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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIIUK TIpernojilaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTeIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conmepxanne mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HA YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (PU3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHoro mpenamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKN — CHCTEMOOOpa3yIoInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJICHUM, M3y4aeMbIX XUMHUEH, OHOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUSI HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOWCTBAMU W JIPYTHUX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3MKMA IS YPOBHS CpeaHero ooOmero o0Opa3oBaHUs
NOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHOMN (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usukum mpemmnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke O00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIlero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
INPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (PM3UKU PEaNM3yeTcs MPEkKIe
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbBHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no ¢usuke oObeIUHEHBI B OOIIMA CIHCOK YUEHUYECKUX
paKkTUYECKUX padoT. BhijeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W  OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJs W3 OCOOCHHOCTEW TUJIAaHUPOBAHHS W
ocHamieHuss kaOmHera Qusmku. Ilpm 3ToM  oOecmeynBaeTCs  OBJIAJCHUC
OoOy4YaromMUMHUCI YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEMICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1711 pacyETHBIX 3a7ad MPUOPUTETOM SIBIISIFOTCSL 33/la4yd C SIBHO
3aIaHHOM (PU3UYECKOUN MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYs 3HAHUS U3
pa3HbIX pasnesoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCA 3aJaHUsS Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU g CUTyalluH MpaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecledeHnio y4eOHOro mporecca 0a30oBbIi ypoOBeHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HUHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OO0OpYAOBAaHWE MJIS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECIHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  M3yYaeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OOECTeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHU LEJIIMU U3y4Y€HHUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHs OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs B (HOPMUPOBAHHE
HCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

e (opmupoBanme yMeHUN OOBSACHATH SBICHHUS C HCIOJIB30BAHUEM
bu3nYeCKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OJST Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX Lene o0ecreynBaeTCsl pelIeHneM CIEeIyIoMMX 3a7ad B

npoluecce U3ydeHus Kypca GU3MKU Ha ypOBHE CpeHEro 001ero oopa3oBaHus:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTHI acCTPOPU3UKH;

e (opmMupoBaHMe yMEHUA TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUECKO MOJIENH, aJIEKBATHON YCIOBUSIM 3a]1a4H;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, X BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHUPOBAHUS U TMPOBEACHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHajdu3a W MHTEpIpeTanud WHGOpMAIIIH,
OTIpeeNICHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3YIIbTaTa;

e CO3/JaHME YCIIOBUH JJI Pa3BUTHUSI YMEHHI MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETOo
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HeJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHusT J1abOpaTOpHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUIYaJTbHBIX
0COOEHHOCTEN 00yUaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Posib 3KcepuMeHTa W TEOPUHM B MPOILECCE IMO3HAHUSA IMPUPOIBI.
DKCIIEpUMEHT B (hU3HKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpUHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIeCHus
MaTepUaibHOW TOYKU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvkeHue. [IBuKeHHE  MaTepUAIIBHOM TOYKH 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ| yIiOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHnne COOTHOLICHHUSI MEXAY IyTAMH, NPOWUJICHHBIMUA TEJIOM 3a
MOCIICIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue ABuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['amunes.  IlepBbid  3akoH  HproTOHA.
HNHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoil 3akoH HeroToHa
JUUIL MaTEpUalibHOM TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectd. llepBas KocMuueckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koagduiment tpeHusl.
Cuna cConpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHUE a0COJIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckrue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTObEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYciioBus paBHOBECHUS TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pE3UHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTUA. [TorenmaneHas DHEPTUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEI.
3aKOH COXpAHEHUSI MEXaHUYECKOU YJHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnueckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [locTtosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYISIPHO-
KMHETUYECKOM TEOpUM HACAIbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJIISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprus TEPMOJIMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3mMeHeHus. KonmnuecTBo TemnoTsl U pabora. BuyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIMHAMUKH K Hm3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoarHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEUCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamnHax. Kod(p@uIMeHT Moie3Horo
nericTBus TemioBod MmammmHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOTro
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPT€TUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATESI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazoswvle nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBI map. YaenbHas TeroTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJbHasl TeroTa miasieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX TaPOB.

Kunenuve npv NoHWKEHHOM JIaBJIICHUU.

CriocoObl M3MepeHus BIaKHOCTH.

HaOmnronenue HarpeBaHus U MJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3auus Tel. ODJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHUKH, IOUAIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe 1nose. Hampsok€HHOCTH 3ieKTpuuyeckoro mois. IIpuHoun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tonei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwvsnexktpudyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dIEKTPOMETPA.

B3anmoielicTBUE Ha’IEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma 71 yyacTKa LETu.

DNEKTPUYECKOE COIMPOTUBIECHUE. YIEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHUE HCTOYHMKA TOKAa.
3akon Oma 11 OJHOM (3aMKHYTO#) 35ieKTprudeckol nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoOBOTHUKHY. CobOcTBenHas u npuMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIEKTPOIIN3.



OnekTpudeckuii TOK B ra3ax. CaMOCTOSITENbHBIA M HECAMOCTOSATENbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN O,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJLIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3IyXA.

OAHOCTOPOHHSISI NPOBOANUMOCTD TNOAA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHnue cMenaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesknpeaMeTHbIe CBS3H.

Nzyuenue xkypca gusuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBIISIETCS C
y4E€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAy4HbIH (akT, runores3a, (Qu3nyeckas BEIUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOW mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAIJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoAelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM uWHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHUTHOM MHAYKUMU. KapTWHAa NUMHWUKA MarHUTHOM
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaercTBre mpoOBOJHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOlyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHMEe DANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUla WHAYKOMH. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »siekTpuyeckoe Tmosie. OJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHAyKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MAarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATrHUTHI, SJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON UHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIe€OaHMU.
["apmonunyeckue konebanus. [lepumona, wactora, amrmumtyna u (asa KoseOaHUI.
[IpyXVMHHBIN MasTHUK. MaTremMaTH4eCKUl MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy raApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHWYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUUMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MabIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. I poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMAarHOCTHKAa B TEXHHMKE M MEIULIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U MpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u auppakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
nperoMIICHUE, TOJSIpU3anus, AMPpakius, HTepepeHITHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro cBeta. LIBer.

ColOuparomie U pacceuBaromie JuH3bl. ToHkas JuH3a. DOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTtepdepenuns cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOCHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS peIIETKa, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE U TMPEJIOMJICHUE CBETa.
OnTuyeckre mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKorna, TeJieCKona.

Hab6mronerne natepdepeHIy CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne cekTpa ¢ MOMOLIBIO TPU3MBL.

[Tomy4yeHue cexkTpa ¢ MOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonvl



W3mepenne nokasaress NpeJoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znesa 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DWUHILITEMHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPALICHUE
JUTVHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBsizu 3HEpruu HOTOHA C €r0 YACTOTOM. DHEPTUs
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorpdexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IeHUCTBUE CBETA.

TexHUuecKue YyCTpOICTBA M MPAKTHUECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(h(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanre 3akoHOB BHEMIHETO (oTOdh(DEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GhOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BousiHoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOLIUE CIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
WBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlegekt Maccel siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl W HEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyeckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
BuiibcoHa, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMHH.

Buna 3Bé&nHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ComnHeyHnas cuctema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3AbI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM ITOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapys U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01maromiee MOBTOPEHUE

Ponr ¢Qusuku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATHYECKOU c(epax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHble CBI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpoJiE, KoJjieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBIN
aHaJIN3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I1€4Yb, pajap, pPaguoNpUEMHHK, TEIEBU30pP,
aHTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «@Du3nka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npeaMera «Pu3nkay JOJKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroluXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlui, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pAaCIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMK 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECaX TPa)KIaHCKOTO
OOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aHUMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTONYMBOrO OyAYyILIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
mpuUCyIero (pu3ndeckoit HayKe;



S) TpPyA0BOr0 BOCIUTAHMS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(bU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Ipodiiem;

IUIAHUPOBAHKE U OCYILIECTBIICHUE JEHCTBUN B OKPYKAIOIIEH Cpe/ie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOU JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKU  OCYHIECTBJIATh  NIPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBarTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiicTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUST B  PacCMaTPUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTePUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU TOCJIEICTBUM AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJIHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU MOHATUAMU M METOJAMHU
buznyeckoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIbCKON U MPOSKTHON AEATEIbHOCTU
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUJAAMH JEATEIBHOCTH II0 TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTHl IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHBIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3MKE B MPAKTHYECKYI0 001acThb
KU3HEICSATENbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunpopmanueii:

BJIa/IeTh HaBBIKAMH IMOJIy4€HUs MHGPOpMAIUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh  CpeACTBa  MH(POPMAIMOHHBIX M KOMMYHUKAllMOHHBIX
TEXHOJOTHI B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THUTHUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PM3MUECKOrO COJECpXKaHUS B pas3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YueOHbIe 1elCTBUS:
OCYIIECTBIATH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JACATCIHHOCTH,
pacro3HaBaTh TNPEANOCHUIKM  KOH(DJIMKTHBIX CHTyallud W CMSATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh L[EJIA  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTh pold C y4ETOM MHEHMI YYaCTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjiaraTb HOBBIE ITPOEKTHI, OLICHMBATh HWJEU C IO3ULHAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IMYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusanus:

CaMOCTOATENIBHO OCYUIECTBJISATh MMO3HABATENBbHYIO NIEATEIbHOCTh B 00JAacTH
GU3MKM U aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTb U (HOPMYIUPOBAThH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYAWIMH B 00JIaCTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B NIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/JeTh HABBIKAMU  [O3HABATEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTrO
pelLIeHMS;



YMETh OIICHUBATh PHUCKH W CBOEBPEMEHHO MPHUHUMATHh PEIICHHS 10 WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTAaTOB OCBOCHHSI MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJUICKT, TIPEAOIar afO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUs, BKIIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

caMOpeTyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HYMOIMOHAIIEHBIM U3MEHEHUSIM U TPOSIBIISITh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIHN U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKITIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIe pe3yJlbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MUpPaA, B PAa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON JESATEIbHOCTH JIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUCTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIIN CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3NIecKux 3aj1ay;

pacno3HaBaTh (PU3NUYECKUE SBICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAVUHAMMUKHU: PABHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIHUHEMHOE
JBH>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, HWHEPIUS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHIAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAUIM3ALMSA, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ys (PU3NYECKUE BEIUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIIHOCTh;, NPU ONKHCAaHUU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHUS M €IUHMUIIbI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCINONB3yd (U3MUYECKUE BEIWYMHBL: JaBJICHWE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYECKAsi DHEPIrusl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIsI JHEprusi, padbora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPAaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICI HCMOJb3YEMbIX BEJIMYUH, HX
0o0O3HAaUEHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONMCBHIBAaTh U3YYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSKEHHOCTD MOJIs, MOTEHIUAN, PAa3HOCTh MOTEHIIMAJIOB;
Py ONHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOJIB3YyEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JaHHYIO0 (PU3UMYECKYIO BEJIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJM3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCMOIL3Ys (PU3NUECKUe
3aKOHBI Y TIPUHIIMUIIBL: 3aKOH BceMupHOro tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWYECKOM DHHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsAna, 3akoH KylioHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPUHLUIBI JCHCTBUS MalluH, 0OpUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKU3HM;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MPEIIOKEHHOr0 OOOpYJOBaHUs, MPOBOJAUTH OIBIT M
bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISThH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
buKCUpOBaTh PE3yNbTaThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOJABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIICIOBAHUN B
paMKax ydeOHOTO »JKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy1I0BaHUS;

pemarb pacy€éTHblEe 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCITOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBAThH JIOTHUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOl Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYecKue ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YUYEOHOW U Hay4YHO-MOMYJSAPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTYyYaeMyt0 HH(OPMAIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TpyNIe C BBIOJTHECHUEM PA3IMYHBIX COIUATIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PalUOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMATPUBAEMOMN MTPOOIIEMBI.

K konny o0yuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHONW TEXHUKHU HU
TEXHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUPA,

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJCINCH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sjipa MPHU PEUICHUU (PU3NYECKUX
3a/1ay;

pacrio3HaBaTh (pU3HUECKUE SIBICHUSA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PMBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHMMOJEHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHus U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETA, OTPAXECHHE, MPEIOMIICHUE,
uHTEeppepeHus, audpakuus W NOJAApU3alMs CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JaBICHHES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaauOaKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3IMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCTOJB3YsAd (U3UYECKUE BEITHMYMHBIL:
NIEKTPUYECKUI 3apsil, CHJIa TOKA, JIEKTPUUECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMATOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTh
KATYIIKW, HEPrusl 3JEKTPUYECKOTO0 M MAarHUTHOrO IMOJeH, MepHoJ M 4YacToTa
KojeOaHuNl B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TapMOHUYECKUX DJICKTPOMATrHUTHBIX KoJieOaHW#, (OKYCHOE pacCcTosHue U
ONTUYECKasl CWJIa JIMH3bI, MPH ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYCCKUI
CMBICII HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYECHHBbIE KBAHTOBBIC SIBJICHUA U MPOLECCHI, HCIOIb3YS
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMITYJIbC (DOTOHA, IEPHO]T MTOTypacIaga, YHEPTHUSI CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWU TMPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICI
WCITOJIb3YEMBIX BEJMYMH, MX OOO3HAYEHWS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHE
3aKOHBI U MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TIOCTEAOBATEIIBHOTO U AP alJIeIbBHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa Mg pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHUS HUMITYJIbCA, 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiindyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

OTIPEICIISITh HANIPaBJICHNE BEKTOPa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIbI AMriepa 1 cuiibl JlopeHta;

CTPOMTh U OIMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUW W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH 3TOM
dbopmyupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IHI,

OCYIICCTBIIATH MPSMbIC U KOCBEHHBIC U3MEPECHHS (PU3NUCCKUX BETUYHH, TTPH
TOM BBIOMpaTh ONTHMAJBHBIN CMOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIUYUH C HCIOJIb30BaHUEM
NPSAMBIX HM3MEPEHUH: MPHU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PHKCHpPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (HM3MYECKUX BEIWUYMH B BHAC TaOIUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHMUS,

cOOJII0IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON U TPOCKTHOU
JEATEILHOCTH C HMCIOJIb30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3YsI (PM3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIBI,



HEoOXOouMble AJisi €€ pEeIlleHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[IEMOYKY pacCyXIEHHI C OMOpoil Ha HM3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUS y4eOHOW W HAyYHO-TIONMYJISIPHON MH(pOpMAIMU, TTOTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOIy4aeMyr0 HH()OpMAIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B TpymOme C BBHIMOJHEHHEM pA3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNBl, PAalNMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo 4acos. DJIEeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMmbl. Bcero. o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl.
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny. 2
Pasznea 2. MEXAHUKA
2.1 Kunemaruka. 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huramiea. ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXAaHUKE. 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Hroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
’ TEOPHH. https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 . 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

®a3oBbIe IEPEXOIBI.

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




Uroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 eKTpOCTATHKA. 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3inyHBIX cpeaax. https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl. Bcero. o0pa3oBaTe/ibHbIE
padoThI . padoThbI.
pecypchl.
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny. 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus.. https://m.edsoo.ru/7f41c97¢
29 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 | bubnmnoreka [JOK
’ BOJIHEI. https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. . 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
’ OTHOCUTEIBHOCTH. https://m.edsoo.ru/7f41c97c
Wroro 1o pasaeny. 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i .
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma. 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SpO.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTB aCTPOHOMHUH U aCTPOPUUKH. 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maromee MOBTOPEHHUE. 4 Etlffj;lifjsiggﬁfmcwc
Hroro mo pasueny. 4
PesepBHoE Bpems. 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmyecTBo yacos. DJIEeKTPOHHbIE

Ne Hara uudposeie

Tema ypoxka. Konrpoasusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI .
pecypcsnl .

®du3nka — HayKa O PUPOJIE.

1 Hayunebie MeT(})]K bl HO?I»)HapHI/ISI 1 bubnorexa LIOK

ya 8 https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Posb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBbHOCTH JIFOIEN
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE.

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JBH>KCHHE. https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE | bubnnorexka [HOK
JIBHKCHUE. https://m.edsoo.ru/ff0c372e

6 CBoOogHOe maieHue. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepraibHOM TOYKH T10 1 bubmmorexa LIOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 IIpuHiun oTHOCUTENBHOCTH [ anumes. 1 bubnmoreka [JOK




HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiii 3ax0H HproTOHA.

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

9 Cynepro3uiuu cui. Bropoii 3akon bubmmorexa LIOK
yiep - DTopor https://m.edsoo.ru/ff0c3bes
HrroToHa 17151 MaTepuanbHON TOYKU

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepuagbHbIX TOYEK. https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspKecTH. [lepBas kocMuueckast bubmmorexa [IOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTb.

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
TeJa. https://m.edsoo.ru/ffOc3el8
Cuia tpenus. KoaddunmeHT tpenus.

13 Cuna ZI(:H OTI/IBJ'ICI({bI/IqS)I apu I[BI/IieHI/II/I bubmorera [TOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUJAKOCTH WU ra3e.
[TocTymarenbHOe U BpalaTelIbHOE

14 JIBIKEHUE a0COJIFOTHO TBEPIOTO Tea. bubnuoteka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJIOTO TeJa.

HNMnynbec MaTepuanbHOU TOUKH,

15 CHUCTEMBI MaTePHUAIIbHBIX TOYCK. bubnmoreka [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE BIKEHUE.

PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEprus MaTepuaibHON bubnmnoreka [JOK
Touku. Teopema 06 M3MeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIUMU.

17 IToreHunanbHas sHEprusi. bubnuoreka [IOK




18

[ToTeHumanbHast SHEPTHS yIPYTro
ne(OpMHUPOBAHHON MPY>KUHBL.
[MoreHumansHast 3HEPrHsl TeJa BOJIU3U
IIOBEPXHOCTU 3€MJIH.

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HEIMOTCHIIMAJIBHBIX CHUJI C UBMCHCHUEM
MeEXaHUYECKOU SHEPTHUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOU
SHEPTrHUH.

https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKIYTay.

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXPAHEHUS B MEXAHHUKE».

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCcKo! Teopuu. bpoyHoBckoe
nswxenue. uddysus.

Xapaxkrep JBUKECHUS U
B3aNMMOJICHCTBHS YACTHUI] BEILIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEI.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo.

24

TemoBoe paBHOBecue. TemnepaTypa
u e€ u3Mepenue. [llkana Temneparyp




Lenbcus.

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT. https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneipona.

27 3axoH [lanbroHa. ["a30BbIe 3aKOHBI
JlaGopaTtopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
pa3pexKEHHOTO Ta3an.

79 H3onponecchl B ACATBHOM ra3e U X bubnnorexa [JOK
rpaguyeckoe rnpecTaBieHHe. https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJNHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3meHnenust. KonuuectBo bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusl OJTHOATOMHOTI'O UI€AJIBHOTO
rasa.

31 Bunae! renonepenaun. bubmmorera [IOK

https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.

3 KonnuecTBo TemnoThl npu bubnuorexa [JOK
Terutonepenave. AanadaTHbIM https://m.edsoo.ru/ff0c5¢c36
mpotecc.

13 I1epBbIil 3aKOH TEPMOJIMHAMUKH U €TI0 bubnnorexa [JOK

NPUMEHEHHE K U30IPOIIECCaM.

https://m.edsoo.ru/ffOcSefc




HeoOpatumocTs npoiieccoB B

bu6mmoreka [IOK

34 .B i
HPEIpOAE. BTOPOH SaKoH https://m.edsoo.ru/ff0c6230
TEPMOIUHAMHUKH.

35 [Tpuniun nevicreust u KII/ TenmoBoit bubmuoreka [JOK
MAIlUHBI. https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KIT.

37 DKOJOTUYECKHe MPOOIeMbl
TETIOPHEPTETHKH.

18 Ob6o06maromuit ypok «MosnekynspHas bubnnorexa [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI. https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme

39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa [OK

YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI.

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenne n kunenue. https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAs U OTHOCUTEIbHAS

41 BJIAKHOCTH BO311yXa. HachleHHbIN bubmmorexa [OK

Ayxa. m https://m.edsoo.ru/ff0c64d8
nap.
TBépnoe Teno. Kpucrammyeckue u

42 amopdHble Tena. AHU30TPONHS bubnnorexka [JOK
CBOMCTB KpHUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
KkpucTtayyibl. COBpeMEHHBIE MaTePHAITBI
[TraBneHre M KpUCTAIUTH3AIINS.

43 VYV nenpHas TEMI0TA MJIaBICHUS bubmorexa HOK

! ' https://m.edsoo.n/ff0c6708
Cyb6numarusi.
bu6mmorexa [IOK

44 Y 0 .

PABHCHHE TEILIOBOTo batarca https://m.edsoo.ru/f0c6820

45 DJIeKTpHU3alus Tell. DIEKTPUUECKUI bubnuorexa [JOK




3apsia. J[Ba BUIa DIIEKTPHUYECKUX
3apsiI0B.

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

https://m.edsoo.ru/ffOc6bcc

46 OJYOPOBOIHUKHU. 3aKOH COXPaHEHUI buGnnorexa LIOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bec
3JIEKTPUYECKOTO 3apsjia.
B3aumoneiictBue 3apsiioB. 3aKoH
47 Kymnona. ToueyHnIl di1eKTpUdeCKUi buGnnorexa LIOK
y ' p https://m.edsoo.ru/ffOc6ces
3apsj
Hanpssk€HHOCTB 2IEKTPUIECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnnoreka [JOK
ANEKTPUYECKHUX Toneu. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTH.
Pabota cuit aneKTpoCcTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
) HHaL. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB.
ITIpoBOOHUKH U OUAIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubnnorexa LIOK
p ’ https://m.edsoo.ru/ff0c7018
JwusnexTpudeckas IPOHUIIAEMOCTb.
bu6mmoreka [JOK
51 OnexTpoéMKocTh. KoHmencaTop.
p A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubnmorexa LIOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpPA.
53 JlaGopaTtopHast pabota "H3mepenne
IIEKTPOEMKOCTH KOHJEHcaTopa'.
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOH/IEHCAaTOPOB, KOIIUPOBAIBHOT'O

ammapara, CTpyHHOT0 IpUHTepa.




55

56

57

DnekTpocTaTHYecKas 3aIluTa.
3azeMiIeHHE HIEKTPOIPHOOPOB.

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpspbkenue.
Conportusnenue. 3akon Oma jist
ydacTka IeIu.

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHHKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOBY.

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua.

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7410

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)
anexkTpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJ1C uCTOUHMKA TOKA U
€ro BHYTPEHHET0 COMPOTUBIICHUS»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHbIil ypok. KonTpoibHas
pabota o Teme "DnekTpoauHamMuka'" /
Bcepoccuiickas nmpoBepouHasi paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

61

O06o0maromuii ypok
«OnexTponuHamukay / Beepoccuiickas
poBepoyHas paborta

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh
COTIPOTUBJICHUS METAJIJIOB OT
teMriepaTypbl. CBEepXIIPOBOIUMOCT.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be




DJIEKTPUUYECKUI TOK B BaKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITYYKOB.
[TomynpoBoiHUKH, X COOCTBEHHAs U

63 IIpUMeECHas MPOBOAUMOCTb. CBOMCTBA | bubnmoreka [JOK
p—n-nepexoaa. [lonynpoBoaHNKOBBIE https://m.edsoo.ru/ffOc84ae
npuOOopEI.
DIIEKTPUUECKHUI TOK B paCTBOpax 1

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPONIH3.
DIIEKTPUUYECKHI TOK B Ta3ax.

65 CamocTosTenbHbIN 1 | bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
ITna3ma.
DnexTpuueckue npuOopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE | bubnnorexka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH
KonTponbHas padora no teme

67 «9nexkrpocraruka. [locTosHHBIN | bubnuotexa [JOK
3NEKTpUYEeCKUil TOK. TOKH B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX CPEeIAX»

68 PeseprubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
o temam 10 knacca https://m.edsoo.ru/ff0c8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KosmmyecTBo yacos. DJIEKTPOHHbBIE
)
JI:;-H Tema ypoxa. Bcero. Konrpoarueie  Ipakrueckue fI[:;'?eHl/lﬂ. :)I;l[()l;l;zizlfenbﬂue
padoThbI. padoThI pecypebL.
[TocTostHHBIE MATHUTHI U KX

| B3auMoOJiciicTBUe. MarHuTHOE MOJIC. 1 bubnunoreka LIOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHUK MarHUTHOM MHAYKIIMH.

MarauTHoO€e 1oJie MPOBOIHUKA C

) ToKOM. OmBIT DpcTeaa. | bubmmoreka [JOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM.

3 JlaGopaTtopHast pabora «3yuenue | | bubnmnorexa [JOK
MAarHuTHOTO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa | | bubmuoreka [IOK
«Uccnenosanne neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOMY.

JlelicTBME€ MAarHUTHOTO TOJIS Ha

5 JBUKYLTYIOCS 3apSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cwua Jlopenma. PaGota cutbt https://m.edsoo.ru/ff0c9df4
Jlopenua.

DIIEKTPOMarHuTHasE MHYKIUS.
6 [ToTOK BekTOpa MarHUTHOM 1

naaykiuu. DJ1C nHaykuu. 3aKkoH




AJIEKTPOMArHUTHOW MHTyKIIUU
®dapanes.

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
ANIEKTPOMATHUTHOW MHITYKITHI.

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSH. SIBIEHUE
camounaykiuu. J/C
CaMOMHAYKIUU. DHEPIust
MarHUTHOTO NOJIA KaTYHIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJIE.

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JIEKTPOMAarHUThI, JJIEKTPOABUTaTENb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX YACTHII,
WHIYKIUOHHAs 1eYb.

10

O6o0matomuii ypok «MarautHoe
noJie. DJIeKTpOMarHuTHas

WUHAYKIHS.

bubmmoreka IIOK
https://m.edsoo.ru/ffO0cab82

11

KonTponbHas padbora no teme
«MarnauTtHoOe 1oe.
QHCKTpOMaFHI/ITHaﬂ HUHAYKIOUA.

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cad58

12

CBo06o1HbIE MEXaHUYECKHE
Kosebanus. 'apmMoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
IIpeBpaiienue sHEepruu.

bubnunorexa LIOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas paboTa
«MccnenoBanue 3aBUCIMOCTH
neprosa MajbIX KojeOaHui rpysa Ha




14

15

HUTH OT AJIMHBI HUTHU U MACChI

rpy3ay.
Koneb6arenbupiii kKoHTYp. CBOOOIHBIC
3JICKTPOMAarHUTHbIC KOJIcOaHUs B
U7CaIbHOM K0JIeOaTeIbHOM KOHTYpE.
AHaJIOTHS MEXKy MEXaHUYCCKHUMH 1
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJI€ATIBHOM
K0JIe0aTeIbHOM KOHTYpE.

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cb820

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusX. BeHyXIeHHBIE
MexaHu4deckue kojebanus. Peonanc.
BbIHYyXI€HHBIE DJIEKTPOMATHUTHBIE
KoJie0aHusl.

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsiit Tok. CHHYCOUIaNbHBIN
MePEMEHHBIN TOK. MOITHOCTH
NIEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JIEHCTBYIOLIEE 3HAYEHHUE CUIIbI TOKA U
HaIpPsOKCHUS.

bubmmoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussoscTso,
nepegava u noTpedieHue
ANEKTPUYECKON SHEPTUH.

19

VY CTpoiCTBO U MPAKTHYECKOE
MIPUMEHEHHNE IEKTPUIECKOTO 3BOHKA,
TeHepaTopa IMEPEMEHHOTIO TOKA,
JIMHUU JJIEKTpoIIepeaay.

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTHUYECKUE PUCKH TIPU
MIPOU3BOJICTBE IEKTPOIHEPTUH.




KynbTypa ncrnonszoBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
JKU3HU.

MexaHnyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.

bu6nmoreka [IOK

21 CKOpoCTh pacIpOCTpaHEHUs U JUIMHA
P pacHpocTp . https://m.edsoo.ru/ffOcca54
BOJIHBI. [Toniepeynblie U TpoOIbHbBIE
BOJIHBI.

2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa. https://m.edsoo.ru/ffOcccOc
DIIeKTPOMArHUTHBIE BOJIHBI, UX

23 CBOMCTBA U cKOpoCTh. [Ikana bubmorexa LIOK

P ’ https://m.edsoo.ru/ffOccfe0
3JIEKTPOMAarHUTHBIX BOJIH.
[TpuHUIUIIBI paIUOCBS3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3U. Pagmonokamus.

)5 Konrtponsnas padora «Konebanus u bubmuoreka [IOK
BOJIHBD). https://m.edsoo.ru/ffOcc6f8
IIpssMonuHEHOE pacIpOoCTpaHEHUE

26 CBETa B OJJHOPOJHOM CpeIE. bubmuoreka [IOK
ToueuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa.

OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxeHus cera. [loctpoeHue Bubnmorexa [IOK
p L p https://m.edsoo.ru/ff0cd4e0
M300paXeHHH B MIIOCKOM 3epKaje
IIpenomnenue ceera. [lonHoe
but6mmoreka [IOK
28 BHYTPEHHEE OTPAKEHHUE.

[IpenenbHbIN yroJ MoJIHOTO

https://m.edsoo.ru/ff0cd7f6




BHYTPEHHETO OTPa’KEHUSI.

JlaboparopHas pabota «3mepenue

bubnunoreka LIOK

29
IOKa3aTelIs IPEIOMIICHUS CTEKIIA. https://m.edsoo.ru/ff0cd67a
JIunzsl. [TocTpoenue n3odpakeHuil B
N bu6nmoreka [IOK
30 nun3e. opmysia TOHKOM JIMH3BL.
https://m.edsoo.ru/ff0cddle
YBenuyeHue JuH3bI.
JlaGopaTtopHnas pabota
31 «MccnenoBanue CBOMCTB
M300paKCHHM B JIMH3AX).
Hucnepcus ceera. CioxxHbIA COCTaB
1 oenoro cBera. LlBet. JJaboparopHas
pabora «Habmoaenne nucrepcuu
CBETay.
33 Nntepdepenuus ceeta. Audpaxims bubmmnoreka HOK
cBeta. [Iudpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. bubmuoreka [IOK
ITonapuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue MpudOpPHI M yCTPOICTBa
35 U YCJIOBHS UX 0€301acHOTO
MIPUMEHEHUS.
['paHuIbl TPUMEHUMOCTH
36 KJ1laccuueckor MexaHuki. [locTynarer bubnmnoreka [JOK
CIIELIMATIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH.
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeIJICHHUE Bubmmorexa [IOK
] https://m.edsoo.ru/ffOcfad?2
BPEMEHU U COKPAIICHUE TTUHBI.
38 DHEPrus U UMITYJIbC PEISATUBUCTCKON bubnuoteka [JOK




yacTuilbl. CBSI3b MacChl C YHEPTUEH U
HUMITYJIbCOM. DHEPTHUs MOKOS

KoHnTtponbHas pabora «OnrTuka.

https://m.edsoo.ru/ffOcfc68

39 OCHOBHI cenIHaJIbHON TEOPHHU bubmorexa HOK
t P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTHY.
40 ®oronsl. opmyna [1nanka. Dneprus Bu6mmotexa [JOK
¥ UMITYJbC (POTOHA. https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BaHNE B LIOK
HOIHOTEKA
41 .0 A.T.
(borosppexra. OmbiTr https://m.edsoo.ru/ffOctfc4
CroJjeToBa.
3akonsl hotorddexra. YpaBHeHUE
. (P o0 P bubmuoreka [{OK
42 OilinmreitHa st porodaddexra.
https://m.edsoo.ru/ff0d015¢e
«KpacHas rpanuna» porodddexra
Hasnenue cera. OnwiTh I1. H.
43 JlebeneBa. XuMuueckoe IeiCTBHE bubmorexa HHOK
AIeBd. a https://m.eds00.ru/ff0d04a6
CBeTa.
TexHu4eckue ycTpoucTsa u
MpaKTUYECKOe TPUMEHEHHE:
44
dboTorneMeHT, PoTOIATUHK,
coNTHe4Has OaTapesi, CBETOUOT
45 Pemenne 3amay mo reMe «I1eMEHTHI bubnunorexa LIOK
KBAaHTOBOU ONTHKW) https://m.edsoo.ru/ff0d0302
Monens atoma TomMcona. OTBITE
46 Pezepdopna o paccessHUIO 0-4acTH buomroreia LIOK
p@opa p 1 https://m.edsoo.ru/ff0d091a
[Inanerapnast Mozieb aTOMa.
bubnunorexa LIOK
47 I1 Bopa.
OCTYIAThL H0pa https://m.edsoo.ru/ff0dOafa
48 Wznydenue u nornomeHue GOTOHOB bubmmoreka [JOK




49

50

IIPU IIEPEXO/E ATOMA C OJIHOTO
YPOBHS HEPTUH Ha APyrou. Buibl
CIIEKTPOB.

BoHoBEIE cBOiicTBa YyacTull. BOJIHEI
ne bpoiina. KopnyckynspHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YEHHUE.

OTKpLITI/Ie PaaruOaKTUBHOCTHU. OnBITH

Pesepdopna no onpenenenuto
COCTaBa PaJIMOAKTUBHOTO U3IYUCHUS.

https://m.edsoo.ru/ff0dOafa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0dOca8

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anbda-, 6era-, ramma-
n3ny4yeHus. Bousaue
pPaJMOaKTHUBHOCTH Ha KHBBIC
OpTaHHU3MBI.

52

OTkpeITHE TPOTOHA U HEUTPOHA.
Mzotomel. Anbda-pacman.
ONEKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydenue

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHbie peakuuu. A nepHbli
peakrtop. [IpobieMbl, MEPCIIEKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI AIEPHOI
SHEPreTUKHU.

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTulbl. OTKphITHE
Mo3uTpoHa. MeTo b1 HaOIIOICHUS 1
PETUCTPALNK SJIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cton «PyH1aMeHTalbHbIE
B3auMoaelcTeus. ENMHCTBO
($u3nUecKoil KapTHHBI MUPAY.

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38




55

Otansl pa3BUTHS ACTPOHOMUH.
[IpuxnagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHUE ACTPOHOMHUHU. By
3BE3HOTO HeOa. Co3Be3usl, SIpKUe
3BE3/bI, IUNIAHETHI, UX BUIMMOE
nBwxeHue. ComHeyHast cuctemMa

56

57

58

59

60

Comnane. ConHeyHas aKTUBHOCTb.
Ncrounuk sneprun ConHua u 3BE311

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TJIaBHOM
nocle0BaTeIbHOCTH. BHyTpeHHee
cTpoenue 38e311. CoBpeMeHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sBositonny ConHIA U 3BE3 .

Mieynsiii [1yre — Hama ['anakTuka.
[Tono>xenne u neuxenue CosHLa B
lNanmaktuke. ['anaktuku. Y€pHble
JBIPBI B IPAX TATAKTUK

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bosbioro B3peiBa.
PenukroBoe uznyuenue.
MertaranakTuka

Hepemennsie npobiaembl
ACTPOHOMHH.

61

KontponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

O6o6maromuit ypok. Poib ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON B




63

3TUYECKOH cdepax AesTeTbHOCTH
YyeJloBeKa

O6o06maromuii ypok. Poibs u mecto

(bU3HUKN U aCTPOHOMHH B
COBPEMEHHOM Hay4HOUW KapTUHE MUpa

64

O6o6maromuit ypok. Poib
¢du3nveckoit Teopun B
(opMHPOBaHUY MIPEICTABICHUI O
(u3nUecKoil KapTHHE MUpa

65

Ob6o06maromuit ypok. Mecto
(du3nUecKoil KapTHHBI MUpa B 00IIEM
pALYy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX [TPEICTABICHHUI O IPUPOJIE.

66

67

68

PesepBHBI ypok. MarHuTHOE 1oJ1€.
DNEeKTpOMarHuTHAs MHIYKIIHS

PesepBHbIil ypok. Ontuka. OCHOBBI
CIEMAJIBHOM TeOpUn
OTHOCHUTEJIBHOCTH.

Pesepnslit ypok. KBanroBas ¢usuka.

OJeMeHThl aCTPOHOMHUHU U
acTpo(U3HKH.

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pesyJbTara.

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava .

JleMOHCTpUpOBaT, Ha NpPUMEpaxX poJib M MecTo (u3MKu B
(hbopMHUPOBaHHHM COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOCHHUS I'a30B, )KUIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsal — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuun
CTPOCHMsI  BELIECTBA M  AJIEKTPOJAMHAMHUKU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIUHEHHOe JBHXKEHHE, CBOOOAHOE IaJieHHe
T€d, JABWXKEHHE IO OKPYXHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJIaXkIeHnHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHEe, KOHJEHCalus,
IJaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MOBBIIICHNUE JABJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMS Ta3a B M30IpoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHCTBHE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYEecKHe
BEJIMYUHBL: KOOPJHMHATA, IIyTh, IEpEMEIIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMabHasl JHEpPrHs, MeXaHudeckas pabora, MexXaHU4ecKas
MOIITHOCTh; TIPY OMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICH
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs M €AMHUIIbI, HaXOAWUTH
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YMHaMuU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SBJICHUS, HCIOJB3Yys (U3MUCCKUE BEJIUYMHBI: JIaBJICHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSS JHeprus, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOTO0 JEWCTBUS TEIUIOBOI'O JBUTATENs; MPH
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUECKYIO BETHUUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh M3Yy4EHHBIE JJIEKTPUYECKHE CBOMCTBA BeLeCTBa U
QJIEKTPUYECKUE  SIBJCHUS  (IPOIECChI), HUCHONB3ysd (PU3HUEcKue
BEJIMYMHBI: NIEKTPUYECKUH  3apsf,  DJIEKTPUYECKOEe  IIoJe,
HanpsHKEHHOCTh  MOJIsL, IOTEHLHUAN, pPa3sHOCTh IOTEHIMAJIOB; IMpU
OINMCaHUM NPAaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYECHUST W EIWHUIIBI; YyKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIME  JAHHYIO  (U3MYECKYI0 BEJIMYMHY C  JIPYIMMHU

BCIN4YNHaMN

aHaIM3UpoOBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢bu3nyeckye 3aKOHbI U MIPUHLUIBL: 3aKOH BCEMUPHOTo TArotenus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM SHEPIHH,
3aKOH COXPAaHEHUS MMITYJIbCA, IPUHLHNII CYIEPIIO3ULUN CUJI, IPUHIUII
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIIPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUs BEILECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHUHETUYECKOM SHEPrUU TEIUIOBOIO JBHUKEHHS MOJEKYN C
aOCOJIIOTHOM TeMITepaTypoil, MEepPBBIA 3aKOH TEPMOIAMHAMUKH; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsna, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKOoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBACHATH OCHOBHBIC TPHUHIUIBI JCUCTBUS MAaIIUH, NPUOOPOB H
TEXHUYECKUX YCTPONCTB; pa3ivuaTh YCJIOBHS UX 0€30MaCHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBITIONTHATE SKCIIEPUMEHTHI TI0 HCCIISIOBAHUIO (PU3NICCKUX SIBJICHUN U
MIPOLIECCOB C MCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
3ToM (QOopMyIHpOBaTH MTpoOlieMy (3alady) W TUNOTE3Y Y4eOHOro
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpQLHHOCTCfI H3MepeHHI>'I

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUYecKrX BEIMYHUH B BUJE TAOJIUIl U rpadUKOB, AeNaTh BHIBOIBI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIEpHUMEHTa, Yy4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

10.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJNb3ys (PU3MUECKHE 3aKOHbl M NPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nyeckrue BENMYUHBI B (HOPMYIIBI, HEOOXOTUMBIC JIUIsl €€ PelICHHS,
IIpOBOAUTD paCLIéTI)I U OOCHHUBATH PCAJIBbHOCTD MOJYUYCHHOTO 3HAUYCHUA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUS

Hcnonp3oBaTe MNpU  peLICHUMH YY4EOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOHMCKA, CTPYKTYpUPOBaHMS,
UHTEpIpEeTalMi W NPEACTABICHUS y4eOHOW W HAy4YHO-IOMYJISIPHOU
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAJIU3UPOBATD MMOJIYI4aCMYHO I/IH(I)OpMaI_II/II-O

[IpuBoAMTH HpHUMEpBI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KU3HH 11 oOecrieueHrs 6€30macHOCTH TIpU OOpaIIeHUH ¢ prudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHUYCCKOTO ITOBCACHHUA B oxpyncaromeﬁ cpeac

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBAaTh ~ paboOTy  TPYIIbI, PalUOHAIBHO  PACIpEaemsaTh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

IPYIIIBI B peLIeHHE pacCMaTpUBAEMON MTPOOJIEMBI




11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara.

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero oopa3oBanmusi .

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOIHH, B IPAKTUYECKON ACATEIbHOCTH
JFO/IEH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOZEIEH:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAECIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO Sipa MPH peleHN: (pru3nyecKux 3aaad.

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMO/IeiCTBHE MarHuTOB,
9JIEKTPOMArHWTHAsE WHAYKIUS, JEHCTBHE MAarHUTHOTO IO Ha
IPOBOJHUK C TOKOM U JBWXKYIIMHCA 3apsl, 3JIEKTPOMarHuTHbIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE pacHpoOCTpaHEHUE CBETa,
OTpaXEHHE,  TNpeloMIIeHHe, UuHTephepeHIus, Audpakuus u
MoJIApU3alusl CBEeTa, AMCIEPCHUsS CBETa, (OTOANEKTPUUECKUM 3 PeKT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHass M  HCKYCCTBEHHas

PAaAOaKTUBHOCTD.

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3IMUHBIX
Cpell) U DJIEKTPOMArHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  AJIEKTPUUYECKUM  3apsa, cuila  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnuanoB, JJIC, pabora TOoka, WHAYKIHS MarHHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTHBHOCTb KaTYIIKH,
9HEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJEH, MepuoJl M YacToTa
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYpE, 3apsij U CHjIa TOKa B MPOIEcce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHHE€ M ONTHYECKas Cuja JIMH3BI, NPU OMUCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMBbIX BEJIHYMH, HX
0003HAYeHHUST W CIUHMIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHYIO (1)I/ISI/ILIeCKy}0 BCJIIMYHHY C APpYTYMH BECINYMHAMMU.




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb 3JICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bl/ISI/ILIeCKYIO BCIIMYMHY C APpYI'UMHU BECIMYMHAMU, BEIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI.

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TAapajUIeIbHOTO COCIMHECHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, YypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAaHCHHUs DSJEKTPUYECKOrO 3apsjia, 3aKoH
COXpPaHEHHUsT  MacCOBOI'O  YHCJA, TMOCTYylaTtel  bopa, 3akoH
palMOAaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHuIIBI, 001ACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HAIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHUTHOTIO IIOJIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJIoM, TOHKOW JINH30M.

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; MpH
sToM (dopmyaupoBaTh MpoOiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMYJ'II/IpOBaTL BBIBOJbI.

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPpU 3TOM BLI6I/IpaTB ONTUMAJILHBIM CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJiabTaThl IOJTYYEHHONM 3aBUCUMOCTH (PU3UUYECKUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBAaHUA.

CobmomaTe mpaBuia 0Oe30MacHOrO Tpyna MpH  [POBEIECHUU




UCCIIEIOBAaHUM B paMKax y4eOHOro OKCIIEpUMEHTa, Y4eOHO-
HCCJIEN0BATEIbCKON U MPOEKTHOW NIEATEIBHOCTH C UCIOJb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U J1aOOPaTOPHOTO 000PYI0BaAHUSA

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJEIb, BBLICIATH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUNBYIO LIEMOYKY PACCYKICHHI C OMOpOil Ha H3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pemieHUd yueOHBIX 3aJad  COBPEMEHHBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUIS TIOMCKA, CTPYKTYPUPOBAHWS,
WHTEPIpETAlMd M TPEJCTABICHUS Y4YeOHOH W HAyYHO-TIOMYJISIPHOM
nH(pOpMAaLIUY, MOJYYEHHON U3 Pa3NUYHBIX HUCTOYHHKOB; KPUTHYECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTE HpHUMEpHl BKJIala POCCUHUCKUX U 3apyOekHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ pudopamu
U TEXHUYECKUMH YCTPOHCTBAMHM, JJISI COXpPAHEHUs 370pPOBbS U

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
00S53aHHOCTM M IUIAHUPOBaTh JIEATENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

TPYIIIBI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koa npoBepsiemoro

pasaeiia 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/IbI HAYYHOI'O ITO3HAHUSIL.

1.1

1.2

®uzuka — Hayka o npupoae. Hayunbie
METO/bI MMO3HAHUS OKpYXkaroiero Mmupa. Poib
JKCIIEPUMEHTa M TEOpUH B  Ipoliecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (PU3HKeE.

MonenupoBanue (U3MYECKUX SBICHUH WU
nporeccoB. Hayunsie runoressl. dusnueckue
3aKOHBI U TeOpuH. ['paHUIBl TPUMEHUMOCTH
¢buznyeckux 3aKOHOB. [punumn
coorBercTBUs. Pomp u Mecto Qu3MKH B
(GOpMHUpPOBaHMM  COBPEMEHHOW  Hay4HOM
KapTUHBI MUpa, B PAKTHYECKON

JIeSTEIbHOCTH JTIOACH.

MEXAHHWKA

2.1

KMHEMATHKA

Mexanngeckoe JABUXKCHUC. OTHOCUTENLHOCTh
MCXaHHUYCCKOIo JIBUKCHUSI. Cucrema orcuéra.

Tpaexropus.

[lepememenue, cKOpocTh (CpemHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
MaTepUAILHOW TOYKH, WX MPOEKIUH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenue

MEpEMENICHUI U CIIOKEHUE CKOPOCTEN.

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBWKEHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepPIaJIBHOfI TOYKH OT BPEMCHH.




2.2

2.1.5

2.1.6

CBoOopaHoe masienne. Y cCKopeHue CBOOOTHOTO

IHaacHus.

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
JIBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEeMHUTEIFHOE YCKOPEHHUE.

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHApsAIOB, LENHBIE W PEMEHHBIE

nepesayH.

[IpakTueckue paboTHI. N3mepenune
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOULICHUS MEXKIYy IyTSIMH, POUICHHBIMU
TEJIOM  3a  MOCJeNOBaTelbHbIE  paBHbIC
IPOMEXYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBY)KEHUHM C HaydalbHOM CKOpPOCTBIO, paBHOM
Hyt0. 3ydeHue NBUKEHHS LIApUKaA B BI3KOM
KHUIKOCTH.  M3yueHue  JBUKEHUS  Tea,

OpOILIEHHOT0 TOPU30HTAIBHO.

JTIMHAMUKA.

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbie

CHUCTEMBI OTCUETA .

222

223

Macca tena. Cuna. IIpuHnun cynepno3unuu

CHII.

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon HeloToHa ms

MaTCpHaJIbHBIX TOUCK.

224

2.2.5

3akoH BCEMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

IlepBas kocMuueckast ckopocTb. Bec tena.

Cuna ynpyroctu. 3akoH ['yka.

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIb)KEHUST M CHJa  TPEHUS  IOKOS.

Koaddunment tpenus. Cuna conpoTUBICHUS




IIpH ABMXKCHHUU TCJia B ) KUAKOCTH WJIN rasc.

227

2.2.8

229

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tena.

MOMEHT CcuJIbl OTHOCUTENIBHO OCH BpPALICHMUS.
IInedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKY,

JABMXXCHUC NCKYCCTBECHHBIX CITYTHUKOB.

2.2.10

[IpakTuueckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAakKJIOHHOH IIJIOCKOCTH IOJ
JeicTBUEM HECKOJbKUX cuil. MccnenoBanue
3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX
B JeopMHpYyeMOH TNpyKUHE U PE3UHOBOM
oOpasue, OT BEJWYMHBI HUX JepopManuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJa, UMCIOIICTO OCh BPAIlICHHA.

2.3

3AKOHBI COXPAHEHMA B MEXAHUKE.

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepUaJgbHBIX ToueK. MMmynbc cuiabsl u
U3MEHEHHE UMITYyJIbCa TENa.
539 3akoH coxpa”enuss umnyiasca B HCO.
o PeakTnBHOE IBMKEHUE.
233 Pa6ora cuibl.
234 MOIIHOCTb CUJIBI.
35 Kunernueckas sHeprus MaTepualtbHON TOYKH.
o TeopeMa 0 KHHETHYECKOW YHEPTHH.
[TorennmaneHass sHeprus. [loTeHnmanbHas
236 SHEprus yIpyro nepopMUpOBaHHON
o npyxuHbl. [loTeHuuanbHas »dSHeprus Tena
BOJIM3M OBEPXHOCTU 3EMIIH.
[loTeHuManpHple ¥ HENOTEHLUAIbHBIE CHUIIBI.
539 CBsi3b  paboOThl HEMOTEHLHMAJIBHBIX CHUJ C

N3MCHCHUCM MEXaHU4YEeCKOMH SHECpPTrUuun

CHUCTEMBI TECII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKOW SHEPTHUH.

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS.
239 TexHHYeckue ycTpoWCTBA: IBUKEHHE PAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET.
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
5310 CKOpPOCTEM Tel IpU HEYNpPyroM yzaape.

UccnenoBanme cBsizu  pabOTbl  CHIIBI  C

H3MEHCHHEM MEXaHUYeCKOM OHEPIuu TCiia.

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKO TEOPUU.

3.1.1

OcHOBHBIE MOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
newkenue. uddysus. Xapakrep IBHOKEHUS U

B3aHMOHeﬁCTBHH qacTul BCIICCTBA.

Mopgenu CTpoeHus Ta30B, KUIAKOCTEH W
TBEPABIX TeN W OOBICHEHHE  CBOWCTB

BC€IICCTBA HA OCHOBC 3THUX MO)IeJ'IeI‘/'I.

Macca wmonekyn. KonnyecTBo BemiecTsa.
[TocTostnuas ABoraapo.
TenmoBoe paBHOBecue. Temmeparypa u €€

nsmepenue. [llkana remneparyp Lienbcus.

Mopnens  uaeanpHoro  raza.  OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOPHH UACATHHOTO ra3a
AGcomtoTHas TemnepaTypa Kak Mepa cpeaHei
KMHETHYECKOW SHEPrHM TEIUIOBOTO JBU)KEHUS
gactul] ra3a. llkamna remneparyp Kensuna

VpaBuenune Kianelipona — MeHzeneesa.

3akoH /lanbTOHA .

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3c¢ ¢ NIOCTOAHHBIM KOJHYCCTBOM BECIICCTBA.

u30TepMa, u30Xxopa, n3obdapa.

TexHnueckue  ycTpoKcCTBa: TEPMOMETD,

OGapomerp.




3.2

3.1.10

3.2.1

322

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3JyXa B KJIaCCHOM KoMmHare. MccnenoBanue
3aBUCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

pa3peREHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHaMmuueckass cucrema. BHyTpeHH:A
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

KomuuectBo Temnotsl u pabora. BayrpenHss

OHEPIusa OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.23

Buael Temonepenayu: TEMJIONPOBOJAHOCTD,
KOHBEKLHUS, M3IydyeHue. TertoéMKOCTh Tena.
YienpHass TemIoEMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI IIPH TCILIOIICpEaAaAIC

324

3.2.5

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
[IEpPBOTO 3aKOHA  TEPMOIAMHAMUKH K
u3onpoueccam. ['paduueckas uHTEpnpeTarus

paboThI Taza

TermoBble MamuHbl. [IpuHIMIBL JOElCTBUA
TEIUIOBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix MamuHax. KoadounueHt
none3Horo  nedctBus  (mamee —  KIIM)

terioBoi MamuHebl. [{uki Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mpolrieccoB B MPUPOJIE.
TertoBeie JIBUTATENN. DKOJIOTHYECKUE

HpO6JI€MLI TCIITIOOHCPICTUKHA

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropasnus, OBITOBOM

XOJIOAUJIBHUK, KOHAUTTUOHCD

3.2.8

[IpakTuueckue padotsl. U3mepenue ynenbHOM

TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOAHUA BEILIECBA. ®A30BbLIE ITEPEXO/IbI

3.3.1

Hap006pa303aHHe N KOHACHCAIHUA. I/IcnapeHI/Ie




u KUIICHHE. VY nenbHast TEerIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHTEIbHAs BJIAXKHOCTh

332 Bo3ayxa. HacellienHnslit nap
TBépnoe TEJIO. Kpucrannueckue u
3133 amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
o KPUCTAJLJIOB. Kunkue KpHUCTaJUIbIL.
CoBpeMeHHbIE MaTepHalIbl
334 [InaBnenve u KpucCTaUIM3ALMS. Y IeNbHAS
o TerutoTa riasieHus. Cyomumanus
3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca
TexHuyeckue YCTpONCTBA: TUTPOMETp U
136 MICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
o MOJIy4YEHHUsI COBPEMEHHBIX MAaTepUaJIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH
337 [IpakTueckue paboTHI. N3mepenune
o BJIQXKHOCTH BO3/1yXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
A1l DnekTpusaiys Ten. DIeKTpudeckuit 3apsi. Jsa
o BU/JIA AIEKTPUUECKUX 3aPsI0B
[IpoBoaHMKH, TUDIIEKTPUKU u
4.1.2
TIOTYTIPOBOTHUKHU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apsanoB. 3akon Kymnona
4.1 Onektpuueckoe  mnone.  HanpsxkéHHoCTh
115 3IEKTPUUYECKOTO TOJIS. [MpunHIMT
o cymepro3unuu.  JIMHAM  HaNpsOKEHHOCTH
ANEKTPUYECKOTO OIS
n PaGora cumnm 3IEKTPOCTATHYECKOTO  MOJS.
o ITorenmman. Pa3zHocTh MOTEHITHAJIOB
417 [TpOBOAHUKK M NUANEKTPUKH B TMOCTOSSHHOM

JJeKTpuyeckoM  moisie.  Jluanekrpuyeckas




IPOHHUIIAEMOCTDb

DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsKEHHOr0 KOHAEHCaTopa
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3alluTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHCKT];)OéMKOCTI/I KOHACHCaTOopa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTtounuku Toka. Cuna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
423 DNEKTPUUECKOE COMPOTUBJICHHE. Y IeJIbHOE
o COTIPOTHUBIICHUE BEIIECTBA
404 [TocnenosarenbHoOE, napajuiesibHoe,
o CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snextpuyeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) wu
427 BHYTpPEHHEE COMPOTUBIICHHE HUCTOYHUKA TOKA.
o 3akon Oma [Isi  TONHOM  (3aMKHYTO)
anekTpudeckoi renu. Kopotkoe 3ambikaHue
DNeKTpOHHAas MIPOBOIMMOCTD TBEPIBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIOB oT TeMITepaTyphl.
CBepXIpoBOIUMOCTh
429 DnekTpuueckuii Tok B Bakyyme. CBoMCTBa
o 9JIEKTPOHHBIX TTyYKOB
4.2.10 [MonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS




4.2.11

4.2.12

MPOBOJMMOCTh TOJYIPOBOAHUKOB. CBOMCTBa

p-n nepexona. [TomynpoBoAHUKOBBIE IPUOOPHI

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAS JIUCCOLAIINSL.

DneKTpoan3

DIEeKTPUYECKHUI TOK B rasax.
CaMOCTOSTEIbHEIA W HECAMOCTOSATEIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Mounaus. [1nazma

4.2.13

TexHnuueckue YCTPOMCTBA: aMIiepMeTp,
BOJITMETP, peocTar, MCTOYHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC npuOopHI,
3JIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMET]
COTMPOTUBIICHUS, BaKyyMHBIN JTHO/L,
TEPMUCTOPHI u (boTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ Anoa, ralbBaHHMKa

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEILIaHHOTO COEeIMHEHUS PE3UCTOPOB.

W3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmroneHnue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMEHTA

IIpoBepsiemble 31eMeHTHI COACPKAHUS

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKINA

4.3.1

4.3

4.3.2

IlocrosiHHBIE MarHuThl. B3anmMmoneiicTBue

IIOCTOSIHHBIX MarHuToOB

MarnutHoe 1mosne. BexTtop MarHuTHOU
uHAyKIuu.  [IpuHIMn — cynmeprno3uiuu.
Jlunum marnuTHOM wuWHAYKIuU. Kaptuna
JUHUM  MAarHuTHOM  HMHAYKIUMHA  TOJA

IIOCTOAHHBIX MarHuTOB




MarHuTHOE TMOJ€ MPOBOJHUKA C TOKOM.
KaptuHa nuHUI 1O JUIMHHOTO MPSIMOTO

IIPpOBOAHHMKA M 3aMKHYTOI'0O KOJBHEBOI'O

433 NPOBOJHMKA, KATYIIKA C TOKOM. OIIBIT
Opcrena. BzaumoeicTBre MpOBOAHUKOB C
TOKOM
434 Cuita Amriepa, €€ MOJlyJIb ¥ HalpaBJICHHUE
Cuuia JlopeHiia, €€ MOTyJib M HalpaBJICHHE.
JBrokeHue  3apsDKEHHOM — YacTUIbl B
435 OHOPOJHOM MArHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/C nnaykuuu. 3aKoH 3JI€KTPOMarHUTHON
4.3.8 unaykunn Oapanes
BuxpeBoe snektpuueckoe mone. I/C
WHIYKIIMA B TIPOBOJIHUKE, JBIKYIIEMCS
4.3.9 MOCTYNATEeNbHO B OJJHOPOJHOM MarHUTHOM
oJie
4.3.10 [TpaBuno Jlenna
NHayKTUBHOCTH. fIBIEHME CAaMOMHAYKIWH.
4.3.11 OJ1C camounaykuuu
DHeprusi MarHUTHOTO TMOJsl KaTyIIKH C
4.3.12
TOKOM
43.13 ONEeKTPOMArHUTHOE I10JIE
TexHudeckue  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHTEI, AJIEKTPOMATHUTHI,
4.3.14
3JIEKTPOBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TICUb
[IpakTnueckue paboThL. Nsyuenne
MarHUTHOTO TOJsi KaTyIIKd C TOKOM.
4.3.15 Uccnenosanne aOeliCTBUS  ITOCTOSHHOI'O

MarivTa Ha paMKy C TOKOM. HccnegoBanue

SABJICHUS 3JI€KTpOMaFHPITHOI>'I HUHAYKIUHA




KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUS

KonebarensHass cucrema. CBoOOmHBIE
konebanus. [apmoHmueckue KojaeOaHus.
[Tepwion, uwacrtora, amiuMryaa u  (asa

KOJIeOaHu M

[IpyxuHHBIH MasTHUK. MaTeMaTH4eCKuu

MasaATHHK

VYpaBHEHHE TapMOHHUYECKHX KOJeOaHUH.
5.1.3 Kunematuueckoe u JTUHAMUAYECKOE

OITHCaHKE KO0JIE0ATEILHOIO JABUIKCHU A

[IpeBpamenue SHEPIrUH pu
rapMoHHYeckux  kojebOanusx.  CBs3b
5.14 AMILIATY/]IbI KoJieOaHu HUCXOIHOMN
BEJIMUMHBI C aMIUTUTYJaMH KoyiebaHHil e

CKOPOCTH U YCKOpPEHUs

Konebarenpubiii  koHTYp.  CBOOOIHBIC
AIIEKTPOMAarHUTHBIC KoneOaHus B
UACUIBHOM  KOJe0aTelIbHOM  KOHTYpE.
AHanorusi MeXJay MeXaHHYeCKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna TomcoHa

3akoH COXPAaHCHU DHEPTUU B HUJACAJIBHOM

5.1.6
KoJe0aTeIbHOM KOHTYpE

BoinyxeHHBIE MEXaHUUYECKHE KoJaeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxneHHbie AJIEKTPOMAarHUTHBIE

KOJICOaHUS.

[lepemennbiii  Tok.  CHUHYycCOUTAJIBbHBIN

HepeMeHHBIfI TOK.

MomiHocTb MePEMEHHOT0 TOKA.
5.1.9 AMIUIMTYIHOE W JACHCTBYIONIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [TpousBoacTso, mepenadya




5.2

U MOTpeOseHne >JIEeKTPUUYECKONH SHEPTHUU.
DKOJIOTHYECKUE PUCKHU MPU MPOU3BOJICTBE
BJIEKTPUYECKON SHEPIrUu. Kynberypa
HCII0JIb30BAHUS AJEKTPOIHEPTUH B

HOBCCI[HCBHOI‘/'I KHU3HU

TexHnudeckue ycTpoicTBa: ceicmorpad,

5.1.11 AIEKTPUUECKUIN 3BOHOK, JUHUU
3NeKTponepenad
[Ipaktnueckue pabotel. ccnemoBanue
3aBUCHMOCTH IEpPHOJa MalbIX KoJeOaHUM
s 110 rpy3a Ha HUTH OT JUIMHBI HUTHU U MAacChl

rpysa. MccnenoBanue mepeMeHHOTO TOKA B
e U3 TOCIEA0BATENBHO COCIHMHEHHBIX

KOHJIEHCATOPa, KaTyILIKU U PE3UCTopa

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

522

MexaHnuueckue BOJIHBI, yCIIOBHUS
pactpoctpanenus. Ilepuon.  CkopocTb
pactpoCcTpaHeHHss W JUIMHA  BOJIHBI.

HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

###Par#t# Nnrepdepenuus u nudpaxuus

MCEXaHHNYCCKHUX BOJIH

523

524

3Byk. CkopocTh 3Byka. I'poMKOCTH 3ByKa.

BricoTta Tona. TemMOp 3Byka

DNeKTpOMarHuTHbIE  BOJHBI. Y CIIOBUSA
W3JIy4YECHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

5.2.5

5.2.6

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHe, NPEIOMIICHUE, MOJSIPU3aANNS,
mudpakuus, uHTepdepenuus. CkopocTb
AJIEKTPOMATrHUTHBIX BOJIH

Hlkana 3JIEKTPOMArHUTHBIX BOJIH.
[IpumMeHeHne >JIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHBI paauoCBiA3n U TCICBUJACHUS.
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5.2.8

5.3.1

Pagnomokanus. DJIEKTPOMArHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKAa B TEXHUKE W MEIULMHE,
pamap,  paguMONPUEMHHUK,  TEJICBU30D,

anTeHHa, tenedon, CBU-neun
OIITHUKA

[IpsAMonMHETHOE PacIpOCTPAHEHUE CBETA

B OJIHOpOJIHOM cpene. JIyd cBera

5.3.2

5.33

534

5.35

OtpakeHne cBeTa. 3aKOHBI OTPAXKCHUS
csera. [loctpoenre M300paKeHMIt B IIOCKOM

3epKasie

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOTIOTHBIH rnokasaTellb
MPETOMJIICHUS

[omuoe BHYTPEHHEE OTpPayKEHUE.
[IpenenpHBIA Yroa MOJHOTO BHYTPEHHETO
OTpaXKEeHUs

Hucnepcust  cBera. CHOXHBIH  COCTaB

Oenoro cBera. L[Bet

5.3.6

Cobuparoliiue ¥ pacceuBarollue JUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWjia  TOHKOM  JIMH3BI.
[TocTpoenne nzo06pakeHnit B COOMparoOnnx
U pacceMBalIIMX JuH3ax. Popmyna
TOHKOM JHWH3BEL. YBeIWUeHHEe, J1aBacMoe

JIMH30H

5.3.7

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON

OIITUKHU

5.3.8

WNurepdepentius  cBera.  KorepeHTHbIE
HCTOYHHUKH. VcaoBus HaAOIIOICHUS
MaKCHUMYMOB u MUHUMYMOB B
WHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB




Hudpakuus  ceera.  JludpakuuoHHas
peméTka. YcinoBue HAOMIOJICHUS TJIABHBIX
5.3.9 MaKCUMYyMOB npu naJieHun

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Tonapuzanus cBera

TexHuueckue yCTpPOMCTBA: OYKH, JIyIa,

¢doroanmapar, NPOESKIUOHHBIA ammapar,

5.3.11 MMKPOCKOII, TEJECKOTI, BOJIOKOHHAS
OITHKA, T(ppaKIuOHHAS peiérka,
TIOJIIPOUT
IIpakTuueckue paboTHI. H3mepenue

nokasarens npenomieHus. MccnenoBanue
5.3.12
CBOMCTB  HW300paKCHHMH B  JIMH3aX.

Hab6mronenue qucnepcuu ceeta

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panunel DPUMEHMMOCTH KJIACCHUYECKOH
MEXaHUKH. [TocTynatet TEOPUHU
6.1 OTHOCHUTEIIBHOCTHU: MHBApUAaHTHOCTb
MOAYJNA CKOPOCTH CBE€Ta B BaKyyMe,

NPpUHOUII OTHOCUTCIIBHOCTHU OUHIITEHA

6 OTHOCUTENLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHne BpPEMEHH U COKpallleHue
TUTAHBI
6.3 DHeprus U UMMYIbC CBOOOIHOM YaCTHIIBI

CBs3b Macchl C SHeprueil W HMMITYJIbCOM
6.4 CBOOOMHOM 4YacTUIbl. OHEPrus IMOKOs

CcBOOOIHOI YaCTULIBI

7 KBAHTOBAS ®U3UKA
SJIEMEHThI KBAHTOBOM OIITUKU

®otonbl. Popmyna [Inanka cBsi3u SHEPrUU
7.1 7.1.1 ¢doroHa ¢ ero uyactoTod. OHeprus u

UMITyJIbC GOTOHA

7.1.2 OtkpeiTHe U uccnaeaoBanue Gotodddekra.




7.2

7.1.4
7.1.5

7.1.6

Omeitet - A CroneroBa.  3aKOHBI
dotordpdekra

YpaBHeHue DHHIITEHA s
dhororddekra. «Kpacnas TPaHMIIA»
dotorddexra

Hasnenue ceera. Onbitel [1.H. Jlebenena
XUMUYECKOE JICHCTBUE CBETA
TexHUYECKHE YCTPOMCTBA: (OTORIEMEHT,

(dhoTomaryuk, COJIHEYHAas Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopa o nuccienoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaH MOACIb aTOMa

7.2.2

[Tocrynater bopa. N3nyuenue u
HOMIOIIEHUE (POTOHOB IIpU  IEpexone
aToMa C OJHOIO YpPOBHS DJHEPIUHM Ha
npyroii. Buasl ciektpoB. CekTp ypoBHENR

QHCPIur aToOMa BOJ0poda

7.2.3

7.2.4

BomnoBrle cBoicTtBa yactul. BoiHBI e
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakuus dIeKTpOHOB Ha

KpHUCTaIax

CrooHTanHOE U BBIHY)XXICHHOC H3JITYUCHHUC.

YcTpoiicTBO M MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuuecknue yCTpOMCTBA: CHEKTPaIbHbIN
aHayu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktuueckne  paborel. HabGmonenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE APO

7.3.1

7.3.2

Mertoasl Ha6J'IIOI[eHI/I$I n perucrpanuun

OJIEMCHTAPHBIX YaCTHUI]

OTkpbITHE  pagUOAKTUBHOCTH.  OTBITHI




Pesepdopna mo ompexmeneHuro cocraBa
panmuoakTuBHOTO  m3mydeHus. CBoiicTBa
anb(da-, 6eTa-, raMmma-u3nydeHus. Biusaue

PaaAuOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

OTkpplTUE  OPOTOHA U HEUTpOHA.

Hyxnonnas mozenp siapa I'eiizenbepra —
7.3.3

WBanenko. 3apsn siapa. MaccoBoe 4mciio

siapa. M3oTomnsl

Anbda-pacna. DJIEKTPOHHBIN u

MO3UTPOHHBIA  Oera-pacnan.  ['amma-
7.3.4
U3ITy4YeHHue. 3aKOH  paJiMOaKTHUBHOI'O

pacmaga

OHeprus CBS3M HYKJIOHOB B  sJIpe.
7.3.5
SAnepubie cunbl. Jleext maccsl spa

Snepuble peakuuu. JleneHWe W CHHTE3
7.3.6
anep

S nepHblit peakTop. TepMmosiiepHbIi

cunte3. [lpoOnembl U  MEPCHEKTUBBI
7.3.7

SIIEPHOM  SHEPreTHUKU.  DKOJIOTMYECKHE

ACIEKTHI SIAEPHON dJHEPIETUKU

OnemeHTapHble  yacTulbl.  OTKpbITHE
7.3.8 MO3UTPOHA. dyH1aMEHTaJIbHbIE

B3aUMOIEHCTBUA

TexHuueckue  yCTpOMCTBA:  JTO3UMETP,
7.3.9 Kamepa BuibcoHa, SAEpHBIM peakTop,

aToMHas 6om0a
[Ipaktuueckue pabotsl. HccnenoBanue
7.3.10 TPEKOB JaCTHUII (o TOTOBBIM
¢dotorpadusim)
OJIEMEHTBI ACTPOOU3UKU

o1 Bun 3Bé3gnoro Heba. Co3Be3nus, sSpKue

3Bé3}IBI, IJIaHETBI, UX BUIUMOC IBUKCHUC

ComHeyHas cucreMa. llnaHeTsl 3eMHOU

8.2
TPYIIIIBI. IImaneThI-rUTaHThI u Hux




8.3

CIIYTHUKH, KApJHWKOBBIC IIJIAHCTHI. Margle

testa COTHEYHON CUCTEMBI

Comane, ¢orochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIla U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIE XaPAKTCPUCTUKH:
Macca, CBETUMOCTh, PaJNyC, TeMIIeparypa,
HX B3aUMOCBSI3b. Jlmarpamma
«CTEKTPAJIbHBIA  KJAaCC — CBETUMOCTB.
3Bé3npI  IVIABHOH  IMOCIEAOBATENIHHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTBY» JJIA

3BE3] TJIaBHOM IOCJICA0BAaTCIIBHOCTHU

8.6

#H#Par###BuyTpenHee  CTpoeHHE  3BE3N.
CoBpemMeHHbIE MIpE/ICTaBJICHUS 0
MPOUCXOXKICHNU U H3Boroiu  ConHna u

3BE3]1. DTAIbI )KU3HU 3BE3]T

8.7

8.8

Mneunsiii  Ilyrp — Hama Ianakrtuka.
CnupanbHasgs  cTpykTypa [ amakTukwy,
pacnpeneneHue 3BE3J, Tra3a U IBUIN.
[lonoxxenne wu gBuxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

HOACUCTEMBI | aJlTakKTUKHA

Tuner ramaktuk. PagmorajakTWku U

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHoM.
3akoHn Xab6ma. Pasz0eranue rajakTuk.
Bospact u pamunyc BcenenHou, Teopus
bonpmoro B3pelBa. Mogens «ropsuen

Bcenennoi». PenukroBoe usiyueHue

8.10

MacmtabHass ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménnsie mpoOiembl

ACTPOHOMUHU




YYEBHO-METOJANYECKOE OBECIIEUEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1.®uzuka. 10 kmace: yaeOHUK 17151 00111e00pa30BaTeIbHBIX OPTaHU3aIUi: 0a30BbIMf
u yriyonéuusiii yposHu. ['.5. Mskumes, b.b. Byxosues, H.H. Cotckwuii ; mox pen.
H.A.IlapdentseBoit  M.: «IIpocBemenuey. (Kmaccuueckuii Kypc)

2. ®usuka. 10 knace: yueOHUK 17151 00111e00pa30BaTeNIbHbIX OPTaHU3AIUMI:
0a30BbIi U yriyOnéHHbIl ypoBHU. ' 5. Msakumes, b.b. byxosues,B.M., Hapyrus;
nox pen. H. A.ITappentoeBoit  M.: «IIpocsemnienue». (Kmaccuueckuit Kypc)

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1.®uzuka. 10 knace: yueOHUK Ji71s1 00111e00pa30BaTeNbHBIX OpraHU3aIuil: 0a30BbIi
u yrinyonéunsiii yposuu. I'.5. Mskumes, b.b. byxosues, H.H. Cotckuit ; mon pen.
H.A.ITapdentoeBoit  M.: «IlpocBemenue». (Kmaccuueckuit kypc)

2. ®usuka. 10 knace: yueOHUK Ji71s1 0011e00pa30BaTebHBIX OpraHu3aIluil;
0a30BbIi 1 yriyonéuubiil ypoBHu. I'.51. Makumes, b.b. bByxosnes,B.M., UapyruH;
nox pea. H.A.IlapdentbeBoit  M.: «IIpocBemenne». (Knaccuueckuii Kypc)
3.PeivkeBny B.U. CoopHuk BompocoB u 3aaa4 1o ¢usuke. 10-11 k1. — M.
[Ipoceemienne, 2010. —192c¢.

4. JleMOHCTpalMOHHBIN SKCIIEPUMEHT O (PU3HKE B CTAPIIMUX KJIACCaX CpeHEN
mkosbl. ABT. bypoB B.A. u np. YacTs 1. Mexanuka. Tenora. [Tocobue aist
yuutend. «[Ipocemenune»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

1.bubnuoreka — Bcé mo npeamety «Pusnkay. — Pexum gocryna:
http://www.proshkolu.ru

2. BuneoonsiTsl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

3. Enunas xomiexiys nudpoBbIX 00pa30BaTelIbHBIX PeCypcoB. — Pexxum gocryma:
http://school- collection.edu.ru

4. lutepecHble MaTepualibl K ypokaM (DU3UKH 110 TeMaM; TECTHI [0 TeMaM;
HarJIsSIIHbIE TOcOOus K ypokam. — Pexxum fgoctyna: http://class-fizika.narod.ru

5. udpossie oOpazoBaTenbHbIE pecypchl. — PexxuMm qocTymna:
http://www.openclass.ru

6. DJeKTpoHHBIE YueOHUKH 0 ¢usuke. — Pexxum nocryna: http://www.fizika.ru
7. NaTepecHbie MaTepuaibl K ypokaMm (GU3HKHU IO TeMaM; TECTHI TI0 TEMaM;



HarJIsIHbIe TOcoOus K ypokaM. — Pexxum poctyna: http://class-fizika.narod.ru
8. I'azera «1 cenTa0Ops» Marepuaisl o gusnke. http://archive.1september.ru/fiz
9. XXusas ¢usuka: oOydaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
10. ®uzuka.ru. http://www.fizika.ru/
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