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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIIUX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeameramMu. B Hel
OTIPENIETSAIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOECHUS Kypca (pU3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKH — CHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHWE UM AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU CBOWCTBAMHU W JIPYTHX.
N3yyenune (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI IPU BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN UACH, KOTOpPbIE MOXXHO paccMaTpHBaTh KakK MPHUHIMIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX Pa3fesioB (PU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nyueckux Teopud. Begymum B Kypce sBIsgeTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECCTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHMaIa (PU3NYECKON HayKH, OCMBICICHUE CBSA3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€301MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHUSX O MPHUPOAE, TpPaHHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0 B Kypce (M3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IepedyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO IIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacu€THBIX 3a/a4y MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOU MOJIEIIBIO, TTO3BOJISIFONINE TPUMEHATh N3YYEHHbIE 3aKOHBI U
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3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3naesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HH, TpeOytonue BbhIOOpa (U3UYECKON MOAENU MJIS CUTYallMH MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3HUKK Ha YpOBHE CpeHEro 00111ero 00pa3oBaHus TOJKEH U3Y4YaThCs B YCIOBUSX
peIMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (QU3uKe YUeHUUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI  U3yYaeMbIX SIBICHHUA ©  TPOIECCOB, OMIHUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIedrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemMaTHuecKrue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIIMHU U3y4Y€HHUs PU3UKHU B 001IEM 00pPa30BAHUU SBIISIOTCA:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHKE
MCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMmMeHUU OOBSCHATH SBICHUS C HCIOJIb30BAHUEM
bu3nYeCKUX 3HAHUIA U HAYYHBIX JT0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTrxeHne 3TUX lene oOecreunBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B

nporuecce u3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMmupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PEIICHUH B IIOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NIecKorl MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3MYECKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU UHGOPMAIIHH,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH AJII Pa3BUTHSI YMEHHM MPOECKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1O (QU3MKE TMepedeHb JIa0OPaTOPHBIX H
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

®uszuka — Hayka o0 mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nyeckre 3aKOHBI U TEOpUH. [ paHHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MPOCKIMM Ha OCH CUCTEMbl KOOPAUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHrue. Y CKOpeHre CBOOOTHOTO MaCHUS.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUUYECKOE MPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

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

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne ckopocTu Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro Ttarorenus. Cumia Tsokectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJBXKEHUS U cuiia TpeHus mnokosi. KoaduuueHT Tpenus.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedhopmupoBaHHOM — npyxkuHbl.  [loTeHUManpHas  SHEpPrusi Tela  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHu4eckue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJealbHOTO raza. AOCOJIIOTHas TeMmIepaTrypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OneIThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHMS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3pexKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprusi TEPMOJAMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TermnoTsl u pabora. BuyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AelIbHAs TEMIOEMKOCTh BEIECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatMoCTh TPOIIECCOB B MIPUPOJIE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIJIOBBIX MamHax. Kod(p@uIMEeHT Moie3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue >pupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHneHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HacbklieHHbld map. YaenbHas TemoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemMeHHble Marepuaibl. [lnmaBienue u
KpUCTajuIM3anus. Y AelibHasl TerioTa miasieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHre OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX

3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
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B3zaumopeiictBue 3apanoB. 3akoH KynoHa. TodeuyHbIi 2IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun
CYNEPHO3ULIUNA DIEKTPUYECKUX Toser. JIMHNKM HanpsyKEHHOCTH JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  I[lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOMHMKM M AMDJIEKTPUKUM B DJJIEKTPOCTATUYECKOM IIOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOTO KOHIEHCATOpA.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DSJEKTPOCTATHUYECKash 3allUTa, 3a3€MJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN annapar, CTpyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII I€UCTBUS 3JIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHZEHCAaTopa OT IUIOIIAIH
IJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi

N3mepenne d1eKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 7151 ydacTKa Lenu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIIEKTPUYECKOTO TOKA.

ONeKTpoABMXKYLIash CUjla M BHYTPEHHEE CONPOTUBIIEHWE HCTOYHHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHUeE.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpOBOIHUKHY. CoOcTBeHHas U IIpUMECHast IIPOBOAUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.
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OnexkTpuyeckuidi TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpuueckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECaMOCTOSATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHNUS, BAKYYMHBII U0,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelaHHOE COEIMHEHNE ITPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblKaHHUE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCA C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
NO3HAHUA: SIBJICHWE, HAay4HbId (akT, runoresa, (pusmueckas BeIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboia, rumnepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEII0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B dKUBOU IPUPOJIE.
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Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W
ra3oB, JJICKTPHUUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJUTHYECKAS THUCCOLMALMS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApPOMETp, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTU€), JBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTHH
MOJIYYCHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, 3NIEKTPOHArPEBATEIbHBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHuTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarunutHoe mone. Bekrop marHuTHOM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MarHUTHBIX MoJiel. JINHMKM MarHUTHOW WHAyKIuU. KapTuHa JMHUM MarHUTHOU
WHIYKINH TO0JI IOCTOSHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIHMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoaeiicTBre NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBJieHUE. [[BU>KEHUE 3apsHKEHHOM YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOM
WHIYKIUU. ODJIEKTPOJBIKYIAs Cujla WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykuuu @apanes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDIESKTPOABMKYIIAS CHJIA HHAYKIAH B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUMH. OJIEKTPOJBIKYIIAs  Cuja
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.
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TexHudeckue yCTPOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMmopelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJIBUKYIIECH CHJIBI MHAYKIIUM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 2JICKTPOMArHUTHON MHYKIIHAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEDAHUA

KonebGatenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
["apmonunyeckue konedanus. Ilepumoa, wacrora, ammumryga u ($aza koseOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MasTHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npy raApMOHUYECKUX KOICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCAIbHOM KOJI€OATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUM B UJ€ATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHHUUECKUE
kosieOanus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMUsL.

[lepemennblii TOK. CHHYCOMIAIBHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA W
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM )KU3HH.

14



TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH 3JIEKTpONeEpe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMAaTUYECKUN MasITHUK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6mronenue pe3onanca.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOPa, KaTyIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOIO TOKa B ILENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHUusT W JUIMHA BOJIHBL. llomepeuHble M TPOJOJIBHBIE  BOJIHBI.
HnuTtepdepenius u udpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEIOMIICHUE, MOoysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkana 3neKTpOMarHUTHBHIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPEIbl.

TexHHUYecKue yCTpPOMCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OOpazoBanue 1 pacCpOCTPaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenune naTepdepenninu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peroMIIeHUE, ONIsIpu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacHpOCTpaHEHUE CBETAa B
ogHOpoaHOU cpene. JIyu ceera. ToueuHblli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. I[IpenenpHblil yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

ColOuparomie U pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o00pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOM JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTHA T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YCIoBUE HaOIIOIEHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PPaKIIUOHHAS PEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMIICHUE CBETa.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Hab6mronenne natepdhepeHIIny CBETA.

Hab6mronenune nudpaxium crera.

HaOmronenue nucnepcuu cBera.
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[TomyueHue ciekTpa ¢ MOMOIIbIO IPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.
HabGnronenue noasipu3alnuy CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul
N3mepeHune nokazaresis NpeJioMIIEHUs CTEKJIA.
HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (POTOHA.

OTtkpoiTue 1 ucciaeaopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dbororddexra. YpaBHenue DiiHmreitHa s gororddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MpPaKTHUECKOE MpUMEHEHHe: (HOTOIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®otorh(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u morionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
crekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.
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BousHoBbIe cBoOlicTBa yactull. Bosnbl ne bpoiiis. KopryckynsipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYXICHHOE U3ITy4YCHHE.
TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIEKTPOB UBITYUCHUS.
Jlazep.
Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul
Habnronenue IMHEHYaToro CuexTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, OeTa-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anba-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIM Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT maccl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SHEPTETUKHU.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUpA.
TexHuyeckue yCcTpoMCTBa M NMPAKTHYECKOE NMPUMEHEHUE: TO3UMETpP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3HPYIOIINX YACTHUL.
Yuenuueckuii axcnepumenm, nabopamopuvie pabomul
HccnenoBanrie TpeKoB YacTUIL (M0 TOTOBLIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Ortarnbl pa3BUTUs acTpoHOMUH. [IpUKIagHOE U MEUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUH.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKECHUE.

ConHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JluarpamMma «CHEKTpajdbHbIA Kjacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM IOCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Muneunbiii [lyte — Hama I'amaktuka. [lonoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkToBOE M3MydEeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaGmronennss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUH ISl OTpeIeNIeHUs] TI0JIOKEHNSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O06o0maromniee MOBTOPEHUE

Ponps ¢u3uku uW acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAILHOM M ATHYECKOM cepax AesATeTbHOCTH YEIIOBEKa, POJIb U MECTO (DM3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
(bU3NYECKOM KapTUHBI MUpa B OOIIEM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MAaTE€MAaTHKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, Hay4HbIM (pakT, rumore3a, Qusnueckas BeIWYWHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPCHHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPHl M MX MPOEKIIUM HA OCU KOOPJHMHAT, CIIOKEHUE BEKTOPOB,
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MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJO0OUS TPEYTOJHHHUKOB,
OTpeseNieHue MIIOMAAN MIOCKUX (GUTYp 1 00bEMa Tell.

buonoecusa: snekTpuueckue SBICHUS B KMUBOM MpUpoOJE, KoyeOaTeabHbIE
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUUECKUE SIBJICHUSA B KUBOU MPUPOAE, ACHCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsE CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKOM pEIIETKH, CHEKTPaIbHBINA
aHaJu3.

l'eocpagusa: wmarHuTHBIE TIONIOCAa 3€MJIM, 3aJ€KU MAarHUTHBIX  PYI,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMJIICTPSICEHUH.

Texnonocusi: JIMHAWA BJEKTPOINEpENady, TEHEpaTop NEPEMEHHOr0 TOKa,
AIIEKTPOJBUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, pPaguONpPUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBU-meub, NMpOEKIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA,
coJiIHEeYHasi barapes.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenune yueOHOrO mpeamera «Pu3nkay Ha ypoOBHE cpeaHero oOmero oopasoBanus (6a30BbI ypOBEHB) MOJDKHO
00eCTne"nTh JOCTHKCHHUE CISAYIONINX JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS y4eOHOro npeamera « OU3HMKa» JOJKHBI OTpaXkKaTh TOTOBHOCTh M CIIOCOOHOCTH
oOy4aromuxcsi pPyKOBOJACTBOBAaTbCA CHOPMUPOBAHHOW BHYTPEHHEH MO3UIMEH JHMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, IO3UTHUBHBIX BHYTPEHHUX YOEKIEHHUH, COOTBETCTBYIOLIUX TPAJULIUOHHBIM LEHHOCTSM POCCHICKOTO
oOl1ecTBa, paclIMpeHUe KU3HEHHOTO OMbITAa U OMbITA JEATEIbHOCTU B IMPOILIECCE PEau3allid OCHOBHBIX HAINpaBICHUN
BOCIIUTATENBHON NESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

C(OPMUPOBAHHOCTH I'PAXKJAHCKON MO3UIMKU 00YYarOIIerocsi Kak akTUBHOTO M OTBETCTBEHHOT'O UJIEHA POCCHICKOIO
00111eCTBa;

NPUHATUE TPATULIUOHHBIX 00IEYEIIOBEYECKUX T'YMAHUCTUUECKUX U JJIEMOKPATUUYECKUX LICHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JE€ATEIBbHOCTh B MHTEpecax TIPakJaHCKOro OOIIECTBA, Yy4acTBOBaThb B
CaMOYTIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3allNY;

YMEHHE B3aUMO/JICHCTBOBATH C COLIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUM C UX (PYHKLIMSIMU U HA3HAUCHHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOU EATEIIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON MPAKIAHCKOW UIEHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOILIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHMKEHHUSIM POCCHUMCKUX YUYEHBIX B 001acTU (DU3UKHU U
TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS

c(pOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBECHMS,;
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CIIOCOOHOCTh OICHMBATh CHUTYaI[MI0 M [PHHAMATh OCO3HAHHBIC PEIICHHs, OPUCHTHUPYACh Ha MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHUCIIE B ICATCIILHOCTH YIEHOTO;

OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTONYMBOIO Oy IyIIero;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

3CTETHYECKOE OTHOIICHHUE K MUPY, BKIIFOUast 3CTETHKY HAyYHOI'O TBOPYECTBA, IPUCYIEro (GU3MUCCKON HayKe;

5) TPpy10BOr0 BOCIIMTAHHUSI:

UHTEPEC K PA3IUIHBIM cepaM IpoPeCcCHOHATBHOMN AEITEIBHOCTH, B TOM YHCJIC CBSI3aHHBIM C (DU3UKON M TEXHHKOH,
yYMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP OyIyIeH MpodheccHu U peaan30BbIBaTh COOCTBCHHBIC KU3HCHHBIC IIIaHBI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 00JaCTH (DPU3HUKH Ha MPOTSKCHUN BCCH KU3HHU;

6) 3K0JIOrNYecKOro BOCIMTAHUS

chOpPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, 0CO3HAHKE TJI00aIBHOTO XapaKTepa IKOJIOTHIECKUX MpodeM;

IUTAHUPOBAHKME M OCYIICCTBICHHE ICHCTBHI B OKPYKAIOIICH Cpejie Ha OCHOBE 3HAHMS IIE€JICH YCTOWYMBOIO Pa3BUTHS
YEJI0BEUCCTBA;

pacuIMpeHue OmbITa ASSITEILHOCTH SKOJIOTHYCCKON HAMPABICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUHN 10 (hU3HKE;

7) HEHHOCTH HAYYHOI'O MO3HAHUS

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (PH3MUECKOM HAYKH;

OCO3HAHME [EHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTD B MPOLIECCE U3yUEHUS (DU3UKH OCYIIECTBIIATH MPOESKTHYIO
U MCCJICIOBATEIbCKYIO JACSITEIbHOCTh HHAMBHIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3zoBble JJornueckue aeicTBUA:
CaMOCTOATENbHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, PACCMATPUBAThH €€ BCECTOPOHHE;
ONPENEIIATH LENH AEATENbHOCTH, 3a1aBaTh IapaMETPhl U KPUTEPUU UX TOCTHKECHMUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMbIX (PU3UUECKUX SBICHUSIX;
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pa3pabaThiBaTh IUTAH PEIICHHUS TPOOIEMBbI ¢ y4ETOM aHajau3a HMMEIONUXCS MaTepUaIbHBIX M HEMaTePHATbHBIX
peCypcoB;

BHOCUTHh KOPPEKTUBBI B JEATECIBHOCTh, OILICHUBAaTh COOTBETCTBUE pE3YJbTATOB LEIAM, OLEHHUBATh PUCKHU
MOCJICACTBUM I€SATEILHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BHUPTYaJbHOIO W KOMOHWHHUPOBAHHOTO
B3aHUMOJICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble nccienoBarTe/ibCKue AeCTBUA.

BJIaJIETh HAYYHON TEPMHUHOJIOTUEH, KITFOUEBBIMH IMOHITHUSIMU U METOIaMH (PU3UIECKON HAYKH;

BJIaJIeTh HAaBBIKAMHU Y4eOHO-UCCIEI0BATEIBLCKON U MPOEKTHOM JEATeIbHOCTH B 00JlacTH (DU3UKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pelieHus 3ajad  (U3UYECKOro COJEpKaHUs, MNPUMEHEHUIO
pPAa3JIUYHBIX METOJIOB MO3HAHUS,

BJIQJIETh BHJAAMHU JCATEILHOCTH II0 TOJYYCHHIO HOBOTO 3HAHMS, €ro HWHTEpIpeTaluy, IpeoOpa3oBaHUIO H
MIPUMCHECHHIO B PA3IMYHBIX YUCOHBIX CUTYaIlUMAX, B TOM YHCJIE TIPH CO3JaHUU YICOHBIX IMTPOCKTOB B 00J1aCTH (PUBHKHU;

BBISIBJISITh IPUUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTYaJM3UPOBATh 3aJ1auy, BBIJIBUTAaTh TUIIOTE3Y €€ pelIeHUs], HaXOAUTh
apryMEHTHI JUIs1 TOKA3aTENbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAJIN3UPOBATh TOJYYEHHBIE B XOJE PEIICHUS 33aJa4¥ PE3YyJbTaThl, KPUTHUYECKU OLCHHBATH UX JOCTOBEPHOCT,
MIPOTrHO3UPOBATHh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (POPMYJHMPOBATh COOCTBEHHBIC 3a7a4d B 0Opa30BaTEIBHOMN JCATEILHOCTH, B TOM YHCIE NMPU HW3yYCHHH
busuKy;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTD 3HAHUS TI0 (PU3KKE B MPAKTUIECKYIO 00JIACTh )KU3HEIEATEILHOCTH,

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIE UJIEH, NPEIJlaraTh OpUTMHAIBHBIC MTOIXO0/bI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 3aJ1a4uH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaunmeii:
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BJIAJICTh HaBBIKAMH TOJIyYCHUsS WHGOpMAIUK (PH3UIECKOTO COJEPKAaHWSA M3 HMCTOYHHKOB pPAa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIIATH IMOMCK, aHAJIN3, CHCTEMAaTU3aIIMI0 W MHTEPIPETANI0O HHPOPMAITUKN PA3IMIHBIX BUIOB U
dbopMm mpeACcTaBICHMS;

OLICHMBATh JJOCTOBEPHOCTH MH()OPMAITHUH;

UCIIOJIB30BaTh CPEICTBA WHGOPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTHH B pEIICHUM KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpPEeOOBaHWA SPrOHOMHUKH, TEXHUKH O€30ITaCHOCTH,
TUTHCHBI, PECYPCOCOCPEKCHHMSI, TPABOBBIX M ATUYCCKUX HOPM, HOPM HH(DOPMAIIMOHHOW OE30IMacCHOCTH;

CO3/1aBaTh TEKCTHI (U3MYECKOTO COJMEP)KAHUS B Pa3IUYHBIX (opMarax ¢ y4éTOM HasHaueHUS HHDOpMAIMHA |
IIEJICBOM ayTUTOPUH, BRIOWpAst ONITUMAaIBHYIO0 (pOpMY TIPEICTaBICHUS U BU3yaTU3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

OCYILECTBIIAThH OOIIEHNE HA YpOKaxX (PU3HKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(QIUKTHBIX CUTYyallMil U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO HU3J1araTh CBOIO TOUKY 3pEHMS C UCIIOIb30BAaHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATh U UCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaJIbHOW PabOTHI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX ACHCTBUHN C yUETOM OOILIMX UHTEPECOB U BO3MOKHOCTEHN Ka)KIOro 4jieHa
KOJIJIEKTHUBA;

IIPUHUMATD LIEJIM COBMECTHOM AEATEIBHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH JACHUCTBUA IO €€ NOCTHUKEHUIO:
COCTaBJIATh IUIaH JECWCTBUM, paclpeAessTh poiu C YYETOM MHEHUM YyYaCTHHKOB, OOCYXJIaTh pe3yJbTaThl COBMECTHOM
paboThI;

OLICHMBAaTh KAayeCTBO CBOErO BKJaJa M KaXJIOr0 y4YacTHHKA KOMAaHIbl B OOIIMN pe3yabTaT Mo pa3pabOoTaHHBIM
KPUTEPHUSIM;

IIpeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATH UJEH C ITO3UIMU HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIJISITh IMO3UTUBHOE CTPATETMYECKOE TMOBEAEHUE B PA3JUYHBIX CHUTYAlUSAX, HPOSIBIATH TBOPYECTBO H
BOOOpaxkeHue, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA
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Camoopranusanms:

CaMOCTOSITENIFHO OCYHIECTBIIATh TO3HABATEIbHYIO JEATEIBHOCTh B 00JIACTH (PU3UKA M aCTPOHOMHH, BBISBISTH
po6JieMbl, CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHHsI PACUETHBIX M KAaYECTBEHHBIX 3aJ]1a4, IUIAH BBINOJHEHUS MPAKTHYECKOU
paboThI ¢ YYETOM UMEIOLIUXCSA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEANIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHI;

JIeJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PELICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO SPYAMIMH B 00nacTh (PU3MKH, MOCTOSHHO IMOBBIIATH CBOM
00pa3oBaTeNbHbIN U KYJbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIESITEIIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJITATOB
LENAM;

BJIAJETh HABBIKAMU MO3HABATEIBHON pe(dIeKCHMH Kak OCO3HAaHUS COBEPIIAEMBIX JEHCTBUA W MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCITIOJIB30BaTh MPUEMBI peIEKCUU JUTsl OLEHKH CUTYalluH, BBIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTUX IPU aHAIU3€E PE3YNIbTATOB JIE€ATEIbHOCTH;

PUHUMATh ce0sl, MIOHUMAas CBOU HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX MPU aHATU3€E PE3YIbTaTOB JI€ATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

B npouecce qocTHKEHHS IMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI 110 (PU3UKE ISl YPOBHS CPEIHETO OOIIEeTOo
o0Opa3oBaHMs y 00yUalOIIUXCsl COBEPILICHCTBYETCS YMOLIMOHAIBHBIN UHTEIUIEKT, IPEoiaratoinii chOpMUPOBAHHOCTH:

CaMOCO3HAHUs, BKJIIOYAIOLIETO CIOCOOHOCTh MOHUMAaTh CBOE HMOLIMOHAIBHOE COCTOSIHUE, BUAETH HANPABICHMS
Pa3BUTHS COOCTBEHHOW AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;
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CaMOPETYJIUPOBAHUSI, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE MPUHHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEACHUE,
CIOCOOHOCTh aIaITUPOBATHCS K IMOIIMOHAIBHBIM U3MEHEHUSM U TIPOSIBIISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKIIOYAIOIICH CTpEMJICHUE K JOCTUKEHUIO LIEJM U yCHeXy, ONTUMHU3M, HHUIIMATUBHOCTb,
yMEHUE JACHCTBOBATh UCXOJSl U3 CBOUX BO3MOKHOCTEH;

HMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHMMAaTh 53MOLMOHAIBHOE COCTOSIHME JIPYTUX, YYUTHIBaTh €ro Mpu
OCYIIECTBIICHUH OOIIEHNUs, CHOCOOHOCTH K COYYBCTBHIO M COMIEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAauMBaTh OTHOIICHHSI C APYTUMHU JIIOJABMHU, 3a00TUTHCH,
MPOSIBJISITH HHTEPEC U pa3peiiaTb KOHQIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 Kkjacce mpeaMeTHbIE pe3yibTaThl Ha ©0a30BOM ypOBHE JIOJDKHBI OTPaKaTh
c(hOpPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHMU COBPEMEHHOW HAy4yHOW KapTHUHBI MUpa, B
Pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTHH, B IPAKTUYECKOUN AEATEIILHOCTH JIIOACH;

YYUTHIBATh TPAHUIIBI PUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJIeNIel: MaTepualibHas TOUYKa, MHEpIMadbHasl CUCTEMa
oTcu€Ta, aOCONIOTHO TBEPJIOE TENO, WACATBHBIN a3, MOJEIH CTPOCHHS Ta30B, KHIAKOCTEH M TBEPABIX TEJ, TOUYCUHBIMN
AJIEKTPUUECKUH 3apsii MPU pellieHUH PU3NUECKUX 3a/1ay;

pacro3HaBath (pusznueckue siBaeHUs (TPOILECChl) U OOBSCHATh UX HAa OCHOBE 3aKOHOB MEXAHUKHU, MOJEKYJSPHO-
KUHETUYECKOW TEOPUU CTPOCHHUSI BEUIECTBA W JJIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJUHEUHOE
JBIDKEHUE, CBOOOTHOE MaICHUE TEl, IBIXKCHHE 110 OKPY>KHOCTH, HHEPIIUS, B3auMoaecTBue Tei, nuddysus, OpoyHOBCKOE
JBI)KCHUE, CTPOCHUE >KUJIKOCTEH M TBEPIBIX Tel, U3MEHEHHE OoO0bEéMa Tel MPU HarpeBaHUU (OXJIAKICHHH), TEIJIOBOE
paBHOBECHE, HCMApeHHE, KOHJIEHCAIMs, IUIaBJICHUE, KPUCTA/UIM3alUs, KUICHUE, BJAXXHOCTb BO3/yXa, IOBBIIICHHUE
JIABJICHHS raza MPU €ro HarpeBaHWU B 3aKPBITOM COCYJIE, CBSI3b MEXKIY MapaMeTpaMH COCTOSIHHUS ra3a B M30Ipolleccax,
AJIEKTpU3aUs TeJl, B3aUMOJEHCTBHE 3apsI0B;

OMMKCHIBATh MEXAHWYECKOE [BIDKEHUE, HCTOJb3yd (U3UYECKHUE BEIMYMHBI: KOOpJWHATA, IyTh, IMEpEMEIIEHUE,

CKOpPOCTbh, YCKOPCHHUEC, MacCa TCja, CUjid, UMITYJIbC TCJIa, KHHCTHYCCKAasA SHCPIus, IOTCHIKUAJIbHAA SHEPTUA, MCXaHNIYCCKasd
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paboTa, MexaHHMYECKasi MOIIHOCTh; TIPU OMUCAHUM MPABUJIBHO TPAKTOBATh (YM3MUECKUN CMBICT MCTOIb3YEMbIX BEIUYUH,
uX O00O03HAYEHUS W €IUHHULBI, HAaXOAUTh (POPMYIIbI, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO0 BEIUYUHY C JIPYTHMH
BEITUIMHAMU;

OIKCHIBaTh U3YYCHHBIC TETUIOBBIC CBOMCTBA TEJ U TEIJIOBBIE SBJICHUS, UCTIONB3YS (DU3UYECKHUE BEIIMUUHBI: TaBIICHUE
raza, TemIepaTrypa, CpeaHsIsl KMHeTUIeCKash YHEPTUsl Xa0TUIECKOTO JIBIKEHUS MOJICKYJ, CpEIHEKBAIpaTHIHASI CKOPOCTh
MOJICKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, padbora raza, KOdPGUIUEHT MOJE3HOTO IEHCTBHUS TEIUIOBOTO
JIBUTATENS; TPU ONUCAHUU TPABUIBHO TPAKTOBAaTh (DU3UYECKUN CMBICH HCIOJB3YEMbIX BEIMYWH, UX OOO3HAUCHUS H
CIMHUIIBI, HAXOUTh (POPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO (PU3UUECKYIO BEJIMUHUHY C IPYTUMHU BEIMYMHAM;

OIKCHIBaTh M3yYEHHBIE 3JEKTPUUYECKHUE CBOMCTBA BELIECTBA M 3JEKTPUUECKHUE SBIICHUS (IPOLECCHI), HCIONb3YS
¢u3znyecKkue BEIMYUHBL BJIEKTPUUYECKUN 3apsijl, AJIEKTPUUYECKOE I0JIe, HANpsHKEHHOCTh MOJIsA, MOTEHIHUal, Pa3HOCThb
MOTEHIIMAJIOB; TIPU ONKCAHUU MPABWIBHO TPAKTOBaTh (PM3MUECKUN CMBICT MCHOJB3YEMBIX BEIUYHMH, UX O0O3HAYCHHS U
eIMHUIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUUYUHY C IPYTUMH BEIMIMHAMU;

aHaAJIM3UPOBATh (PUZNUYECKUE MPOILIECCHI U SBJICHUS, UCTIONb3Ys (PU3NUECKHE 3aKOHBI U IPUHIIMIIBL: 3aKOH BCEMUPHOTO
tarotenus, |, Il u Il 3akonsl HproTOHA, 3aK0H COXpaHEHMs] MEXaHWYECKOM SHEPryd, 3aKOH COXPAHCHHS HMITYJbCa,
NPUHLIUT CYTEPHO3UIMN CHJI, TPUHIUI PABHOIMPABUS WHEPUHUATBHBIX CHCTEM OTCU€Ta, MOJEKYJISIPHO-KUHETHUECKYIO
TEOPHUIO CTPOSHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON YHEPTHH TEIJIOBOTO JABM)KEHUS MOJICKYH C
aOCOIFOTHOM TEeMIIEpaTypol, EPBBIN 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUS dIIEKTPUUECKOTo 3aps/a, 3akoH Kymnona,
Ipy 9TOM pa3InyaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE M YCJIOBHS (TpaHUIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIUIBI JCHCTBHS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3iInyaTh YCIOBHS UX
0€30I1acHOTO MCIIOJIb30BAHUS B IOBCEAHEBHOM KU3HH,

BBITMOJHATh 3KCIEPUMEHTHI MO0 HMCCIEAOBAaHUIO (PU3MUECKHUX SBJICHHM U MPOLIECCOB C HCIOJIB30BAHUEM MPSIMBIX U
KOCBEHHBIX H3MEPEHM, MpH 3TOM (OopMyIHMpoBaTh NpodieMy/3a1ady U THIOTE3Y y4eOHOro SKCIepUMEHTa, coOUpaTh
YCTaHOBKY M3 MIPEIIOKEHHOTO 000PYI0BaHMUSI, POBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOJIBI;

OCYIIIECTBIAThH MPSMBIE U KOCBEHHBIE M3MEPEHUST (PU3NUECCKUX BEIMYWH, IIPH STOM BHIOMpATh OMTUMAIBHBIA CIIOCO0
U3MEPEHHS U UCIIOJIb30BaTh U3BECTHBIE METOBI OLIEHKH MOTPEITHOCTEH U3MEpEHUH;
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WCCJIEIOBATh 3aBUCUMOCTH MEXIY (DU3NYECKUMH BEITUYMHAMHU C WCIIOJIB30BAHUEM MPSIMBIX M3MEPEHUH, MPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, PUKCHPOBATH PE3YJIBTATHI MTOJYYCHHOW 3aBUCUMOCTH (DU3UIECKUX BEITMYHUH B BUJE TaOJHI U
rpauKOB, ACIAaTh BHIBOJBI 110 PE3yJbTaTaM UCCIEAOBAHMS;

cobOoaTh MpaBuiaa 0€30MacHOTO TpyJa MHpH IMPOBEICHUHM HCCICIOBAHMM B paMKax y4eOHOTo SKCIIEpHMEHTAa,
y4eOHO-UCCIICIOBATEIbCKOM M MPOEKTHOM  JEATEIbHOCTH C  HUCIOJIb30BaHUEM HM3MEPUTEIIBHBIX YCTPOMCTB H
71a00paTOpHOTO 000PYAOBAHUS;

pelath pacy€THbIE 3a/1a4d C SIBHO 33JIaHHOM (PU3HYECKON MOENBIO, UCTIONB3Ys (PM3UYECKUE 3aKOHBI U MPUHIIUIIBI,
Ha OCHOBE aHaliM3a YCJIOBHUS 3aJauyd BBIOMpATh (DU3WYECKYI0 MOJICIb, BBIACIATh (DU3NUECKHE BEIUYMHBI U (POPMYJIBI,
HEOOXOUMBIC ISl €€ pelIeHUs], MPOBOAUTh PAacUYEThl M OIEHMBATh PEATbHOCTH IOJYYECHHOI'O 3HAYCHUS (HU3NUSCKOU
BEJIMYMHEI,

pelIaTh Ka4eCTBCHHBIE 33J]a4M: BBICTPAUBATH JIOTUYECKH HEMPOTHBOPEUHUBYIO LIEMOYKY PACCYKAEHUN C OMOPOW Ha
M3YUYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SIBJICHUS,

HCIIOJB30BaTh TNPH pelIeHUH YYCOHBIX 3aJ]ad COBPEMEHHBbIC HWH()POPMAIIMOHHBIE TEXHOJOTHU IS IIOWCKa,
CTPYKTYpPHPOBaHUS, WHTEPIIPETAIMK W TPEACTABICHUS y4eOHONW M HAYYHO-IOIMYISAPHON MH(OpMAIMH, MOJIYYCHHON W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMAITUIO;

MPUBOJUTHL TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUYEHBIX-(DU3UKOB B pPa3BUTHE HAYKH, OOBICHEHUE
MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMSA MO (M3UKE B IMOBCEIHEBHON >KM3HU I oOecredeHus O€30MacHOCTH IIPH
oOpaimeHn ¢ TIPUOOpaMH W TEXHMYCCKHMH YCTPOMCTBAMH, [JII COXPAHCHHUS 370pOBbS W COOIIOJICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPYIKAIOIIEH CpENE;

paboTaTh B rpymie C BBHINOJHEHUEM Pa3JIMUHBIX COLUAJIBHBIX POJICH, MJIaHUPOBATh PAObOTY TPYIIILI, PallMOHATIEHO
pacnpenemnsaTh 00s13aHHOCTH ¥ TUIAHUPOBATh JCSATEILHOCTh B HECTAHJAAPTHBIX CUTYyaIlUSX, aJICKBATHO OIEHWBATH BKJIAJI
KQKJIOTO U3 YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMAaTPUBAEMOMN TTPOOIEMBI.

K xonmy oOyuenuss B 11 Kjacce TpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:
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JEMOHCTPHUPOBATH HA TIPUMEPAX POJb U MeCTO (HU3UKH B (POPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTHUHBI MHUpA, B
Pa3BUTUU COBPEMEHHOMW TEXHHUKHA W TEXHOJIOTHM, B IMPAKTHYECKOW JEATEIBHOCTH JIFOJAEH, LEIOCTHOCTh U E€IUHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI PUMEHEHUSI U3YYCHHBIX (DU3UYECKUX MOJIENICH: TOUEUHBIN 3JIEKTPUUECKHUM 3apsi, JIyd CBETa,
TOYEUYHBIN HCTOYHUK CBETA, AJIepHasi MOJIeNb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO si/ipa MPpH pelieHuu (U3NUecKuX 3a1ay;

pacrno3HaBaTh (pu3NUYECKUe SIBJICHUS (IIPOIIECCHI) M OOBSICHATH UX HA OCHOBE 3aKOHOB 3JIEKTPOTUHAMUKH M KBAHTOBOM
GUBUKU: AIEKTPUIECKass TPOBOIUMOCTD, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JIEUCTBHS TOKA, B3aUMOICHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAsT WHAYKIIMS, JEUCTBHE MAarHUTHOTO IOJS HAa MPOBOJAHUK C TOKOM W JBWXKYIIUWCS 3apsij,
AJIEKTPOMArHUTHBIE KOJEOAHMS W BOJIHBI, NPSIMOJMHEWHOE pacCHpOCTpaHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHHE,
uHTephepeHus, aubpakuus U MOJSpU3alus CBeTa, JUCHEpcHs cBera, ¢GoTodnekTpuueckuit apdext (pororddexr),
CBETOBOC JIaBJICHWE, BO3HWKHOBCHHE JIMHEHYATOrO0 CIIEKTpa aToMa BOJOpPOaa, ECTECTBEHHAass W HWCKYCCTBEHHAS
PaIMOaKTUBHOCTD;

ONKCHIBATh H3YYEHHBIE CBOMCTBA BeEIIeCTBA (DJCKTPUYECKHUE, MArHUTHBIC, ONTHYECKHE, DJICKTPUUYECKYIO
MPOBOJIUMOCTh PA3JIMYHBIX CpEJ]) W DIEKTPOMArHUTHBIC SBJICHUS (MPOIIECCHI), UCIOIB3YS (PU3MUYECKHE BEITUUMHBL:
ANCKTPUYECKUH 3aps, CHjla TOKa, DJIEKTPUUECKOe HANPSDKCHHE, JICKTPHYECKOE COMPOTUBIICHUE, PA3HOCTh TIOTCHITUAJIOB,
ANICKTPOJIBIKYIINAs Cuiia, paboTa TOKa, MHAYKIMS MarHWTHOTO TOJsI, cuia Amriepa, cwia JlopeHiia, MHIYKTHBHOCTb
KaTYIIKW, YHEPTUS JICKTPUIECKOTO M MAaTHUTHOTO TIOJICH, TIEPHOJT U 4acTOTa KojeOaHuid B KOJIeOaTeIbHOM KOHTYPE, 3apsi
U CUJla TOKa B MPOIECCe TaPMOHHYECKUX 3JIEKTPOMArHUTHBIX KOJeOaHMWi, (OKYCHOE pacCTOSHUE U ONTHUYECKas CHUiia
JIMH3BI, TIPU OTIMCAHUU MPABWIILHO TPAKTOBATh (DU3UUYECKUN CMBICI UCTIOIB3YEMBIX BEJIMUMH, UX 0003HAYEHUS U STUHUIIBI,
YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3HUCCKYIO BEIMYUHY C IPYTUMH BEIIMUYNHAMU;

ONKMCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBIICHUS M TPOIECCHI, HCIOIB3YS (U3UYCCKHE BEIUYUHBI: CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M 4acCTOTa CBETA, SHEPTUS M UMITYJIbC (HOTOHA, TIEPHOJ] MOTypacnaaa, IHEPIHsl
CBSI3M ATOMHBIX SIJEP, MPU OMUCAHWUU TPABUIBLHO TPAKTOBATh (PU3MUECKHH CMBICI WCIOJB3YEMBIX BEIWYUH, HX
0003HaUCHUS U €ANHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIONINE JAHHYIO (DH3NYECKYIO BEIMUUHY C IPYTUMU BEIHUYUHAMH,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BEITUIMHBL,
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aHAJIM3UPOBATh (PU3NYECKUE TPOIECCHl U SBJICHHS, HCIONB3Yys (pU3Mueckre 3aKOHbl M MPUHLHUIBL: 3akoH Owma,
3aKOHBI  IOCJIEIOBATEIBHOTO W  MApaJUIEIbHOTO COEIMHEHHS TNPOBOAHUKOB, 3akoH Jlkoyns—J/leHua, 3akoH
AIIEKTPOMArHUTHOM WHAYKLHMH, 3aKOH MPSMOJMHEMHOrO pacHpOCTPAaHEHUs CBETA, 3aKOHBl OTPaKEHUS CBETA, 3aKOHBI
NpeJIOMJICHUS] CBETa, ypaBHEHHE OWHINTEHHA 17 QororddexTa, 3aKOH COXpPAHEHHUS DHEPrUHU, 3aKOH COXPaHEHUs
UMITYJIbCA, 3aKOH COXPAHEHHUs AJIEKTPUUYECKOTO 3apsja, 3aKOH COXPaHEHMs] MacCOBOTO 4Mcia, moctynarsl bopa, 3akoH
pasoaKTUBHOTO pacmaja, MpH 3TOM pa3nyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMAaTHUYECKOE BBIPAKECHUE U
ycioBus (TpaHuIlbl, 0071aCTH) TPUMEHUMOCTH;

ONpENENATh HANpaBJICHUE BEKTOpAa HMHAYKIMM MArHUTHOTO IOJISI TPOBOJHHMKAa C TOKOM, CWJIbl AMIIEpa U CHJIBI
Jlopenua;

CTPOUTb U OMHCHIBATh N300pakeHUE, CO3/1aBAEMOE TNIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBINIOJIHATh 3KCHEPUMEHTHI M0 UCCIENOBAHUIO (PU3MUECKUX SIBICHUI M MPOLECCOB C UCIOJIB30BAHUEM IPSAMBIX U
KOCBEHHBIX M3MEPEHUM: MPU 3TOM (POPMYIHPOBATH MPOOJIEMy/3aladyy M THUIOTE3Y y4eOHOIO SKCIEPUMEHTa, COOMpAaTh
YCTaHOBKY M3 IPEIJI0AKEHHOTO0 000pyAOBaHNUS, IPOBOJAUTD OMBIT U (POPMYIHPOBATH BHIBOJBL;

OCYILIECTBIISAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEJIMYUH, IPU 3TOM BbIOMpaTh ONTUMAJIBHBIA CIOCOO
U3MEPEHUS U UCII0Ib30BATh U3BECTHBIE METObI OLIEHKU MOTPEITHOCTEN U3MEPEHMI;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUMX BEJIMYMH C KCIOJB30BAHMEM TMPSAMBIX HM3MEPEHUN: MpU ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIHTATHI MOJTYYEHHOM 3aBUCUMOCTH (DU3UUYECKUX BEIMYHMH B BUJE TAOJIUI U
rpaduKoB, AeIaTh BEIBOABI MO pe3yjIbTaTaM UCCIIEeI0BaHNUS;

coOmoaTh npaBuja O€30MACHOTO TpyJa IMpH MPOBEAECHUHM HCCIEJOBAaHMM B paMKax y4dyeOHOro 3KCIEepUMEHTa,
y4eOHO-UCCIEIOBATENbCKOM W TMPOEKTHOM JIEATEIbHOCTH C  HUCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB H
71a060paTOPHOTO 000PYAOBAHUS;

peath pacyéTHbIE 3a7]a4d C SIBHO 3a/IaHHOM (PU3MUYECKON MOJIEIbI0, UCTIONb3Ys (PU3NYECKUE 3aKOHBI U IPUHLIUIIBL,
HAa OCHOBE aHajn3a YCJOBHS 3aJa4d BHIOUpATh (PU3MYECKYIO MOJIETb, BBIACIATH (U3UYECKUE BEIUYUHBI U (DOPMYIIHI,
HEOOXOJUMbIEe NJisi €€ pEelIeHUs,, MPOBOAUTHh PAcu€Thl M OLCHUBATh PEAIbHOCTH IMOJYYEHHOTO 3HAuY€HUs (PU3NYECKOU
BEJINYUHBI;
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pemarh Ka4eCTBEHHbIE 33Ja4i: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUMBYIO LIENOUYKY PACCYKICHHI C ONOPOM Ha
U3yYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SBIICHHUS,

UCIIONb30BaTh IMPH PEIICHUU YYeOHBIX 3a/1ad COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTUUA ISl TOHCKa,
CTPYKTYPUPOBAHUS, UHTEPIIPETALMU U TMPEACTABICHUS Y4eOHOM M HAyYHO-TIOMYJISIpHOW HMH(OpMaIuu, MOJy4eHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMAIIHIO;

OOBSCHATH IPUHLIUIIBI ACUCTBUS MAIllMH, MTPUOOPOB U TEXHUYECKHUX YCTPOICTB, pa3inyaTh YCIOBHs UX 0€30MacHOTO
UCITIOJIb30BAHUS B MIOBCETHEBHOM KU3HU;

OPUBOJUTH HPUMEPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKH, B OOBICHEHUE
IIPOLIECCOB OKPY’KAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAaHUS MO (pU3MKE B MOBCEIHEBHOM KHU3HU Uil oOecriedeHusl OE€30MacHOCTH MpHU
oOpanieHu c nOpuOOpaMM M TEXHUYECKHMMH YCTPOMCTBAMH, JJI COXPAHEHHsI 370pOBbI M COONIOACHUS HOPM
AKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOILIEH CPEIE;

paboTarh B IpyIIE C BBHIMOTHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH PabOTy TPYMIbI, PAIMOHAIBHO
pacmpenenaTh 00s3aHHOCTU U TUIAHUPOBATH JESATEIHLHOCTh B HECTAHJAPTHBIX CUTYyaIUSAX, aJICKBATHO OILICHUBATh BKJIA]
Ka)KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
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pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bu6mmorexa [IOK
1.1 o 2
M3HIKE 1 METOMB! HAYHHOTO MOSHAHHA https://m.edsoo.ru/7f41bf72
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