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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTelbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOywatommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LIEIM M3Y4YEHHs] (PU3UKU HAa YPOBHE CPEAHEr0 OOIIEero
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MTPEIMETHBIE PE3yJIbTaThI M0 rojlaM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IkoapHbIN Kypc GU3HKK — cHCTEMOOOpa3yIomui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKMX 3HAHMA  OmNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (popMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
oObeMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIseTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHUSAX O NPHUPOAE, TIpaHHIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUMX BEJIWYUH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOro0 KaOuHeTa (U3MKUA WIA B YCIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpyIOBaHHE MJII YYEHUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO OOOPYIOBAaHUS JOKHBI OBITH IOCTPOEHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHUS OOYJarOIIMXCS K HAYIHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PECHHSI KakK pe3ysibTara H3YYCHHsI
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB pEIIECHUS pa3IUYHBIX 337a4 C SBHO 3a/IaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIETOBATEIHCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TCOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI. MaTEpUaIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTEpUAIBHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MNPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tejna), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHnuuanbHas SHEPTUs yIpyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTECHIIMAIBHBIX CHUJI C M3MEHEHHUEM MEXaHUYECKON JHEPruM CHUCTEMBI Tell.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pasznen 3. MoJsiekyasipHas pu3uKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aHUMOJECUCTBUSA 4YacTULl BemecTBa. Moaenu CTpOEHHUs ra3oB, XUJIKOCTENM U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACANTBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrOo  Ta3a. Buasl  Teronepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3ompolieccaM. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TemuioBod MammuHbl. [{ukn KapHo um ero ko3¢ @UIMEHT IOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpEHHEH HHEpruu Tejaa MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcanus. Mcnapenue u kumneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaibl. [lnaBienwe u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
HOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lorenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE NPHUMEHEHHE: DSIJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTe/ibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHS LHJIWMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHUKA TOKA W €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelieHWEe CHUCTEMBbl ypaBHEHUH, JuHEHHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUHUNA MarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABIXKYINAsA CHJIa HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMy4YKa MarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYIIEH CHIIBI MHAYKIHUU OT CKOPOCTU MU3MEHEHUS
MarHMTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKLUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MasTHUK. MaremMaTU4eCKUil MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUsA
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIUTYIHOE€ W JACHCTBYIOIIEE 3HAUEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

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

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepentus u qudpakius MEXaHHIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, MOIspUu3alus, Audpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHu4ecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

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



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpaXXCHHUE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUsi cBeTa. [locTpoeHne n300pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CioxkHbIil cocTaB 6emoro cera. L[ser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAJ€HUU MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

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

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

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

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
IImanerapHas Mogmens aroMma. lloctrymater bopa. M3mydenue u morioneHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

TexHn4eckrue yCTpOMCTBA M IPAKTUUYECKOE IPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

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

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlegekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3Bé3aHoro nHeba. Co3Be3ausi, spKkue 3BE3NBI, IUIAHETHI, UX BHIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM ITOCJIEIOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. ITonoxenue u auxenune ConHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lytu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHPA, POJib (U3HUECKON TE€OpUHU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJHHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, PEICKA3aAHUE 3EMJICTPSICCHU.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsi KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEpPECAX TIPa)KAaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICMICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TIJ100aJIBLHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpPENENATh ILEeNH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPHU PEIICHUH )KU3HEHHBIX TTPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznuecKoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHHOMY TTOMCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 001acTH (hU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3y €€ PEIICHHS, HaXOIWUTh apryMEHTHI JJIS JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIONYYCHHBICE B XOJE€ pEIICHHWs] 3aJaddl  pPe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OICHKY HOBBIM CHUTYAIlHsIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
JKM3HEIECATCIIFHOCTH;

yMETb UHTETPUPOBATh 3HAHMS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIIHNE aTbTePHATHBHBIC PEIICHUS.

Pabora c nundopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUSI,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYypCOCOCpEe,EHUsS, TPaBOBBIX H OTHYECKHMX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpeICTaBICHHS i BU3yaJTU3aIUH.

KoMMyHuKaTHBHBIE YHUBepPcaibHbIe yueOHbIe 1eCTBUA:
OCYIIIECTBIATH OOIICHNE HA YPOKax (PM3MKH M BO BHEYPOUHOU JIEATEIHHOCTH;
pacrmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHTyallMd H  CMST4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON U WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IJIaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh WJIEH C IO3MLIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1eHCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJHEHUS IPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AECSTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/JeTh  HAaBbIKAMU  [IO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BHIOOpA BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TMPU aHAIW3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afOIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPHHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHUIMATHBHOCTh, YMEHHE JEHCTBOBATH HCXOJS M3 CBOHWX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha TMpPUMEpPax pojb U MecTo (U3UKU B (POpMHUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TO4YKa, UHepIHUaIbHasl CUCTeMa OTCUETa, aDCOIIOTHO TBEPIIOE TENIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, WHEPIUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MPU HArpeBaHUM (OXJIAKIECHUH ), TETUIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alus TeJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (DU3MUYECKUE BEIUUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHUYECKass MOIIHOCTh; NPU OMNHCAHWU MPABWIHHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3WUYECKUE BEIMYMHBI: JaBJICHUE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOO(PPUIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENsl; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUYECKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUCHUS] M E€IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOM DSHEPruM, 3aKOH COXPaHEHUs WMIYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOIAMHAMUKH, 3aKOH COXPAHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mOpw 3TOM pasidyarth CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH, OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHS MX O€30MacHOrO HCIIOJIb30BAaHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmynupoBaTh MpobOiieMy/3amady W THUIOTE3y Y4eOHOTO DKCIICPUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU MTOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BU/JIE TAOJIUILI U TPa(UKOB, A€NIaTh BEIBOABI IO PE3YyJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTth pacu€THble 3aJayd C SBHO 3aJaHHON (DM3MYECKOW MOJENbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOT0 3HauY€HUs1 (PU3HUECKON BEIUYUHBL;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
U TIPEICTABJICHUS YYEOHOUW U HAay4YHO-TIONMYJIIPHON MHGOPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHHUS 370POBbS M COOJIIOCHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKU B (HOopMHpOBAHHUH
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, AEpPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (PM3HKHU: 3JIEKTpUUYECKAsi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHUE CBETa, OTPAXKEHHUE, MPEJTOMIICHHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (AJIEKTPUUYECKUE, MATrHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
NIEKTPUYECKUIN 3apsl, CHJIa TOKA, JIEKTPUUECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYyIIKW, YHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepuoJ M 4YacToTa
Koje0aHUN B KoJeOAaTeTbHOM KOHTYpe, 3aps]l U cuja TOKa B Mpollecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAaHHYIO (PU3WYECKYyI0 BEIUYUHY C JAPYTHMHU
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3Ys
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIb3YeMbIX BEJMYMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBIICHUS, WUCIIONB3Ys (U3HUECKHE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MOCEA0BATEILHOTO U MapaJUICIHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMarHUTHOMN
WHYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITeHa miia pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHUS HMMITYJIhCA, 3aKOH COXPAHCHHSI
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHS MAacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICIISITh HAIIPABJICHUE BEKTOpa WHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIbI AMriepa 1 cuiibl JlopeHta;

CTPOUTh U OIMCHIBaTh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BEITIOJIHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUU W
MIPOIIECCOB C HCITOJIB30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH 3TOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO O0O0PYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIHOJIb30BAaHUEM
NPSAMBIX HM3MEPEHHUH: TMPHU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PHKCHpPOBATH
pe3yibTaThl MOJYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEJIWYMH B BHAC TaOIWIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHMUS,

coOI01aTh MpaBmiia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJNIB3Ysl (PU3UYECKHE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHaJN3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1aU: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[EMOYKY pacCyXIEHHI C ONOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W HAy4YHO-TIONMYJISIpHONW WH(pOpPMAINH, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpHU OOpAIEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbL, PANUOHAIBHO PpACIPEAENATh OOS3aHHOCTH W
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

JIeKTPOHHbIE

pecypchl

10 KUIACC
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/m  MmporpamMmmbl KounyecTBOo yacoB  oOpa3oBarte/ibHbIE
K
Beero oHTposbHble IIpakTHyeckue
padoThI padoThI
Pasznen 1. DU3UKA U METOAbI HAYYHOI'O IIO3HAHUA
11 ®u3uKa 1 METOAbI HAYYHOTO 2
' HO3HAHUS
Hroro o pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka
2.2  Jlunamuka
2.3  3aKoHBI COXpaHEHUS B MEXaHUKE 6 1

Hroro no paszneny 18

Paznen 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJANHAMUKA

OCHOBBI MOJIEKYJISIPHO-

3.1 N 9
KHHETUYECKON Teopuu

3.2 OCHOBBI TEPMOAMHAMUKHI 10 1
ArperaTtHbsle COCTOSTHUSA

33 P 5

BemecTBa. Ma3oBbIe NEPEXOAbI

https://m.edsoo.ru/U9A7W1K5E

https://m.edso0.ru/BOC4C7J3K
https://m.edsoo.ru/O8D5S0P60
https://m.edsoo.ru/N7L60O5UOR

https://m.edsoo.ru/N507Q8C1J

https://m.edsoo.ru/Y3X3B8H1
R

https://m.edsoo.ru/H5Y0OY6UON



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N

Uroro no pazueny 24

Paznen 4. 9JIEKTPOJAUHAMUKA

4.1  DnekTpocTaTtuka 10
49 [TocTOAHHBIN JIEKTPUUECKUI 12
' TOK. TOKH B pa3JIMuHbIX Cpeax
Wroro no pazueny 22
PesepBHOe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

1 https://m.edso0.ru/L6V2T3W4D

1 https://m.edsoo.ru/D1POD5NOV

https://m.edsoo.ru/POC60O5E6S

4 4


https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V
https://m.edsoo.ru/P0C6O5E6S

11 KJIACC

Ne HaumeHoBaHue pa3jiesioB U TeM

KoumnuectBo
n/m  MmporpaMmmbl
4acos
Beero KonTpoabubie IIpakTnueckue
padoThI padoThI
Paszpen 1. JIEKTPOIMHAMUKA
MaruauTHOE noJe.
1.1 DOnextpomarHurtHas 11 1 3
WHTYKIUS
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
MexaHn4eckue u
2.1  sneKTpoMarHUTHBIC 9 1
KoJieOaHus
29 Mexanuyeckue u 5 1
3J€KTPOMAarHUTHBIE BOJIHBI
2.3  Onruka 10 3
Hroro no paszneny 24

Pazzea 3. OCHOBBI CIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

OcCHOBBI CIELIMATILHON
3.1 4 1
TEOPUU OTHOCUTEIIBHOCTH

Wroro no pazueny 4

Pa3znesn 4. KBAHTOBAS ®PU3UKA

4.1 DieMeHTbl KBAHTOBOM 6

dyeKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTejbHbIe pecypchl

https://m.edsoo.ru/L8V7X2H6F

https://m.edsoo.ru/POC100X1V

https://m.edsoo.ru/O8F2M8K6Y

https://m.edsoo.ru/R5L9SON5SW

https://m.eds00.ru/Q3T7Z8R1R

https://m.edsoo.ru/P4G8V5U4Z



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z

OIITUKH

4.2  Crpoenue aToma 4 https://m.eds00.ru/X1G1M9Q3lI
4.3  ArtomHOE A1po ) https://m.edsoo.ru/D8Y6E8T4W
Wroro no pazueny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

OEeMEHTBI ACTPOHOMUHU U

51 7 1 https://m.edsoo.ru/W2W3W2Y5C

acTpo(U3HUKH
Hroro no pazneny 7

Paznesn 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 Oo6obmaromiee MOBTOPEHUE 4 https://m.edso00.ru/G4V7A6TAL
Uroro no pazueny 4
PesepBHOE Bpemst 3 https://m.edsoo.ru/A1Y1X0T3P

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 4 7


https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W
https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne T Hara JIeKTPOHHBbIE U(PPOBHIE
eMa ypoka
n/n P KosmuecTBo yacos U3YYeHH s o0pa3oBaTe/ibHbIE Pecypchbl
KonTposabHbie IIpakTHyeckue
Bcero

padoThI padoThI

®dusuka — Hayka o
npupone. Hayunsie meToasl
MIO3HAHUS OKPYKAIOILETO

1 03.09.2026 https://m.edso0.ru/E217J5M0Q

Mupa
Pounb 1 mecTo dusuku B

bopMHUpOBaHUH

COBPEMBHHOH HaysHoH 1 07.09.2026 https://m.eds00.ru/M9G2U7G3Y

KapTHUHBI MUPA, B
MPAKTUYECKOU

eATeILHOCTH JIFOIeH

MexaHn4ecKoe TBUKCHUE.

OTHOCUTENBHOCTD

MEXaHUYECKOTO JBHKCHHS. 1 10.09.2026 https://m.edso0.ru/P6K2M1J8Y
[Tepemenienue, CKOpOCTb,

YCKOpEHHe

PaBHOMEepHOE

. 1 14.09.2026 https://m.edso0.ru/T1K7L3W6W
NPSIMOJIMHEHHOE JIBUYKCHUE

P
ABHOYCKOPEHHOC 1 17.09.2026 https://m.edsoo.ru/P1K4R5T8E

MPSIMOJIMHEMHOE IBHKEHUE
CBo00OOHOE TTaJICHUE. 1 21.09.2026 https://m.edsoo.ru/D8Y00Q3J8C



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C

10

11

12

13

14

YckopeHue cBOOOIHOTO
naJIcHus

KpusosnHeliHOE NBUKEHUE.
JIBr>KeHHE MaTepuanbHON 1
TOYKH 110 OKPY’KHOCTH
[TpuHLIMIT OTHOCUTEIBHOCTH
lNanunes. MUuepunaibHbie

cucreMsl orcyera. [lepBalii 1
3akoH HproToHa

Macca tena. Cuna.

[IpuHuun cyneprno3uumn

cui1. Bropoii 3akoH 1

Herorona nns
MaTepuagIbHOU TOUKH

Tpetuii 3akon HeroToHa 11st
MaTepHaIbHBIX TOUEK

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna Tsoxectu. IepBas
KOCMMYECKasi CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koapduunent
TpeHus. Cuiia COnpoTHBICHUS
MIPH JIBMOKEHUH TEJa B )KUAKOCTH
WIIN Ta3e

HOCTyrIaTCJ'IBHOG u

BpalIaTeIbHOE BIKCHHE
a0COIOTHO TBEP/OTO TeEA.

24.09.2026

28.09.2026

01.10.2026

https://m.edsoo.ru/L200X7X5R

https://m.edsoo.ru/E2T5A6R2R

https://m.edsoo.ru/C6Y314T90

05.10.2026

08.10.2026

12.10.2026

15.10.2026

19.10.2026

https://m.edsoo.ru/F3L2E1N8O

https://m.edsoo.ru/Y7V6A910U

https://m.eds00.ru/S107Y6Z4Q

https://m.edsoo0.ru/O713Z705R

https://m.edso0.ru/F7P3NOX1K



https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R
https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K

15

16

17

18

19

Mowmenrt cuibl. [lnedyo cuibl.
VYcnoBus paBHOBECHUS TBEPIOTO
Tena

NMnynbsc MmaTepuabHOM TOYKH,
CUCTEMbI MaTEpUAIbHBIX TOUEK.
Nmnynbe cuibl. 3aKkoH
COXPAHEHHUS UMITYJIbCA.
PeaktuBHOE ABMKEHUE

PaboTa 1 MOUTHOCTH CHJIBIL.
Kunernueckast sneprus
MaTepHaIbHOW TOUKH. Teopema
00 U3MEHEHUHN KMHEeTHYECKONH
SHEPrUuu

[ToTrenumanbHas sHEprUsl.
[ToreHuunanbpHas 3HEpPrUs yrnpyro
nehOpMUPOBAHHOM MTPYKHHBEI.
[loTenunanpHas 3Heprus tena
BOJIN3M IOBEPXHOCTHU 3eMITU

ITorennuanbHBIE U
HEIOoTeHIIHAIbLHBIE CHIIBI. CBSA3b
paboThI HEMOTEHIIMAIBHBIX CHJI C
M3MEHEHHEM MEXaHUYECKOU
SHEPTUH CUCTEMBI TeN. 3aKOH
COXPaHEHUS MEXaHUYECKOU
SHEpPruu

JlabopaTopHas pabota
«UccnenoBanue cBsizu pabOTHI
CHWJIBI C U3MEHEHHUEM
MEXaHHYECKOH SHEepTUuu Tela Ha

22.10.2026

05.11.2026

09.11.2026

12.11.2026

16.11.2026

https://m.edsoo.ru/H5D7TOB4E

https://m.edsoo.ru/P1V3K5W1P

https://m.edsoo.ru/MW8AT7F7M5D

https://m.eds00.ru/Z607T1YOW

https://m.edsoo.ru/USK5R2F8U



https://m.edsoo.ru/H5D7T0B4E
https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U

20

21

22

23

24

25

26

IIPUMEPE PACTKEHUS
PE3UHOBOTO KI'yTa»

Konrponsnas padora o reme
«Kunemaruka. Jlunamuka.
3aKOHbBI COXpPAHEHUS B
MEXaHUKE»

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
teopun. bpoyHoBCcKOE
nekenue. Anddysus

Xapakrep ABMKEHUS U
B3aUMOJICHCTBHSI YaCTHUI]
BelecTsa. Mozaenu cTpoeHus
ra3oB, JKHJIKOCTEW U TBEPIBIX
Ten

Macca monekyi. KonuuectBo
BemecTBa. [locTognuas
ABorazipo

TeruoBoe paBHOBeCHE.
Temneparypa u €€ usmMepeHue.
[IIxana remneparyp Llenbcus

Wneanbnsriii raz B MKT.
OcnosHoe ypaBHeHne MKT

AOcomtoTHas TeMmIepaTrypa Kak
Mepa CpeIHEN KUHETUYECKOM
SHEPIHUHU JABWKEHHS MOJICKYJI.
YpaBHenue Menpeneena-
Knaneiipona

19.11.2026

23.11.2026

26.11.2026

30.11.2026

03.12.2026

07.12.2026

10.12.2026

https://m.edsoo.ru/T7K9U6P0OU

https://m.edsoo.ru/W9Y8G6N2B

https://m.edsoo.ru/B9Z2W7H6V

https://m.edsoo.ru/X6P9D004R

https://m.edsoo.ru/S9H7NOC9G

https://m.edso0.ru/P8Z7G8W1B

https://m.edsoo.ru/T1D8S610W



https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W

27

28

29

30

31

32

33

34

35

3akoH JlanbToHa. ["a3oBbIe
3aKOHBI

Jlaboparopnas pabota
«HccnenoBanye 3aBUCUMOCTH
MEX]Jy apameTpaMu COCTOSHUS
Pa3peKEHHOTO ra3a»

W3omporieccsl B HealbHOM Tase
U UX Tpaduueckoe
Ipe/CTaBICHNE

BuyTpennsist sueprus
TEPMOIUHAMUYECKOU CUCTEMBI U
CHOCOOBI €€ U3MEHEHHS.
KonuuecTBo TemnoTs! u padora.
BnyTtpennss sHeprus
0JIHOATOMHOT'0 HUJICAJIbHOT'O Ta3a

Bupl Temonepenaun

VnenpHast TEMI0EMKOCTE
BelecTBa. KonnuecTBO TEIIOTEI
MIpH TeTIonepeaaye.
AnmabaTHBIif poriecc

IIepBblit 3aKOH TEPMOAVMHAMUKH
U €r0 NPUMEHEHUE K
n3oIporeccam

HeoOpaTtumocTs nporeccos B
npupoze. Bropoii 3akoH
TEPMOJUHAMUKHI

[punuun nevictus u K11/
TEIJIOBOM MalllMHBI

14.12.2026

17.12.2026

21.12.2026

24.12.2026

28.12.2026

11.01.2027

14.01.2027

18.01.2027

21.01.2027

https://m.edso0.ru/02B9U2D3K

https://m.edsoo.ru/12K2B2K9B

https://m.edsoo.ru/K6V3N5R4H

https://m.edsoo.ru/V7F1C7N4Z

https://m.edsoo.ru/X3N2U0B8H

https://m.edsoo.ru/B6M9Z6E6Z

https://m.edso0.ru/C2W0B8N9B

https://m.edsoo.ru/Y2I19P2D8R

https://m.edso0.ru/M5V2V8Q3K



https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K

36

37

38

39

40

41

42

43

44

45

Muxn Kapno u ero KII[{

DKOJIOTUYECKHE TTPOOIEMBI
TETUIOPHEPTETHKHU
O6o0maromuii ypok
«MonekynsipHasi pu3MKa.
OCHOBBI TEPMOTUHAMUKI

KonrponsHas pabora o Teme
«MonekynsipHast HU3HKa.
OCHOBBI TEPMOJTHAMHKI

[TapoobpazoBanue u
KoHieHcanus. Mcnapenue n
KHUIIEHUE

AOGCOIIOTHAS M OTHOCUTENIbHAS
BJI&YKHOCTB BO3/yXa.
Hacsiennsiit nap

Teépnoe Teino.
Kpucramigeckue u amopdHsie
Tena. AHU30TPOINHUS CBOWCTB
KpucTauioB. JKunkue
Kkpuctaybsl. CoBpeMEHHbIE
MaTepuaibl

[1naBneHne U KpUCTATIIA3AIIMSL.
VY aenbHas TEMIOTA MJIABICHHUS.
CyOmmmartust

ypaBHeHI/IC TEIIOBOro OajlaHca

DJeKTpu3aIus Ted.
DnexkTpuyeckuii 3aps. J[Ba
BUIa BHGKTqueCKHX 3ap511103

25.01.2027

28.01.2027

01.02.2027

04.02.2027

08.02.2027

11.02.2027

15.02.2027

18.02.2027

22.02.2027

25.02.2027

https://m.edsoo.ru/POB5H2R70

https://m.edsoo.ru/M9L9K2T2D

https://m.edsoo.ru/J3POM3M8U

https://m.edso0.ru/T5D8B2H8P

https://m.edsoo.ru/L6P7V0OV5K

https://m.edso00.ru/0O0Z1Y4T7V

https://m.edsoo.ru/Y110X402N

https://m.edsoo.ru/I12D111B7Z

https://m.edsoo.ru/Z1E3H5NIR

https://m.eds00.ru/F605VAGT7T



https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V
https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T

46

47

48

49

50

51

52

53

54

[IpoBOIHUKHU, TUATIEKTPUKHU U
MOJIYIIPOBOJIHUKH. 3aKOH
COXpaHEHUs JIEKTPUUYECKOTO
3apsnaa

B3aumoneiicTBue 3apsaoB.
3akon Kynona. ToueuHslit
AIEKTPUUECKUH 3aps]T

Hanpsxénnocts
weKTprdecKoro nosst. [IpuHnmn
CYIIEPIIO3HUIIMH IEKTPUIECKUX
nosied. JIunum HanpsLKEHHOCTH

Pa6oTa cui
ANEKTPOCTATUYCCKOTO TTOJIS.
Ilorennman. PazHoctn
IIOTEHIINAIOB

[TpOBOAHMKY U TUANEKTPUKH B
ANEKTPOCTATUYECKOM IIOJIE.
JusnexTpudeckas
MIPOHUIIAEMOCTh
Onexrpoémkocts. Konnencarop
DNEeKTPOEMKOCTH TIOCKOTO
KOHJIEHCAaTopa. DHEeprus
3apsHKEHHOI0 KOHAEHCAaTopa
Jlaboparopnas paboTa
"N3mepenne 3MeKTpOEMKOCTH
KoHAeHcaTopa"

[IpuHIMn nercTBus u
IIPUMEHEHNE KOHEHCATOPOB,

01.03.2027

04.03.2027

11.03.2027

15.03.2027

18.03.2027

22.03.2027

25.03.2027

05.04.2027

08.04.2027

https://m.edsoo.ru/Y3C60902E

https://m.edso0.ru/C7L3D2A3E

https://m.edsoo.ru/L6H5X6VOF

https://m.edsoo.ru/Y3S7V905E

https://m.edsoo.ru/V6B9BIC2F

https://m.edsoo0.ru/T9S4S0D9Z

https://m.edsoo.ru/U1P2A6M4T

https://m.edsoo.ru/USA5V5TON

https://m.eds00.ru/Q4G7F3C8X



https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F
https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X

55

56

57

58

59

KOIMPOBAJIBHOTO amnmnapara,
CTpYHHOIO IpUHTEpA.
DneKTpocTaTHuecKas 3aluTa.

3a3emIIeHue AJIEKTPOIPUOOPOB

DNEKTPUUECKUN TOK, YCIOBUS
€ro CyIleCTBOBaHHUSI.
ITocTtosuubi Tok. Cuiia ToKa.

Hanpsioxenue. ConpoTuBieHue.

3akon Oma 11 ydyacTka nenu

ITocnemoBarenpHOE,
napajuiesIbHOE, CMEIIAHHOE
COCJIMHEHUE MPOBOIHUKOB.
JlaGopaTopHas pabora
«/3y4eHue cMenanHoro
COCIMHEHUS PE3UCTOPOB)

Pabora u MomtHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3akon OMa 1st TOJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
uenu. KopoTkoe 3ambIKaHHeE.
JIaGoparopHas paboTa
«M13mepenune D/IC ncrounuka
TOKa ¥ €r0 BHYTPEHHET O
COTMIPOTUBIICHUS

Pesepsnelii ypok. KonTponsHas

pabota o Teme
"OnexTpoauHamMuka" /
Bcepoccuiickas npoBepodHas

0.5

0.5

12.04.2027

15.04.2027

19.04.2027

22.04.2027

26.04.2027

https://m.edso0.ru/R1D0X4D2D

https://m.edsoo.ru/E6M2W7W7S

https://m.edsoo.ru/FOP117R3B

https://m.edsoo.ru/ASWI9HOE7R

https://m.eds00.ru/COP3IM7K1P



https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B
https://m.edsoo.ru/A3W9H0E7R
https://m.edsoo.ru/C0P3M7K1P

60

61

62

63

64

65

66

pabora

O6o0maromuii ypok
«QNEKTPOANHAMHKAY /
Bcepoccuiickas npoBepodHas
pabora

DJeKTpOHHAs TPOBOANMOCTh
TBEPABIX METAIIOB.
3aBUCUMOCTD COIIPOTUBIICHUS
METAJUIOB OT TEMIEPaTyPHI.
CBepXIpoOBOIMMOCTh

OJNEKTPUUYECKUN TOK B BAKYyME.
CBoiicTBa 3JI€KTPOHHBIX ITYYKOB

[TomynpoBOAHUKH, HX
COOCTBEHHAs M MPUMECHAs
npoBoguMocTh. CBolicTBa p—N-
nepexoa. [lomynpoBoJHUKOBBIE
prOOpbI

DIeKTpUYECKUI TOK B
pacTBopax U pacriaBax
3EKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOITHAITUS. DIEKTPOIINU3

DJIEeKTPUUYECKH TOK B Ta3ax.
CaMoCTOSTEITbHBIA 1
HECaMOCTOSTEbHBIN pa3psi.
Monnus. I1mazma

DnexTpuueckue nprudopsl U

YCTPOMCTBA U X MPAKTUUECKOE
npuMeHeHue. [IpaBuia TeXHUKH

29.04.2027

06.05.2027

13.05.2027

17.05.2027

20.05.2027

20.05.2027

24.05.2027

https://m.edsoo.ru/C110M213L

https://m.edsoo.ru/H7X1W5B7N

https://m.edsoo.ru/M7X2N2F9U

https://m.edsoo.ru/N7T4N7L6C

https://m.edsoo.ru/Z4G7R716D

https://m.edsoo.ru/Z8P8F7F4P

https://m.edsoo.ru/N9H2I3R1S



https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N
https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C
https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S

0€e30I1acHOCTH

KontponbHas pabora o reme
«Qnekrpocraruka. [locTossHHbBIN

o7 3JeKTpUYeCcKuii TOK. Toku B 1
Pa3IMYHBIX CpeIax»
Pe3epBHbIil ypok.

68 OO6o0maromuii ypok 1mo TeMam 1

10 xmacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

24.05.2027

24.05.2027

https://m.edsoo.ru/Q3H4L9K6L

https://m.edsoo.ru/C3X1NON1U



https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U

11 KJIACC

Ne

o/ Tema ypoka

Beero KonTpoibHble
padoThI
IlocTosTHHBIE MAarHUTEI K UX
B3aHMOJICHCTBHE.
MarnutHoe nione. Bexktop
MAarHuTHON UHAYKIIMH.
JIMHUM MarHUTHOU
WHIYKIIUU
MarsuTHoOe noje
MPOBOJIHUKA C TOKOM.
OnbIT Dpcrena.
BzaunmoneiictBue
MPOBOJHUKOB C TOKOM

JIaGoparopHas paboTa
«V3yyeHne MarHuTHOTo
MOJIS1 KAaTYIIKH C TOKOM»

JlelicTBUE€ MarHUTHOTO
T10JIs1 Ha MPOBOJHUK C
TokoM. Cuita Ammepa.
JIaGoparopHas paboTa
«HccnenoBanue nercTBUS
MMOCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOM»

JleiicTBE MAarHUTHOTO

Jara
KosmuecTBo yacos U3y4eHus
IIpakTnyeckue
padoThI
1 07.09.2026
1 07.09.2026
1 1 14.09.2026
1 1 14.09.2026
1 21.09.2026

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/HOU4E7X4E

https://m.edsoo.ru/V1Z3R3J2]

https://m.edsoo.ru/H8C7R2H5W

https://m.edsoo.ru/EOL0J1L8U

https://m.edsoo.ru/T5H1A1A7M



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M

TOJISI Ha JIBHOKYIITYIOCS
3apsSHKEHHYIO YacTHILY.
Cuna Jlopenna. PaGota
cuibl JlopeHua

DneKTpoMarHuTHas
naaykuud. [lotok BekTopa
MarHMTHON HHIYKIUH.
OJ1C nnaykiuu. 3aKoH
ANEKTPOMArHUTHOM
unaykuun Oapanes

1 21.09.2026

JIaboparopHast pabota
7 «UccnenoBanue ;nineHHﬂ 1 1 28.09.2026
ANEKTPOMArHUTHOM
WUHIYKIA)
NunykTuBHOCTH. SIBIICHUE
camounaykiuu. 3JC
CaMOWHIYKITUH. DHEPIHsI

MAarauMTHOTI'O I1OJIA KaTyIIKN

1 28.09.2026

C TOKOM.
9HeKTp0MaFHI/ITHOG IIOJIC

TexHudeckue ycTponcTa u
UX IPUMEHEHUE:!
IIOCTOSIHHBIE MATrHUTHI,
JJIEKTPOMArHUTHI, 1 05.10.2026
JJIEKTPOJIBUIaTENb,

YCKOPHUTENH 3JIEMEHTAPHBIX

4aCTHUL, UHAYKIIMOHHAS

I1€4Yb

10 O6o06maromuit ypok 1

https://m.eds00.ru/T1T5A0D9N

https://m.edsoo.ru/I1M70Q5N2H

https://m.edsoo.ru/L8W5I11J1Y

https://m.edsoo.ru/U2F2B202R

05.10.2026 https://m.edsoo.ru/I0BOD4U1D



https://m.edsoo.ru/T1T5A0D9N
https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D

11

12

13

14

15

16

«Mar"guTtHoe I10JI€e.
DJIEKTPOMArHuTHAs MHTYKIIHS»

Konrponsnas padora o reme
«MarHuTtHOe 1oJe.
3HeKTpOMaFHI/ITHa$I HUHIOAYKOUS

CB0o0OOIHBIE MEXaHUYECKHE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sHepruu

JlaGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
MepUo/1a MaJIbIX KOJIeOaHui
rpy3a Ha HATH OT JTHHBI HUTH
¥ MacChl Tpy3a»

KonebarenbHbIi KOHTYD.
CBOOOIHBIE ANEKTPOMATHUTHBIE
KoJe0aHus B UI€aIbHOM
KoJIeOaTeIbHOM KOHTYDE.
AHaorus Mexmay
MEXaHHUYCCKUMH 1
ANEKTPOMArHUTHBIMH
KoJe0aHusIMU

®opmyna Tomcona. 3akoH
COXpaHeHI/ISI 3HepFI/II/I B
HJIeadbHOM KOJIe0aTEeILHOM
KOHTYpe

[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BolHyXIeHHbIE

12.10.2026

12.10.2026

19.10.2026

19.10.2026

09.11.2026

09.11.2026

https://m.edsoo.ru/Q9H5NIV6T

https://m.edsoo.ru/N2A1A5T60

https://m.edsoo.ru/K107Y3K9U

https://m.edsoo.ru/V0J3T1W9H

https://m.edsoo.ru/H1V3C8N5E

https://m.edsoo0.ru/F1Z24T178V



https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O
https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V

17

18

19

20

21

MEXaHUYECKUE KOJIEOaHU.
Pe3onanc. BeinyxneHnbie
AJICKTPOMArHUTHBIE KOJICOaHMS

IlepeMeHHBIN TOK.
CuHycougaibHbII IepeMEHHbIN
TOK. MOITHOCTb IIEPEMEHHOTO
TOKa. AMIUTUTYJIHOE U
JEUCTBYIOIIEE 3HAUCHUE CUJIBI
TOKA U HANPSKEHUS
Tpauchopmarop.
[IpousBoacTBo, nepenaya u
noTpebieHue NEKTPHUUECKON
SHEPIUu

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE JJIEKTPUIECKOTO
3BOHKA, F€HEpaTopa
[IEPEMEHHOI0 TOKA, JIMHUU
JJIEKTpoIIepesay

DKOJOTrH4eCKHe PUCKU TpU
MPOU3BOJICTBE AIEKTPOIHEPTUH.
Kynprypa ncnonb3oBanus
AJIIEKTPOIHEPIUU B
MOBCEIHEBHOW KU3HU

MexanndecKre BOJHBI,
YCJIOBHUSI paCHpPOCTPAHECHUS.
[Tepuon. CxopocTh
pacnpocTpaHeHus U JITMHA
BOJIHBL. [lonepeunsie u
MIPOJI0JIbHBIE BOJTHBI

16.11.2026

16.11.2026

23.11.2026

23.11.2026

30.11.2026

https://m.edso0.ru/C215V5L6F

https://m.edsoo.ru/P8T9P3F5I

https://m.edsoo.ru/J3L8B2K1M

https://m.edsoo.ru/Z8K80O3H5K

https://m.edso00.ru/Q1U3Z7T0S



https://m.edsoo.ru/C2I5V5L6F
https://m.edsoo.ru/P8T9P3F5I
https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S

22

23

24

25

26

27

28

29

30

3Byk. CKOpOCTbH 3BYKa.
I'pomkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

3JI€KTpOMaFHI/ITHBIe BOJIHBI, UX
CBOMCTBA U CKOpOCThb. [1Ikana
QJICKTPOMArHUTHBIX BOJIH

[TpuHIMIIBI paAKOCBS3U U
TeneBuAcHuA. PazBurue
CpeACTB CBsA3U. Pagnonokanus

KonTponbnas pabota
«KonebaHnus v BOJHBI»

[IpssmonuneHoe
pacrpocTpaHeHHe CBETa B
oaHopoaHOoM cpeae. Toueunblit
UCTOYHUK cBeTa. JIyu cBeTa

OTtpakeHue cBeTa. 3aKOHBI
oTpaxeHnus ceera. [loctpoenue
1300pa’keHUH B TIOCKOM
3epKaie

[Ipenomnenne ceera. [lonHoe
BHYTpPEHHEE OTpa’KeHUeE.
[IpenenbHBIN yroJ NOJIHOTO
BHYTPEHHETO OTPaKEHHUS
JlabopaTopHas pabota
«M3mepenne nokasarens
MIPEIOMIIEHUS CTEKIIa

JInnsel. [Toctpoenue
M300paKeHUH B TMH3E.

30.11.2026

07.12.2026

07.12.2026

14.12.2026

14.12.2026

21.12.2026

21.12.2026

28.12.2026

28.12.2026

https://m.edsoo.ru/E3S3D6L6J

https://m.eds00.ru/S3VOL6F1G

https://m.edso0.ru/0O6J1L7Z8Z7

https://m.edsoo.ru/B5W7Z4K9G

https://m.edsoo.ru/Z7W5T8A7B

https://m.edsoo.ru/\V5F9T1B2S

https://m.edsoo.ru/R7B9T3Q3U

https://m.edsoo.ru/A4M9R4A8Y

https://m.eds00.ru/F7Y9J1Q0T



https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B
https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T

31

32

33

34

35

36

37

38

@opmyJia TOHKOH JTUH3BL.
YBenuueHue JIUH3bI

Jlaboparopnas pabota
«HccnenoBanne CBOMCTB
MU300paXKEHUI B TUH3AX)

Hucnepcus cera. CiaoXHBIN
cocraB Oenoro csera. L[Ber.
Jlaboparopnas pabota
«Habmronenue nucrniepcuu
CBETa»

WuTepdepenius ceera.
Judpakuus cBeTa.
JudpaxmonHas pemeéTka

HOHepe‘IHOCTB CBCTOBBIX BOJIH.

Honﬂpmamm CBCTa

OnTrueckue npuOOpsI U
YCTPOMCTBA U YCIIOBUS UX
0€301acHOT0 MPUMEHEHUS

['panuIel npUMEHUMOCTH
KJIACCUYECKOW MEXaHHUKH.
[Toctynarsl cienuanbHON
TEOPUH OTHOCUTEIHHOCTH

OTHOCHUTENIHLHOCTD
OJTHOBPEMEHHOCTH.
3aMeIJIeHne BPEMEHH 1
COKpAIIIEHHE JITTHHBI

3Hepr1/151 " UMITYJIBC
peHHTHBHCTCKOﬁ YaCTHUIIBI.

11.01.2027

11.01.2027

18.01.2027

18.01.2027

25.01.2027

25.01.2027

01.02.2027

01.02.2027

https://m.edsoo.ru/B2L4Q4U8J

https://m.edsoo.ru/X4W6F1E4N

https://m.edsoo.ru/R1C4V3BOE

https://m.edsoo.ru/S2Q5G8P1U

https://m.eds00.ru/Q1Q1L0B4N

https://m.edsoo.ru/C7L8VOE2H

https://m.edsoo.ru/\W8BROE3X8Y

https://m.edsoo.ru/V3K7A4N5I



https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U
https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I

39

40

41

42

43

44

45

46

CBs13bp Macchl ¢ 3HEPrUen u
UMITYJILCOM. DHEPIHs MOKOS

Konrponsnas padora «OnTHka.
OcHOBBI CIELIMATIBHOM Teopuun
OTHOCHUTEIIbHOCTI

®otonsl. Dopmyna [lnanka.
DHeprus U UMMIyibC GpoToHa

OTKpbITHE U HCCIIEI0BAaHUE
dotorddexra. OnbiTer A. T
CroneroBa

3akonsl poTodrdhdekra.
VYpaBHeHue DHIITEHA 1151
dboToaddekra. «KpacHas
rpanuia» Gorodddexra

JaBnenne ceera. Onbitel [1. H.
Jlebenesa. Xummnueckoe
JNIEUCTBUE CBETA

TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHUE:!
($oTORIEMEHT, POTOAATUHK,
CoJIHEUHasl OaTapesi, CBETOIUO]]

Pemienue 3amad mo teme
«DIIEeMEHTBI KBAHTOBOM
OIITUKI)

Mogens atoma TomcoHa.
OmnsiThl Pesepdopraa mo
paccessHUIO (-4aCTHIL.
[Inanerapnas mozens aToma

08.02.2027

08.02.2027

15.02.2027

15.02.2027

22.02.2027

01.03.2027

01.03.2027

15.03.2027

https://m.edsoo.ru/N2A2H6D3B

https://m.edsoo.ru/L3FOP3L4T

https://m.edsoo.ru/C9A5T9Q2D

https://m.edso0.ru/G7K0G7WOP

https://m.edso0.ru/P3W4S6727

https://m.edsoo.ru/J5S0D8E3E

https://m.edsoo.ru/M7V6N4H1X

https://m.edsoo.ru/Y8U3F212Z



https://m.edsoo.ru/N2A2H6D3B
https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z
https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z

47

48

49

50

51

52

53

54

IToctynatsr bopa

I/I3J'Iy‘l€HI/Ie U IIOIJIOIICHHUE

(OTOHOB TIpH TEpexoJIe aTOMa C

OJIHOTO YPOBHS DHEPI'UU Ha
Ipyrou. Buasl criekTpoB

BoaHOBEIEC CBOMCTBA YaCTHII.
Bosnnbl ne bporins.
KopnyckynsapHo-BOIHOBOM
nyanu3m. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTYyYCHHE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pesepdopaa mo
OIIpE/ICJICHUIO COCTaBa
PaINOAKTUBHOTO U3ITYUCHUS

CgoiictBa anbda-, 6eTa-,
raMMa-u3irydeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTaHU3MBI

OTkpbITHE IPOTOHA U
Heiftpona. M3oTtomnsl. Anbda-
pacnan. DNeKTpOHHBINA U
MO3UTPOHHBIN GeTa-pacna.
I'amma-uznydenue

OHeprus CBA3U HyKJIOHOB B
anape. SlnepHsle peakuuu.
Snepuslii peakrop. [IpoGnemsl,
IIEPCIEKTHUBBI, IKOJIOTHUECKUE
ACIEKTHI SJEPHON YHEPTETUKH

3J'ICMCHTapHBIe JacCTHUIIbI.

15.03.2027

22.03.2027

22.03.2027

05.04.2027

05.04.2027

12.04.2027

12.04.2027

19.04.2027

https://m.edsoo.ru/V7D8E5SG6EV

https://m.edsoo.ru/M6X20Q2M50Q

https://m.edsoo.ru/K8ESH2V2F

https://m.edsoo.ru/A9190Q7YON

https://m.edsoo.ru/T1X9A4Y1G

https://m.edsoo.ru/F5C1P8E3F

https://m.edso0.ru/L2G5V9D9L

https://m.edsoo0.ru/X6R3T3S3S



https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q
https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G
https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S

55

56

57

58

OTkpbITHE TO3UTPOHA. METO b
HaOJI0/ICHUS ¥ pEerHCTpaIui
3JIEMEHTApHBIX YACTHII.
Kpyrasrit cton
«DyHaaMeHTaIbHbIE
B3auMoJercTBUsA. EMUHCTBO
(bu3n4IeCcKoi KapTUHBI MUPA»

DTarnbl pa3BUTHSI aCTPOHOMUU.
IIpuknagnoe u
MHPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. Bup 3B€31H0TO
HeOa. Co3Be3nusi, SpKue
3BE3JIbI, IIJIAHETHI, UX BUIUMOC
nBrokenne. CoHeyHas cucreMa

Comnaue. ConHeuHas
aKTUBHOCTE. MIcTOYHHUK
sHeprun CoJHIa U 3BE3]]

3BE3/1bl, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/IbI
IJIaBHOM MOCIIe10BaTEIbHOCTH.
BnyTtpenHee cTpoeHue 3BE3.
CoBpeMeHHbIe NpeACTaBIECHUS
0 TIPOUCXOKACHUH M SBOJIOIIH
ComnHua u 3B€31

Muneunsii [Tyre — Hama
lNamaktuka. [lonoxxenue u
nemwkenne ConHIla B
lNamaktuke. 'anaktuku. Y€pHbie
JIBIPBI B SIIpax TajJakTUK

19.04.2027

26.04.2027

26.04.2027

03.05.2027

https://m.edsoo.ru/O301U3H1P

https://m.edsoo.ru/X7M8H1Q9Y

https://m.edsoo.ru/C2L2C9A0V

https://m.edsoo.ru/Y6X6U2P6A



https://m.edsoo.ru/O3O1U3H1P
https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V
https://m.edsoo.ru/Y6X6U2P6A

59

60

61

62

63

64

65

66

Bcenennas. Paz0Oeranne
ranaktuk. Teopus bosbiioro
B3pbIBa. PenmukToBOC
H3JIydeHue. MerarajakTuka

Hepermennsie npo0iaembl
aCTPOHOMHUU

KontponeHas padora
«JIEMEHTBI aCTPOHOMUHU U
aCTPOPUUKI

O606maromuii ypok. Poib

(hU3UKH U aCTPOHOMHUH B
9KOHOMHYECKOH,

TEXHOJIOTHYSCKOM, COIMAIbHOM

Y ITHYECKOH cepax
JEATEIILHOCTH YeI0BeKA

O606maromuit ypok. Pois u

MecTO (PM3UKU U aCTPOHOMMH B
COBPEMEHHOMN HAYYHOU KapTUHE

MUpa
O6o06maromuit ypok. Pomib
¢bu3MUeCcKOl TeoOpHH B

(hopMHUpPOBAHHY TTPECTABICHUN

0 (pu3nueckoit KapTHHE MUpa

Oo6o06maromuit ypok. Mecto
(bu3nUecKoil KapTUHBI MHpPa B
o01IeM psiy COBpEMEHHBIX
€CTCCTBCHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

PesepsHbIil ypok. MaruutHoe

03.05.2027

10.05.2027

10.05.2027

17.05.2027

17.05.2027

17.05.2027

24.05.2027

24.05.2027

https://m.edsoo.ru/L0I8V814U

https://m.edsoo.ru/U4F8Q0E8O

https://m.edsoo.ru/Y6Y9D4G7X

https://m.edsoo.ru/M5A4P6T1M

https://m.edsoo.ru/J1IN2H3EQV

https://m.edsoo.ru/I4AW6MOW4Z

https://m.edso0.ru/M508T0B0Y

https://m.eds00.ru/TOX1E6C7N



https://m.edsoo.ru/L0I8V8I4U
https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M
https://m.edsoo.ru/J1N2H3E0V
https://m.edsoo.ru/I4W6M0W4Z
https://m.edsoo.ru/M5O8T0B0Y
https://m.edsoo.ru/T0X1E6C7N

nosie. DJIeKTPOMarHuTHas
MHAYKIUSA
PesepBHblii ypok. OnTuka.

67 OCHOBBI CHIeIMATBHON TEOPUHU 1 24.05.2027 https://m.edsoo.ru/M4J2B7W8P
OTHOCHTEIBHOCTH

Pesepubiii ypok. KBanToBast
68 ¢buznka. DneMeHThI 1 24.05.2027 https://m.eds00.ru/R6C9T1Q0Z
aCTPOHOMMH U aCTPOPUUKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7


https://m.edsoo.ru/M4J2B7W8P
https://m.edsoo.ru/R6C9T1Q0Z




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

JleMOHCTpUpOBaT, Ha TpPUMEpPax poJib M MecTo (UMK B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B IMPAKTUYECKOU NESATENBHOCTH
b1 {001 ()7

YYHUTBIBATh TPAHUIBI IPUMCHCHHUS M3YyYCHHBIX (U3NUYSCKUX MOJICIICH:
MarepuaibHash TOYKA, WHEPIMAIbHAs CHUCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TEJI0, UJICAIBHBIN ra3; MOACIHN CTPOCHUS Ta30B, )KUIAKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DIECKTPUYECKUN 3apsii — MpPU PELICHUU

¢bu3nveckux 3a1aq

Pacnio3naBath (usnueckue siBieHUs (IPOIECCH) U OOBICHATh X Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKON Teopuu
CTpPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE MaJieHHe
T€d, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLUs, B3aUMOJCIHCTBUE TeEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oO0béMa Tel TMpH  HarpeBaHUU
(oxJlaXk1eHnHn), TeIJIOBOE paBHOBECHE, HCIApEHHEe, KOHJEeHCcalus,
IJIaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIaXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3anus TCJ, B3aHMO/ICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYEeCcKHe
BEJIMYUHBL: KOOPJIHWHATA, IIyTh, MEPEMENIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tella, CWIa, HMIYJbC Tela, KHHETHUYECKas DHEPIus,
NOTEHIMabHasl JHEpPrus, MeXaHudeckas pabdoTa, MeXaHHYecKas
MOIITHOCTh; TIPY ONMHMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICIT
UCIOJIb3YEMBIX BEJIMYHMH, MX O0O3HAu€HUs M €JAMHHUILIbI, HAaXOAWUTH
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYMHaMU

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC



10.6

10.7

10.8

10.9

10.10

SIBIICHUSI, HCIOJB3ys (U3MUCCKUE BEIMYMHBI: JIaBJICHHUE Tasa,
TEMIEpaTypa, CPEeAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JEUCTBUS TEIUIOBOIO JBUTATEINSI; TPH
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh bu3nyecKuii CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
ANIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HUCTONB3ysd  (pusmueckue
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUIECKOE nouie,
HaNPsDKEHHOCTh  I10JI, ITOTEHLMAN, Pa3sHOCTh ITOTEHUHMAJIOB; IIPU
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYCHUS W EIWHUIIBI; YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYMNHaMN

aHaJIM3UpoBaTh (PU3MUYECKHE TMPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MPUHLUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOM JHEPIuH,
3aKOH COXPaHEHUs MMITYJIbCA, IPUHLUII CYNEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM OTCUYETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPeIHEW KUHETUYECKOM SHEPrUU TEIUIOBOIO JBHUKEHUS MOJEKYN C
aOCOJIIOTHOM TeMIIepaTypol, MEpPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTHU

OOBACHATH OCHOBHBIC MPHUHIIUIBI JCUCTBUS MAaIluH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyuaTh YCJIOBHS HUX 0€30MacCHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

BBIMOTHATE SKCIEPUMEHTHI 110 UCCIAEAOBAHUIO (PU3MUECKUX SIBJICHUN 1
MPOIIECCOB C MCMOJb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; NpU
3ToM (QOopMyIHpOBaTH MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
IKCTIEPUMEHTA, cobuparh  YCTaHOBKY M3  MPEAJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI

OCYIHCCTBJ'IHTB MpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/IBI/I‘IeCKI/IX

BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 H3MEpPEHHs U



10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

HCIIOJIB30BaTh N3BCCTHBHIC MECTOIbI OLICHKN HOFpGHIHOCTGﬁ I/I3MepeHI/II\/JI

UccnenoBaTh 3aBUCUMOCTH MEXIYy (QUINYECKUMH BEJIUYMHAMH C
HCIIOIIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUYecKUX BEIMYHUH B BUJE TAOJIUIl U rpadHKOB, AeaTh BHIBOABI O

pe3yibTaTaM UCCICI0BaHUA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TMPU  MPOBEIACHUU
UCCIIEIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOMCTB U J1a00paTOPHOTO 000PYI0BaAHUS

Pemate pacuérHple 3a1a4d C SIBHO 33JaHHONW (DU3NYECKON MOJENbIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnveckne BETMYMHBI U (POPMYIIbI, HEOOXOIUMBIE s €€ pelieHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyY€HHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;xneHHﬁ C OHOpOfI Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/III€CKI/IG SABJICHUSA

Hcnonp3oBaTh MNpH  pelICHMH YY4EOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOHMCKA, CTPYKTYpHUPOBaHMS,
UHTEpIpeTalMi W NPEJCTABICHUS y4eOHOM M HAY4YHO-TIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUUYECKH

AHAIIU3UPOBATH MMOJIY4aCMYHO I/IH(i)OpMaI_II/II-O

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
KU3HM U1 oOecrieueHrs 6€30macHOCTH TP OOpaIIeHUH ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0POBbS H

CO6J'IIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpymaromeﬁ cpeac

PaGoTtath B rpymnme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUANBHBIX POJIEH,
IUTAaHUPOBAaTh ~ pabOTy  TPYIIbI, PalUOHAIBHO  PACIpENessaTh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAHIAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI



11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

111

11.2

11.3

11.4

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

JleMOHCTpHpOBAaTh Ha TMpUMEpax poib W MecTo (U3MKH B
(hopMUPOBAaHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTUYECKOMN JESITEIIbHOCTU

JIO/IeH, IETOCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUPA

V4yuTeIBaTh T'paHUIIbl IPUMEHCHUA N3YUCHHBIX (1)I/I3I/ILI€CKI/IX MOI[CJ'IGﬁZ
TOYCUHBIN E)JIGKTpI/ILIeCKI/Iﬁ 3apsan, AacpHasa MOACIb aToMa, HYKJIOHHAA

MO/IEJIb AaTOMHOTO Si/Ipa MPH pelIeHNH (PU3NIECKUX 3314

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECChl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
IEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
ANEKTPOMAarHuTHasT MWHAYKLHSA, JCHCTBME MArHUTHOrO IOl Ha
IPOBOJHUK C TOKOM U JBWXKYIIMHCSA 3apsl, 3JIEKTPOMarHuUTHbIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE PpacHpoCTpaHEHUE CBETa,
OTpaXeHHe,  IpejlomiieHue, uHTepdepeHuus, audpakuus U
MoJIIpu3allusl CBeTa, AMCIEPCHUS CBETa, (OTOAIEKTpUUECKUl 3¢ dexT
(potoaddexrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHAasd W  HMCKYCCTBEHHas

PAaaOaKTUBHOCTD

OnuceiBaTh HM3Y4YCHHBIE CBOWMCTBA  BelIECTBA  (DIEKTPUYECKHE,
MAaramMTHBIC, ONITHYCCKUC, IJICKTPHUYCCKYIO IMPOBOAMMOCTL Pa3JIMYHBIX
Cpel) U DJJIEKTPOMAarHUTHbIE SBIEHUS (TPOIECCHI), HCIONb3Ys
¢bu3nueckue  BENUYHMHBL:  OJCKTPUUECKUH  3apsl, CHiIa  TOKa,
ANIEKTPUUYECKOE  HANpPSHKEHHWE,  AJIEKTPHUECKOE  COMPOTHBIICHUE,
pasHocTh moteHnmanoB, DJIC, paboTa TOoka, WHAYKIHS MarHUTHOTO
monsg, cuna Awmmepa, cwia JlopeHlla, WHAYKTUBHOCTh KATYIIKH,
DHEPTUsl AIEKTPUYECKOTO M MATrHUTHOTO TOJIeH, MEpPHOj] M 4YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
rapMOHHYECKUX DIIEKTPOMArHUTHBIX Kose0aHui, doxycHoe
paccTosiHie W OINTHUYecKas CHUJIa JIMH3BI, MPU OMNUCAHUU TPABUILHO
TPaKTOBAaTh (PUIUYECKUH CMBICT HCIOJB3YEMBIX BEIMYWH, UX
0003HaYeHMUsI U E€OUHMIBI; YyKa3blBaThb (OPMYJIbIL, CBSA3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJTUUUHY C APYTUMU BETUYUHAMU



11.5

11.6

11.7

11.8

11.9

11.10

11.11

11.12

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(1)H3H‘-I€CKI/I€ BCJIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)H3H‘-I€CKPII>1 CMBICJT UCITIOJIb3YCMbIX BCJIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKYIO BCIUMYUHY C APYTUMHU BCIIMYHNHAMH, BBIYUCIATH

3HAYCHUC (bH?)H‘ICCKOfI BCJINYHHBI

AnanmusupoBath (U3MYECKHE TMPOLECCHl W SIBICHHS, HCIOIb3YS
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapaIeIbHOTO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUS CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUs
UMITYJIbCA, 3aKOH COXPAaHCHHUsS DSJEKTPHUECKOTO 3apsjia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOTO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBHIPAKCHUE M YCIOBHUS

(TpaHuIIBI, 001ACTH) TPUMEHUMOCTH

OHpGI[GJ'ISITI) HArpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArHvuTHOTO IIOJIA

MMPOBOAHHKA C TOKOM, CHJIbL AMnepa H CHJIbI HopeHua

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

3€pKaJioM, TOHKOW JIMH301

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUil; MpH
sToM (opmynaupoBaTh TmpobieMy (3amady) M TUIMOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

OCYHJ;CCTBJ'ISITB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTL ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

HUCIIOJIB30BaTh U3BCCTHBIC METO/IbI OLICHKN HOFpCI.HHOCTCﬁ I/I3MCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpSIMBIX ~ M3MEPEHWH; TMpPU ITOM KOHCTPYHMPOBAaTh YCTAHOBKY,
¢bukcupoBaTh pe3yJiabTaThl IOTYYEHHOH 3aBUCUMOCTU (PU3NYECKUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 pPe3ysibTaTaM

HUCCICIOBaHUA

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna MpH  POBEICHUU



11.13

11.14

11.15

11.16

11.17

11.18

11.19

UCCIIEIOBAaHUH B paMkKax ydeOHOTO OSKCIEpUMEHTa, YydueOHO-
UCCIIEIOBATEIBCKOM M MPOEKTHOW JEATENbHOCTH C MCIIOJIb30BAaHHEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTOJB3ysl (PU3MYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajIm3a
yCIOBHS  3aaud  BBIOMpAaTh  (PU3MUECKYIHO MOJECb, BBIIACIATH
(du3nueckre BENMYUHBI B (HOPMYIIBI, HEOOXOUMBIE ISl €€ pPEeIICHUS,
MPOBOJIUTH PACUYETHI U OI[CHUBATH PEAIbHOCTH MOJyYEHHOTO 3HAYCHHS

(bu3nYecKoil BETUYNHBI

PemraTe Ka4E€CTBCHHBIC 3aJa4u: BbBICTPAUBATDH JJOTUYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;leeHHﬁ C OHOpOfI Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/ISI/IT-ICCKI/I€ SABJICHUSA

Hcnonp3oBaTe MOpU  pelICHMH Y4eOHBIX 3aJady  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOMCKA, CTPYKTYpUpPOBAHMUS,
UHTEpIpeTalMM W NPEJACTABICHUS Y4eOHOM U HAy4YHO-IIOMYJISIPHOU
uHpOpMalUY, NOJYYEHHOW M3 Pa3IUYHBIX MUCTOUYHUKOB; KPUTHUECKU

AHAJIU3UPOBATH MMOJIY94aCMYHO I/IH(I)OpMaI_II/IIO

OOBSCHATh MPUHIUIBI ACHCTBHUSI MAalIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

MOBCETHEBHOMN KU3HU

[IpuBonuTh mpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IMPOLIECCOB OKPY’KAIOIIET0

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOHCTBAMM, MJISI COXpPAHEHUs 3[0pPOBbS U

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeAessTh
O0S53aHHOCTM M IUIAHUPOBATh  JIESITENBHOCTh B  HECTaHAAPTHBIX
CUTyalUsIX, aJEKBATHO OLIEHMBATb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIACC
Kon Kox npoBepsiemoro
IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS
pasaeJia 3JIeMEHTAa
OU3NKA 1 METO/IbI
HAVYYHOTI'O IIO3HAHUA
®usuka — Hayka o npupoje. Hayunbie MeTonbl
11 MO3HAHUS OKPYXarOILEro MHUpa. Ponb
' 9KCIIEPUMEHTAa M TEOPUM B IpOLIECCe IO3HAHUS
MPUPOABI. DKCIIEPUMEHT B (PU3HKE
MopenupoBanue busznyeckux  SIBICHUHN u
npoueccoB. Hayunble runoressl. @usuueckue
3aKOHbl W TEOpHM. ['paHULBI NPUMEHUMOCTH
1.2 ¢usnvyeckux 3akoHOB. [IpHHIMII COOTBETCTBUSI.
Pomp u wMecto ¢usuku B dopmupoBaHUH
COBPEMEHHOM  HAy4yHOM  KapTUHBI  MHpA, B
MIPaKTUYECKON JESITEIbHOCTH JTIOACH
2 MEXAHHKA
KNHEMATHU
2.1
KA
Mexannueckoe  nBHkeHUE. OTHOCHTEIBHOCTH
2.1.1 MexaHudeckoro aBmxkeHus. Cucrema otTcuéra.
Tpaexropus
[lepemerienue, CKOpOCTh (CpemHssl CKOPOCTb,
MTHOBEHHAas CKOPOCTbH) u YCKOpEHHE
212 MaTEpUaJIbHOM TOUYKHM, MX HPOEKIHH Ha OCHU
cuctembl KoopauHat. CloKeHue MepeMeleHni
U CII0KEHUE CKOPOCTEN
PaBHOMEpHOE u PaBHOYCKOPEHHOE
213 MPSAMOJIMHENHOE JIBUKCHUE. I'padpuxu

3aBUCUMOCTH KOOPpAWHAT, CKOPOCTHU, YCKOPCHMH,

IIyTH W TMEPEMEIIECHNUs MaTepPUAIbHOW TOYKH OT



2.14

2.15

2.16

2.1.7

JIMHA
MUKA

221

2.2.2

2.2.3

2.2.4

2.2.5

2.2.6

BpEMEHU

CBoOopaHoe majienue. Y CKopeHue CBOOOTHOTO

najgcHus

KpusonnHeliHoe nBukeHne. PaBHOMEpHOE NBHKEHHE
MaTEpHUAIbHOM TOYKM 10 OKPYXKHOCTH. YTJOBasd
CKOPOCTb, JIMHEWHass cKopocThb. Ilepmon u wacrora.

LleHTpocTpeMuTEeNbHOE YCKOPEHHE

Texundeckne YCTPOMCTBA: CIIUJIOMETP,

JBU)KEHUE CHApsZOB, LEMHBIE M PEMEHHBIC

nepenayu
[Ipaktrueckue paboTel. M3MepeHne MrHOBEHHOM
ckopoctu. MccnenoBaHWe COOTHOLICHUS MEXIY
MyTsIMU, MPOHIEHHBIMU TEJIOM 3a
MOCJIE/I0BATEIbHbBIE PAaBHbBIE MPOMEKYTKH BPEMEHHU
IpU PABHOYCKOPEHHOM JBWKEHUM C HayaJbHOU
CKOpPOCTbIO, paBHOW HyJt0. M3ydeHue IBHKEHUS
apuKa B BA3KOW JKUIKOCTH. M3yueHue IBHKEHUA

TCIa, 6p0H_IeHHOFO TOPU30OHTAJILHO

[Ipunnun otHocurensHOCTH ['aymnes. IlepBwii
3akoH  Hbrorona. HMHepruanbHble  CHUCTEMBI

oTcyéra
Macca Tena. Cuna. IlpuHnun cyneprno3uuuu
cuII
Bropoii 3akon HploTOHa i1 MaTepUalbHOU
TOYKM B MHEPUHMAIBHOW CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HprooToHa s
MaTepUaIbHBIX TOYEK
3aKOH BCEMHUPHOTO TAroreHus. Cuia TKEeCTH.
[lepBas kocMHuueckas ckopocTh. Bec tena
Cuna ynpyroctu. 3akoH ['yka
Cwia tpenusa. Cyxoe Ttpenue. Cuna TpeHUs

CKOJIBXXCHHUA 151 CHhJia TPCHUMA ITOKO4I.



Koaddumment tpenus. Cuna cOmpoTHUBICHUS

IIpH ABMIKCHUU TECJIa B ) KUAKOCTH HUJIM T'a3€C

[locrynatenbHOoe M BpallaTelabHOE JBUKEHUE

e abCoIOTHO TBEPIOTO Tela
MOMEHT Cuiibl OTHOCHUTEIBHO OCH BpalICHUS.
2.2.8 [Ineyo cunbl. YcnoBusi paBHOBeCHsS TBEPIOTO
tena B UCO
229 TexHuueckue  ycTpoiicTBa: MOAIINITHUKH,
o JBUKEHHE UCKYCCTBEHHBIX CITyTHHUKOB
[IpakTuueckue paOoThl. M3ydeHWe NBHKEHUS
Opycka MO HAaKJIOHHOM  IJIOCKOCTH  TOJ
neiictBueM Heckonbkux cui. HMccnenoBanue
2910 3aBUCUMOCTH CHUJI YIPYIOCTH, BO3HUKAIOIIMX B
o nedpopMuUpyeMoil  MpyKHUHE U PE3MHOBOM
oOpasnie, OT BeIWYUHBI UX Jedopmaiuu.
UccnenoBanue yciioBuil paBHOBECHSI TBEPIAOTO
TeJa, UMEIOLIETr0 OCh BpallleHus
23 3AKOHBI COXPAHEHUA B
' MEXAHUKE
WMnynec  MaTepuaJbHOM  TOYKH, CHUCTEMBI
231 MaTepuagbHBIX Touek. Mmmynbec cuibl U
N3MEHEHHE UMITyJIbCa Tella
932 3akoH coxpaHenus wumnyiasca B HCO.
s PeakTuBHOE NBUXKEHUE
2.3.3 Pabora cuibl
2.3.4 MOIIHOCTE CHIBI
938 Kunernueckass 3Heprus MaTepuaibHOW TOYKH.
o TeopeMa 0 KHHETHYECKOW SHEPTUH
[TorenumaneHas 3Heprus. [loTreHumanbHas sHEprus
236 yIpyro nepopMupoBaHHON MPYKHUHBI.
o [ToTenunanpHas SHEPTUs Tesa BOIU3U MOBEPXHOCTH
3emun
237 [loTeHuManpHBlE W  HEMOTEHUUAIBHBIE  CHJIBL

CBi3p pa6 OThBI HECMMOTCHIIMAJIBHBIX CHIJI C



H3MCHCHHEM MEXaHUYEeCKOH OHCPIrun CHUCTCMBI

TeNl. 3aKOH COXPaHEHMsI MEXaHUYECKON SHEPIUU

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckue YCTpPOWCTBA: JBH)KEHHE DAKET,
o BOZOMET, KOIIEp, IPYKUHHBIN ITHCTOJIET
IIpaktuyeckue pabGotbl. WM3ydeHue cBs3U
2310 CKOPOCTEH Tel TMpHU HEyNpyroMm yzaape.
o HccnenoBanne cBA3M  pabOThl  CHIIBI €
M3MEHEHUEM MEXaHUUYECKOM 3HEPIuu Tena
MOJIEKVYJISIPHAS ©U3UKA U
TEPMOJNHAMUKA
OCHOBbBI MOJIEKVIJIAAPHO-
KUHETUYECKOH TEOPUU
OcHoBHbIE II0JIO’KEHHUS MOJIEKYJIIPHO-
311 KMHETUYECKOM Teopuu. BpOyHOBCKOE IBHIKEHHE.
o Huddysus. Xapakrtep JIBHDKCHHS u
B3aMMO/JICHCTBUS YaCTHI] BELLIECTBA
Mogenu cTpoeHus Tra3oB, KUIKOCTEH U
3.1.2 TBEPABIX TeT U OOBSICHEHHE CBOMCTB BEIIECTBA
Ha OCHOBE 3THX MOJEIIEH
313 Macca wmosekyn. KosmmuecTtBo — BemiecTBa.
o [ToctosiHHas ABoragpo
314 TemmmoBoe paBHOBecue. Temmeparypa u €€
o n3Mepenue. [Ilkana remneparyp Lienbcust
Monens nneanpHoro raza. OCHOBHOE ypaBHEHUE
3.15 MOJIEKYJIIPHO-KHHETHYECKOU TEOPUHU
UJEAIBHOTO Ta3a
AbGconoTHas Temreparypa Kak mepa cpeaHei
3.1.6 KHMHETUYECKOW SHEpPruM TEIJOBOIO JIBUKEHUS
yactul rasa. [llkana remneparyp Kenbuna
317 VYpaBuenne Knaneiipona — Menaeneesa.
o 3akon JlanbTOHA
318 l'azoBbie 3akoHBI. M30mporecchl B HI€aIbHOM

ra3€¢ C IOCTOAHHBIM KOJIHMYECCTBOM BCIHICCTBA:



3.1.9

3.1.10

n30TepMa, U30X0pa, n300apa

TexHnueckue YCTPOWCTBA: TEPMOMET,
OGapomerp
[IpakTnueckue paboTsl. M3MepeHue Macchl
BO3JyXa B KJIacCHOM KoMHare. MccienoBanue
3aBUCUMOCTHU MEX]y ITapaMeTpaMu COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

3.2 OCHOBbI TEPMOJNMHAMMKN

3.2.1

3.2.2

3.2.3

3.2.4

3.25

3.2.6

3.2.7

3.2.8

TepmoauHamuueckas cucrema. BnytpeHnnss
SHEPrus TePMOJAUHAMHYECKOW CHCTEMBI M CIIOCOOBI

€€ U3MEHEHUS

KonunuectBo Ttemnorsl u pabora. BHyTpeHHss

QHCPIuA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

Buner TeIIoNepeIaun: TETJIONPOBOHOCTb,
KOHBEKUHUS, U3JIydeHue. TermnoéMKoCTh  Tela.
VYnaenpHass  TEIUIOEMKOCTb  BelmecTBa.  Pacuér

KOJIMYCCTBA TCIJIOTHI IIPHU TCILJIOIICPCaauc

IlepBbii 3akoH TepmonuHamuku. [IpuMeHeHue
IIEPBOIO 3aKOHa TEPMOAVHAMUKH K
n3onpoueccam. ['paduueckas uHTEepHperanus

paboTs raza

TermoBble  mamuHbl.  [IpuHOMNBL  1EUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBanus SHEpPTUH B
TeIIoBbIX MamuHax. Koad¢uuueHT mone3Horo
nevictBust (mamee — KIIJI) TermoBoil MamiuHBEIL.

Huxn Kapno u ero KITJ{

Bropoii 3akon Tepmomunamuku. HeoGpaTumocTh
MpOLECCOB B Ipupoje. TemnoBble IBUTATENM.

DKoJ0ru4ecKure npoOIeMbl TEIIO3IHEPTETUKH
Texnuueckune YCTpOMCTBA: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOIMIBHUK,
KOHJUITOHED
[IpakTuueckue paboThl. V3mepeHue ynenbHON

TEIUIOEMKOCTH



ATPET'ATHBIE COCTOSAHUA

3.3 BEIIECBA. ®A30BbIE
ITEPEXO/IbI

3.3.1

3.3.2

3.3.3

3.34

3.35

3.3.6

3.3.7

4 OJIEKTPOAMMHAMUKA
4.1 OJIEKTPOCTATHUKA

411

4.1.2
4.1.3
4.1.4

415

[TapooOpa3oBanue n KoHaeHcauus. VcnapeHue u
KUIIEHUE. YJelbHas TEeIUIoTa IapooOpa3oBaHUsL.
3aBUCHMOCTb TEMIIEPATYPbl KUIEHUS OT AaBJICHUS
AOGcCoytoTHasT M OTHOCUTENIbHAs  BIAXKHOCTh
Bo3ayxa. HacelmeHHsIi nap
Teépnoe Tteno. Kpucramnmueckue u amopgHbIe
Tela.  AHH30TPONHS  CBOWCTB  KPHCTAJJIOB.
Kunkue kpucramisl. CoBpeMeHHbIE MaTepUabl
[InaBnenne ¥ KpuUcTaM3auus. Y aenbHas

TeruioTa iasieHus. CyommMmarust
YpaBHEHHE TEIIIOBOTO OamaHca

TexHudeckue  yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP, KaJIOPUMETD, TE€XHOJIOIMH
IIOJIyYEHUsI COBPEMEHHBIX MAaTEpPUAIOB, B TOM

quciie HAHOMAaTepUalloB, U HAHOTEXHOJIOTUU
IIpakTuyeckue padboTsl. M3MepeHue BIa)KHOCTH

BO3/yXa

Onextpu3auus Tell. DJIEKTpUYecKuil 3apsin. /[Ba

BHJA JJIEKTPUUIECKUX 3apsI0B
[IpoBOIHMKH, AUDIIEKTPUKHU U MOJIYIIPOBOAHUKH
3aKOH COXpaHEeHUsI AJIEKTPUUYECKOTO 3apsiia
B3aumoneiicteue 3apsanoB. 3akon Kymnona

DneKkTpruyeckoe oJIe. HamnpsxénnocTs
aneKTpudeckoro noss. [IpuHmmn cyneprno3uuuu.

JInHuM HaPsHKEHHOCTH 3JIEKTPUIECKOTO TOJIS

PabGora cun QJICKTPOCTATUYCCKOI'O ITOJIA. IloTenuman.

4.1.6

Pa3HocTtrs moTeHmmnanos

4.1.7

HpOBO}IHI/IKI/I U JUDJICKTPUKK B IMOCTOSAHHOM

QJICKTPUICCKOM II0JIC. I[I/IBHGKTpI/I‘{eCKaH



IIPOHUIACMOCThb

DnekTpoémMkocTh. KonaeHcarop. DaeKTpoEMKOCTh

4.1.8 IIJIOCKOTO KOHJIEHCATOpa. DHEPrus 3apsHKEeHHOTO
KOHJICHCATOpa

TexHudeckue YCTPOMCTBA: AIIEKTPOCKOII,

419 ANEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIIuTa,

o 3a3eMJICHHE  DJICKTPONPUOOPOB,  KOHJICHCATOD,

KCEPOKC, CTPYWHBIN IIPUHTED

[TpakTnueckue paboTHI. Wzmepenne
4.1.10 )
ANEKTPOEMKOCTH KOHJIEHCATOPA
ITOCTOSTHHbIN
4.2 DJIEKTPUYECKUU TOK. TOKU B
PA3JIMYHBIX CPEJJIAX
YcnoBus CYIIECTBOBAHHS MIOCTOSTHHOTO
421 3JEKTpUYeCKOro Toka. Mcrounuku toka. Cuia
Toka. [locTostHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 17151 yyacTka Lenu
123 DJNEeKTpUYecKoe  CONpPOTHBIEHHE.  YIeIbHOe
- COTMPOTUBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, MapaiienbHOE, CMEIIaHHOE
o COCTMHEHUE IMPOBOTHUKOB
Pabora snektpuueckoro toka. 3akoH J[koyms —
4.2.5
Jlenna
4.2.6 MOMIHOCTB TEKTPUUECKOTO TOKA
anekTpoaBwkymas cwia (manee — OJC) w
427 BHYTpEHHEE COIPOTUBIEHHE MCTOYHHKA TOKA.
- 3akoH Oma s 1OJAHOM  (3aMKHYTOM)
anekTpudeckoit nenu. KopoTkoe 3ampikanue
DNeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAJUIOB.
4.2.8 3aBUCUMOCTh ~ COTNPOTHBIICHHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
429 DnexTpuueckuid TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10 [HonynpoBonuuku. CoOcTBeHHass U MpPUMECHas



MPOBOJMMOCTh MOJYIPOBOAHUKOB. CBOMCTBAa p-N

nepexoa. [lomynpoBoJHUKOBBIE TPHOOPHI

4211 DNEKTPUYCCKHA TOK B INEKTPOJIUTAX.
o DNEeKTPOIUTHYECKAs JUCCOLUAIUS. DIEKTPOIIN3
DnekTpruyeckuil Tok B razax. CaMOCTOSITENIbHBIN U
4.2.12 HECaMOCTOSITENIbHBIN pa3pal. Paznuusble THIBI
caMoCTOSITeNLHOTO paspsaaa. Monuus. [lnazma
TexHuyeckue ycTpoiicTBa: ammepMerp, BOJBTMETD,
peocTaT, MCTOYHUKH TOKA, 3JICKTPOHATrPEBATEIIbHBIE
T puoOopHI, AIEKTPOOCBETUTEIbHbBIE puoOOPHI,
o TEPMOMETpP  CONPOTHBIICHUS, BaKyyMHBIH  JHOJ,
TEPMUCTOPHI u (boTOpe3nCTOPHI,
MTOJTYTIPOBOTHUKOBBIH MO/, TaJlbBAHUKA
[IpakTuueckue paboThl. M3yueHue cMEIaHnHoro
COCITUHEHUS PE3UCTOPOB.
4.2.14 N3mepenne OJIC wucTOYHMKA TOKa M €ro
BHYTPEHHETO CONpOTHBICHUs. HalOmroneHue
ANEKTPOJIN3A
11 KJIACC
Kon Koanposepsiemoro IIpoBepsiembIe 3JIeMEHTHI
pasiena 3J1eMeHTa CO/IePIKAHUS
4 DJIEKTPOAMHAMUKA
MATHUTHOE TIOJIE.

OJIEKTPOMATHUTHAA MHYKINA

43.1

4.3.2

4.3.3

IlocTtossHHBIE MarHUTHL. B3auMoaeicTBUE MOCTOSHHBIX

MAarHuToB

MaruuTtHOE 1I071€. BEKTOp MarHMTHOW MHAYKLUH.
[Ipuannn  cyneprnio3unmu.  JIuHMM ~ MarHUTHOU
uHaykuud. KapThHa JMHUNR MarHUTHOW WHIYKIUU

I10J1A ITOCTOSAHHBIX MarHUTOB

MarauTHOE TIOJNIE TPOBOJHMKA C TOKOM. KapTuHa

JMHUN [O0ds IJIUHHOIO npsaMoro mnpoBOAHHKA U



3aMKHYTOTO KOJBLEBOIO IPOBOJHHUKA, KaTYHIKH C
TokoM. OnbIT Opcrena. BzaumonelictBre NpoBOAHUKOB

C TOKOM
4.3.4 Cwia Amnepa, €€ MOJlyJIb Y HAIPABIICHUE

Cuna Jlopeniia, € MOIyJb | HalpaBJlCHUE.
435 JB>keHUE 3apsHKEHHOM 4YacTUIbl B OJAHOPOIHOM

MarHuTHOM Ioje. PaGoTa cuiibl HopeHua

4.3.6 SIBjieHUE AIEKTPOMArHUTHON MHIYKIIUHU
4.3.7 [ToTok BekTOpa MArHUTHON UHIYKIIUHU
OJC wunaykuuu. 3aKOH 3JEKTPOMAarHUTHOM WHIYKIUU
4.3.8 Dapaes
BuxpeBoe snextpuueckoe moie. DAC uHAYKUUU B
4.3.9 IIPOBOJIHUKE, JBUKYIIEMCS IOCTYIIATEIbHO B
OJTHOPOJHOM MarHUTHOM I10JIe
4.3.10 [IpaBuio Jlenma
NunyktuBHOCTh. SIBeHue camomuaykuuu. OJIC
4311 CaMOWHTyKITUT
4.3.12 OHeprust MarHUTHOTO MOJISl KaTyIIKHU C TOKOM
4.3.13 ONEeKTpOMAarHUTHOE I10JIe
Texnuyeckne  ycTpoiicTBa: IOCTOSIHHBIE  MAarHUTBHI,
4.3.14 ANIEKTPOMArHuThl,  DJIEKTPOJBHUraTelb,  YCKOPHUTEIU
AIIEMEHTapHBIX YaCTHII, MHAYKIIMOHHAS 11€Yb
[IpakTuueckue paboTel. M3ydeHHe MarHUTHOTO MOJIS
KaTyllku ¢ ToOkoMm. HMccrnegoBaHue — JOEWCTBUSA
4315 MOCTOSSHHOTO ~ MarHuTa Ha paMKy C  TOKOM.
HccnenoBanue sIBICHUS YJIEKTPOMArHUTHOW WHIYKITHH
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUWYECKHUE U
5.1 DJIEKTPOMATHUTHBIE
KOJIEBAHU A
KonebarenpHast cucrema. CBoOOAHBIE KOJeOaHUS.
51.1 l'apmonnueckne  konebanms.  Ilepwon, wacrora,

aMILTUTY/Aa U ¢a3a KojaeOaHHi

51.2 [IpyxuHHBIA MassTHUK. MaTeMaTHYECKUI MassTHUK



5.2

5.1.3

5.14

5.15

5.1.6

5.1.7

518

519

5.1.10

5.1.11

5.1.12

YpaBHeHue rapMOHUYECKUX KOJIeOaHMi.
Kunematnueckoe U AMHAMUYECKOE  OIKCAHUE

K0J1e0aTeIbHOI0 JABHKCHUA

[IpeBpamenue SHEPTrUH npu rapMOHUYECKHUX
KoJiebanusax. CBsi3b aMIUTUTYIbI KOJIGOAHUN HCXOAHOU
BEJIMYUHBI C aMIUTMTYJaMU KoyieOaHWi €€ CKOPOCTH H

YCKOPEHUS

Konebarenpupiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIC
KoJIeOaHHS B UCATHHOM KOJICOaTEIbHOM KOHTYpEe. AHAJIOTHSI
MEXITY MEXaHHUYECKUMU u ANIEKTPOMATrHUTHBIMH

kosnebanusamu. @opmyna Tomcona

3aKoH COXpaHCHUA OHCPIun B nacajlbHOM

K0J1e0aTeIbHOM KOHTYpE

BBIHY)KI[eHHLIe MexaHHJeckue Kojiebanus. Pe3onanc.
Pe3onancHas KpuBasi. BLIHY)KIIGHHI)IC SJICKTPOMArHuTHBLIC

KoJIeOaHUs.
[Tepemennsblil Tok. CUHYCOUIANBHBIN TEPEMEHHBIN TOK.

MoIIHOCTh IIECPEMCHHOI'O TOKa. AMHJII/ITy,Z[HOC n

HeﬁCTBYIOMCG 3HAYCHUC CUJIbI TOKA U HAITPSXKCHUA

Tpancpopmarop.  IlpouwsBojacTtBo, nmepegada U
MOTpedlieHNe NEKTPUIECKON IHEPTHH. DKOJIOTUYECKHE
PUCKH TIpU TPOU3BOJICTBE JIJICKTPHUUECKOU HSHEPIHH.
KynpTypa  ucnonb30BaHMsSI ~ DJIEKTPOIHEPTUHU B

MOBCETHEBHOM KU3HU

Texauueckue YCTpOMCTBA: ceiicMorpad,

BHGKTpI/I‘leCKI/Iﬁ 3BOHOK, JIMHUHU 3JICKTPOIICpCaaYq

[IpakTuueckue pabothl. MccrnenoBanue 3aBHCHUMOCTH
nepuosia MaibIX KojieOaHUil rpy3a Ha HUTU OT JJIMHBI
HUTH W Maccel Tpy3a. MccienoBaHue mnepeMeHHOro
TOKa B LENU U3 IOCIEI0BAaTEIbHO COEIUHEHHBIX

KOHJIEHCATOPa, KaTyIIKU U Pe3UCTopa

MEXAHMYECKUE U
OJIEKTPOMAT'HUTHBIE BOJIHBI

521

MexaHn4deckue BOJIHBI, ycCiioBuss  pacCIipOCTPpaHCHUA.



5.2.2

5.2.3

5.24

5.25

5.2.6

5.2.7

5.2.8

OIIT
NKA

5.3

531

5.3.2

5.3.3

534

5.35

5.3.6

ITepuon. CkopocTh pacnpOCTpaHEHUsT W JJIMHA BOJIHBI.

HonepeqHHe " IPOAOJIbHBIC BOJIHBI

Wutepdepenims u audpakuus MEXaHUYECKHX

BOJIH

3Byk. CkopocTh 3BykKa. ['poMKOCTh 3ByKa.

Bricora Tona. TemOp 3ByKa

3JI€KTpOMaI‘ HUTHBIC BOJIHBI. YcaoBus H3JTy4YCHUA
QJICKTPOMAroHuTHBIX BOJIH. Bzanmuas OpHCHTAlUA

BEeKTOpOB E, B 1 v B 2JIEKTPOMAarHUTHOM BOJIHE B BAKyyMe
CBoiicTBa  2JIEKTPOMAarHUTHBIX  BOJH:  OTpaKEHUE,

MpeoMIICHHE, MOJISIpU3aIus, nudpaxus,

uHTepdepenusa. CKOpoCTb JIEKTPOMArHUTHBIX BOJIH

[IIxama 3IIEKTPOMATrHUTHBIX BOJIH. IIpumenenne

SJICKTPOMArHMTHBIX BOJIH B TCXHUKC 1 6I>ITy

IIpuHuMnBl paguocBsa3u M TeleBUACHUs. Pannonokarus.

BJ'ICKTpOMaFHI/ITHOC 3arpA3HCHUC Oprxca}omeﬁ CpCabl

TexHuueckue YCTpOﬁCTBa: MY3bIKAJIbHBIC
HUHCTPYMCHTHI, YJIbTpa3ByKOBaA JUarHoCTHuKa B
TECXHUKC U MCAUIIUMHE, paaap, paI[I/IOl'IpI/IéMHI/IK,

TeJIEeBU30p, aHTeHHa, Tenedon, CBY-neun

[TpsiMmosMHEHOE pacpOCTpaHEHUE CBETA B OJJHOPOJHOU
cpene. Jlyu cBeta
OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[Noctpoenre n300pakeHNH B TUIOCKOM 3epKajie
IIpemomiieHne cBeta. 3akOHBI TPEJIOMIICHMS —CBETA.
AOCONIOTHBIN MOKa3aTesb MPeToOMIICHUS
IlonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroa
MIOJIHOTO BHYTPEHHETO OTPaXKEHUS
Hucnepcust cera. CloxHBIH cocTaB 0esnoro
cBerta. [lBer
CoOuparomye 1 paccenBarolye JUH3bl. TOHKas JIMH3A.

DOKYyCHOE PACCTOSHHE W ONTHYECKas Cuja TOHKOW



5.3.7

5.3.8

5.3.9

5.3.10

5.3.11

5.3.12

nuH3bl. [locTpoeHne n300pakeHUN B COOMPAIOIMINX H
paccenBarommx JmMH3aX. POpMylia TOHKOH JIMH3BI.

VBenuuenue, qaBacMoe JIMH30U
[Ipenenbr TPUMEHUMOCTH TE€OMETPUIECKON ONITUKH

HNutepdepennius cBera. KorepeHTHbIE UCTOYHHUKHU. Y CIIOBUS
HaOII0ACHUS MaKCUMYMOB u MHUHHMYMOB B
UHTEpPEPEHIIMOHHON  KapTUHE OT JABYX CHH(a3HbBIX

KOTCPCHTHBIX HCTOYHUKOB

Hudpakmus cera. dudpakuumonnas pemérka. YcCioBHe
HAONMIONICHNST  TJIABHBIX ~ MAaKCUMYMOB  TIPH  TIaJICHUU

MOHOXPOMAaTHYECKOI'0 CBETa Ha TUPPAKIUOHHYIO PELIETKY
[Tonsipusanus ceera

TexHuueckue YCTPOWCTBA: OYKH, nyna,
¢doToanmapar, MPOSKIUOHHBIN anmapar, MUKPOCKOTI,
TEJECKOI, BOJOKOHHAs ONTHKA, JU(PPAKIHMOHHAS

pemeTKa, mOISTPOUL

[TpakTnueckue paboTel. W3mepeHue mnokazaTens
IPEIOMIICHUS. HccnenoBanue CBOWCTB
n3obpaxenuit B snH3ax. HaOmonenuwe nucnepcuu

CBCTa

BJIEMEHTHI CITIELTUAJIBHOM
TEOPMM OTHOCUTEJIBHOCTHU

I'paHunBI  NPUMEHMMOCTH  KJIACCUYECKOM  MEXAHMKHU.

HOCTy.]'IaTBI TECOpHUU OTHOCHUTCIBHOCTU: HWHBAPUAHTHOCTD

61 MOJYJIsI CKOPOCTM CB€Ta B  BaKyyme, IPUHLHI
OTHOCHUTENIbHOCTH DUHILITeHHA
OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU
6.2 U COKpAILIEHUE JUTUHBI
6.3 DHeprus U UMIyJIbC CBOOOTHOMN YaCTHUIIBI
CBs13b MacChl ¢ SHEPrUei U UMMYIHCOM CBOOOTHOM
6.4 YACTHUIIbl. DHEPTHUS MOKOsI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOI

7.1

OIITHUKHU



7.11

7.1.2

7.1.3

7.1.4
7.15

7.1.6

7.2 CTPOEHME ATOMA

721

71.2.2

7.2.3

724

7.25

7.2.6

ATOMHOE
SIJIPO

7.3

7.3.1

7.3.2

®otonsl. Dopmyna Ilnanka cBA3M SHepruu
¢doToHa C ero 4actoToil. DHEPrus U HMITYJIbC

dboToHa

OtkpeiTHe U uccinenoBanue poroddpdexra. OnbITH

A.T'. CtoneroBa. 3akoHbI (hoTOdPdeKTa

VYpaBHenue  OiHmTeiiHa s Qortodddexra.

«Kpacnas rpanuma» ¢portodddexra
Hasnenue cBera. OnbiTel [1.H. JIeOGenena
XUMHAYECKOE IEUCTBUE CBETA

Texanuueckue YCTpOMCTBA: ¢boTo31eMEHT,

(1)OTO,Z[3.T‘H/IK, COJIHCYHasA 6aTape;1, CBCTOOHUO]

Monens aroma Tomcona. OnbiTel Pesepdopna o
HCCIIE0BAHUIO CTPOEHHUs aroMa. [lnanerapHas

MOJCJIb aTOMa

IToctynatel bopa. WM3mydyeHue u©  1OIUIOLIEHUE
(OTOHOB IpH NEPEXOoJie aromMa C OJHOIO YPOBHS
Hepruu Ha Jpyrod. Bunel cnektpoB. Crektp
YPOBHEW SHEPTUH aTOMa BOJAOPOAA
BosHoBbie cBoiicTBa uyactul. Bonnbl ne bporns.
KopnyckynsipHo-BoiHOBOM  ayanusM.  J{udpakuus
3JIEKTPOHOB HA KpHUCTAILIaX
CnoHTaHHOE M BBIHYXKICHHOE  H3JIyY€HHUE.
VYeTpoicTBO U IpUHLIMIT PabOTHI Jlazepa
TexHudeckue yCTpOMCTBA: CIEKTPAJIBHBIA  aHAIU3
(criekTpockoI), 1a3ep, KBAHTOBBIM KOMIIBIOTEP
[TpakTuyeckue padotsl. HaGmoneHue nuHeiRvaToro

CHeKTpa

MeTtoapl Ha6J'IK),Z[CHI/I$I )51 perucTpanmuun

SJIEMCHTAPHBIX YaCTHUI]

OtkpeiTie paanoakTuBHOCTH. OmnbiThl Pesepdopaa mo

OIPEACIICHUTIO coCTaBa  pPaarOAKTHBHOI'O H3JIYyYCHHUS.



7.3.3

734

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

CgoiictBa anb(a-, Oera-, ramma-m3nydeHus. BrusHue

PaarOaKTUBHOCTH HaA ) XUBBIC OPraHU3MbI

OtkpelTHe TpOTOHa U HeWTpoHa. HykionHas
Mozensb siapa ['eitzendepra — iBanenko. 3apsia siapa.

Maccosoe uncio sapa. M3oronsl
Anbda-pacnan. DNeKTpOHHBIA M MO3UTPOHHBIN Oera-
pacnax. l'amMMma-usinydeHue. 3aKOH pagHMOaKTHBHOIO
pacraga
OHeprusi CBA3M HYKJIOHOB B sdjpe. SnepHble
cuibl. Jleekt Macchl saapa
SnepHble peakuuu. [lenenue u cuHTE3 su€ep
SAnepusiii peaktop. Tepmosinepubiii cuntes. [Ipobiaemsr
U NEPCIEKTUBBI SIEPHON SHEPreTUKU. JKOJOTUYECKHE
ACMEKThI AJIEPHOM SHEPTETUKU
OnemeHTapHble  4YacTulbl.  OTKpBITHE  MO3UTPOHA.
@dyHaaMeHTaIbHbIE B3aUMOAEHCTBUSA
TexHuueckue yYCTpOMCTBa: JIO3UMETp, Kamepa
Bunscona, siaepHslil peakTop, arToMHas bomba
[IpakTnueckue pabotel. lccrnegoBanue Tpekos

qacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

8.4

8.5

Bun 3Bé&nnoro neba. Co3Besnus, SpKue 3BE3IbI,

IJIaHCThI, UX BUIAUMOC JIBUKCHUC

Conneunas cucrema. IlmaHeTsl 3eMHOI T'pYIIIIBI.
IImaneTel-THTAaHTEI W WX CIIYTHUKH, KapJIUKOBBLIC

m1adeTel. Manbie Tena COTHEYHOM CHCTEMBI

Connme, ¢orochepa u armochepa. ComHeqHas

aKTUBHOCTh
Hcrounuk sHeprun CosHIA U 3BE3]T

3Bé3)II)I, HUX OCHOBHEBIC XapaKTCPUCTHUKU: MaccCa, CBETUMOCTD,
paavyc, TeMmIeparypa, HMX  B3aUMOCBs3b. Jlparpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTH». 3BE3AbI TIABHOM
MOCTIEI0BATEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTbY JIJIS

3BE3/] ITIaBHOM MOCIEN0BATEILHOCTH



Buyrpennee crtpoenue 3BE31. CoOBpEMEHHbIE
8.6 MIPEJCTABICHUS O MPOUCXOXKIEHUU U 3Boouu ConHia

U 3BE3J1. DTanbl )KU3HU 3BE3]

Muneunbiii Ilyte — nHama [amaktuka. CroupanbHas

CTpyKTypa lamakTuku, pacmpeneieHue 3BE31, rasa u

8.7
neutd. ITomoxxenue u amxkenne CoiHna B ['anmakTuke.

[Tnockast u chepudeckas nmoacucreMsr ['anakTuku

Tunsl ranaktuk. PagumoramakTtuku w KBaszapbl. UEpHbIE

8.8
JBIPBI B sIJIpax raJlakTUK

Bcenennas. Pacmupenue Bcenennoit. 3akon Xa0b6ma.

Paz6eranme ramaktuk. Bospact u pagmyc Bcenennoit,

8.9
teopusi  bonbmioro  B3peiBa.  Mojenbe  «ropsiued

Bcenennoi». PennkroBoe usinyuenue

Macmrabnas cTpyktypa Bceenennoi. MetaranakTuka.

8.10
Hepeménnsie npobieMbl acTpOHOMUHT



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






