKUE SBICHHS (TIPOIECChl) M OOBACHITh UX HA OCHOBE 3aKOHOB MEXAaHHUKH, MOJICKYJIIPHO-KHHETHYECKOW TEOPUU CTPOCHUS
BEIIECTBA U AJIEKTPOAMHAMUKHI: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOIMHEHHOE JBUKEHHE, CBOOOIHOE TIaICHNE TeJl, IBMKEHHUE 10 OKPY>KHOCTH,
WHEepIs, B3auMoieicTBre Tei, muddy3us, OpoyHOBCKOE ABUKEHUE, CTPOCHHUE KUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00bEMa TeJ MPU HarpeBaHUU



(OXJ'Ia}K,I[eHI/II/I), TEIIJIOBOC PAaBHOBECHUEC, UCIIAPCHUE, KOHACHCAIU, IUVIABJICHUC, KpUCTAIJIN3alWs, KUIICHUEC, BJIAXXHOCTh BO3/1yXa, IIOBLIIICHUE JaBJICHHUA
rasa 1npu €ro Harp€BaHuu B 3aKPbLITOM COCYAC, CBA3b MCKAY IMapaMCTpaMM COCTOSIHHUA I'ada B HU3O0IPOLCCCAX, JJICKTpU3aluA TCII, B3aUMOCHCTBHE
3apsAa0B;

OIMCHIBATh MEXAHUYECKOE JIBUKEHUE, UCTOJb3Ys (U3NUYECKUE BEIMUMHBI: KOOPAUHATA, TyTh, IEPEMEIIEHIE, CKOPOCTh, YCKOPEHHUE, Macca Tena,
CHJIa, UMITYJIbC TeJla, KWHETHYECKas YHEepPrusi, MOTeHIIUaIbHas SHEPrus, MexaHuueckas paboTa, MEXaHUYECKasi MOIIHOCTb; MIPH OMMCAHUU MPABHILHO
TPaKTOBaTh (PM3MUECKUN CMBICI HCIIOJIb3yeMbIX BEIIMYWH, UX O003HAYCHUS W CIWHUIIBI, HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMYMHY C IPYTUMU BEJIMUUHAMU;

OIMCHIBATh U3yYECHHBIE TEIJIOBBIC CBOICTBA TEJl M TEIUIOBBIE SIBICHUS, UCIOb3Ysl (PU3MUECKUe BEIMUUHBL: JaBICHHUE Ta3a, TEMIIEpaTypa, CPeaHsIs
KMHETUYECKasl YHEPIUsl XaOTUYECKOTO ABUKEHUS MOJIEKYJI, CPEIHEKBAAPATUYHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS JHEPIrUs,
pa0oTa rasza, KO3QQHUIHUEHT MOJIE3HOTO IEHCTBUS TEIUIOBOIO JBUraTelsl; IPHU ONMMCAHUM MPABHIBHO TPAKTOBAaTh (PU3MUYECKHI CMBICT MCIIOJIb3YyEMbIX
BEJIMYMH, UX 0003HAYCHHS U €IMHUIIBI, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE JaHHYIO (PM3NYECKYIO BEIMYHHY C APYTUMH BEITHUNHAM;

OIMUCBbIBATh HM3YYCHHBIC JJICKTPHUYCCKUC CBOMCTBA BCIICCTBA MW OJICKTPUYCCKHUEC ABJICHHA (HpOHCCCI)I), HCIIOJIB3YA (1)I/IBI/I‘-ICCKI/I€ BCIINYUHBI:
SHGKTpI/I‘ICCKI/Iﬁ 3apsa, SJICKTPUYCCKOC IIO0JIC, HaHpH)I(éHHOCTB IIOJIA, MOTCHIHMAJ, PAa3HOCTb IIOTCHOHUAJIOB; IIpU OIIMCAHHWH IIPAaBUJIbBHO TPAKTOBATbL
(1)I/I3I/IT-I€CKI/II71 CMBICJT UCIIOJIB3YCMbBIX BCJIWMYHH, UX 0003HAUYCHHS U CAVMHUIIBI, YKA3bIBaATb (bOpMYJ'II)I, CBA3BIBAIOINEC JAHHYIO (1)I/ISI/I‘ICCKyIO BCJINMYNHY C
APYIr'UMH BCIIMYNHAMHU,

aHAIIM3UPOBATH (PU3MUECKHE MPOIECCH U SIBJICHHUS, UCTIONB3YS (PU3NYEeCKUe 3aKOHBI U MPUHITUIIBL: 3aKOH BceMUpHOTO TsaroteHus, I, IT u 11 3akoHbI
HbroToHa, 3aKOH COXpaHEHMS MEXAHWYECKOM SHEpPruM, 3aKOH COXPAHEHHS HWMITYJIbCA, MPUHUUII CYNEPHO3ULMU CWUJI, NPUHIUII pPaBHONpaBUs
HWHEPIUAIBHBIX CUCTEM OTCUETa, MOJICKYJIIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CPEIHEN KMHETHUYECKOW IHEPTUU
TEIJIOBOTO JIBIXKEHUSI MOJIEKYT ¢ aOCONIFOTHOM TeMIepaTypol, MepBbld 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO 3apsjaa, 3aKOH
Kynona, npu 3ToM paznuyaTh CIOBECHYIO (POPMYITHUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BEIPAKEHHUE U YCIIOBHS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHLIUITBI JEHCTBUS MAILIMH, TPUOOPOB U TEXHUYECKHUX YCTPOUCTB; pa3inyaTh YCIOBUS UX 0€30MaCHOI0 UCIOJIb30BaHuUs B
[IOBCEIHEBHOM KU3HU,

BBINOJIHATH SKCIIEPUMEHTHI MO UCCIIEAOBAHUIO (PM3UYECKUX SBICHUN M MPOLIECCOB C MCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX U3MEpPEHH, mpu
3TOM (hopMynHpoBaTh MpodIeMy/3aady U THIOTE3Yy y4eOHOro SKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO0 000PYIOBAaHUS, TPOBOAUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOIBL;



OCYILLECTBIIATh IPSMBIE U KOCBEHHbIE U3MEPEHUsI (PU3MUECKUX BEIMUYUH, IPU 3TOM BBIOMPATh ONTUMAJIbHBINA CIIOCOO MU3MEPEHNUS U UCTIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEH U3MEPEHMUI;

HCCIICA0BAaTh 3aBUCUMOCTU MCIKAY (1)I/I3I/I‘ICCKI/IMI/I BCJIMYMHAMU C MCITIOJIb30BAHUCM ITPSAMBIX 1/13MepeHm”1, IIpU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(bHKCHpOBaTB PE3YJIbTAaThL HOHy‘leHHOfI 3aBUCUMOCTHU (1)I/I3I/I‘I€CKI/IX BCJIMYHH B BUJC Ta6JII/II_I n I‘pa(bI/IKOB, ACJIaTh BBIBOABI 11O PC3YyJIbTaTaM UCCIICAOBAHU A,

coOmoaaTh npaBuiIa 0€30MacHOro TpyJa MpH MPOBEIECHUH MCCIENIOBAHUN B PaMKax y4eOHOTO HKCHEPUMEHTa, YueOHO-UCCIEeI0BATEIbCKONW H
MIPOEKTHOM JIeATEIHHOCTHU C UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYIOBAHHS;

pemaTh pacu€THbIE 3aJjauu € BHO 33JaHHON (pU3MUECKON MOJIENbIO, UCIIOIb3Ys (PU3UUECKUE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3aauu BBIOMPATh (DU3NYECKYI0 MOJIENb, BBHIICNIATh (pU3MyecKre BETUYMHBI U (HOpMyIbl, HEOOXOAUMBIC Ui €€ PEUICHUs, TPOBOIUTH PAcuéThl U
OLIEHUBATh PEATILHOCTH MTOJYYEHHOTO 3HaUeHUs (PU3MUECKON BETMUUHBI;

peuiaTth KAa4YC€CTBCHHBIC 3aJadu: BbICTpAUBATH JIOTUYCCKHU HCEIPOTUBOPCUUBYIO LCIIOYKY paCCY)KI[eHI/Iﬁ C Ol'IOpOI71 Ha H3YYCHHBIC 3daKOHBI,
3aKOHOMCPHOCTH U (I)I/ISI/I‘ICCKI/Ie SABJICHUA,

HCIOJIb30BATh MPH PEIICHUHU YYEOHBIX 3a]1a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUH IS TOMCKA, CTPYKTYPHUPOBAHUS, HUHTEPIIPETALIMU U
MPEJCTaBICHUS YIeOHOH M HAYYHO-TIOMYISIPHONH WH(POpPMANNH, TIOTYIEHHONW W3 Pa3IMYHBIX MCTOYHHKOB, KPUTUYECKH aHAIM3HPOBATH MOIYyIaeMYIO
uH(pOpMaINIO;

MIPUBOAUTH NMPUMEPHI BKJIaZa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOLIEr0 MUpaA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOM JKU3HU JJIsl oOecreyeHus] 0e30MacHOCTH MpH oOpallleHuu ¢ nMpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JJI1 COXPAHEHHUSI 310POBbsI U COOIIOIEHHSI HOPM KOJIOIMUECKOT0 TIOBEJICHUS B OKPYKAIOILEH Cpefe;

paboTaTh B IpyMIe C BHIMOJIHEHUEM Pa3IMYHbIX COIMAIbHBIX POJIeH, MIIaHUPOBATh pabOTy rPYIIIbL, pallMOHATIBHO paclpeeNaTh 00s13aHHOCTH U
IIJIAHUPOBATH JEATEIBHOCTh B HECTAaHIAPTHBIX CUTYALUsX, aIeKBaTHO OLICHUBATh BKJIAJ[ KaXI0I0 U3 YYaCTHUKOB I'PYIIIBI B PELICHUE PACCMAaTPUBAEMOU

pOOGIIEMBI.

K koH1y o6y4enus B 11 kiacce npegMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXkaTh COOPMUPOBAHHOCTH Y OO yUaIOLIUXCSl YMEHHI:



JEMOHCTPUPOBATh Ha MPUMEPAX POJib U MeCTO (U3UKU B (POPMHUPOBAHMH COBPEMEHHOI HaydyHOH KapTHUHBI MHUpPa, B Pa3BUTUU COBPEMEHHOMU
TEXHHUKHU ¥ TEXHOJIOTUH, B IPAKTUICCKON JEATSIHOCTH JIFOJICH, [IETOCTHOCTh U €IMHCTBO (PU3NYCCKON KapTHHBI MUPA;

YUYUTBIBATH I'PaHUIIBI IPUMCHCHHA U3YYCHHBIX (bHSI/I‘-IeCKI/IX Moneneﬁ: TOYCUHBIN SHCKTpI/I‘-IGCKI/Iﬁ 3apsan, JIyd CBCTa, TOYCYHBIN UCTOUYHUK CB€Ta,
AACpHad MOACIIb aTOMA, HYKJIOHHAad MOACIIb ATOMHOTO s/ipa IIpUu pCIICHUN (1)I/ISI/I‘ICCKI/IX 3aaa4,

pacmno3HaBath (pu3MUecKue sSBICHUS (IIPOLECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB DJICKTPOJWHAMUKHA U KBAaHTOBOW (DM3UKH: DICKTPUUYECKAs
MPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBUE MAarHUTOB, AJIEKTPOMArHUTHAsI WHAYKIUS, JCHCTBHUEC
MarHMTHOTO ITOJISI Ha TIPOBOJHUK C TOKOM U JBHKYIIMICS 3apsiil, JIEKTPOMAarHUTHBIC KOJICOAHUS M BOJIHBI, TIPSIMOJIMHEHHOE paclpOCTPAHCHUE CBETa,
OTpakeHue, TMpeIoOMJICHUE, MHTEPPEPEeHIUA, AUPPAKIUS U TOJIApU3alns CBETa, IUCIepcus cBera, (oroanekTpuueckuii rddext (dhoTodrddexr),
CBETOBOE JIaBJICHUE, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa aToMa BOJIOPOIa, ECTCCTBCHHAS] U MCKYCCTBCHHAS PAJIHOAKTUBHOCTH;

OINMCHIBAaTh M3YYEHHbIE CBOWCTBA BELIECTBA (3JIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKUE, DJIEKTPUUECKYIO0 MPOBOAMMOCTH Pa3IMUHBIX Cpell) U
3JIEKTPOMArHUTHBIE SBJIECHUS (IPOLIECCHI), MCIOJIB3YS (U3NYECKHE BEIMUYMHBI: 3JIEKTPUUECKUI 3apsj, CHja TOKAa, JIEKTPUUECKOE HaIpsuKEHHE,
JIEKTPUUYECKOE CONPOTUBIICHUE, PA3HOCTh MOTEHLUAIOB, YJIEKTPOABIKYIIAs CUIA, pad0Ta TOKA, MHAYKLUS MarHUTHOIO HOJA, chila Amiepa, cuia
JlopeHua, MHAYKTUBHOCTb KaTYILIKU, SHEPTHsl JIEKTPHUUECKOr0 1 MarHUTHOI'O MOJIEH, IEPUOJ U YacTOTa KoJieOaHuH B K0J1eOaTeIbHOM KOHTYpE, 3apsil U
CHJIa TOKa B IIPOLIECCE TAPMOHUYECKUX AJIEKTPOMArHUTHBIX Kosie0aHul, (OKYCHOE PAcCTOSTHUE U ONTUYECKask CUJIa JIMH3BL, IPU OMMCAHUU NPABUIBHO
TPAKTOBaTh (PU3MUECKUI CMBICT MCIIOJIb3YEMbIX BEJIMUYMH, UX 0003HAUECHUS U €IMHMIIBI, YKa3bIBaTh (DOPMYJIbl, CBS3BIBAIONINE TAHHYIO (PU3UUYECKYIO
BEJIMYUHY C IPYTUMHU BEJINYNHAMHY;

OIMMCBIBATh U3YUCHHBIC KBAHTOBBIC ABJICHUA U ITPOLCCCHI, NCITIOJIb3Ys (1)I/I3I/I‘IGCKI/IC BCJIMYHHBI: CKOPOCTb 3JICKTPOMAriMTHBIX BOJIH, JJIMHA BOJHBI
M 9aCTOTa CBE€TA, SHCPIUus U UMITYJIbC q)OTOHa, nepuoa nogypacmnaaa, SOHCPrus CBA3W aTOMHBIX AACP, IPHU OITMCAaHUU TPAaBUIJIBHO TPAKTOBATH (1)I/ISI/I‘I€CKI/II\/JI
CMBICJI UCIHOJIB3YEMbIX BCJIWYHUH, UX 0003HaYEHHS U CANHUIBI, YKAa3bIBATb (I)OpMy.]'IBI, CBA3BIBAIOIIUC JaHHYHO (I)PI?»PI‘ICCKYIO BCIIMYHUHY C APYTUMHU
BCJIIMYNHaAMU, BBIYUC/IATH 3HAYCHUC (1)I/ISI/I‘-I€CKOI\/'I BCIIMYHUHBI,

aHAJIM3UPOBaATh (PU3MUYECKHE MPOLIECCHl U SBJICHMS, UCTONb3yd (pU3HUECKHE 3aKOHBI U MPUHIUMBL: 3aK0H OMa, 3aKOHBI MOCIIEJ0BATEILHOTO U
[apaJuIeIbHOTO COEIMHEHUS TIPOBOIHUKOB, 3aK0H J[xoyns—JIeHna, 3aKoH 3J1eKTpOMAarHUTHON MHIYKIUH, 3aKOH MPSIMOJUHENHOIO paclpOCTpaHEHUs
CBETa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHbI IMPEJIOMJICHUS CBETa, ypaBHeHHe ODWHIITeiHa st poTodddexTa, 3aKOH COXpAHEHUS HHEPrUH, 3aKOH
COXPAHEHHUs UMITYJIbCa, 3aKOH COXPAaHEHUS JIEKTPUUECKOIO 3apsija, 3aKOH COXPaHEHMsI MacCOBOIO 4YHMCIIa, OCTyaaTel bopa, 3aKk0H pagnoakTUBHOTO
pacnaja, Ipy 3TOM pa3InyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTEMaTHUYECKOE BhIpaKEHUE U YCIOBUS (TPAHULIBI, 00JIaCTH) IPUMEHUMOCTH;

OIPECACIIATh HAITPABJICHUC BEKTOPA MHAYKIIMU MAarHuTHOT'O I1OJIA ITPOBOAHUKA C TOKOM, CHJIBL AMHepa " CHUJIbI HopeHua;



CTPOUTH U OIIUCHIBATDH I/I306pa)KCHI/IC, CO31aBacMO€ IIJIOCKUM 3€PKAIOM, TOHKOH HHHSOﬁ;

BBITIOJTHATH AKCHEPUMEHTHI 110 MCCIEA0BaHUI0 (PU3NYECKUX SBJICHUI U MPOLIECCOB C HCIOIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUIA: MPU
3ToM (hopMynHpoBaTh MpodieMy/3a1ady U TUIOTE3y y4eOHOro IKCIEPUMEHTa, cOOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pyI0BaHUs, IPOBOIUTH
OTBIT ¥ (POPMYITHPOBATH BHIBOIBL;

OCYHICCTBIIATL NPSAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I'-I€CKI/IX BCJIMYMH, ITPU 3TOM BBI6I/IpaTb ONTUMAJILHBIM CIIOCO0 HN3MCPCHUSA U UCIIOJIb30BATh
HU3BCCTHBIC MCTOJbI OICHKH HOFpGH.IHOCTCﬁ H3MepeHHI>i;

HCCICA0BATh 3aBUCMMOCTH (1)I/ISPI‘I€CKI/IX BCJIMYHMH C HUCIIOJIb30BAHUEM IIPAMBIX I/I3MepeHI/II712 IIpU 5TOM KOHCTPYHUPOBATH YCTAHOBKY, (bHKCHpOBaTB
PE3YIbTATHI HOHy‘IGHHOﬁ 3aBUCHUMOCTH (1)H31/ILICCKI/IX BCJIMYMH B BUJIC Ta6JII/III u I‘pa(l)I/IKOB, ACJIaTh BBIBOJKLI 110 PE3YJIbTaTaM HCCICAOBAHMA,

coOmonaThk npaBuia 0€30MacHOro Tpy/a MPH MPOBEIECHUH HCCIENIOBAaHUN B PaMKaxX Y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-UCCIIEeI0BATEIbCKONW H
MIPOEKTHOM JIEATEIILHOCTH C UCTIOIB30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U JTAOOPAaTOPHOTO 00OPYAOBaHUS;

peuaTtb paC‘-IéTHI)IG 3aga4u C ABHO 3aI[aHHOI7I (1)I/ISI/I‘~IGCKOI\/JI MOZCIJIbIO, UCITOJIB3YA (1)I/I3I/II-IGCKI/I€ 3aKOHBI U IMMPUHIUIIBI, HA OCHOBC aHAJIM3a YCJIOBUA
3agavu BBI6I/IpaTL (I)I/BI/I‘ICCI(YI-O MOZACIb, BBIICIIATH (l)I/I3I/ILIeCKI/Ie BCIIMYMNHBI U (I)OpMy.]'ILI, HCO6XOI[I/IMBIC AJIA eé peuicHus, MPOBOAUTH paC“IéTH u
OLCHUBATH PC€AJIbHOCTDH MMOJTYYCHHOI'O 3HAYCHHA (1)I/ISI/I‘~IGCKOI\/’I BCJIIMYHHBI,

penaTh Ka4eCTBEHHBIE 3aJa4M: BBICTPAMBATH JIOTMYECKH HENPOTUBOPEUMBYIO LEMOYKY PACCYXKACHUM C ONOPOM Ha H3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUECKHUE SIBICHMUS;

UCIOJIb30BATh MPH PEIICHUHU YYEOHBIX 3a/lau COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAllUU U
NpEeJCTaBICHNU Yy4eOHON M Hay4HO-NOMYJIApHON MHGpOpMALKH, TMOTYYEHHONH U3 pa3IMYHBIX HUCTOYHHMKOB, KPUTUYECKH aHAIM3MPOBATH MOJIYydaeMYIO
nH(pOpMalLIO;

OOBSACHATh MPUHIMIMBI JEHCTBUS MAIIUH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3ivyaTh YCJIOBHUA MX O€30MacCHOr0 HCIOJB30BaHUS B
[IOBCEIHEBHOM KU3HY,

MPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKHX U 3apyO0eKHbIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B 00BICHEHHE MTPOIIECCOB OKPYKAIOILET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;



UCIOJIb30BaTh TEOPETUUYECKHE 3HAHMA MO (PU3MKE B IOBCEAHEBHOM >KM3HU JUIsl oOecriedeHns: 0€30MacHOCTH MpU oOpallleHuu ¢ npudopamu U
TEXHUYECKHMHU YCTPOICTBAMU, [ COXPAaHEHHS 3I0POBbsI U COOJIFOICHUS HOPM SKOJIOTHYECKOT 0 TIOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyMIie C BBIMOJTHCHUEM Pa3IMYHbBIX COIMAIBLHBIX POJICH, MIIaHUPOBATh PabOTy IPYIIIBI, PAIIMOHATHHO PACIPECNIATh 00sI3aHHOCTH U
TUTAHUPOBATH JEATEIIbHOCTh B HECTAHAPTHBIX CUTYAIIHX, aICKBATHO OIEHUBATH BKJIAJ KAXK/IOTO U3 YYaCTHUKOB IPYIIIBI B PEIICHUE PacCMaTpHUBAE MO
poOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne HaumeHoBaHue pa3aenoB v TeM IPOrpaMMbl KomnnuectBo yacos DnexTpoHHbIe (11U poBbIe) 00pa3oBaTebHbIC

n/n Beero|| KontponbHbie I[IpakTHuecKue PeCypChI

paboThI paboThI
|Pa3ne.11 1. PU3UKA U METOAbI HAYYHOI'O IIO3HAHUA |
|1.1 Hd)nsnKa Y METO/Ibl HAYYHOT'0 ITI03HAHUS H 2 H H HBI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/7f41bf72 |
|I/IToro 0 pazaeny H 2 H |
IPazzen 2. MEXAHMKA |
|2.1 HKI/IHeMaTI/IKa H 5 H H HBI/I6JII/IOT€K21 LOK https://m.edsoo.ru/7f41bf72 |
|2.2 HI[HHaMHKa H 7 H H HBI/I6JII/IOT€K21 LOK https://m.edsoo.ru/7f41bf72 |
|2.3 H3aKOHLI COXpAaHEHUS B MEXaAHUKE H 6 H 1 H 1 HBI/IﬁJ‘II/IOTeKa HOK https://m.edsoo.ru/7f41bf72 |
|I/ITOro 10 pasjaeiy H 18 H |
[Paznea 3. MOJIEKYJISIPHASI ®U3UKA M TEPMOJIMHAMHUKA |
|3.1 HOCHOBH MOJICKYJISIPHO-KMHETHYECKOM TE€OPHH H 9 H H 1 HBI/I6J'II/IOT€Ka LOK https://m.edsoo.ru/7f41bf72 |
3.2 ||OcuoBE TepMoHHAMITKH | 10 | 1 [ [bu6mmorexa I[OK https://m.edsoo.ru/7f41b£72 |
3.3 ||ArperaTHblie cocTOsHUA BelecTBa. Da3oBbie 5 bubnuoteka LIOK https://m.edsoo.ru/7f41bf72
nepexoabl
|I/IT0ro 10 pasfeny H 24 H |
|Pa3)1e.11 4. OJJIEKTPOAUHAMUKA |
4.1 |Pnexrpocrarnka | 10 | | 1 [Bu6moTexa [TOK https:/m.edsoo.ru/7f41bf72 |
4.2 |IlocTostHHBIN AneKTpUYecKuil TOK. TokH B 12 1 bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72
Pa3INYHBIX Cpeaax

|I/IT0ro 1o pazzeny H 22 H |
|Pe3epBHoe BpeMs H 2 H H H |
|OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 3 [ 3 [ |



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

11 KJIACC

Ne ||HaumeHOBaHME pa3AenoB U TEM IPOrPaMMBbI KonuuecTBo yacos OnexTponHble (1(poBHIe) 00pa3oBaTENbHBIC
n/m Bcero|  KonrposnbHble I[IpakTHyecKue peCypept
paboThI paboThI
[Pazzien 1. DJTEKTPOJMHAMHUKA |
1.1 | MaraurtHoe nosie. DIeKTpOMarHuTHasI 11 1 3 bubmuoreka LIOK https://m.edsoo.ru/7f41c97c
UHTYKIHS
|I/IT0ro 10 pasaemy H 11 H |
|Pa3)1eJ1 2. KOJIEBAHUS ! BOJIHbI |
2.1 ||MexaHuueckue U 3J€KTPOMarHUTHbHIE 9 1 bubnuoreka LIOK https://m.edsoo.ru/7f41c97c
KoseOaHus
|2.2 HMexaHquCKHe ¥ DJIEKTPOMArHUTHBIE BOJIHI)IH 5 H 1 H HBI/I6JII/IOT€K21 LIOK https://m.edsoo.ru/7f41c97c |
|2.3 HOHTI/IKa H 10 H H 3 HBI/I6JII/IOT€K21 LOK https://m.edsoo.ru/7f41c97c |
|I/IT0ro o pazzeny H 24 H |
|Pa3zle.11 3. OCHOBBI CIEIIMAJIbHON TEOPUU OTHOCUTEJBHOCTH |
3.1 ||OcHOBBI cIELMAIBHON TEOpUN 4 1 bu6nuoreka LIOK https://m.edsoo.ru/7f41c97¢c
OTHOCUTEJIbHOCTH
|I/IT0ro 0 pazzaeny H 4 H |
[Paznes 4. KBAHTOBASI ®U3MKA |
|4.1 HSneMeHTLI KBaHTOBOU ONTHUKHU H 6 H H HBI/I6J‘II/IOTeKa ITOK https://m.edsoo.ru/7f41c97c |
|4.2 HCTpOCHI/Ie aToma H 4 H H HBI/I6J‘II/IOTeKa ITOK https://m.edsoo.ru/7f41c97c |
|4.3 HATOMHoe PO H 5 H H HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41c97c |
|I/IT0ro 1o pazzeny H 15 H |
|Pa311e.11 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3ZUKHU |
|5.1 HSneMeHTLI ACTPOHOMUU U acTPOPUUKH H 7 H 1 H HBI/I6J‘II/IOTCKa HOK https://m.edsoo.ru/7f41c97c |
|I/IToro 10 pasjueiy H 7 H |
|

IPazzen 6. OGOBIIAIOIIEE IOBTOPEHUE



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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Ne |HammeHOBaHHE pa3AeiioB M TEM IPOTPaMMBI ‘ KonuuecTBo yacos ‘ DnekTpoHHbIe (1UpPOBBIE) 00pa30BaTEIbHBIE
n/n Beero||  KonrposbHbie I[IpakTuuecKue pecypceel
paboThI paboThl

|6.1 HO6o6ma}0mee MMOBTOPCHUE H 4 H H HBI/I6J‘II/IOTeKa LHOK https://m.edsoo.ru/7f41c97c |
|I/IT0ro 10 pasaeny H 4 H |
|Pe3epBHOC BpeMsi H 3 H H H |
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOI'PAMME

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOTI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET


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




KAJIEHAAPHO TEMATHYECKOE IINTAHUPOBAHHUE
(B TOM 4HcJIe ¢ y4eTOM padoyeil NporpaMmMbl BOCIIUTAHUS)
no pusuke

10 KIIACC

Yuurteapr Kamoxknasa C.A.

IHOYPOYHOE NJIAHUPOBAHUE
10 KJIACC



10

11

12

13

Tema ypoka

®usuka — Hayka o npupoze. Hayunbie METOABI IO3HAHUS
OKPY’KaKoILIEro MUpa

Poab u mecTo pusuku B GopMHUpPOBaHUH COBPEMEHHOMN
Hay4YHOU KapTHUHBI MUPA, B MPAKTUYECKOM €SI TEILHOCTH
JIonen

Mexannueckoe nBuxkeHne. OTHOCUTEILHOCTh MEXaHUYECKOTO
newkenus. [lepemenienue, CKOpoCTh, yCKOPEHHE

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
PaBHOyCcKOpeHHOE IPSIMOIMHEMHOE IBUKEHUE
CBoOoaHoe nageHue. Y cCKopeHue cBOOOHOTO MaIeHUs

KpuBonunelinoe aBuxeHue. J[BrkeHre MaTepuaibHON TOUKU
0 OKPYKHOCTH

[Tpuniun otHocuTensHOCTH ["anunes. MHepuunanbHbie
cucremsl orcuera. [lepBriit 3akoH HeroToHa

Macca tena. Cuina. [Ipunnun cynepno3unuu cui. Bropoit
3aK0oH HprOoTOHA U1l MaTepraabHON TOYKH

Tperuit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK

3akoH BCCMUPHOI'O TATOTCHUA. Cuna TsHKeCTH. HepBa;I
KOCMHUYCCKasA CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koadpdunuent tpenus. Cuna conpoTUBICHHUS
MIPU ABUKEHUU TeJla B )KUJIKOCTH WIIH Ta3e

Bcero KonTposibHbIE

paboThI

KomanyectBo yacos
[Mpaktnueckue H3YICHHA

paboThI

DJEeKTPOHHBIE UPPOBBIE

o0pazoBaTeNIbHBIE PECYPChI

bubnunoreka LIOK
https://m.edsoo.ru/ff0c32e2

but6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

bubmuoreka [IOK
https://m.edsoo.ru/ff0c3508
bubmnorexa IIOK
https://m.edsoo.ru/ff0c3620
bubnuoreka [{OK
https://m.edsoo.ru/ff0c372e
bu6anoreka LIOK
https://m.edsoo.ru/ff0c39¢cc
bu6nmorexa LIOK
https://m.edsoo.ru/ffOc3ada
bubanoreka LIOK
https://m.edsoo.ru/ffOc3bed
bubnmnorexa LIOK
https://m.edsoo.ru/ffOc3be8
bubanoreka LIOK
https://m.edsoo.ru/ff0c3be8
bubnunoreka LIOK
https://m.edsoo.ru/ff0c3d00
bubanoreka LJOK
https://m.edsoo.ru/ff0c3e18

bubnunorexa LIOK
https://m.edsoo.ru/ff0c3f76


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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/o
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15

16

17

18

19

20

21

22

23

24

Tema ypoka

[ToctynarensHoe U BpamareabHOS ABMKCHUE a0COTFOTHO
TBEpAOro Tena. MomeHT cuiibl. [1nedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TEJA

Nmnynbc maTepuanbHOM TOYKH, CUCTEMbBI MATEPUAIBHBIX
To4eK. IMIysibe cuiibl. 3aKOH COXPaHEHUsI UMITYJIbCA.
PeakTuBHOE NBUKEHUE

Pabora u MmomtHOCTH cuitbl. KuneTnueckasi SHEprust
MaTepuaibHOW TOUKH. Teopema 00 U3MEHEHUN KUHETUYECKOM
SHEPIUH

[TorenumaneHas sHeprus. [loTeHnmanpHas sHEpPIrUs yupyro
nepopMupoBaHHON NpyKUHBIL. [loTeHIMaIbHAS 3HEPrHs Tena
BOJIM3U OBEPXHOCTH 3eMIIU

HOTCHIII/IHJ'II)HI)IG 1 HCMMOTCHIIUAJIBHBIC CHUIIBI. CBs3b pa6OTBI
HCIMMOTCHIHMAJIBHBIX CHJI C U'BMCHCHHUCM MEXaHUYECKOM SHEPTHUHN
CHCTEMBI TEJI. 3aKOH COXpPAaHCHUMA MEXaHUYIECKOM OHCPIrun

Jlabopartopnast pabota «MccnenoBanue CBs3M pabOThI CUJIIBI C
M3MEHEHHEM MEXaHUYECKOM SHEePruu Tela Ha MpuMepe
PaCTSDKEHUS PE3NHOBOTO KIyTa

Kontponbnas padota no teme «Kunemaruka. JluHamuka.
3aKOHBI COXPAHEHUS B MEXaHUKE»

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH.
Bpoynosckoe nBuxkenue. uddysus

XapakTep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA.
Mogaenu cTpoeHus ra3oB, KUIAKOCTEW U TBEPABIX TEI

Macca monekyin. KonunuectBo BemectBa. [loctosinHas
ABorazipo

TermnoBoe paBHOBecue. TemnepaTtypa u e€ uamepenue. [llkana
temneparyp Llenbcust

KomnunuectBo uacoB

Bcero KonTposibHbIE

paboThI

[Mpaktnueckue H3YICHHA

paboThI

DJEeKTPOHHBIE UPPOBBIE

o0pazoBaTeNIbHBIE PECYPChI

bubnunoreka LIOK
https://m.edsoo.ru/ffOc41a6

bubmunoreka IIOK
https://m.edsoo.ru/ff0c43d6

bubmnorexka IIOK
https://m.edsoo.ru/ff0c4502

bubmnoreka IIOK
https://m.edsoo.ru/ffOc461a

bubanoreka LIOK
https://m.edsoo.ru/ff0c478c

bu6anoreka LIOK
https://m.edsoo.ru/ff0c4b74

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc2


https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
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Tema ypoka

Wneanphsiii raz B MKT. OcHoBHoe ypaBHenne MKT

AOcoiroTHas TeMIiepaTypa Kak Mepa cpeaHeil KHHETHIEeCKOM

SHEPIHUHM JIBKCHHS MOJIEKYI. Y paBHeHHEe MeHeneeBa-
Knaneiipona

3akoH JlanbToHa. ['a30BbIe 3aKOHBI

JIa60paT0pHa;1 pa60Ta «HccnenoBanue 3aBUCUMOCTH MCXKOY

nmapamMeTpaMu COCTOSAHUA pa3pCKCHHOIO ra3a»

W3omporieccsl B H1€aIbHOM T'a3e U UX TpaduuecKoe
MIpeJ/ICTaBJICHHE

BHyTpeHHSIsI SHEpPrusl TEPMOJMHAMHYECKON CUCTEMBI U
crocoOb! e€ n3mMeHenus. KoianuecTBo TemioTel U padoTa.
BHyTpeHHss SHeprus 0JJHOATOMHOT'O UJI€aJIbHOIO rasa

Buasl Tenonepenaun

VeapHas TEIIO0EMKOCTE BemecTBa. KonuecTBO TEINIOTRI
MpH Terionepenaye. AauadaTHelil mpoiecc

HepBHﬁ 3daKOH TCPMOJUHAMUKH U €0 IPUMCHCHUC K
nusomnponeccam

HeoOpatumocTs nporeccos B mpupojae. Bropoii 3akon
TEPMOJUHAMUKHU

[Ipunnun nevicteus u KI1/l TemnoBoit MammHsbl

[uxn Kapno u ero KITJ]
DKOJIOTHYECKHUE TIPOOIEMBI TETIIOIHEPTETHKN

O6o06maromuit ypok «MomnekynsipHas ¢pusrka. OCHOBBI
TEPMOJIUHAMUKI

Bcero KonTposibHbIE

paboThI

KomanyectBo yacos
[Mpaktnueckue H3YICHHA

paboThI

DJEeKTPOHHBIE UPPOBBIE

o0pazoBaTeNIbHBIE PECYPChI

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

but6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

bubmnorexa IIOK
https://m.edsoo.ru/ff0c570e

bubmuoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c5c36
bubanoreka LIOK
https://m.edsoo.ru/ff0c5c36
bubnmnorexa LIOK
https://m.edsoo.ru/ffOcSefc
bubanoreka LIOK
https://m.edsoo.ru/ff0c6230

bubnunoreka LIOK
https://m.edsoo.ru/ff0c600a

bubanoreka LJOK
https://m.edsoo.ru/ff0c6938


https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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Tema ypoka

KonTponbHas pabota mo Teme «MonekynspHas pu3nka.
OCHOBBI TEPMOTUHAMUKH

Hapoo6pa30BaHHe N KOHJACHCaIus. I/IcnapeHHe " KUIICHHUEC

AOCOITIOTHAS U OTHOCHTEIIbHAS BIAXKHOCTH BO3TyXa.
Hacepimennsrii map

Tsépnoe teno. Kpucramnuueckue u amopdHsie Tena.
AHM30TpOINS CBOWCTB KPUCTAILIOB. JKUIKHE KPUCTAIUIBI.
CoBpeMeHHbIE MaTepHalIbI

[InaBneHne u kpuctauM3anys. Y JejbHas TEIUIOTa
iassenus. Cyomumanus

VYpaBHeHuUE TEIIOBOTO OanaHca

OnexTpu3zanus Ten. JIeKTpudeckuil 3apan. JBa Buna
JIEKTPUYECKUX 3aps 0B

[IpoBOAHMKY, TUANEKTPUKU U TIOTYTIPOBOJHUKU. 3aKOH
COXpaHEHUs JIEKTPUYECKOT0 3apsaaa

Bsaumopericteue 3apsnoB. 3akoH Kynona. Toueunslit
BIIEKTPUYECKUN 3apsi

HanpsxkénnocTs anexTpudeckoro noius. IpuHnun
CYIIEPIIO3ULIMH JIEKTPUYECKUX TTosier. JInnuu
HANPSKEHHOCTH

Pabota cui snexktpocraruaeckoro nodst. [Torenmuan.
Pa3nocTh notreHnuanos

HpOBOI[HI/IKI/I " JUIJICKTPUKU B IJICKTPOCTATUYCCKOM IIOJIC.

HI/ISHGKTpI/I‘—IeCKaﬂ IMPOHUIIACMOCTD

KomnunuectBo uacoB

Bcero KonTposibHbIE
paboThI

1 1

[ara

[Mpaktnueckue H3YICHHA
paboThI

DJEeKTPOHHBIE UPPOBBIE

o0pazoBaTeNIbHBIE PECYPChI

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6a50

but6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6
bubmuorexa IIOK
https://m.edsoo.ru/ff0c64d8

bubnuoreka [{OK
https://m.edsoo.ru/ff0c65f0

bubnuoreka [{OK
https://m.edsoo.ru/ff0c6708

bu6anoreka LIOK
https://m.edsoo.ru/ff0c6820
bu6nmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
bubanoreka LIOK
https://m.edsoo.ru/ffOc6bcc
bubnmnorexa LIOK
https://m.edsoo.ru/ffOc6ced

bubanoreka LIOK
https://m.edsoo.ru/ff0c6df2

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c6f00

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7018


https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

/o

51

52

53

54

55

56

57

58

59

60

61

Tema ypoka

OnexrpoémkocTs. Konnencarop

DNeKTPOEMKOCTH MIIOCKOT0 KOHJIEHCATOPa. DHEPTUs
3apsKEHHOI0 KOHAEHCaTopa

Jlaboparopras padota "M3mepeHue 3IEKTPOEMKOCTH
KoHjaeHcaropa"

[TpuHIMN NEfCTBUS U IPUMEHEHUE KOHICHCATOPOB,
KOITMPOBAJILHOTO arlapara, CTpyHHOTO IPHHTEPA.
DneKkTpocTaTHYECKas 3aluTa. 3a3eMIICHUE JICKTPOIPUOOPOB

BHCKTpI/I‘leCKI/Iﬁ TOK, YCJIOBUS €I'0 CYIICCTBOBAHU .

[TocTostausii Tok. Cuina Toka. Hanpsbxenue. ConpoTuBiieHHE.

3akoH OMa 1l yyacTKa Lenu

[TocnengoBarenpHOE, MapauieIbHOE, CMEIIAHHOE COSAMHEHNE
npoBoAHUKOB. JIaboparopHas padota «13yuenue
CMEIIIaHHOTO COSANHEHUSI PE3UCTOPOBY

PaboTta 1 MOITHOCTH AIIEKTPUUECKOTO TOKA. 3aKOH Jxoys-
Jlenna

3axon OMa 171 OJIHOM (3aMKHYTOM ) SJIEKTPUYECKOM LIeTH.
Kopotkoe 3ambikanue. JlabopatopHas pabota «3mepenue
O/1C ucToyHuKa TOKa U €ro BHyTPEHHETO CONPOTUBICHUS

DNeKTpOHHAas TPOBOANMOCTH TBEPABIX METAJIOB.
3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
CBepxIpoBOIUMOCTD

DNEeKTpUYECKHU TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX
IIy4KOB

[TomynpoBOIHUKH, UX COOCTBEHHAS U IPUMECHAs
MpoBOAUMOCTh. CBOMCTBA p—N-NIEPEX0/a.
[TomynpoBOTHUKOBBIE TPUOOPEI

KonuuectBo yacos [ara

Bcero KonTposibHbIE
paboThI

[Mpaktnueckue H3YICHHA
paboThI

DJEeKTPOHHBIE UPPOBBIE
o0pazoBaTeNIbHBIE PECYPChI

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c7410

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc7838

bubanoreka LIOK
https://m.edsoo.ru/ff0c7ae0

bubmuoreka [IOK
https://m.edsoo.ru/ff0c84ae


https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

/o

62

63

64

65

66

67

68

Tema ypoka

DNEeKTPUUYECKHUM TOK B pacTBOpax M paciiaBax 3JEKTPOIUTOB.
DAEKTPOIUTHYECKAs AUCCOIUAIUS. DIEKTPOIIN3

DJIEKTPUYECKUH TOK B razax. CaMoCTOATENbHBIN 1
HECaMOCTOSTENbHBIN pa3psan. Monnus. [1nazma

DneKkTpudecKre MpruoOphl U YCTPOICTBA M UX MPAKTHUECKOE
npuMeHeHue. [IpaBuiia TeXHUKN 6€3011acCHOCTH

O6006maromuit ypok «1eKTpOIUuHAMUKA)»

KonTponbHas padoTa no Teme «J1eKTpOCTaTHKa.
[TocTosSTHHBIH ANEeKTpUYECKHid TOK. TOKH B pa3iIMYHBIX Cperax»

PesepHbiit ypok. KonTposibHas paboTa 1o teme
"DnekTpoauHaMuka"

PesepBHblil ypok. O606maromuii ypok no temam 10 kinacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

Bcero KonTposibHbIE

paboThI

KomanyectBo yacos
[Mpaktnueckue H3YICHHA

paboThI

DJEeKTPOHHBIE UPPOBBIE

o0pazoBaTeNIbHBIE PECYPChI

bubnunoreka LIOK
https://m.edsoo.ru/ffOc82ba
but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae
bubmuorexa IIOK
https://m.edsoo.ru/ffOc86fc
bubnuoreka [{OK
https://m.edsoo.ru/ff0c88be
bubmnorexa IIOK
https://m.edsoo.ru/ffOc8a8a
bubmuoreka [IOK
https://m.edsoo.ru/ff0c8c56
bubanoreka LIOK
https://m.edsoo.ru/ff0c8f6¢c


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

KAJIEHIAPHO TEMATUYECKOE IINIAHUPOBAHMUE
(B TOM 4HCJIe C Y4eTOM padoueil nporpaMMbl BOCIIMTAHMA)
o pusuke

11 KIIACC

Ne Tema ypoxka KomnnuectBo yacos ‘ Hata DneKTpoHHbIe HU(POBBIE
/o Beero| Kontponshste || [paxtiueckue || H3YICHUA o0pazoBaTenbHBIC PECYPCHI
paboThI paboThI

1 ||[TocTosHHBIC MArHUTHI U UX B3aUMOJeHCTBUE. MarHUTHOE 1 bubnuoreka [IOK
nosie. Bektop MarHuTHON MHIYKIUH. JIMHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIHH

2 |[MarauTHOE 1oJIe MPOBOJHUKA ¢ TOKOM. OnBIT Dpcrena. 1 bu6muoreka [JOK
B3aumMozeiicTBre TPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 |JIaGoparopHas pabota «/3ydeHre MarHuTHOTO TOJISI KaTymiku || 1 1 bubnuotexa [JOK
C TOKOM» https://m.edsoo.ru/ff0c98fe

4 ||de¥icTBHE MarHUTHOTO TOJISI HA MPOBOAHUK ¢ ToKOM. Cuia 1 1 but6mmoreka [IOK
Awmnepa. Jlabopatopnas pabora «VccnenoBanue necTus https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM»

5 ||[de#icTBHE MarHUTHOTO TIOJISI HA JBIKYIIYIOCS 3apSKEHHYIO 1 bubnuotexa [JOK
gactuny. Cuina Jlopenma. Pabora cuinet Jlopenna https://m.edsoo.ru/ff0c9df4

6 | DnekTpoMarHuTHas MHAYKIUs. [I0TOK BeKTOpa MarHUTHOM 1

uaaykuun. JJ1C nnaykuun. 3aKoH IEKTPOMarHuTHOM
nnaykuun dapanes



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

MeXaHUYeCKHe KojacOanus. Pe3oHaHc. BLIHy)KI[CHHBIC
OJICKTPOMArHMTHBLIC KoJIeOaHus

Ne Tema ypoxka KomnuecTtBo 4acos [Hara DJEeKTPOHHBIE IU(PPOBBIE

n/n Beero| Kontponshste || [paxrnueckue || H3YIeHUA o0pa3oBaTesbHbIE PECYPChI

paboThI paboThI

7 |JlabGopaTopHas pabota «lccnenoBanue siBICHUS 1 1 bubnuotexa [JOK
3JIEKTPOMArHUTHON UHIYKIIUN» https://m.edsoo.ru/ffOcal50

8 ||[MaaykTuBHOCTH. fAABieHue camounaykuuu. IJ1C 1 but6mmoreka [IOK
CaMOUHIYKIIMHU. DHEPrHsi MArHUTHOIO MOJIs1 KATYILIKH C TOKOM. https://m.edsoo.ru/ff0ca600
DJEeKTPOMarHuTHOE 1oJje

9 | TexHuueckue ycTpoicTBa U UX IPUMEHEHUE: TOCTOSTHHbIE 1
MarHMThl, 3JIEKTPOMArHUThI, 3J1€KTPOABUIATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YACTHUL], UHAYKI[MOHHAs 11€4b

10 ||O6o6matonuii ypok «MarHutHoe mnose. DIeKTPOMarHUuTHas 1 bu6nuorexa [IOK
MUHIYKLIHS https://m.edsoo.ru/ff0cab82

11 |[KontposbHas paboTa mo teme «MarHuTHoeE ToJie. 1 1 bubnmnoreka [HOK
DneKTpoOMarHuTHasT MHIYKITHS https://m.edsoo.ru/ffOcad58

12 ||CBob6oHBIE MeXxaHHUYecKue Konebanus. ['apmoHndeckue 1 bubmuoreka [JOK
KosiebaHus. YpaBHEHHE TaPMOHMUYECKUX KOJIeOaHUH. https://m.edsoo.ru/ffOcaf06
[IpeBpamenue 3HEprun

13 |JlabopaTopHas pabota «lccnenoBanue 3aBUCUMOCTH Tiepuona | 1 1
MaJIbIX KOJIeOaHUH rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a»

14 ||[KoneGaTenbHbIi KOHTYp. CBOOOHBIE 3JI€KTPOMAarHUTHBIE 1 bu6muoreka [JOK
Kosie0aHus B UACaIbHOM KOJieOaTeIbHOM KOHTYpe. AHAIOTHUs https://m.edsoo.ru/ff0cb820
MEXy MEXaHUUYECKUMH U AJIEKTPOMArHUTHBIMH KOJIeOaHUSIMU

15 ||[@opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B UJI€ATTbHOM 1 bubmuoteka [IOK
K0J1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/ffO0cb9c4

16 |IIpencraBienue o 3aTyxaroImuxX KoyiedaHusX. BoIHyX/1eHHbIE 1 bu6muoreka [JOK

https://m.edsoo.ru/ffO0cbb86



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

Ne Tema ypoxka KomnuecTtBo 4acos ‘ [Hara DJEeKTPOHHBIE IU(PPOBBIE
n/n Beero| Kontponshste || [paxrnueckue || H3YIeHUA o0pa3oBaTesbHbIE PECYPChI
paboThI paboThI
17 |[lTlepemennsiii TOK. CHHYCOUIAJIBHBIN EPEMEHHBIN TOK. 1 bubnuotexa [JOK
MoIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYAHOE U https://m.edsoo.ru/ffOcbd34
JeUCTBYIOLIEE 3HAUCHUE CHIIbI TOKA U HaNpPSKEHUS
18 |[Tpancdopmarop. [IponsBoacTBo, nepenada u norpedacHue 1
JIEKTPUUYECKON IHEPTUU
19 ||YerpoiicTBO U MPAaKTUUECKOE TPUMEHEHHUE FIEKTPUUECKOTO 1 bubnmnoreka [HOK
3BOHKa, FeHepaTopa NepeMEHHOr0 TOKa, JIMHUMN https://m.edsoo.ru/ff0cc324
aJIeKTponepeaay
20 ||9xosOrM4ecKre pUCKU IIPU MPOU3BOJICTBE SJIEKTPOIHEPTUU. 1
KynbTypa ncnosib30BaHus 3JI€KTPO3HEPTUU B TOBCETHEBHON
KHU3HU
21 |[MexaHuueckue BOJIHBI, YCIOBUA pacnipocTpaHeHus. [lepuo. 1 bubmuoreka [JOK
CkopocTb pacnipocTpaHeHMsl U JUIMHA BOJIHBL. [lonepednsle u https://m.edsoo.ru/ffOcca54
IIPOJIOJIbHBIE BOJIHBI
22 |[3Byk. Ckopoctb 3ByKa. ['pomMkocTh 3ByKa. BricoTa ToHa. 1 bubmuoreka [JOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 ||[9neKTpOMarHUTHBIE BOJIHBI, X CBOMCTBA U CKOPOCTh. [lIkana 1 bubmuoreka [JOK
AJIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe(
24 |IIpuHUOUMIIBI paIUOCBS3H U TEJIEBUEHUS. PazBuTue cpeacts 1
cBs3u. Pagnostokamust
25 |[KontponbHas padota «KonebaHust 1 BOJTHBI» 1 1 bu6muoreka [JOK
https://m.edsoo.ru/ff0cc6f8
26 |[IpsamonuHENHOE pacpOCTPaHEHUE CBETA B OAHOPOIHOM 1 bubmuorexa [IOK
cpene. Toueunslit uctouyHuk ceta. Jlyd cBera https://m.edsoo.ru/ff0cd350
27 ||Otpaxenue cBeTa. 3aKoHBI OTpaxkeHus cBera. [loctpoenne 1 bubmuoreka [JOK

M300paKeHU B IJIOCKOM 3epKajie

https://m.edsoo.ru/ffOcd4e0



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

Ne Tema ypoxka KomnuecTtBo 4acos ‘ [Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero| Kontponshste || [paxrnueckue || H3YIeHUA o0pa3oBaTenbHbIE PECYPChI
paboThI paboThI
28 |[[Ipenomiienue cBera. [loiHOE BHyTpeHHEE OTpakeHHUE. 1 bubnuotexa [JOK
IIpenenbHblii Yo NOJHOTO BHYTPEHHETO OTPAXKEHUS https://m.edsoo.ru/ffOcd7f6
29 |[JIabopatopHas pabota «M3mepeHue nokazatesns npenomiienus | 1 1 bubnuorexa [JOK
CTEKJIa» https://m.edsoo.ru/ffOcd67a
30 |JIunzel. [Toctpoenne uzobpaxenuit B aun3e. @opmyna ToHKOM || 1 bubmmoreka [JOK
JIMH3BL. Y BEJITUYCHUE JIMH3BI https://m.edsoo.ru/ffOcddle
31 |[JIaboparopHas pabota «lcciemoBanrue cBOMCTB u3o0paxenuit || 1 1
B JIMH3aX»
32 ||[ducnepcus ceeta. CloxHbIN cocTtaB Oenoro cBera. [[Ber. 1 1
Jlaboparopuas pabota «HabmoeHue tucnepcun CBETay
33 ||[MuTepdepennus cBera. Judpaknus cera. Judpakimonnas 1 bubnmoreka [JOK
pemeTKa https://m.edsoo.ru/ff0ced22
34 |[[TonepeuyHOCTh CBETOBBIX BOJH. [lonmspusanus ceera 1 bubnmnoreka [JOK
https://m.edsoo.ru/ffOcf02e
35 ||OnTrueckue mpuOOPH U YCTPOUCTBA U YCIOBUS UX 1
0€301acHOr0 MPUMEHEHUS
36 |[['paHuLIBI IPUMEHUMOCTH KJIACCHUYECKOM MEXaHUKH. 1 bubnuotexa [JOK
[TocTynaTel cienuanibHOM TEOPUH OTHOCUTEIIBHOCTH https://m.edsoo.ru/ff0cf862
37 ||OTHOCUTENBHOCTh OAHOBPEMEHHOCTHU. 3aMe/1JIeHne BpeMeHu u || 1 bubnmnoreka [JOK
COKpalIeHHE JUTUHbI https://m.edsoo.ru/ffOcfa42
38 ||[9Heprus u UMITYJIbC PENATUBUCTCKON YacTUIbl. CBSI3b Macchl 1 bubmuorexa [IOK
C dHEpruen U UMIYIbCOM. DHEPrus MOKOs https://m.edsoo.ru/ffOcfc68
39 |[KonTponbHas padora «Ontruka. OCHOBBI crieliuaabHOM Teopuu || 1 1 bubnuotexa [JOK
OTHOCHUTEIILHOCTHU https://m.edsoo.ru/ffOcf610
40 ||@otonsl. Popmyna [Tnanka. DHeprust U UMITYJIbC GOTOHA 1 bubmuoteka [OK

https://m.edsoo.ru/ffOcfe16



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

Ne Tema ypoka KonunuectBo yacos ‘ Jara DneKTpOHHBIE U(POBBIE
n/m Beero| Kontponshste || [paxrnueckue || H3YIeHUA o0pa3oBaTenbHbIE PECYPChI
paboThI paboThI
41 ||OtkpseiTue 1 uccienoBanue Gorodrpdexra. OnbiTer A. I'. 1 but6mmoreka [IOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 |3akonbl poTodrddekra. YpaBHeHHE DUHINTEHHA TSI 1 bubnuorexa [JOK
doroaddexra. «Kpacnas rpanuna» porodddexra https://m.edsoo.ru/ff0d015e
43 ||[daBnenue ceera. OnbiThl I1. H. Jle6eneBa. Xumuueckoe 1 bu6mmoteka IIOK
JIIENCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 | TexHuyeckue yCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: 1
¢doTorIeMeHT, POTOMATYHK, COTHEUHAsI OaTapesi, CBEeTOIHO/
45 ||Pemenue 3amayd mo teMe «DI€MEHTHI KBAHTOBOM OIITHUKH)Y 1 bu6nuorexa [IOK
https://m.edsoo.ru/ff0d0302
46 |[Mopenb aroma Tomcona. OnbiTel Pesepdopa o paccessHuro 1 bubmuorexa [IOK
a-vyactul. [lmanerapHas Monens aroma https://m.edsoo.ru/ff0d091a
47 |Ilocrynarsl bopa 1 bubnmnoreka [JOK
https://m.edsoo.ru/ffOd0Oafa
48 |3nyuyenue u moriomieHrne GOTOHOB MPH MEePEX0e aToMa C 1 bubnmnoreka [JOK
OJIHOTO YPOBHS SHEPTUU Ha Apyroi. Buasl ciekTpos https://m.edsoo.ru/ff0dOafa
49 ||BonmuoBeble cBoiicTBa yacTuil. Bonnsl ae bpois. 1 bub6anoreka LIOK
KopnyckynspHo-BonHOBOU ayanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTy4CHHE
50 ||OtkpeiTHe pagnoakTuBHOCTH. OnBITH Pezepdopaa mo 1 bubnuoteka [JOK
ONPEACIICHUIO COCTABA PAJUOAKTUBHOTO U3JIyYCHUS https://m.edsoo.ru/ff0d0fd2
51 ||CgoiicTBa anbda-, Oera-, raMma-u3nydeHus. Bnusaue 1
PaIMOAaKTUBHOCTH Ha )KUBBIE OPTAHU3MBI
52 ||OTkpsITHE TpOTOHA U HeliTpoHa. M3oTomnbl. Anbda-pacnan. 1 bubmuoreka [OK

DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacmnan. ["amma-
M3IIy4eHUE

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

Ne Tema ypoxka KomnuecTtBo 4acos [Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero|| Konrposshste || Tlpaktuueckue || H3Y4eHHS o0pa3oBaTenbHbIE PECYPChI
paboThI paboThI
53 ||9Heprus cBsI3M HYKJIOHOB B sijipe. SAepHbIC peaKiyH. 1 bubnuotexa [JOK
Anepusliii peaktop. [IpoOiembl, IEpCIEKTUBBI, SKOIOIMUECKUE https://m.edsoo.ru/ff0d1356
aCIEeKTHI AEPHON SHEPTETUKU
54 || 9nemenTtapHbie yacTUilbl. OTKPBITHE MO3UTPOHA. METO b 1 bubmuorexa [IOK
HAOIIO/IEHUS U PErHCTPAIK dJIeMEHTapHBIX YacTull. Kpyrmibiii https://m.edsoo.ru/ff0d0e38
cron «DyHIaMEeHTaIbHbIE B3aUMOJICUCTBUS. ETMHCTBO
(bu3nUecKOil KapTUHBI MUPa»
55 ||Bux 3Bé3mHoro Heba. Co3Be3nus, SpKue 3BE3/IbI, INIAHETHI, UX 1
BUaUMOE JBrKeHHe. ColHeuHas cucTeMa
56 |(|[Connue. ConHeuHast akTUBHOCTh. Vcrounuk sneprun ConHua 1
" 3BE3N
57 |[3B€31bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/IbI TIIABHON 1
MOCJIeI0BAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3 /.
CoBpeMeHHbIE NMPEACTABIECHUS O IPOUCXOKACHUN U 3BOJIIOLUU
CounHua u 3B€311
58 |[Mneunsiii [lyTe — Hama ["anaktuka. [lonoxxenue u 1BHxeHune 1
Connua B I'anaktuke. ["anaktuku. YEpHbIe ABIPHI B sipax
TaJIAKTUK
59 |Bcenennas. Pa3beranue ranaktuk. Teopus bonbiioro B3pbiBa. 1
PenukroBoe nznyuenue. MeraraigakTuka
|60 ‘ Heperennsie npo0iaeMbl aCTpOHOMUHT H 1 H
61 |KonTponpHas pabota «D1eMEeHTbI aCTPOHOMHUH U 1 1
acTpodu3uKm»
62 ||O6o6matommii ypok. Pons pusuku u acTpOHOMHUH B 1
SKOHOMHUYECKOU, TEXHOJIOTUUYECKOM, COLMAIIBHOW U 3TUYECKON
cdepax 1eqaTeIbHOCTH YeIOBeKa



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

Ne Tema ypoxka KomnuecTtBo 4acos ‘ [Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Beero| Kontponshste || [paxrnueckue || H3YIeHUA o0pa3oBaTenbHbIE PECYPChI
paboThI paboThI
63 ||O6o6maromumii ypok. Poib 1 MecTo GU3HKH U aCTPOHOMUH B 1
COBPEMEHHOM HAYYHOU KapTHUHE MUPA
64 ||O6o6maromuii ypok. Ponb pusudeckoit Teopuu B 1
(GhOpMUPOBAHHUH TIPEICTABICHHUA O PU3NICCKON KapTUHE MHUPa
65 ||O6o6maromuii ypok. Mecro hu3nyeckoil KapTHHBI MHpa B 1
o0111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE
66 ||Pe3epBHBIN ypok. MarHuTHOE ToJIe. DJIEKTpOMarHuTHas 1
WHIYKIIHS
67 ||Pe3epBubIil ypok. OnTrka. OCHOBBI CHEIIUATBHON TEOPUHU 1
OTHOCHUTEIIbHOCTH
68 |Pe3epnsblit ypok. KBanToBast pusmka. D1eMEeHThl aCTPOHOMUHU 1 bu6muoreka [JOK
1 acTpoPu3uKu https://m.edsoo.ru/ff0d 1784
|OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 [ 7 [
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