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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
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
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€OHBIMM IpeaMeramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (U3UKHU HAa YPOBHE CPEAHETO OOIIEro
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 MIPEIMETHBIE PE3YIbTAThI 10 roj1aM 00yUEHUS;

e colepkaHue yuyeOHoro npeamera «Pusrka» o rogam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypc GU3HKK — CHCTEMOOOpa3yIoInii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKMX 3HAHMM  OmNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €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 SBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET 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
bu3uKku ¢ pa3BuTHEM O0OIIEecTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS 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 (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE 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,
NPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  YYaCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcsi  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 Kak M3 OJHOTO pasliena Kypca, Tak U UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallud MpPakTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (M3MKM WM B YCIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHUE.

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
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
1a00paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmMupoBaHue HHTEpeca M CTpEeMJIEHUS OOYyYarOUIMXCS K HAYyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMS KakK pe3yibTaTa HW3y4YeHUs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C MCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHne  CUCTEeMbl  3HaHUK 00  oOmux  QusHyecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUHW B TPUPOAC H IS TPHHITHSI
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHWC (U3UYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBHUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpEETICHNS IOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
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 4acoB (2 4aca B HEACIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (uU3NYECKUX SBICHUM M MporieccoB. HayuHble TUIIOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN AEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOrOBbIE W 1U(POBBIC H3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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 obpaienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIECMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckui sxcnepumenm, 1abopamopHsie pabomoi

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS 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 aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX 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 TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka 1o HaKJIOHHOW TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKH (Tena), CUCTEMbl MATEpUATIbHBIX 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. [ToTeHunanbHas SHEPTHUS YOpYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTECHIIMAIBHBIX CHUJI C M3MEHEHHUEM MEXaHUYECKON JHEPruM CHUCTEMBI Tell.
3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

[lepexoq NOTEHIIUATLHOM YHEPTUN B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
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  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeliecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, JIaBJICHUS U TEMIIEpaTyphbl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMHMKH K u3ompoieccam. ['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 TeruioBord MammuHbl. [{ukn KapHo um ero xosduimeHT mosie3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH 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.

OnpiT MO aauabaTHOMY pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnuvie cocmoanus eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJYUYECHUSI COBPEMEHHBIX MaTEPHUalOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAn0B. IIpOBOOHUKH, OUAJIEKTPUKHA M TOJYNPOBOJHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

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

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

TexHuyeckue yCTpOHMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
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 JDxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

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

ONEeKTpUYeCcKUuidi TOK B  pacTBOpax U pacijiaBax  AJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, OSJIEKTPOHArpeBaTeJbHbIE MPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTDb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IIPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYIIEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexknpeaMeTHble CBA3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu 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: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupoje, 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, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAST JMCCOLMALNSA,
rajgbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKasl 3alllMTa, 3a3eMJICHUE 3JEKTPONpUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHWTHl.  B3auMOAEHCTBHME  IOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJI JUIMHHOTO MPSMOIrO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBue npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHoOM mnoje. Pabora cunbl JIopeHna.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoOHMCTBA M NPAKTUYECKOE TNPHUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOICOaHUSIX.

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

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

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

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 0JIHbL

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

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

DJEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBHSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIULIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

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



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
peIOMJICHUE, TOSpU3anus, Tudpakims, “HTephepeHITU.

Tema 3. Onmuxka

['eomerpuueckas onrtuka. IIpsmoiHENHHOE paclpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN IMOKa3aTeNb
npenomiieHusi. I[lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroj IMOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3blL. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBeTa.

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 OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronenune natepdhepeHIny cBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TIPU3MBL.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



W3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKPAILCHHE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM pGHﬂTHBHCTCKOﬁ HJaCTHUIbI. 9H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEprun (HOTOHA C €r0 YACTOTOM. DHEpTHUs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

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

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYeCKOe JeHUCTBHE 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

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriionmieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/A.

BousHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3IydCHHS.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.

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

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

®dyHnaameHTanpHble B3auMoeicTBus. EQMHCTBO (pn3nUecKoil KapTUHBI MHpA.

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. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHYTpEeHHEe CTpOeHHe



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

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce ocymliecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, pajap, PaJiuONpUEMHMK, TEIEBHU30D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI 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, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro mpeamera «Du3nka» JOHKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacHIMpEHUE >KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHONW OpPraHU3alINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIJIaHBL;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

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

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO 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 PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU U METOJIaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUYECKOTO COJCp>KaHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA MO (HU3MKEe B MPAKTUYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBBIKAMH IMOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJIEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CpeACcTBa  MH(POPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
uH(OPMAITMOHHON 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISITh OOIIEHHME Ha Ypokax (U3MKKM U BO BHE-YPOUHOMU
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacmpenenartb pojid ¢ Y4ETOM MHEHHM Y4YaCTHHKOB, OOCYKIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe Yy4eOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENbHYIO AESITENbHOCTh B 00JacTH
GU3MKM MU aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUThb U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUIM;



UCIIOJIb30BaTh MPUEMBI Pe(IIEKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
peleHns;

YMETh OLIEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HX
CHI)KCHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLINOKU.

B mpouecce nOCTHMKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHMS IMPOTPAMMBI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPILICHCTBYETCS AMOLIMOHAJIbHBIN WUHTEJIEKT, IIPEANOIararoIymi
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMs, BKIIFOYAIOIIEr0 CIOCOOHOCTh MIOHUMATh CBOE 3MOLIMOHATIBHOE
COCTOSIHUE, BUETh HAMPABICHUS PA3BUTHUA COOCTBEHHOW AMOIIMOHAIIBHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEACHME, CIIOCOOHOCTb aJalTUPOBATHCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIICHUE K JTOCTHKECHUIO LIENIH U
yCcHexy, ONTUMH3M, WHHLIHMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS U3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B Pa3BUTUM COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, )KUJIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsij] PU pPelIeHn: (PU3NIECKUX 3a/ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETUYECKON TEOPUU CTPOCHHS BEIIECTBA U
IEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHWe TeJ, IBWIXKEHHWE 10 OKPY>KHOCTH, HWHEPIIHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBecHE, WCMApPEHHUE, KOHJCHCAIWS, IJIABJICHUE, KPUCTAJUTA3AINS, KUTICHUE,
BJIQYKHOCTh BO3/yXa, MMOBBIIICHHE JaBJICHUS ra3a Mpy €ro HarpeBaHUM B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMMHMCHIBATh MEXAHWYECKOE IBIDKCHUE, WCIIONB3YS (HU3UUYCCKUE BEITUUMHBI:
KOOpAMHATA, MyTh, MEPEMEIIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJla, KUHETHYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPIrusi, MEXaHHUUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(GU3MYECKUI CMBICT HMCIOJB3YyeMBIX BEIMYHWH, WX OO0O3HAYCHHUS W CIWHUIIHI,
HaXOJUTh (OPMYJIBI, CBA3BIBAIONINE JTAaHHYIO (DU3UUYCCKYIO BEIUYHHY C JIPYTUMU
BEITMIMHAMU;

ONKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIUJIOBBIC SBJICHMUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, pabora Trasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
00O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(GU3UYECKYO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
IEKTPUUECKOE TM0JIe, HAMPSKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
IpU ONHWCAHWKM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAaHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTHUMH BETHYNHAMH,

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Ys (PU3MUECKHE
3aKOHBI M NIPUHIMIILL: 3aKOH BcemupHoro Tsarorerus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHCHUS HMITYJIbCa,
MPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHUI0 CTPOCHMS BEIIECTBA, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsiga, 3akoH KylioHa, mpw »>TOM pasinyarh CJIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYIICCTBIIATH MPSIMbIC M KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIC TAOJINIT ¥ TPa(PUKOB, AETIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBaHNUS,

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOTro OSKCHEPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U IMPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYETHl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha HM3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TMPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTy4aeMyr0 HHHOPMAIIHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJI30BAaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B TOBCEIHEBHOW >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAHUPOBaTh palbOTy TPYIIIBI, pPalMOHATIBLHO pacHpeieisaTh O00S3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJeKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHONW TEXHHKU H
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U E€OUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHash WHAYKIWS, JACHCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudecknii 3PphexT (poTodrddheKT), CBeTOBOS AaBlIeHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  pPA3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), UCHOJB3Yysl (PU3MYECKUE BEIMYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO MojsA, cuia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJEH, MEepHOJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKas CWUJia JIMH3bI, MPU ONHCAHWHM TPABUIBLHO TPAKTOBATh (U3UUECKUN
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nYecKue BEIMYMHBI: CKOPOCTh DSJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYHWHY C JPYTHMH BEJIMYUHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOM
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PaCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsja, 3aKOH COXPaHEHUs MacCOBOr0 4uciia, mocTyiaTel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIIATH HAMIPaBJICHUE BEKTOPA UHIYKIIUA MAarHUTHOTO TOJISl TPOBOIHHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNpPU 3TOM
dbopmyupoBaTh TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIICPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUs U WCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WUYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pEe3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, JAenaTh BEIBOABI MO pe3yIbTaTaM UCCIIECI0BAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3aJ1auu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC JUIsl € PEIICHHUs, MPOBOJUTH PAcUEThl M OICHHBATH PEaTbHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  NMPH  PEIICHWH  y4eOHBIX  3ajJad  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TPHHIMITBI JCHCTBUS MAaIIUH, NPHOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMdyaTh YCIOBUS UX 0S30MaCHOTO MCIOJIh30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpYIIE C BBIIOJHCHHEM pPa3IMUHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PAaMOHAIBLHO paCHpeNeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHJAPTHBIX CUTYAIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE pacCMaTPUBACMOM TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourpoabuble IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHAS ®U3NKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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



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

Uroro no pazgeny 24
Paznen 4. JIEKTPOJAMHAMUKA
bubmuoreka [JOK
41 MeKTpOCTATIRA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
22
Hroro no pazneny
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubmmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubmuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuoreka [JOK



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

4.3 ATOMHOE SApO

Uroro no pazaeny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 ];tilfsﬂ;lgfciigrou/ﬁ £41007¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 ];tilfsﬂ;lgfciigrou/ﬁ £41007¢
HWroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
JlaTa
uudgposbie
Ne ni/m Tema ypoka KonrTpoabubie Ilpakruueckue  HM3yYCHUHA
Bcero oOpa3oBaTeJibHbIE
padoThI padoTshI eCVDChI
10a 106  P¢YP
®du3nka — HayKa 0 IpUpo/Ie.
1 Hayunsie MCT(}),K bl nofHapHI/Iﬂ 1 04.09.23 bubmorexa LIOK
o A T https://m.edsoo.ru/ff0c32e2
OKPYKaFoIIero Mupa
Ponb 1 mecTo husuku B
5 (hopMUPOBaHHHM COBPEMEHHOM 1 07.09. 05.09. bubmuoreka [[OK
Hay4HOU KapTHUHBI MUpa, B 23 23 https://m.edsoo.ru/ff0c33e6
MIPAKTUIECCKON JCSITEILHOCTH JTFOACH
MexaHuueckoe TBUKEHHE.
3 OTHOCHUTEIBHOCTh MEXaHUUECKOTO 1 11.09.23 bu6mmoreka [IOK
nBuwxenus. [lepemenienue, R https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE
PaBHOMEpHOE IpsIMOJIMHEWHOE 14.09. 12.09. bubnumoreka [JOK
4 1
JIBU>)KEHUE 23 23 https://m.edso0.ru/ff0c3620
5 PaBHOycKOpeHHOE PSIMOJIMHENHOE 1 18.09.23 bubmuoreka [IOK
JBHKEHHE T https://m.edsoo.ru/ff0c372e
6 CBoOoaHOe najieHue. Y CKopeHue 1 21.09. 19.09. bubmumoreka [IOK
CBOOOHOTO Ta/ICHUS 23 23 https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOE nBUKEHUE.
7 JIBr>keHUEe MaTepuaIbHOM TOUKH 110 1 25.09.23 bubmmorexa [TOK
P o https://m.edsoo.ru/ff0c3ada
OKPYXKHOCTH
8 [IpuHIUIT OTHOCUTEIBHOCTH 1 28.09. 26.09. bubGamoreka [IOK



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

M3MEHEHUH KMHETHYECKOH SHCPTHUn

lNanmnes. HepuuaabHble CUCTEMBI 23 23 https://m.edsoo.ru/ffOc3be8
otcyeta. [lepBbiit 3akoH HproToHa
Macca tena. Cuia. [lpunnun
9 CyIepro3unuu cuil. Bropoi 3akoH 02.10.23 bubmorexa LHOK
. https://m.edsoo.ru/ffOc3be8
HeroToHa 115 MmaTepuanbHON TOUKU

10 Tperuii 3akon HerotoHa st 05.10. 03.10.  Bu6mumoreka I[JOK
MaTepHaIbHBIX TOUEK 23 23 https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUpPHOro TsroteHus. Cuia Bu6morexa [JOK

11 Tsokectu. [lepBas kocMuveckas 16.10.23 https://m.edsoo.ru/f0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec 19.10. 17.10.  bubmmoreka [JOK
Tena 23 23 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument

13 Tpenus. Cuiia CONpPOTUBIICHUS TTPU 53.10.23 bubnmnorexa [JOK
JIBIKEHHUH TeJIa B )KUAKOCTH WA https://m.edsoo.ru/ff0c3f76
rase
IloctynaTensHOE U BpallaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO 26.10. 24.10. bu6Gamoteka [IOK
Tena. MomeHT cuisl. 1lneqo cuisbl. 23 23 https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPAOIO Tela
NMnynsc MmaTepualbHONM TOYKH,

15 CHUCTEMBI MaTEpUAJIbHBIX TOUEK. 30.10.23 bubmuoreka [IOK
Nmnynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIysbca. PeakTuBHOE BUKEHHE
PaboTa 1 MOIITHOCTH CHIIBI.

16 Kunernueckas sHeprust 02.11. 31.10. bubnumoreka [IOK
MaTepuaabHOW TOUKH. Teopema 00 23 23 https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

IToTrenumanpHas SHEPTHUsL.
[ToreHMaabHas SHEPTUS 0
17 ethOpMHPOBAHHO Epymp}llgfzr 09.11. 07.11.  bubmuoteka [JOK
23 23 https://m.edsoo.ru/ff0c461a
[ToTennuanpHas YHEPTUS TeIa
BOJIM3H IMOBEPXHOCTH 3eMJIH
IloTenumanbHEIC U
HENOTeHIMAIbHEIC CHIIBL. CBS3b
18 paboThl HEMOTEHUIUATBHBIX CUJI C 13.11.73 bubnuorexa [JOK
W3MCHCHHEM MEXaHUYCCKON https://m.edsoo.ru/ff0c478c
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUs MEXaHWYECKON IHEPTUN
KoHntposbHas paboTta mo teme
19 «Kunemaruka. JluHamMuka. 3aKOHBI 16.11. 1411 bubmorexa [JOK
23 23 https://m.edsoo.ru/ff0c4b74
COXpAHEHUs B MEXAHUKE
Jlaboparopnast pabota Nel
«HccnenoBanue cBsizu pabOTHI CHITBI
20 C U3MCHCHUEM MEXaHUYSCKOMN 27.11.23 bubmmorexa [TOK
https://m.edsoo.ru/ffOcf6f0
SHEPTUHU Tejla Ha IpUMepe
pacCTsKEHUS PE3UHOBOTO KI'yTa»
OCHOBHBIC TIOJIOKECHHS
21 MOJIEKYJIIPHO-KHHETHYECKON 30.11.  28.11.  bubamoteka [JOK
Teopun. bpoyHOBCKOE JBHKEHUE. 23 23 https://m.edsoo.ru/ff0c4dc2
Huddy3us
XapakTep ABUKEHUS U
99 B3aUMOJIECUCTBHS YaCTUI] BEIIECTBA. 04.12.93 bu6mmorexa [IOK
Mopenu cTpoeHus ra3os, https://m.edsoo.ru/ffOcf6f0
YKUAJIKOCTEN U TBEPIBIX TEIl
93 Macca moneky:n. KonngectBo 07.12. 05.12.  bu6muotexa LJOK
BemiecTBa. [locrosHHas ABoraapo 23 23 https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0

TemnnoBoe paBHOBECHE.

, bubnmoreka [JOK
24 Temneparypa u e€ u3mepeHue. 11.12.23 https://m.edsogru/ffOCfoO
[lIxana temneparyp Llenbcus
o5 WUneansusiii raz 8 MKT. OcHoBHOE 14.12. 12.12.  bubamnoreka [JOK
ypaBHeHue MKT 23 23 https://m.edsoo.ru/ff0c4fde
AOcontoTHas TeMmIepaTypa Kak Mepa
26 cpeaHel KHHETUYECKON SHEPIUU 18.12.93 bubmuorexa [JOK
JBAKEHUS MOJIEKYJI. Y DpaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona
21.12. 19.12.  bu6Gaumoteka [IOK
2 3akon laneTona. Tasosbie saKombl 23 23 https://m.edsoo.ru/ff0c74f0
Jlaboparopnas pabota Ne2
28 «HccnenoBanne 3aBUCUMOCTH 55 12,93 bu6mmoreka [IOK
MEK1y ITapaMeTpaMu COCTOSTHUS https://m.edsoo.ru/ff0c74f0
pa3peKEeHHOT0 Tra3a»
29 N3omnponeccel B UaECaIbHOM rase u 28.12. | 26.12.  bubnumoteka [JOK
ux rpaduyeckoe npeacTaBICHIE 23 23 https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOAMHAMUYECKON CUCTEMBI U
30 COCOOBI €€ N3MEHEHMUS. 11.01. 09.01. bubmumoreka [JOK
KonugecTBo TemioTs 1 padora. 24 24 https://m.edsoo.ru/ff0c5952
BuyTpeHnHsis sHEprusi 0JTHOATOMHOTO
UJI€aIbHOTO Ta3a
bubmuorexa [JOK
31 Bast rerutoniepe e 1>01.24 https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMIOEMKOCTh BEIIECTBA.
32 KomnuecTBo TemIoTsl IpH 18.01. 16.01.  bubGmumoreka LJOK
Teruionepenade. AauadbaTHbIA 24 24 https://m.edsoo.ru/ff0c5c36
poriecc



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0c4fde
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33 [lepBblii 3aKOH TEPMOAMHAMUKY U 52.01.24 bubmuorexa [IOK
€ro NpYMMEHEHHE K U30IPOLECCaM T https://m.edsoo.ru/ffOc5efc
Heo6paTumocTs nporeccoB B
34 npupoe. Bropoii 3akon 25.01. 23.01.  bubmuoreka [IOK
PHPOJIE. p 24 24 https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKU
[Tpunmun nevicrBus u KI1/] bubnnoreka HOK
35 . 29.01.24
TEIJIOBOI MalllMHbI https://m.edsoo.ru/ff0c600a
01.02. 30.01. buobmuoreka [JOK
36 K KII
Huicr Kapro  ero KIUL 24 24 https://m.edsoo.ru/ff0c74f0
37 DKOJOTHYECKHE MPOOIEMbI 0502.24 bubnuorexa [JOK
TETUIOPHEPTEeTUKHU https://m.edsoo.ru/ff0c74f0
Oo6o0maromuit ypox
38 <<MOJII:K JIISIII Ha;}:p ¢usnka. OCHOBBI 08.02. 06.02.  bubanoreka [IOK
yup ' 24 24 https://m.eds00.ru/f0c6938
TEPMOTUHAMUKI
Kontponbnas paboTa mo teme Bu6 10K
noIMoTeKa
39 M .0 12.02.24
«Monexyspras dusika. OcHOBH! https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI
40 [TapooGpa3zoBaHue U KOHAECHCALMS. 15.02.  13.02.  bubGmmoreka [IOK
Hcnapenue u kurnenue 24 24 https://m.edsoo.ru/ff0c63b6
AOCOIOTHASI U OTHOCUTEIIbHAS Bt LOK
HOIMOTEKA
41 .H i 26.02.24
BAKHOCTD BOSAYXA. HACHICHHbIHI https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
amopdHbIe TeTa. AHU3OTPOITHS
42 CBOCTE KnHCTALIoR. JKiIkie 29.02. 27.02. bubGamoteka [IOK
p - AR 24 24 https://m.edso0.ru/ff0c65f0
kpuctabl. COBpeMEHHbBIE
MaTepuabl
43 [TnaBneHue u KpuCTaIIU3AIH. 04.03.24 bu6mmoreka [IOK
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VY nenpHag TeIUioTa IUIABJICHUS.

https://m.edsoo.ru/ff0c6708

CyOmumariust
44 VpaBHEHHUE TEIIOBOro OaaHca 07.03. 05.03.  bubmuorexa [IOK
p 24 24 https://m.edso0.ru/ffoc6820
DnexTpu3ays Tel. JINeKTPUISCKUi
45 3aps. JIBa B JIEKTPUUECKUX 11.03.24 bubmorexa [JOK
AL A p T https://m.edsoo.ru/ffOc6bcc
3apsIoB
[IpoBOTHHMKH, TUAIEKTPUKH U
46 HOJIYIIPOBOIHUKH. 3aKOH 14.03. 12.03. bubmorexa LHOK
YHpOBOA ’ 24 24 https://m.edsoo.ru/ffOc6bcc
COXPAHCHHUS IJICKTPUICCKOTO 3apsia
B3aumoneiicTBue 3aps10B. 3aKoH
47 Kyiona. TodeyHbIl 3IEKTPUUECKUAI 18.03.24 bubmiorexa IJOK
y ' p R https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsk€HHOCTD 3JIEKTPHYECKOTO
48 nosis. [IpuHnmn cynepnosuuuu 21.03. | 19.03.  bubaumoteka [JOK
AJIEKTPUYECKUX MoJer. JInnnn 24 24 https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cui sanexkTpocTaTHueckoro Eu6 1IOK
noJmoTeKa
49 noxad. I[Torennuan. PasHocTs 25.03.24
H https://m.eds00.ru/ff0c6f00
IMOTEHI[AAIOB
IIpOBOMHUKH M TUDIEKTPUKU B
0 3npeKT I([) N fc o nor;e 28.03. 26.03. Bubaumoteka [JOK
p ’ 24 24 https://m.edsoo.ru/ff0c7018
JluanexkTpudeckast MPOHUIIAEMOCTh
bubmuorexa [JOK
51 DaexTpoéMrocTh. KoHmeHcaro 08.04.24
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
59 COHICHCATODA. DHEDIHS 11.04. 09.04. bubmmoreka [JOK
A pa. p 24 24 https://m.edsoo.ru/ffOc72c0
3apsOKEHHOTO KOHJIEHCATOpa
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Jlaboparopuas pabora Ne3

bubmuorexa [JOK
53 "N3MepeHue 3IEKTPOEMKOCTH 15.04.24
P NeKIp https://m.eds00.ru/ffoc74f0
KOHJIEHCaTOpa
[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAILHOTO
54 AIIHADATE. CTOVIHONO HDHHTEDA 18.04. 16.04. bu6Gnuoreka [IOK
pata, ¢1py p pa. 24 24 https://m.edsoo.ru/ffOc74f0
DneKTpocTaTUYECKas 3aIlHuTa.
3a3eMiIeHre AIEKTPOIPUOOPOB
DNEKTPUUECKUN TOK, YCIIOBUS €T0
cymiectBoBaHus. [I0CTOSHHBIN TOK. BuG OK
55 Cuia Toka. Hampsixenue. 22.04.24 nosmorexa I1
https://m.edsoo.ru/ff0c74f0
Conporunenue. 3akon Oma aJist
y4acTKa [enu
[TocnenoBarenvHOE, MapaieNabHOE,
CMEIIaHHOE COeqUHEHNE
25.04.  23.04.  bubmuoteka [JOK
56 poBOAHUKOB. JlabopaTtopHas
24 24 https://m.edsoo.ru/ff0c74f0
pabota Ne4 «3yueHune cMemaHHOro
COEJTUHEHUS PE3UCTOPOB)
Paborta 1 MOIIIHOCTH Eu6 OK

o7 ANEKTPUYECKOT0 TOKA. 3aKOH 29.04.24 nosmotexa I

https://m.edsoo.ru/ff0c7838
Hxoynsa-Jlenma
3akod Oma 111 TTOJIHOM
(3aMKHYTOM) 2JIEKTPUUECKOM IIETIH.

58 KopoTtkoe 3ambikanue. 06.05. 30.04. bubmuoteka [[OK
JlabopaTtopHas padota No5 24 24 https://m.edsoo.ru/ffO0c7ae0
«M3mepenne DJ]C ncrounnka Toka
U €r0 BHYTPEHHETO COMPOTUBIICHHS

59 DneKTpoHHAas MPOBOIUMOCTh 13.05. 06.05. bub6nuoreka [IOK
TBEPABIX METAIIOB. 3aBUCUMOCTD 24 24 https://m.edsoo.ru/ff0c74f0
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COMPOTHUBIICHUS METAJIIIOB OT
temieparypbl. CBEpXIpPOBOIMMOCTh

60 DNEKTPUUECKUN TOK B BaKyyMe. 16.05. 07.05.  bubamnoreka [JOK
CBolicTBa 3JIEKTPOHHBIX ITyYKOB 24 24 https://m.edsoo.ru/ff0c74f0
[TonynpoBoIHUKH, UX COOCTBEHHAs

61 U IIpUMeECHas IIPOBOAUMOCTb. 20.05. 13.05. bubGamoreka [IOK
CaoiicTBa p—N-niepexoja. 24 24 https://m.edsoo.ru/ff0c84ae
[TomynpoBOTHUKOBBIE PUOOPEI
KonTponbnas pabora no teme

62 «Qnekrpocraruka. [locTossHHbIN 23.05. 14.05. bubmmoreka I[JOK
3JeKTpudecKkuil Tok. Toku B 24 24 https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX cpeaax»

DIEeKTpUYECKH TOK B pacTBOpax U

63 pacriaBax 3JIEKTPOIUTOB. 27.05. | 20.05.  bubauoteka [JOK
DNEeKTPONUTHYECKAs JUCCOLIUALIMS. 24 24 https://m.edsoo.ru/ff0c82ba
DnekTponu3
DnexTpuyeckue nprudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 30.05. | 21.05. bubaumoteka [JOK
npuMeHeHue. [IpaBuina TeXHUKU 24 24 https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
DJIEKTPUYECKUH TOK B ra3ax.

65 CamocTosTENbHBIN U 03.06. 27.05. bubmmoreka [JOK
HECaMOCTOSTENbHBINA pa3psl. 24 24 https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma

66 O06o6maromuii ypok 04.06. 28.05. bubmuoreka IIOK
«INEKTPOIUHAMUKA» 24 24 https://m.edsoo.ru/ff0c88be

67 PesepBHEL YPOK. 03.06.  bu6muorteka [{OK

24 https://m.edsoo.ru/ff0c8c56
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68 PezepHblit ypok. O6o0maromnmii 1 04.06.  bu6mauoreka [JOK
ypok 1o TeMam 10 kitacca 24 https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontpoabubie IIpakrnyeckue Aara unpposrIe
Bcero u3yueHusi oOpa3zoBaTesibHbIe
padoThI padoThI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 05.09.23 bu6nmorexa LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MpOBOJHHKA C

5 ToKOM. OnbIT DpcTena. 1 07.09.24 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHnas padorta Nel «M3yuyeHune 1 1 1.09.24 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas pabota ) 1 1 14.09.23 bubmuoreka [JOK
No2«HccnenoBanue AeiCTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIKYILYIOCS 3apSDKEHHYIO YaCTHILY. 1 19.09.93 bu6muoreka [JOK
Cuna Jlopenmna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexTpoMarautHas nHayknua. ITotox

6 BeKTo;)a MarduTHOMI I/IHIL}}/’KKHI/II/I. 2J1C 1 21.09.23 BrbmroTexa LIOK

N https://m.edsoo.ru/ffOc74f0
WHJYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
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nHaykiuu Gapanes

JlaGopaTopHas padora Ne3

bub6nmmoreka [IOK
7 «HccnenoBanue sIBICHHS 26.09.23
A N https://m.edsoo.ru/ff0cal50
ANEKTPOMArHUTHOW WHTYKITHFD)
NuaykTuBHOCTH. SIBIICHUE
8 camouHaykiuu. JIC caMOUMHAYKIIUH. 28.09.23 bubmuorexa [JOK
OHeprus MarHUTHOTO TOJIS KaTyLIKU C o https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE IOJIe
TexHuyeckue ycTpoiicTBa 1 UX
MIPUMEHEHHUE: IOCTOSTHHBIC MAarHUTHI,
9 3IEKTPOMArHUTHI, JJIEKTPOABUTATEIH 03.10.23 bubnnorexa [JOK
P ’ POz ’ o https://m.edsoo.ru/ff0c74f0
YCKOPUTEIN AJIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb
10 Oo6o06maromuit ypok «MarautHoe 05.10.23 bubnmnoreka [HOK
nosie. DJIEKTPOMAarHUTHAS HHITYKIIAS» o https://m.edsoo.ru/ffOcab82
Kontponbnas paboTa mo teme BuG 110K
noIMoTEeKa
11 «MarauTHo¢€ noJie. 17.10.23
https://m.edsoo.ru/ff0cad58
DNeKTPOMarHuTHAs WHIYKIIHAS)
CB0OOIHBIE MEXAHUYECKUE
koJniebanus. ['apMoHnyeckue Eubs 110K
nOIMOTEeKa
12 KoJieOaHus. Y paBHCHHUE 19.10.23
p . https://m.edsoo.ru/ffOcaf06
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparenue sHepruu
JlabopaTtopHas pabota Ned
13 «MccnenoBanne 3aBUCHMOCTH 24,1023 bubmuoreka [{OK
neproJa MablX Kojae0anuii rpys3a Ha o https://m.edsoo.ru/ffoc74f0
HUTHU OT JJTUHBI HUTH B MacChl TPy3a»
. bubnunoreka LIOK
14 Koneb6arenbubiii koHTYp. CBOOOHBIC 26.10.23 1

https://m.edsoo.ru/ffOcb820
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QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYECCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

®opmyna Tomcona. 3akon

bubnunoreka LIOK
15 COXpaHEHUS SHEPTHUH B UJI€ATLHOM 31.10.23
p p A https://m.edsoo.ru/ff0ch9c4
KoJe0aTeIbHOM KOHTYpE
[Ipencrasnenue o 3aTyxaromux
KoJieOaHusX. BeIHYKIeHHbIE
16 MEXaHUYECKHE KOJZ:;aHI/IH Pe3onanc 02.11.23 bubsmorexa [IOK
' ' o https://m.edsoo.ru/ff0cbb86
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJieOaHus
Ilepemennsblit Tok. CUHYCOUJAIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
17 MEPEMEHHOTO TOKA. AMIUTUTYTHOE U 07.11.23 bubmorexa HOK
E’ ) Y o https://m.edsoo.ru/ff0cbd34
JEHCTBYIOIIEe 3HAUCHHUE CUITBI TOKA U
HaMPsHKEHUS
Tpancdopmarop. IIpon3BoACTBO,
18 HS enilapn o g eGJII)eHHe 09.11.23 bubmorexa [JOK
P VTp o https://m.edsoo.ru/ff0c74f0
ANMEKTPUICCKON SHEPTUU
YCTpOUCTBO U MIPAKTUYECKOE
19 MIPUMEHEHHE AIEKTPUIECKOTO 3BOHKA, 14.11.23 bubmuorexa [JOK
reHeparopa MePEMEHHOrO TOKa, JTUHHUI o https://m.edsoo.ru/ffO0cc324
AJeKTponepeayd
DKOJOTHYECKHE PUCKU TIPU Bu6mmoreka [JOK
IPOU3BOJICTBE AIEKTPOSHEPTHH. https://m.edsoo.ru/ff0c74f0
20 KynwsTypa ncnonszoBanust 16.11.23

ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3ZHU
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MexaHuyecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21 28.11.23
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TorepeuHble U MPOIOIBHBIC BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTh 30.11.23 bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa o https://m.edsoo.ru/ff0cccOc
DJeKTPOMAarHUTHBIC BOJHBI, HX Eubs 10K
nOIMOTEKA
23 cBoiicTBa u ckopocTs. [llkana 05.12.23
p https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIUTIBI PATHOCBS3U U
24 TeIJ)'IeBI/I eHI/Ii Pa3Butue cpencts 07.12.23 bubmorexa [JOK
A ’ pedt o https://m.eds00.ru/ff0c74f0
cBsi3u. Pammonokanus
KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
25 12.12.23
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonnHENHOE pacpoOCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. 14.19.93 bubmuoreka [JOK
Toueunslii KICTOUHKK cBeTa. JIyd o https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI BuG 110K
noIMoTeKa
27 oTpaxkeHus ceera. [loctpoenue 19.12.23
P . P https://m.edsoo.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpeHHee oTpakeHue. IIpenenbHbril 91,1223 bubmuorexa [JOK
YTOJI TOJIHOTO BHYTPEHHETO o https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
JlaGopatopnas pabota Ne5 BuG OK
29 «3mepeHne nokazaresns 26.12.23 nosmoteka I

MMPCIOMJIICHUS CTCKIIA»

https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

Jlunssl. [TocTpoenue n3odpaxkeHuil B

bubnunoreka LIOK
30 nuH3e. Dopmysa TOHKOM JIMH3BI. 28.12.23
PMY. https://m.edsoo.ru/ffOcddle
VYBenu4eHue JTUH3bI
Jlaboparopuas padota Ne6
31 «HccnenoBanue cBOCTB 09.01.24 Bubmorexa OK
. R https://m.edsoo.ru/ff0c74f0
M300paXEHUI B TUH3AX)
Jucnepcus cBera. CloKHbBINA COCTaB
39 oenoro ceera. L[Bet. JTabopaTopHas 11.01.24 bubnnorexa [JOK
pabora Ne7 «HabmroieHne qucrepeuu o https://m.edsoo.ru/ffoc74f0
CBETa»
33 Nutepdepennus cpera. udpakius 16.0124 bubnnorexa [JOK
ceera. JIudpaknnonHas pemérka ' https://m.edsoo.ru/ffOced22
34 [TorepeyHOCTh CBETOBBIX BOJIH. 18.01.24 bubmmoreka [JOK
[Monspusanus cBeTa o https://m.edsoo.ru/ffocf02e
35 Orntrueckue MpuOOpkI U YCTPOUCTBA U 23.01.24 bubnmnorexa [JOK
yCIIOBHS MX 0€30I1aCHOTO IIPHUMEHEHHS o https://m.edsoo.ru/ff0c74f0
['paHHIIBI TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [locTynarel 95 01.94 bubnmnorexa [JOK
CIIENMANLHOM TEOpUH o https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHre BpeEMEHH U COKpaIlleHUE 30.01.24 Bubmuorexa LIOK
P P o https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 HaCTI:/II_ILI CB;{3Ly MaC(I:LI C DHEPrUEH U 01.02.24 bubmorexa LIOK
: p A https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl TOKOS
KonTponbnas padora «OnTuka.
39 ) p 06.02.24 but6mmoreka [IOK

OCHOBBI crielMaIbHON TEOPUHU

https://m.edsoo.ru/ffOcf6f0
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OTHOCUTCIBHOCTH

®otonsl. Dopmyna [Inanka. Jueprus

bu6nmoreka [IOK

40 08.02.24
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHUE Eus 10K
nOIMoTEKA
41 € .O A.T. 13.02.24
porospdexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroeToBa
3akoHbI poTodddekra. YpaBHeHUE
42 BﬁHmTegHa nq;q)(pOToa(b(geKTa 15.02.24 bubsmorexa [IOK
A : o https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddekra
Hasnenue ceera. Onwitsl [1. H. Bu6 110K
noIMoOTEKA
43 JIe6 . X 7| 27.02.24
COCACRA. AMMUHCCROC ACHCTRHE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
MIPaKTUYECKOE TPUMEHEHUE:! bubmuoreka [IOK
44 29.02.24
(dboTosneMeHnT, GOTOIATUHK, https://m.edsoo.ru/ff0c74f0
CoJIHEUHasi OaTapesi, CBETOIUO]]
Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
45 y 05.03.24
KBAHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens aroma TomcoHna. ONBITEI Eubs 1OK
noIMoTEKA
46 P - . 07.03.24
e3epdopaa 1Mo paccessHUIO 0-UaCTHI] https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmoreka [IOK
47 11 b 12.03.24
OCTyTIaTRt bopa https://m.edsoo.ru/ff0dOafa
Wznydenne u noriomieHne (OTOHOB
48 II H}lliqe eX0/Ie aTOM;.H co H(()I;“o OBHS 14.03.24 bubnmorexa LOK
pH Tepexol . g P R https://m.edsoo.ru/ffodOafa
SHEPTUU Ha Opyroi. Buasl ciekTpoB
49 BonnoBeie cBolicTBa yacTuil. BoJHbBI 19.03.24 bubnunoreka LIOK

ne bpoiina. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYXXJCHHOE U3Ty4YCHHE

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

bu6nmoreka [IOK
50 Pesepdopaa no onpeaeneHuto cocrtaBa 21.03.24
phopa bed https://m.edsoo.ru/ffodofd2
PaMOAKTUBHOTO U3TyUCHHS
CgoiicTBa anbda-, 6era-, raMma-
n3nydeHus. Biousaue

51 y4 25 03.94 bubmuoreka [{OK
PaarOaKTUBHOCTH Ha )KUBBIE https://m.edsoo.ru/ffOcf6f0
OpTraHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3oromnbl. Anbda-pacma. 28.03.24 bubnnorexa [JOK
DIIEKTPOHHBIN M TIO3UTPOHHBIN OeTa- e https://m.edsoo.ru/ff0d1162
pacnaz. ['aMMa-usiydenue
DHeprus CBA3M HYKJIOHOB B si7Ipe.

SlnepHble peakuuu. S aepHbIil

53 eaIfTo 113[ 00JIEMBI nep CIICKTUBBI 09.04.24 bubnmorexa [JOK
P p- 1P > T°P . o https://m.edso0.ru/ff0d1356
9KOJIOTHYECKUE aCTIEKThI SEPHOM
JHEPTETUKU
DnemeHTapHbIe YacTULIbl. OTKpBITHE
Mo3uTpoHa. MeTobl HAOMIOACHUS U

54 pETUCTpaIMK PTIEMEHTAPHBIX YACTHII. 11.04.24 bubnunorexa LIOK
Kpyruslit cron «®yHaaMeHTaIbHbIE o https://m.edsoo.ru/ff0d0e38
B3anmMoaercTBUg. EMMHCTBO
(bU3HYECKOI KapTHHBI MHPAY
Bun 3Bé31H0T0 HeOa. Co3Be3us,

55 SIpKHE 3BE3MIbI, IIIAHETHI, UX BUAUMOE 16.04.24 Bubmuorexa LIOK

P ’ ’ o https://m.edsoo.ru/ffOcf6f0
nerkeHre. CoJIHEUHAs cucTeMa
Comnnne. ConHeyHasi aKTUBHOCTb. but6mmoreka [IOK
56 B 18.04.24 uomorexa I1

Ncrounuk sHeprun CosHuA U 3BE3]

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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https://m.edsoo.ru/ff0cf6f0

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
nociieioBaTenbHOCTU. BHyTpeHHee

bubnunoreka LIOK

> crpoenue 38&31. CoBpeMEHHbIE 23.04.24 https://m.edsoo.ru/ffOcf6f0
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBositonu CosHIa U 3BE31
Muneunsiii [1yTe — Hama ['anakTuka.

58 [lonoxenue n aBmwxkenne CojiHIA B 25 04.954 bubnunoreka LIOK
lanakruke. ['anaktuku. YEpHbIE ABIPHI https://m.edsoo.ru/ffOcf6f0
B AJIpax TaJaKkTUK
Bcenennas. Pazberanue rainakTHk.

59 Teopus bosnbiioro B3peiBa. 30.04.24 bubmmoreka [JOK
PenukToBO€ U3nydyeHue. https://m.edsoo.ru/ffOcf6f0
MeraranakTuka

bu6mmoreka IIOK

60 Heperiennsle npo0iaeMbl aCTPOHOMUHU 07.05.24 https://m.edsoo.ru/fOCH6f0

61 KonTponbHas padota «2neMeHTbI 14.05.24 bubmmnoreka HOK
aCTPOHOMHU U acTPOPHUIUKU» https://m.edsoo.ru/ffOcf6f0
O6o06matomuit ypok. Ponb gpusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOI,

62 TEXHOJIOTMYECKON, COIMAIEHON 1 16.05.24 bubnmorexa LOK

N https://m.edso0.ru/ffOcf6f0
ATUYECKOH cdepax AeaTeIbHOCTH
4eloBeKa
O606maromuit ypok. Poib u mecto
63 busnkn u aCTpO}II—IpOMI/II/I B 21.05.24 bubmorexa HOK
. . https://m.edsoo.ru/ffOcf6f0
COBPEMEHHOW HAyJYHOW KapTHHE MHPa
0606H1afouflzm ypok. Porib Bu6morexa LIOK
64 (dbuzmveckoit Teopuu B HOPMUPOBAHUH 23.05.24

MPEeACTABICHUH 0 (PU3NIECKOI

https://m.edsoo.ru/ffOcf6f0
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KapTUHE MHpa

O6o06maromuii ypok. Mecto

65 ¢u3nvecKoil KapTHHBI MHUpa B 001IeM 1 bubnuoreka [JOK
PsAly COBPEMEHHBIX €CTECTBEHHO- https://m.edsoo.ru/ffOcf6f0
Hay4HbIX MPEJICTABJICHUN O IPUPOJIC

66 Pe3epBHbIil ypok. MarHuTHOE moJIE. 1 bubnmnoreka HOK
DneKTpoMarHuTHasi MHAYKLHS https://m.edsoo.ru/ffOcf6f0
PesepBurblii ypok. Ontrka. OCHOBEI

67 cre lzzlaano}IzilpTeo 5178 1 bubmorexa HOK

1 p https://m.edsoo.ru/ffOcf6f0

OTHOCUTEIBLHOCTH
Pe3epurrit ypok. KBanrosas dusuka.

68 QHGI\EGHTHYB,I::T OHOMHUHU U t 1 buGnuorexa [IOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 10 xknace/ Mskumes I'.51., byxosueB b.b., Corckuii H.H. nmox penakiueit
ITapdentbeBoit H.A., AkiimonepHoe oomiectBo «M3aatenberBo «IIpocBemienmey
» dusuka, 11 kmace/ Msxumes I'.JI., byxosnes b.b., Yapyrun B.M. nox penakiuei

[TapdentneBoit H.A., Akunonepnoe obmectBo «M3narenbctBo «lIpocBenienue

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

Mertonudeckoe mocooue 10 ki, M.I'.Bnacosa, B.A.KacesHoB, Jlpoda
Mertonudeckoe mocooue 11 ki, M.I'.Bnacoa, B.A.KacesHoB, Jlpoda

3agayHuK no ¢pusmke, 10 11 kn./ A.M.Poimkesny, poda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bubmuoteka I{OK https://m.edsoo.ru/ffOcf6f0
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