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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOrO0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3pabOoTaHa HAa OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke ¢ yudéroM enepaibHON pabdodeil MporpaMMbl BOCHUTAHUS U
KOHIENINK TpenofaBaHus yueOHoro mnpeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusx Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
oOpa3oBaTeibHbIE MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (OpMUpPOBaHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOyuarommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (pu3HNKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTam
OOy4eHHs, a TaKXKE YYHUTHIBAET HEOOXOAMMOCTb peaM3ali MEXKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM MpeaMeramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHsS (PU3HKM HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMbBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3HMKU: JIUYHOCTHBIE,
MeTanpeMETHbIE, IPEAMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gu3rKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHMSI Kypca (pu3nuKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Ou3nkay 1o rojaMm oOydeHwusl.

du3rka Kak Hayka O HauOolsiee OOIMX 3aKOHAX MPHUPOJBI, BHICTYyMAasl B
KayecTBe y4eOHOT0 NMpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonmb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe SHEPreTHKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYeHHUs HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMU U JIPYTHUX.
N3ydyenne ¢GuU3MKM BHOCHUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS NMPU BBHIMOJTHEHUN UMHU YU4E€OHBIX UCCIIEOBAHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooO1mero oOpa3oBaHUS
MOJIOKEH PAl WJEW, KOTOpPhlE MOXKHO paccMaTpUBaTh KaK MPUHIMUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEP>KUT MaTepual U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

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

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

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

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM NpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (U3MUEecKue TeopuH ((pOpMHUpPOBAaHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOoeHUs (Puznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOAX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YyYaroluXcsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B IporpaMme mno (pusuke oObeIMHEHBI B OOIIMNA CIMHCOK YUEHUYECKUX
NpaKkTUYECKUX padoT. BbifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecCa HCXOJs W3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecmeumBaeTcsi  OBIAJACHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIENAETCS PENICHUIO PACYETHBIX M KA4€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJICIIBbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pasHbIX pasnaesnoB. i KayeCTBEHHBIX 33/1a4 MPUOPUTETOM SIBISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
XKU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKkTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIM B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHeTre (U3MKK JTOIKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYMOBAaHWE U BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmMme o (Pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpalMOHHOE  000pyZoBaHHE (OpMHpYETCs B COOTBETCTBHM C
OPUHIIATIOM MHUHUMAJIbHOW JIOCTATOYHOCTH M  OOECHEeYrMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI M3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YYEHHYECKUX MPAKTUUECKUX paboT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 00ECIeYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IMOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
MCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

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

e (opmupoBanne yMeHUN OOBSACHATH SBJICHHUS C HCIOJb30BAaHUEM
buznyeCKrX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHUH.

JlocTxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHneM CIEeIyIoMMX 3a7ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypOBHE CPEHEro 001ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTHI acCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nueckol MOAENbI0, 3a/]ad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

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

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(GU3MYECKUX SKCIICPUMEHTOB, aHAIN3a W HWHTEPIPETAIuu HHGOPMAIIHH,
OTIpeeNICHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH AJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHEro OOIIETro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B HEJEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCl.



COJAEPKXAHUE OBYUYEHUA
10 KIIACC

Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcniepuMeHTa W TEOPUM B NPOIECCE TMO3HAHUSA MPUPOIBI.
OKCTIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusznyecKkue 3aKOHbI M TEOPUHU. I paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto duzuku B GOpMUPOBAHWM COBPEMEHHOM HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBele W IU(POBBIE H3MEPUTEIbHBIE TPHUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBuxeHHEe. OTHOCUTEIBHOCTh MEXaHWYECKOI'O JABUXKCHUS.
Cucrema otcuéra. TpaeKkTopusi.

[lepemernieHre, CKOPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CoeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBwkeHue. ['paduku
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPE€HHUS, MNyTH W MEpeMEIICHUS
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOoHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitnoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPY>KHOCTH C MOCTOSSHHOW MO MOJYJIFO CKOPOCTBHIO. YTJIOBasi CKOPOCTbh, TUHEHHAS
ckopocTh. [leprnoa u yactora obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKCHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu

Mogenb cucTembl OTCUETa, WLTIOCTPAIMs KHHEMATHYECKUX XapaKTEPUCTUK
JIBUKEHHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmunes. IlepBeiidi  3akoH  HproToHa.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE IBIKEHHE a0COTIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBeCHUS TBEPAOTO Teia. Buibl paBHOBECHSL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxkeHHs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM PAaBHOBECHS TBEPAOTO TEJA, HMEIOLUIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKU. Teopema 00 HU3MEHEHHUH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorenmanbHas SHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHbIe  CUiIbl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPrHUM CUCTEMBI TEJ.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWYECKOW DHEPruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. Mogeky/sipHas GU3nKa 1 TEPMOJIMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBUKEHUS U
B3aMMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPBIX TE U OOBSICHEHUE CBOMCTB BEIIECTBa HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmiepaTypa Kak Mepa
CpeIHEl KWHETUYECKON SHEpPruu TEIUIOBOro JBIKeHUs uactull raza. Illkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE TPHUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aIMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoounHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U crIoco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BuyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KosruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBpIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccam. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoarHaMuku. HeoOpaTtuMoCTh TPOI1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEMCTBUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. Kodp@uiuMeHT moie3Horo
nericTBus TemioBord MmammmHbl. I{ukn KapHo um ero ko3pduImMeHT IOIe3HOTro
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OnelT MO anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazoswvle nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJIICHUSI.

TBépnoe Teno. Kpucrammmyeckue n amopdubie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUCTaJUTM3aIs. Y IeJbHasl TeroTa miaBieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX TapOB.

Kunenuve npu noHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUeCKuil 3apsia. JlBa BHIa 3JIEKTPUUYECKHUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOrO 3apsija.
B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3IeKTPUUYECKUIT 3apsia.
Onekrpudeckoe mnoae. Hanpsok€HHOCTh  anmekTpuueckoro moia.  I[IpuHuumn



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
OJISL.

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIEKTPOMETpP, DBJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3anmoieiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT ILUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHJEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMu.

DNEKTPUYECKOE COIMPOTUBIICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaieIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBUKYIIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 114 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u puMecHast MIPOBOJANUMOCTh
noJIynipoBogHUKOB. CBoicTBa p—n-niepexoaa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

ONeKTpUYecKuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIEKTPOIIH3.



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

TexHHUYecKue YyCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJLIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHUKA TOKA W €ro BHYTPEHHErO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJEpP)KATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, (Quamueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, uxX rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJAMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C MCIOIH30BAHMEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHATOB, B TOM YKCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, FaIbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMoAeMCTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHOMO cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJISI JUIMHHOTO IPSMOIO NPOBOJHHWKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOLyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJiieHUE. J[BrKeHUE 3apsiKEHHOM YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKOUU. OJEKTPOABIDKYLIas Cujla HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykunu @apanes.

BuxpeBoe dleKTpUYECKOE TOJe. ODJEKTPOABWKYIIAs CUila WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHHME CAaMOMHIAYKLUMHU. OJEKTPOABMXKYyLIas cujia
CaMOWHIYKLIHH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTENIN DJIEMEHTapHBIX
YacTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paszneu S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbIE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHHUS.
["apmonnyeckue konedanus. [lepuoa, wacrora, ammumryga u (aza KoseOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATbHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KO0JI€OATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUSL.

[lepemennplii  TOK. CHHYCOMAAQJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA W
HaIpsHKEHUS.

Tpancopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIeKTpodHepruu. KynpTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TUHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJIeOATeNbHOM cHUCTEMBbl (NMPYXUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIbIX KOJeOaHUH Tpy3a HAa HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHus: W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJIHBI.
HuTtepdepenius u iudppaxius MeXaHUIeCKUX BOJIH.

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

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHoin BonHe. CBoOWCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOspU3aIus, nudpakius,
unTepdepenius. CKoOpocTh dIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBSA3U U TEIIEBUICHUS. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneob:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepenunu u audpakiuud MEXaHUYeCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaGnronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTHTYIOW M
4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoeHnue uzoOpaxkeHuil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JUH3BI. Y BEJIMUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpaxuus cBeta. JudpakiuoHHas pemérka. YCJIOBHE HaOII0ICHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoMCTBa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM amnmapaT, MHUKPOCKOI, TeJIEeCKON, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS peIIETKa, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTPAaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKeHUN B JIMH3aX.

Mopenu MuKpockormna, TeJiecKona.

Habmronenne natepdepeHIIM CBETA.

HaOmronenune nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yeHue cexTpa ¢ mMOMOIIbIO JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH

['panuiel  TPUMEHMMOCTH  Kjaccuyeckod — mexaHuku.  [loctynaTs
CIEIUAIBHOW TEOPUM OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTb MOJYJSA CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITECHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHHU U COKPAIICHUE
JUIMHBIL.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs3b MaccChl C SHEPrUed U UMITYJILCOM PEIISTUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOSI.

Paznen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruM (HOTOHA C €r0 YACTOTOM. DHEPTHs
Y UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DuHimTeitHa st hoTodadpdexra. «KpacHas rpaHunar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpOWCTBA W MPAKTUUECKOE NpPHUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Llemoncmpayuu

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

HccnenoBanre 3akoHOB BHEMIHETO (oTOdhDEKTA.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas Mogmens aroma. lloctrynmatel bopa. M3nydyenue u moriounieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBbIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOIHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHn4eckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nrabopamopnsle pabomuwl

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

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

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Macchl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKHA. DKOJOTHUECKUE ACIIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJTIOIEHUS M PErHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
BuiibcoHa, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii sxkcnepumenm, nabopamopvie pabomoi

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (pOTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUY U ACTPOPUIMKH

Otansl pa3BUTHUs acTpoHOoMUU. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKue 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucTeMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHI@ U 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpalbHBIM KJacC —
CBETUMOCTB». 3BE3IBI TJIABHOM IIOCIEIOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOmnroienusi HeBOOPYKEHHBIM TJIa30M C HCMOJB30BAHUEM KOMIIbIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUs] TIOJIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOyIIapys U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01maromuiee MOBTOPEHUE

Ponp ¢usuku u acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJib (GPU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
(bu3nYeCcKo KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumote3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJO0O0US TPEYTOJHHHUKOB,
oTIpeJieIeHHE TUIOMIAIN TIIOCKUX (PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUpOJE, KoyieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, NCUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAS] CTPYKTYypa TBEPBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIn3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpenad, IEHEpaTop IIEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTAaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOTO Tpenmera «Du3nukay TOHKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaroUIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
OTIBITA M OTIBITA JESATEILHOCTH B IPOIECCE PeaIM3aIllii OCHOBHBIX HaIpPaBJICHUH
BOCITUTATEIHHOU JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKU O0YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcaxX Ipa)kIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpTaHU3AIINY;

YMEHHUE B3aUMOJICHCTBOBATH C COITMATLHBIMH HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATEITLHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHUICKON rpaXJaHCKON WJICHTUYHOCTH,
MaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTKCHHSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUYCCKOTO TIOBEICHHMS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESATEIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3cTeTHYECKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIEro (PU3nYecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHUE TJI00AIbHOIO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

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

OCO3HAaHHWE LEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKM  OCYHIECTBJIATh  NIPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJjornyecKkue 1eMCTBUSA:
CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisTh IMEeIu ACATCIBHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHKCHHUS,
BBISBJISITh  3aKOHOMEPHOCTM WM MPOTUBOPEYUST B  paccMaTpUBaEMbIX
(bU3UYECKUX SIBJICHUSX;
pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEAIBHOIO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEaTHUBHOE MBIILICHHUE PH PEIISHUH )KU3HESHHBIX ITPOOJIEM.
ba3oBble ncciienoBarTe/bCKue AeiiCTBUS:
BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATUSIMU M METOJaMHU
bu3nUecKoil HayKH;



BIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (PU3UIECKOTO COJCpNKAHUSA, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB IIO3HAHUS,

BJIQJIECTh BHJAMHU JICSITEIBHOCTH IO TIIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEeOOPa30OBaHUI0 M TPUMEHEHUI0O B PA3IWYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOSKTOB B 00J1acTH (PU3UKH;

BBISBJISTH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PEeIICHHS, HaXOJIWUTh apryMEHTHI JJI JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHAMM3UPOBATh TIOJNYYCHHBICE B XOJE PEIICHHUS 3a7a4dl  pPe3yJbTaThl,
KPUTHYECKHA OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JaBaTh OIICHKY HOBBIM CHUTYAITHsIM, OIICHUBATH MTPUOOPETEHHBINA OIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JacCTh
KU3HEACATECITbHOCTH;

yMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX IIPEAMETHBIX 00JIacTek;

BEIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTrHHATILHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHU.

Pabora ¢ nndopmanueii:

BJIaJICTh HAaBBIKAMHM IOJyYCHHS MHOOpPMAIUK (PU3MUECKOTO COACPKAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMK PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(GOPMAIINH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/lady ¢ CcOoOMtoJieHHeM TpeOOBaHUN HSPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcOocOepeKeHHUsS, TPABOBBIX W OTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/laBaTh TEKCTHI (DM3UYECKOTO COJEpKAaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUST HHPOPMAIIUU | IIEIICBOM ayIUTOPHH, BEIOUpast ONTUMATIBLHYIO
dbopMy TIpEICTaBICHHS ¥ BU3yaJTH3aIUH.

KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIE YYeOHbIE HeiCTBUS:
OCYIIECTBJIATh OOIIEHHWE Ha Yypokax (U3MKH U BO BHE-YPOUHOM
NEeSATEeTbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallUH W CMAr4ath
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh NPEUMYIECTBA KOMaHIHON U MHAWBUAYAJIbHOU
padoTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh ACUCTBUSA IO €€ JIOCTMIKEHUIO: COCTaBIIATh IUIAH JCHCTBUH,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAa4yeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMaHIbI B
oO1IMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularaTtb HOBBIE IIPOEKTHI, OLEHHMBATh HWJECH C TO3WLHUH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIC JCHCTBHS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON padOThI C YUETOM HMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIocOOCTBOBAaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bU3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIE€SATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/JeTh  HABbIKAMU  [IO3HABATEJbHON  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMUI;



UCITOJIB30BATh MPUEMBI peIICKCUU TSI OIICHKU CUTYyallu, BEIOOpa BEPHOTO
pEIICHNS;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPWHUMATH PEIICHUS IO WX
CHUKECHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX MpH aHalu3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce noCcTKEeHUS JTUYHOCTHBIX PE3YJbTaTOB OCBOEHHUS MPOTPAMMBI
no (¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEpUIEHCTBYETCS HIMOIIMOHATBHBIN WHTEJIEKT, MpeAnoararonmi
Cc(OPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUJCTh HAMPABICHUS PA3BUTHS COOCTBEHHOM AMOIIMOHAILHON CQeEpHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCS K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IETH H
yCcrexy, ONTUMHU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyudenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJIEIIEH:
MaTepuagbHas TOUKa, HHepLUalIbHAas CUCTEMa OTCUYETa, aOCOIIOTHO TBEPAOE TEJO,
WJICaJbHBIN a3, MOJEIH CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHMS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3auMojencTere Ten, auddys3us, OPOYHOBCKOE IBM)KEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TIPU HArPEeBaHHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAILIM3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXAY I[apaMeTpaMu COCTOSIHMSI ra3a B H30IMpoLeccax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JBIXKCHUE, UCIMOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusl, MOTEHUHUAIbHAS SHEPIUsl, MEXaHUYECKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWKM TPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MUX OOO3HAYCHHS M €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMYMHAMU;

ONUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TE€JN M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPrysi XaOTHUYECKOTO JBIKCHHUS MOJIEKYJI, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBUS TEIUIOBOTO JBHUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIUYUH, HUX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUE
sBJICHUS (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
NPy ONMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIIECChl U SBJICHUS, UCIOJB3Yys (U3MUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUupHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUs] MEXaHMYECKOW DHEPruM, 3aKOH COXPaHEHUS HUMITYJIbCa,
MPUHIUAN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLIHATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHENH KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypou, MepBbIii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AJEKTPUYECKOTO 3apsaa, 3akoH KyloHa, mpu >TOM pa3nuyarh CIOBECHYIO



(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMAIBI JACHCTBUA MAIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBarh MpobiieMy/3aiady M TUIOTE3y Yy4eOHOTO HKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIE M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U UCIIOIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUIA;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIYy  (QU3MYECKUMH  BEJIMYMHAMH  C
WCIIOJIB30BaHUEM TMPSIMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcUpoBaTh pe3yJbTAaThl MOJYYCHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYHUH B
BUJI€ TaONUIl U rpadMKOB, AEIATh BEIBOABI 10 PE3YIbTaTaM UCCIICI0OBAHUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000Opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/la4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3UUECKUE BEJIMYMUHBI U (POPMYIIHI,
HEOOXOMMbIC JJIsI €€ pEeIICHUs, MPOBOJUTh PAcUYEThl U OIICHUBATH PEaTbHOCTH
MOJIY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;

pelaTh KaYeCTBEHHBIEC 33/1a4l: BHICTPAUBATh JIOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYXKJEHHIl C ONOpOM Ha HM3YyYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIOJB30BaTh  MpPU  PEIICHWH  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTUH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTABJICHUS YICOHOW W HAYYHO-TIOMYJIIPHON MHGOPMAIIHNH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyr0 HH()OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MPU OOpaIleHuH ¢ IPUOOpPaMU U TEXHUYECKUMHU



YCTPOWCTBAMH, JIJIi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyNNE C BBHIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPAIMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH ACATEIHbHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aC€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PELICHUE pacCcMaTpPUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMETHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMPUMEpax pojib U MECTO (Pu3NKU B (HOPMHUPOBAHUM
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKO KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJIEIIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETA, TOUCUHbI UCTOUYHHK CBETA, SAECpHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIEJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUYECKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHU U KBAaHTOBOU (DM3HKU: IJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJIS Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHbIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUES, BOSHUKHOBECHUE
JUHEWYaTOro CHEeKTpa aTromMa BOJOpPOJa, €CTECTBEHHAas W MCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPA3IUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUYECKUE BEJIUYUHBI:
ANIEKTPUUYECKUN 3apsijl, CUJia TOKa, DJIEKTPUYECKOE HAMPSIKEHUE, IICKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO mojsi, cuwia Ammepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTYILKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHOoJ M YacToTa
KoJieOaHUM B KoJie0aTeTbHOM KOHTYpE, 3apsj U Ccujla ToKa B IMpoIecce
rapMOHUYECKUX OSJEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUECKHIMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BETUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYHUHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, IEPHO/T TIOTypaciiaia, SHEPTHs CBSI3H
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U EIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JIAaHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECChl U SIBJICHUS, UCIIONb3Ys (U3MUECKHUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa miia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH paJIMOaKTUBHOIO pacmnaja, Py 3TOM pa3audaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPEIENATh HAMIPABICHHE BEKTOPA UHAYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTh M OINHCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MNPU 3TOM
dbopmymupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYyJI0BaHMs, MPOBOJAUTH OMBIT M
bopMyIUpOBaThH BHIBOBI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3MUYECKUX BEJIMYUH C HCIOJb30BAaHUEM
NpSIMBIX U3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (PUKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TAOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEAECHUU UCCIEIOBAHUM B
paMKax ydeOHOro JIKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW H TMPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacuéTHbIE 3aJa4¥l C SBHO 3aJlaHHOW (DU3UYECKONM MOJICIBIO,
UCIIOB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHUS 3a/1auu



BEIOMpaTh (PU3UYECCKYIO MOJECIb, BBIICIATh (DU3UYCCKHE BEITUYMHBI B (DOPMYIIHI,
HEOOXOUMBIC JUIS €€ peIIeHUs, MPOBOJAUTHh PACUETHl M OLCHUBATH PEATBHOCTH
TIOJTyYEHHOTO 3HaUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/1aui: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUHBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHUHU I MTOUCKA, CTPYKTYPUPOBAHUS, UHTCPIIPETAIH
U TPEJICTaBJICHUS YYCOHOW W HAYYHO-TIONYJISIPHOM WH(pOPMAIIMHU, TIOTYICHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATH TPHHIMITBI JICHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MMaCHOTO MCIIOJIL30BAaHUS B IIOBCEIHCBHOM
KU3HU;

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

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpEaE;

paboTaTh B TpyNIe C BBIMOJIHCHHEM PAa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYNIBL, PAMOHAIBHO PpACIpPENesaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CUTYAIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PACCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne /o P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bu6mmorexa [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 0 0 hitps-//m.cdsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarnia > 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 Aunammia 7 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2. 1 1
3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 | bubnuoteka [JOK
' TEOPUHN https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 0 0 bubnuorexa [IOK

®daz0BbIE TEPEXOBI

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




Uroro no pazgeny

Paznen 4. DJIEKTPOJJUMHAMUKA

24

bubmuorexa [JOK
4.1 1
UICKTPOCTATHKA 0 https://m_edsoo.ru/7f41bf72
40 [TocTosiHHBIM 31€eKTpUYecKuil TOK. TOKHU B 12 bubmuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paszpen 1. JIEKTPOIUMHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHas 1 | 3 bubnnoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
1 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 0 1 bubnunoreka [JOK
' KoJIcOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4ecKue U AIEKTPOMAarHuTHBIE 5 1 0 bubnuorexa [JOK
) BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OcHOBBI cIENMANIBHON Teopun 4 | 0 bubnnoreka [JOK
) OTHOCHUTEIIBLHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bubmuorexa [JOK
4.1 i
DJIeMEHTHI KBAHTOBOW ONTUKU 6 0 0 hitps:/m.cdsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 0 0 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKHI 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 7
Pasznen 6 OBOBHIAIOHIEE ITOBTOPEHHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ngﬁ;&f&igﬁ% £41c97¢
Hroro no pazueny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC

n/n

Jara

Tema ypoka Bcero U3YYEeHUs

IIporpammHoe coaep:kanue

OcHOBHBIE BU/BI 1eSITEIHLHOCTH 00Y4aI0IIUXCS

®dusuka — Hayka o
npupoze. Hayunsie
METO/IbI IO3HAHUS
OKpY>KaroIlero Mupa

1 01.09.2024

Posb u mecto
(hu3uKH B
hopmMupoBaHUHN
COBPEMERHOH 1 06.09.2024
HAyYHOU KapTUHBI

MUpa, B

MIPAKTHUYECKON

NesITeTbHOCTH JIF0/1eH

®u3nka — HayKa O pUpoJe.
Hayunsle MmeToBI TO3HAHUSA
OKpY KaroIllero Mupa.

Pons 3xkcniepuMeHTa U TeOpun B
Tpolecce MO3HAHUS IPUPOJIBI.

DKCIepUMEHT B (PU3HKE.
MonenupoBanue GU3NICCKUX SBICHUN
U npoueccoB. HayuHble rUnoTe3sl.
®du3nuecKue 3aKOHbI U TEOPUU.
['paHUIBI TPUMEHUMOCTH PU3UIESCKUX
3aKOHOB. [IpUHIUIT COOTBETCTBUSI.
Ponb 1 mecTo huznku B
(hOpMHUPOBAHUHU COBPEMEHHOW HAYYHON
KapTHUHBI MUPA, B IPAKTUYECKON
JNEeITeNbHOCTH JIF0IEH

W3ydenne HayqHBIX (IMIUPUYCCKHUX 1
TEOPETUUECKUX) METOJJOB IO3HAHHUS
OKpY>KaloIero Mupa.

OOcyxeHne TpaHul] IPUMEHIMOCTH
(u3nvecknx 3aKOHOB 1 Teopuid. PaboTa B rpyrmme
TI0 TIOATOTOBKE KOPOTKUX COOOIIEHHH O pOJIH
MecTe (PU3UKH B HAYKE U B TIPAKTHUECKON
JeATEIbHOCTH JIoAeH. JleMoHCTpanus
AHaJIOTOBBIX U IU(PPOBBIX H3MEPHUTEIBHBIX
pruOOPOB, KOMITBIOTEPHBIX TaTYNKOB.

OcBoeHre OCHOBHBIX MPUEMOB PaOOTHI C HUPPOBOH
nabopartopueii mo pusuke

Mexanndeckoe

JIBHIKCHHE.
OTHOCUTENBHOCTh
MEXaHUYEeCKOTr 0 1 09.09.2024
JIBMKCHMS.

[Tepememenue,

CKOpPOCTb, YCKOPEHUE
PaBHOMepHOE
MIPSIMOJIMHEWHOE 1
JBUKECHHE

13.09.2024

MexaHuueckoe ABUKEHHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO
nBwxkeHud. Cucrema oTcuéra.
Tpaexropusi.

[lepememenne, CkOpocTh (CpeaHSS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpPEHHE MaTepUaIbHON TOUKH, HX
MIPOEKIIMU Ha OCH CUCTEMBI KOOPIMHAT.
CrnoxeHue epeMeneHI U CII0KEHUE
CKOpPOCTEH.

PaBHOMEpPHOE 1 PaBHOYCKOPEHHOE

[IpoBeneHre SKCIIEPUMEHTA: U3yUCHHE
HEPaBHOMEPHOTO JBXKCHUS C IENbIO ONPEACICHUS
MIHOBEHHOW CKOPOCTH; UCCIICIOBAHUE
COOTHOIICHHS MEXTY MyTAMH, TPOHICHHBIMH
TEJIOM 3a MOCJICJIOBATEIbHBIC PABHBIC IPOMEKYTKU
BPEMEHHU IIPHU PABHOYCKOPSHHOM JIBUYKEHHH C
HaYaJlbHOW CKOPOCTHIO, PABHOH HYIIIO; H3YUCHHE
JIBHOKCHHS [IIAPUKA B BA3KOM JKUIKOCTH; H3yUYECHUE
JIBUKCHHS TeJa, OPOIIEHHOTO TOPU30HTAIBHO.
OO0BsiICHEHHE OCHOBHBIX PUHITUIIOB ICHCTBIS
TEXHUYECKUX YCTPOUCTB, TAKUX KaK: CITUJIOMETD,




PaBHOyCKOpeHHOE npsiMosnHeltHoe aBmkeHue. [ padukn LEeTHbIC ¥ peMEHHBIE TIepeIadn ABIKEHHS; 1

5 IPSIMOHHEHHOE 1 16.09.2024 3aBUCHMOCTH KOOPIMHAT, CKOPOCTH, YCJIOBHI MX 0€30I1aCHOTO MUCIIOJIb30BAHMUS B
JIBISKEHHE YCKOPEHH, IYTH 1 NIEpEMeILICHHS MIOBCETHEBHOM JKH3HU.

MaTepuaIbHOW TOUYKU OT BPEMEHHU. Pemenne pacu€THBIX 33124 € SIBHO 33/1aHHOM
CBobonHoe nanenue. CBoOosiHOE MajieHue. Y CKOpeHne (pu3nYECKOil MOZIEBIO C MCHOIb30BAHHEM

6 Yckopenne 1 20.09.2024  cBoGoanoro nazeHus. OCHOBHBIX ()OPMYJT KHHEMATHKH.

CBOOOIHOTO MaJICHUs Kpusonuneiinoe nmxenue. JIpmxenne | Iloctpoenue u aHanus rpadukos
KpusonuHeiitoe MaTepHanL}uloﬁ TOYKH TI0 OKPYXXKHOCTH C = 3aBUCHMOCTEH KHHEMaTHYECKUX BEIHMYHH
— HIOCTOSIHHOH 110 MOYJIFO CKOPOCTBIO. OT BPEMEHH ISl PABHOMEPHOTO

VYT10Bast CKOPOCTB, JIMHEWHAs CKOPOCTh. U PABHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBUXKEHHSI.

7 Jlpwicerme . ! 23.09.2024 Iepuox n yacrora obparieHusL. Pacrio3naBanue GU3NUCCKUX ABJICHUN B YIEOHBIX
MaTepHanbHON TOUKH LIeHTpoCTpEeMUTENBHOE YCKOPEHHE. OIIBITAaX M OKPY’KaroIIel )KU3HN: pABHOMEPHOE H
10 OKPYKHOCTH TexHuYecKHe yCTpoiicTBa U PaBHOYCKOPEHHOE MPSIMOTMHEHHOE ABHKEHHE,
Mpus NPaKTHYECKOE IPHMEHEHHE: g};(o6ouﬂoe HaJICHUE TeJl, IBUKCHHE T10

CIIUJOMETD, IBUKEHHIE CHAPSJIOB, PYKHOCTH.
OTHOCHTCIPHOCTH LIETIHBIC U peMEHHBIE TIepeaadn Ormncanue MEXaHUIeCKOTo ABIKEHHS C
lanunes. UCTIONIb30BAaHHEM (DPU3MUECKUX BEITUUUH:

8 HNuepuunansubie 1 27.09.2024 KOOPJHMHATA, ITyTh, IEPEMEIICHNE, CKOPOCTH,
CHCTEMbBI OTCUETA. yckopenue. Pabora B rpymnmax npu miIaHupOBaHHH,
TlepBBiit 3aK0H IPOBE/ICHUH M UHTEPIPETAIIMU PE3YJIbTATOB

OIIBITOB M QHAJIN3€ JIOMOJHUTEIbHBIX UCTOYHUKOB
Hetorona UHQOPMAITUH IO TEME
Macca tena. Cuna. [Ipunnun otHocuTenbHOCTH [anunes. CpaBHEHHE MacC B3aUMOJICUCTBYIONINX TEll.
[IpuHnun Iepsbiii 3akoH HeroToHa. N3yuenue 3aBUCUMOCTH CUIIBL YIIPYTOCTH OT
CYIIePIIO3HIIHH CUIT. WuepuuanbHbIe CHCTEMBI OTCUETA. nedopmarn; cpaBHEHHE CHIT TPEHUSI IOKOS,
? Bropoii 3akon I 30.09.2024 Macca rena. Cuna. HPHHHIEH KAQUeHUS U CKOJIBKEHHUSL.
HbiOTOHA ISt CYIIEPIIO3UIINY CHUIL. BTOPOHv3aK°H O6bsicHeHne HeBecomocTu. [IpoBeieHue
. HproToHa /U1 MaTepHAIBLHOM TOYKH. SKCIIEpHMEHTa:
MaTepruaIbHOU TOYKHU Tpernii 3akoH HeroToHa 114 FICCIIE/IOBAHNE 3aBUCHMOCTH CHJI YIIPYTOCTH,
Tpertuii 3akon MaTepHabHBIX TOUeK. 3aKOH BO3HHKAIOIIUX B IIPYKUHE U PE3UHOBOM
10 HbioToHa 11s 1 04.10.2024 BeeMHpHoro Taroterits. Citta obpase, oT Hx
TspKecTu. [lepBast KocMHUYecKas
MaTepHaAIbHBIX TOYEK CKOPOCTD.
11 3aK0H BCEMHUPHOTO 1 07.10.2024  Cuna ynpyroctu. 3akoH I'yka. nedopmary; u3ydeHue JIBIKeHNS OpycKa 110




12

13

14

Tarorenus. Cuna
TskecTH. [lepBast
KOCMHYECKAs
CKOPOCTb

Cwuna ynpyrocrtu.

1 11.10.2024
3akoH ['yka. Bec Tena

Cuiia TpeHusl.
Koaddurment
Tpenns. Cua 1 14.10.2024
COIPOTHUBIICHUS TIPU

IBIOKEHUU TeJla B

KUIKOCTU HUJIU Ira3c

[ToctynarensHoe u
BpaliareibHOe
JBHKEHHUE
aOCOJTIIOTHO TBEPIOTO | 18.10.2024
Teaa. MOMEHT CHUIIBL.

IIneuo cumiml.

VYcnoBus paBHOBECHS

TBEPAOIO TeIa

15

Nmnynse

MaTepHalIbHOU

TOYKH, CUCTEMBI
MaTepuaIbHbIX

To4ek. mMmyibe 1 21.10.2024
CHJIBIL. 3aKOH

COXPaHEHHUS

UMITyJIbCa.

PeakTuBHOE

Bec tena.

Tpenue. Buapl Tpenus (ITOKos,
CKOJNbXKEHUS, KaueHus1). Cuna
Tperus. Cyxoe Tpenue. Cuna
TPEHUS CKOJBKEHUS U CUJIa TPEHUS
mokost. KoagdunreHTt TpeHus..
Cuna COnpoOTHBIICHUS TIPU
JIBUKCHHUH TEJIA B )KUKOCTH WIIH
rase.

[locTtymarenpHOE U BpaliaTeabHOE

JIBIKEHHE a0CONFOTHO TBEPAOTO Tena.

MOMEHT CHIIBI OTHOCUTEIBHO OCH
BpauieHus. [lneyo cumnel. ¥YcnoBus
paBHOBECH TBEPAOIO TEIA.
TexHuueckue ycTporucTBa u
MPaKTUYECKOE TPUMEHEHHE:
IOJUIMITHUKH, ABHMKCHUC
HNCKYCCTBCHHBIX CITYTHHKOB

HAKJIOHHOH IIOCKOCTH; UCCIACAOBAHHE

YCIIOBHI paBHOBECHS TBEPIOTO TENA,

HMMEIOIIEr0 OCh BPaIICHHUS.

OO0BsicHEHHE 0COOCHHOCTEH PAaBHOMEPHOTO U
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JBMKEHUS,
CBOOOJHOTrO MAJCHUS TEJI, ABMKCHHS TI0
OKpPY>KHOCTH Ha OCHOBe 3aKOHOB HprOTOHA, 3aK0OHa
BCEMHUPHOTO TATOTCHUSI.

OOBsCHEHUE OCHOBHBIX MIPUHITUIIOB JCHCTBUS
MIOJIIIIMITHUKOB U MX TPAKTHYECKOTO

MIPUMEHEHUSI.

OOBsCHEHUE IBUKCHHS NCKYCCTBEHHBIX
CIIyTHUKOB.

Pemenue pacu€THbIX 3a1a4 ¢ ABHO 33JJaHHOMU
(hM3HYECKO MOJICIBIO C UCIIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYI THHAMHKH.
PacnioznaBanme pu3MUECKUX SIBICHUNA B yU4eOHBIX
OIBITaX U OKPYIKAIOIICH KU3HU: UHEPIIHS,
B3aMMOJICUCTBHUE TeJl. AHAIN3 (PU3UIESCKUX
MIPOIIECCOB U SIBICHUH C MCIIOH30BAHUEM 3aKOHOB
Y IPUHITUTIOB: 3aKOH BCEMUPHOTO




16

17

JBIDKEHUE
PaGoTa 1 MOIITHOCTH
cunbl. Kunetnueckas
SHEPrUs

MaTepI/IaJIBHOﬁ TOYKH.

Teopema 06
W3MEHEHUU
KUHETHYSCKOH
SHEPTUU

IloTeHnunansHas
SHEprus.
ITorennmanpHas
SHEPrus ynpyro
nehopMUPOBAHHOM
MIPY>KUHBI.
IloTeHnuansHas
SHEPrus Tena BOIU3H
MMOBEPXHOCTU 3eMIIH

1

1

25.10.2024

05.11.2024

18

ITorenmuanbHBIE U
HEMOTCHIINAIbHEIC
cubl. CBsi3b paboTHI
HEMOTEeHIIUATbHBIX
CHJI C UBMEHEHHEM
MEXaHHYeCKOM
SHEPTUU CUCTEMBI
Tea. 3aKoH
COXpaHECHUS
MeXaHH4YeCKOi
SHEpPruu

1

08.11.2024

Wmnynsc MaTepuanbHON TOUKH (Tena),
CHCTEMBI MaTepUaIbHbIX TOYEK.
NmMnynbc cuibl 1 ©I3MEHEHHE UMITYJIbCca
Tena. 3aKOH COXPaHEHUS HMITYJIbCA.
PeakTuBHOE IBMXKEHUE.

Pabora cuitbl. MOIITHOCTE CHITHI.
Kunernueckas sneprus
MaTepHaTbHON Touku. Teopema 00
W3MEHEHUN KMHETHYECKOM OHEPruu.
[ToreHumanbHas SHEPrusl.
[ToreHumanbHas 3HEPTUs yIpyro
JIe(pOpPMUPOBAHHOM MPY>KUHBI.
[loTreHnmanbpHas YHEPTHsI TENNA BONH3H
noBepxHocTy 3emiu. [loTeHuuanbHbIE U
HECTIOTCHIIMAJIbHBIC CUJIBI. CBs13b
paboThI HEOTEHIHATBHBIX CHI C
W3MEHEHUEM MEXaHHYECKON

SHEpPTUH CUCTEMBI TeJl. 3aKOH
COXpPaHEHUS MEXaHUUECKOU

SHEPrUu.

Yupyrue u Heynpyrue

IIpoBeneHMe IKCIIEpUMEHTA: U3YYEHUE
a0COIIOTHO HEYIPYIoro yjaapa ¢ IOMOUIBIO ABYX
OJIMHAKOBBIX HUTSHBIX MasTHUKOB;
HCCIIeIOBaHNE CBSI3H PAOOTHI CHIIBI C
M3MEHEHUEM MEXaHHUECKOM SHEpruu Tena Ha
MIpUMepe PacTsHKEHUST PE3MHOBOTO KIyTa.
Onenka aOCOMIOTHBIX H OTHOCUTEIHHBIX
MOTPEIIHOCTEN N3MEPEeHUH (PU3NIECKUX BETUYHH.
Pemienre pacu€THeIX 3a/1a4 C SIBHO 3alaHHON
(bu3HYECKOl MOZIENIBIO C UCIIOJIB30BaHHEM
OCHOBHBIX 3aKOHOB U ()OpPMYJ1 AUHAMHUKH U
3aKOHOB COXPaHEHHUS.

PemeHne kaueCcTBEHHBIX 3a/1a4 C OIIOPOM Ha
H3y4eHHBIE B paszaene «MexaHuka» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE SBICHUSL.
Onucanne MEXaHUYECKOTO ABIKEHUS C
UCIIOJIb30BaHHEM (PH3MUYECKHUX BEIMUUH: UMITYJIbC
TeNna, KHHETHYECKasl SHEPTHs,

MOTEHIMAIbHAS HEPIHsl, MEXaHU4YecKas padoTa,
MeXaHUYECKasi MOITHOCTh. AHAIN3 (PU3NIECKUX
IIPOLIECCOB U SIBJICHUH C UCIOJIB30BaHUEM 3aKOHA
COXPaHEHUsI MEXaHMYECKOI SHEPTUH, 3aKOHA
coxpaHeHust uMITyibca. OObSCHEHHE OCHOBHBIX
MPUHLUIIOB JEHCTBUS U IPAKTHYECKOTO
MIPUMEHEHUS] TEXHUUECKHUX YCTPOUCTB, TAKUX KaK:
BOJOMET, KOIIEP, IPY>KUHHBIA ITUCTOJIET.
OO0BbsacHeHUe IBIKEHHS PAKET C OTOPOil Ha
n3y4YeHHbIe (PU3NYECKUE BETMUNHBI U 3aKOHBI
MEXaHMKH.

Hcnonb3oBaHue Npyu MOATOTOBKE COOOIIECHHH O
MIPUMEHEHUH 3aKOHOB MEXaHWKH COBPEMEHHBIX
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JlaGopaTopHas

pabora

«HccnenoBanue

CBSI3H PabOTBI CUITHI C
U3MEHEHHEM 1 11.11.2024
MEXaHUYeCKOM

SHEPTUH Tejla Ha

MpUMEpPE PaCTHKEHUS

PE3UHOBOI'O KT'yTa»

20

21

22

KonTponbhas padora
10 TEME
«Kunematuka.
1 15.11.2024
JluHamuka. 3aKOHBI
COXpaHEHUs B

MCEXAaHUKE»

OCHOBHEBIE

MMOJIOKCHUS

MOJIEKYJISIPHO-

KHHETUYCCKOU | 18.11.2004
TEOPHH.

bpoyHnoBckoe

NIBIDKCHHUE.

Hudbdy3us

XapakTtep ABUKEHUS
¥ B3aUMOJICHCTBHA
YaCTHI] BEIIECTBA.
1 22.11.2024
Mogaenu cTpoeHus
ra3oB, JKHJIKOCTEH U

TBEPABIX TN

CTOJIKHOBEHHUSI.
TexHuueckue ycTporcTBa U
MpaKkTUYECKOe MPUMEHEHHE:
BOJOMET, KONEDP, NPY>KUHHBII
MUCTOJIET, IBKEHHUE PaKET

OCHOBHBIE MTOJI0KEHHS MOJIEKYJIIPHO-
KHHETUYECKON TEOPHUU U UX ONBITHOE
obocHOBaHUE.

BpoyHOBCKOE ABMKEHUE.

Huddysus. Xapaktep ABIKEHUS H
B3aMMOJCHCTBHUS YaCTHUI] BELECTBA.
Mopenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPJIBIX TEN U OOBSCHEHUE CBOWCTB
BEIIeCTBa Ha OCHOBE ATHX MOJEJEH.
Macca u pazMepbl MOJIEKYIL.
KomnuecTBo Bemectsa. [locTosHnas
ABorazpo.

TemoBoe paBHOBECHE.

TemmepaTypa u €€ U3MEpeHHUE.

[[Ikana remneparyp Lenbcus.

WH(POPMAIMOHHBIX TEXHOJIOTHHN JIJIsI TOKCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETALIUU U
npeacTaBieHus] HHQOpMAIUU, KPUTHICCKHN aHAIH3
OJTy4aeMoii HH(POPMAITIH

[IpoBeneHre KOCBEHHBIX H3MEPEHUH, UCCIICIOBAHUN
3aBUCUMOCTEN (PU3UUECKUX BEITHYUH, IPOBEPKA
MPEUIOKEHHBIX THIIOTE3

IIpoBeneHue 3KkCIEpUMEHTA: OIPENEICHUE MacChl
BO3/lyXa B KJIACCHON KOMHATe Ha OCHOBE
u3MepeHuil 00bEMa KOMHATBHI, JIABJICHUS U
TEMIIEpaTyphl BO3/1yXa B HEW; HCCIEA0BAHNE
3aBUCUMOCTH MEXKIY IMapaMeTpaMHu COCTOSIHUS
Pa3peKEHHOro rasa.

OneHka abCOMOTHBIX 1 OTHOCUTEIFHBIX
MOTPEIIHOCTEH U3MEpeHHI (PU3NUECKUX BETUUNH.
OOBsiCHEHUE OCHOBHBIX IIPUHITUIIOB JICHCTBUIM
TepMOMETpa U OapoOMETpa U YCIOBUM UX
0e301MacHOro NCIOIB30BAHMSI B TOBCEIHEBHOM
YKU3HU.

PacniosnaBanme pu3MUECKUX SIBICHANH B yU4eOHBIX
OTIBITAX W OKpY)KatoUle ku3Hu: 1uddysus,
OpOYHOBCKOE JIBI)KCHUE.
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Macca mosnexy:.
KommuectBo
BEILIECTBA.
[Tocrosannas
ABoraapo

25.11.2024

24

Temtosoe
paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkamna
temneparyp Llenbcus

29.11.2024

Mopens naeanbHOro raza. OCHOBHOE
ypaBHEHUE MOJICKYIISIPHO-
KHHETHYECKOU TEOPHUH HACATHHOTO Ta3a.
AOcommoTHas TeMIieparypa Kak Mepa
CpeIHEN KUHETUUECKOU SHEPTUHU
TEIUIOBOTO JBMKEHUS YaCTHI] rasa.
[IIxana remnepatyp KensBuna. ['a3oBbie
3aKOHBI. Y paBHEeHHE MeHnaeneeBa—
Kunaneiipona.

3akoH JlaneToHa. M3omporeccsl

Onmcanne TETOBBIX SBIEHUH C MCIIONIH30BaHUEM
(h3nyecKuX BeIMYWH: TaBICHHE Ta3a,
TEeMIepaTypa, CpeIHss KHHETHIECKas YHEPT s
Xa0THYECKOTO JIBIKEHUS MOJIEKYT,
CpPEeIHEKBaPATUYHASL CKOPOCTh

25

26

Wneanbuelii ras B
MKT. OcHoBHoOe
ypaBHeHue MKT

AOcoroTHas
TeMIeparypa Kak
Mepa cpeiHen
KUHETHYECKON
SHEPTUH JIBHXKCHHS
MOJIEKYJI. Y paBHEHHE
Menneneena-
Knaneiipona

02.12.2024

06.12.2024

27

28

3akon JlanbToHAa.
T"a30BEIE 3aKOHEI

JlaGopatopHas
pabora
«HccrnenoBanue
3aBHCUMOCTH MEXKITY
napamMeTpamu
COCTOSTHUS

09.12.2024

13.12.2024
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Pa3pEIKCHHOIO ra3a»

H3onporeccer B
U7CaIbHOM ra3e U X
rpadguieckoe
MpeICTaBIICHHUE

1

16.12.2024

30

31

32

33

34

BuyrtpeHnHss sHeprus
TEPMOJIMHAMUYECKOMN
CUCTEMBI U CTIO0COObI
€€ U3MEHEHMUS.
KonunuecTBo TemioTsl
u pabora.
BnyTtpennss sHeprus
OJIHOATOMHOT'O
HJICaIbHOTO Ta3a

Bunanr
TerIonepe1aun

VhnennHas
TEIUIOEMKOCTh
BEIIIECTRA.
KonnuecTBO TEmIOTHI
IIpU TeIUIoNepeaaye.
AnnabaTHBIN
npouece

I1epBblit 3ak0H
TEPMOJIMHAMUKHU U
€ro NPUMEHEHHE K
n3omnpoieccam

HeobpatumocTs
MPOIIECCOB B

20.12.2024

23.12.2024

27.12.2024

30.12.2024

10.01.2025

B HUJICAJIbHOM ra3e C IOCTOSHHBIM
KOJIMUEeCTBOM BerecTsa. I'paduueckoe
MIPENICTaBICHUE U30TIPOLIECCOB:
U30TEpMa, U30X0pa, u300apa.
TexHu4eckue ycTponcTsa u
MIPaKTUYECKOE IIPUMEHEHHUE:

TepMOMETp, OapoMeTp

TepMoarHaMUYeCKast CUCTEMA.
BuyTtpennss sHeprus

MOJIEKYII.
AnHanu3 GU3NYECKUX MPOLECCOB U SIBICHUM C
ncnonszoBanueM MKT, razoBbIX 3aKOHOB, CBSI3U
CcpeHel KUHETHYECKOM 3HEPTUHU TEIJIOBOTO
JBKCHHS MOJIEKYJI ¢ aDCOIFOTHOM TEMIepaTypou.
Pemenue pacu€THbIX 3aa4 ¢ IBHO 3aJaHHON
(hU3NIECKO MOJETIBIO € HCIOJIB30BAHUEM
ocHOBHBIX TToJ10keHnit MKT, 3akoH0B 1

(hopMyIT MONIEKYIISpHOH (PU3KKH.

PaGora B rpymmax mpu IIaHUPOBAHUH, IPOBEICHUT
Y MHTEPIPETAINH PE3YIHTATOB OITBITOB M aHAJIH3E
JIOTIOJTHATENBHBIX UCTOYHUKOB WH(OPMAITHH IT0
TeMe

[IpoBeneHme SKcIIeprUMeHTa: U3MEPEHUE YACIBHOM
TeIUI0EMKOCTH BerecTBa. OreHka aOCOMIOTHRIX U



npupoze. Bropoit
3aKOH
TEPMOIUHAMUKHU

[Tpunin nercTBus u

TEPMOIUHAMUIECKON CHCTEMBI U
CIIOCOOBI €€ M3MEHEHHUS.
KomuuecTBo TEIIIOTH 1 paboTa.
BHyTpeHHsIs1 SHEPTHUs 0THOATOMHOTO

HIeaTbHOTO Ta3a. BUIIBI TeIIonepeayun:

OTHOCHUTEJIBHBIX MOTPENTHOCTEN U3MEPEHU I
(hU3UIECKUX BETMINH.

Uzyuenne mozeneit napoBoil TypOUHBI, IBUTATEIS
BHYTPEHHETO CTOpPaHUs, PEaKTHBHOTO JBUTATEIS.
OO0bsacHeHNe IPUHIAIIOB IEHCTBHUS U YCIOBHIMA

35 KII/I TeroBoii 13.01.2025 TCMIOHPOBOAHOCTD, KOHBCKIHAL, 6€30MacHOr0 MCIIONb30BAHHS
U3JIydeHue. Y IenbHas TeII0EMKOCTh
MAILIHHBI
BEILICCTBA.
uxn Kapuo u ero

36 17.01.2025
KIIg
DKOJIOTHYECKHUE KonuyecTBo TEmoTsl mpu B ITOBCEIHEBHOM )KU3HU JBUTATEIIS] BHYTPEHHETO

37 POOIeMBI 20.01.2025 @ Ttemionepenayve. cropanusi, ObITOBOTO XOJIOAMIbHHKA,
TEII0dHEPTETHKH Tonsitie 06 agrabaTHOM IpoLecee. KOHAMIMOHepa. OnKcaHue CBOWCTB Te U

o HepBLIfI 3aKOH TEPMOAUHAMUKHU. TETUIOBBIX SABJICHUH C NCIIOIB30BaHUEM
Oo6o0maromuit ypok
M HpI/IMeHeHI/Ie IIEpPBOTO 3aKOHA (I)I/ISI/IIIGCKI/IX BCIIMYMH: 1aBJICHHUE I'a3a,
«MouekynsipHas

38 yip 24.01.2025 TEepMOAMHAMMKH K U30IIPOLIECCAM. TeMImeparypa, KOJIMYSCTBO TEIJIOThI, BHYTPCHHSIS
(uznxa. Ocroser I'pacduueckas nHTEpHIpeTanus paboThl sHeprus, padora rasa. Pemenne pacy€éTHbIX 3a1a4
TEPMOANHAMUKHAY rasa. C SIBHO 3aJIaHHON (PM3UYECKON MOJICIBIO C
KonTponbnas pabota Bropoii 3aK0H TepMOIMHAMUKH. UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (hopmyit
110 TEME HeoOpatumocTs mmporieccoB B MOJIEKYJISPHOU (DU3UKH U TEPMOIUHAMHUKHY.

39 «MomexynsapHas 27.01.2025 TpHpoe. Pernienue kauecTBEHHBIX 3a/1a4 C OMOPOit Ha
¢uzuka. OCHOBBI Temnnossle MamyHb!. [ TpyuHIMIIBL U3y4CHHbIC B pasziene «MoekyspHas
TePMOIMHAMHKI NeiiCTBUS TEIUIOBBIX MAIIKH. (u3nKa ¥ TEPMOJMHAMHUKAY 3aKOHBI,

TTpeoGpa3oBaHus SHEPrUH B 3aKOHOMEPHOCTH U (PU3HUECKHE SBICHUSI.
Ilapoobpa3soBanue 1 T — Pabora B rpymmax npu aHajause
KOHJICHCALHSL. . OTOJTHUTEIIHHBIX HCTOYHUKOB
40 31.01.2025 KoadduimeHT none3Horo qeicTBus A
Ucnapenue n . HHPOPMAITUH 10 TEME
TETJIOBOW MaIlINHBbI.
KUIICHHE
uxn Kapno u ero ko3 duiment
AbcomoTHas u TOJIE3HOTO JEUCTBHUS. DKOJIOTHUECKHE
OTHOCHTCJIbHAA MPOOJIEMBI TETITIOIHEPTETHKH.
41 03.02.2025 P P

BJIAXKHOCTH BO3]1yXa.
Hacsiennsiit nap

TexHn4yeckure ycTponcTBa 1
MPAKTUYECKOE TPUMEHEHUE:




Tsépmoe Teio.
Kpucrannuyeckue u
amMopQHbIe Tena.

JIBUTATEJh BHYTPEHHETO CTOPAHUS,
OBITOBOH XOJIOMUIHHUK, KOHAUIFOHED

g~ Awasorpomus 1 07022025
CBOICTB KpUCTAJLJIOB.
Kunkue KkpucTamibl.
CoBpemMeHHbIE
MaTepuaibl
[InaBnenue u [TapooGpa3zoBaHue W KOHICHCAIHS. [TpoBeneHUE SKCIIEPUMEHTA: U3MEPEHHE
KPHCTAIUTH3AIIHL. Wcnapenne u kunenne. AGCONIOTHAS M OTHOCUTEINBHOM BIQXKHOCTH BO3ayXa. OLeHKa
43 V 1enpHas TeroTa 1 10.02.2025 OTHOCI/ITGHBHEUI BJIaXKHOCTb BO311yXa. a0COFOTHBIX U OTHOCHUTENBHBIX TOTPEITHOCTEH
— Hacepiuensslii nap. Y aenbHas Temiora M3MepeHHil PU3MUECKNX BEITHUMH.
Cy6umas 2352265330331*“’[' 3aBHCHMOCT H3y4eHne CBOWCTB HACBHIILICHHBIX MAPOB,
NCpATYPE! KIMCHIA OT ABICHHA. CIIO0COO0B H3MEPEHHUS BIAKHOCTH
44 YpaBHeHue | 14.02.2005 Teépmoe teno. Kpucrannudeckue u HaGTio/IeH e KHTIEHHS TIPH TIOHIKEHHOM
TEIUIOBOrO OasaHca aMOP (rbie Tena. AHMSOTpOMI JIaBIIEHMH, HATPEBAHUS U ILIABJICHUS
CBOWCTB KpuctawioB. JKuakue
DexTpusarus Te. KPUCTAJUTHYECKOTO BEIIECTBA.
kpuctauisl. COBpeMEeHHbIE MAaTEPHAIIBL.
DNEeKTPUYECKUI TIiaBIeHHMe H KPHCTATTHAAMNA. OOBbsicCHEHUE MPUHIIMITOB ICHCTBUS M YCIOBHI
45 sapsit. JlBa Buza 1 17.02.2025 ' VjenbHast TemoTa miaBieHus. 0€30I1aCHOT0 MCIIOB30BaAHKS B [TOBCEHEBHON
TEKTPHIECKHX Cy6numanmst. YpaBHEHHe TEMI0BOro ’KU3HH TUTPOMETPA, TICUXPOMETPA, KaIOPUMETPA.
3apAOB 6ananca. TexHAUECKHEe YCTPOHCTBA 1 W3ydeHne TEXHOJIOTHIA TTOTyIEHHUS] COBPEMEHHBIX
NPAKTUYECKOC IPUMCHECHUE: TUTPOMETP MaTepuaioB, B TOM YUCJIC HAHOMATCPHUAJIOB.
Tposonunky, ¥ TICHXPOMET], KAIOPUMETP, Perienre pacu€THBIX 337124 C SBHO
AUICKTPHKH 1 TEXHOJIOTHMH TIOJTyYEHHs] COBPEMEHHBIX 3aJJaHHON (PU3MYECKON MOJIETIBIO C
46 ITOJTYIIPOBOTHHUKH. 1 21.02.2025 MaTCPHATIOB, B TOM HHCIIC HCIIOJIb30BAaHUEM YPABHEHHUS TEIJIOBOTO
3aKOH COXpaHECHUS HAHOMATEPHUAIIOB, U HAHOTEXHOJOTUHU GaNAHCA.
SJIEKTPUIECKOTO Periienue kauecTBEHHBIX 3a/1a4 C OTMOPOi
3apsaa Ha U3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH
T —— U (QU3MYECKHE SIBIICHUS 110 TEME.
47 3aps/I0B. 3aKOH 1 24.02.2025

Kynona. Toueunslii




AIIEKTPUYECKUH 3apsij

Hanpspok€anocthb
AIIEKTPUYECKOTO
nonst. [punnmn

DneKTpu3anus Tel. IACKTPUISCKUI
3apsia. JIBa BUIa SIEKTPUICCKUAX
3apsAn0B. [IpoBOAHUKY, TUIIECKTPUKU U
MOJTYTIPOBOTHHKH.

[IpoBenenue sKCepruMeHTa: U3MEpEHHE
ANEKTPOEMKOCTH KOHIeHcaTopa. OueHka
a0COFOTHBIX ¥ OTHOCHUTENBHBIX TOTPEITHOCTEH
H3MEpEeHUH (PU3NIECKUX BEIUUHH.

48 CyHEPHO3ULINU 1 28.02.2025 3akoH COXpaHCHHA SJICKTPUICCKOT'O I/IsyquI/Ie HPUHIUTIOB HCﬁCTBHﬂ
DIIEKTPUYECKUX 3ap4na. 3JIEKTPOCKOIIA, AIEKTPOMETPA,
oneit. JTuauy B3aumopeiicTBue 3apsanoB. 3aKOH KOHJZIEHCaTopa.

HANPSKEHHOCTH Kynona. ToqeqHbIA oMeKTpHIECKHH W3yveHne IPUHIIAIIOB JIEHCTBHS

3apsia. DIEKTPUUYECKOE MOJIE.
PaGora cun Hanpsok€HHOCTD 3JISKTPUYECKOTO MOJIA. | U YCJIOBHIA 0€30MacHOr0 MPUMEHEHUS B
BJIEKTPOCTATHYECKOTO [TpuHIMI Cynepno3uLuu MIPAKTHUYECKOM KU3HHU,

49 HOJISt HOTCHHI/Iaﬂ 1 03.03.2025 @ OVCKTPHYICCKHX nosieni. Jluaum KOIMUPOBAJIBHOI'O armapara, CTpyUHOro IpuHTepa.
PasnocTb HANPSUKEHHOCTH DIIEKTPUYECKOTro mojist.  PaccmoTpenne Gu3H4ecKux OCHOBaHHI
OTEHIUANOB PaboTa cui 37eKTpoCTaTH4ecKOro 3NEeKTPOCTATUYECKOH 3aIUThI U 3a3eMJICHUS

nosist. [lorennuan. PasHocts aneKkTponpubopoB. Pemenre pacuéTHRIX 3a1a4 ¢
HposoxuuKy 1 noteHuuanoB. [IpoBogHuKY 1 SIBHO 331aHHON (pu3MUECcKOil MOzIeNBIO C
AUSIEKTPUKH B AUJICKTPUKH B UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hOPMYIT

50 JJIEKTPOCTATHYECKOM 1 06.03.2025 SJIEKTPOCTATHECCKOM MOJIC. 3IIEKTPOCTATHKH. PelieHre KaueCTBeHHbIX 33189
oJue. o AnsekTpruyeckas NPOHHLAEMOCTb. C OMOPOM Ha U3YUYEHHBIE 3aKOHBI,
Juanektpudeckas Onexrpoémkocts. KoHzencarop. 3aKOHOMEPHOCTH U (PU3UYECKUE SBJICHHUS

OneKTPOEMKOCTH MIIOCKOTO
IPOHHIIAEMOCTb p JJIEKTPOCTATHKH.
KOHJIeHCcaTopa. DHeprus 3apsLKeHHOTO .
3 . PacnoznaBanue pU3HMUECKUX SIBICHUH B y4e€OHBIX
51 JICKTPOEMKOCTb. 1 11.03.2025 KoHIeHCaTOpA. Texumueckue . )
.03. . OTIBITAX U OKPY’)KAIOLIEH )KU3HU: 3JIEKTPU3aLHUs Ted,
Konpgencarop YCTPOMCTBA M TPAKTHIECKOE N
B3aUMOJICHCTBHE 3apsII0B U O0BSICHEHUE UX Ha
% NPUMEHEHHE: SIEKTPOCKOIL
ONEeKTPOEMKOCTS 3)11)e1< oMeT 3neKZp OCTaTI’/I‘{eCKaH OCHOBE 3aKOHOB ¥ (hOPMYJT DIIEKTPOCTATHKH.
IUIOCKOTO 3aun:fa 3a3£1;meﬂnep3neKT OIDHEODOB OnucaHne U3y4eHHBIX CBOMCTB BEILIECTBA U
KOHJIEHCATOPA. ’ P Vp pOs, JIIEKTPUYECKHX SIBJICHHUN C MCITOJIB30BAHUEM
52 1 14.03.2025 KOHIEHCATOP, KOMUPOBAIbHBIH anmnapar, .
e} D N (U3NYECKUX BEIMYHH: dJIEKTPUUECKUI 3apsil,
HEprus CTPYHHBIN TIPUHTEP B}
3APKEHHOTO HaMpPsHKEHHOCTH 3JIEKTPHYECKOTO TTOJIA,
KOHJIEHCaTopa
53 JlaboparopHas 1 17.03.2025  DnexTpuueckuil TOK. YciIoBuUs IIpoBeneHne SKCIEpUMEHTA: U3Y4YEHHE CMEIIAHHOTO
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pabora "M3mepeHue
AIEKTPOEMKOCTH
KOHJieHcaTopa"

[Tpuniun nercTBus u
MIPUMEHEHUE
KOHJICHCATOPOB,
KOIHUPOBAJIHLHOTO

amnmnapara, CTpyHHOTo 1 21.03.2025
MIPUHTEpA.

DneKkTpocTaTu4ecKas

3amuTa. 3a3eMIICHHE

ANEKTPONpUOOpPOB

55

56

DNEeKTPUUYECKHM TOK,
YCJIOBHSI €70
CYIIECTBOBAHUSI.
[TocTosHHBIH TOK.

Cuna Toxa. 1 31.03.2025
Hanpsoxenue.

ConpoTuBieHue.

3akon Oma ais

y4acTKa UEeMH

[TocnenoBarensHoOe,

napaJuienbHoe,

CMEIIaHHOe

COCAIHEHIE 1 04.04.2025
IIPOBOAHHKOB.

JlaGoparopHas

pabota «3yuyenue

CMCIIaHHOT'O

CYIIIECTBOBAHHUS DIIEKTPUIECKOTO TOKA.
Hcrounnku Toka. Cuna Toka.
ITocTOSHHBIN TOK.

Hampsxenue.

3akoH OMa JJ1s1 y4acTKa LEemH.
DIIEKTPUIECKOE COITPOTHUBIICHNE.

VY aenpHOE CONPOTUBIICHHUE BEIIECTBA.
[TocnenoBarenpHOE, TapaJIICIIBHOE,

CME€UIaHHOC COCANMHECHNE IIPOBOIHUKOB.

Pabora anmekTprdeckoro Toka. 3aKoH
Jxoyns—JIenua. MomHoCTb
JIEKTPUYECKOTO TOKA.

DNEKTPOABMKYILAS CHIIA U
BHYTPEHHEE COTPOTUBIICHHE
HCTOYHHKA TOKa. 3akoH Oma st
MOJTHOM (3aMKHYTOM )
anekTpuueckoi nenu. Koporkoe
3aMBIKaHHE.

DneKTpOHHAas MPOBOANMOCTD
TBEPBIX METAIIOB. 3aBUCUMOCTh

COCTMHECHMSI pe3UCTOPOB; mmeperne DJC
HMCTOYHHMKA TOKA ¥ €T0 BHYTPEHHETO
COTIPOTHUBIICHHUSI, HAOJTIOICHHUE ICKTPOJIN3A.
OrneHka abCOMOTHBIX 1 OTHOCUTEIBHBIX
TIOTPEITHOCTEH M3MEPECHUH (DU3NICCKUX BEITMINH.
OOBsCHEHUE MPUHIIMIIOB ICHCTBUS U YCIOBHIMA
0e301macHOro MPUMEHEHUS aMIIepMETPa,
BOJIBTMETPA, PEOCTaTa, HCTOYHUKOB TOKA,
3NEKTPOHATPEBATENBHBIX U 3JIEKTPOOCBETUTEIBHBIX
puOOopOB,

TEPMOMETPA CONPOTUBIIEHHUS, BAKYYMHOT'O JUO/a,
TEPMHUCTOPOB U (POTOPE3UCTOPOB,
IIOJIYIIPOBOJHUKOBBIX JUOJIOB, IaJIbBAHUKHU.
Pemenue pacu€THbIX 3a1a4 ¢ IBHO 3aJaHHON
(bU3MYECKO MOZIENIBIO C UCTIOJIB30BaHHEM
OCHOBHBIX 3aKOHOB U ()OPMYJT TEMBI
«ITOoCTOSTHHBIN 2IEKTPUUECKUI TOK.

Pacnio3naBanue pu3MUECKUX SIBICHUH B yU4eOHBIX



COCIUHECHUA
PE3UCTOPOB»

Pabora 1 MOIIIHOCTH

COTIPOTHBIICHHS] METAJJIOB OT
TEMIIEPaTYpBHI.
CBepXnpoBOAUMOCTb.
DNEKTPUUYECKUH TOK B BAKyyMe.

OTIBITaX ¥ OKPYKAIOMIEH KU3HH: dJICKTpUIeCcKas
MIPOBOIMMOCTH, TEIIOBOE, CBETOBOE, XUMHUUIECKOE,
MarHUTHOE ACHCTBUS TOKA. AHAIU3
AIEKTPUIECKUX SBIICHUN W TIPOIIECCOB B IETIAX

AJIEKTPUYECKOTO
57 Toka. 3akor LKoY 1 07.04.2025  CgoiicTBa 2MEKTPOHHBIX MYUKOB. IIOCTOSTHHOT'O TOKA C MCIIOJIb30BAHUEM 3aKOHOB:
) Y [omynposoauukn. Co6CTBEHHAS 1 3akoH OMa, 3aKOHOMEPHOCTH TTOCJICI0BATEILHOTO
HCHHa IIpUMECHAs1 IPOBOAUMOCTD " IapaJiji€IbHOr0 COSANHCHUA IIPOBOIHUKOB,
3akon Oma st MOMynpoBoAHUKOB. CBOlCTBa p—n- 3akoH [[xoynsa-JIenna.
MOJTHOM (3aMKHYTOM) nepexoa. Ormnucanue U3y4eHHbIX CBOWCTB BEIECTB U
3HeKTpI/I“IeCKOI>’I LEIH. HOHynpOBOI{HI/IKOBHC HpI/I60pI>I. QJICKTPUYECKUX ABJICHUUN C UCIIOJIB30BaAHUEM
KopoTkoe DileKTpUYecKHii TOK B pacTBOpax 1 (bU3MYECKUX BETMYKH: 3JIEKTPUUCCKHIA 3apsi,
CHJIa TOKA, DJIEKTPUIECKOE HAMPSHKEHUE
58 SAMBIKATHE. 1 11.04.2025 P SO BHCKTpI/IIIG’CKOC Cl(:))HpOTI/IBJ]CHI/Ig ,
V4. DIEKTPOIUTHYECKAS TUCCOIHAIIHS. ’
JlaGoparopHas P fccotan
DJEKTPOIH3.
pabota «3mepenue P .
DJIeKTpUYECKHI TOK B Ta3ax.
OJ1C ncrouHuka Toka .
CaMOoCTOSITeTbHBIN 1
1 €0 BHYTPCHHETO HECAMOCTOSATENBHBIH Pa3psl.
COIIPOTHUBJICHUSI» Mousms. Thiazma
DneKTpoHHAas TexHuYeCKHe yCTpOicTBa U
MPOBOJANMOCTD
TBEPABIX METAJLIOB.
3aBUCHUMOCTD
59 1 14.04.2025
CONIPOTUBJICHHUS
METAJIJIOB OT
TeMIepaTypsbl.
CBepxIpoBOIUMOCTh
DNEeKTPUYECKHI TOK
60 B Bakyyme. CBolicTBa 1 18.04.2025
AJIEKTPOHHBIX ITYYKOB
61 [TonynpoBogHUKH, UX 1 21.04.2005 MPaKTUYECKOE NPUMEHEHHUE: paszHocTh oTeHImanoB, /C, padboTa Toka,

CcoOCTBEHHAS U

aMIIepMeTp, BOJILTMETP, PEOCTaT,

MOIIHOCTH TOKa.




IIpUMecHas
MIPOBOAMMOCTb.
CaoiicTBa p—n-
nepexoa.
[TonynpoBOIHUKOBBIE
PUOOPHI

62

DIEKTPUYECKUI TOK
B pacTBOpax u
pacrmiaBax
AJEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOLUAITHS.
DnekTponus

1

25.04.2025

WCTOYHHKH TOKA,
AJIEKTPOHATPEBATEIIBHEIC TPUOOPHI,
AJIEKTPOOCBETUTETHHBIE TIPHOOPHI,
TEPMOMETP COMPOTUBICHUS, BAKYYMHBII
JINO]T, TEPMHUCTOPHI 1 (HOTOPE3UCTOPHI,
MOJTYTIPOBOJHUKOBBIN U0/, TaJhbBaHUKA

Hcnonp3oBanre HHOOPMAIIMOHHBIX TEXHOJIOTHN IS
MTOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINHU H
MIpeICTaBICHNs HHPOPMAIHH TIPH TTOJITOTOBKE
COOOIIIEHNH 0 MPUMEHEHUN 3aKOHOB ITOCTOSTHHOTO
TOKa B TEXHUKE U TEXHOJIOTHIX

63

64

65

DNEKTPUYECKHUI TOK
B rasax.
CaMoCTOSTEIIbHBIA 1
HECaMOCTOSATCIbHBIN
pa3psa. MoisHus.
IIna3zma

DNEeKTpUYECKUE
npuOopsl U
YCTPOMCTBA U UX
MIPaKTUIECKOe
IIPUMEHEHHE.
[IpaBuna TexHUKH
0€30MacHOCTH
Oo6o0maromuit ypox
«DQIEeKTPOIMHAMUKAY

1

1

1

28.04.2025

07.05.2025

12.05.2025

66

KonTponbhas padora

1

16.05.2025




10 TeMe
«DJIEKTPOCTaTUKA.
[TocrosaHHBII
BJIEKTPUYECKUM TOK.
Toxku B pa3nu4HbIX
cpenax»

PesepBHbIii ypOK.
KonrponsHas pabora

67 1 19.05.2025
0 TEME
"OnexTpoauHamuka"
PesepBHbIil ypok.
68 O06o06maromuii ypok 1 23.05.2025
o reMaM 10 knacca
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




11 KJIACC

Ne Jlara I[IporpammHoe conep:kaHue OcHOBHBIE BH/BI IeATEILHOCTH
n/n Tema ypoka Bcero H3y4eHHs 00y4JaIoIuXCst
IIocTosiHHBIC MAarHUTHI M UX ITocTosiHHBIC MATHHUTEL. [IpoBeneHue SKCIIEPUMEHTA: H3YUCHHE
B3auMoJIeiicTBIe. MarHUTHOE BzaumoneiictBue MAarHUTHOTO MOJIS KaTyLIKH C TOKOM;
rose. BeKTOp MarHHTHO 1 IMOCTOSIHHBIX MarHUTOB. HCCIIeIOBAHME ICHCTBUS MIOCTOSHHOTO MarHuTa
. 01.09.2024 MaruuTtHoE moue. Ha PaMKy C TOKOM; HCCIICIOBAHHE SIBIICHHUSI
HHAYKUMH. JINHAKM MarHUTHOH BeKTOp MAarHMTHOM MHAYKLAH. JIeKTPOMATHHTHOM MHIYKLIH.
HAHAYKIUU [IpuHIHMI CYNepro3UIMi MaTHATHEIX  OrieHKa abCOMIOTHBIX M OTHOCHTEIBHBIX
MaramTHoe 1oJ1e MPOBOJIHUKA nojiel. JInHUKM MarHUTHOM MOTPETTHOCTEN H3MepeHUH (PU3NIECKUX BETMIHH.
¢ TokoM. OMBIT 3pCTe a. I/IHIlyKHI/IPI; Kapruna nuanit OOBbsicHEHNE MPUHLIUIIOB IEUCTBUA U
B3auMoieiicTBIe 1 06.09.2024 MAarHMTHOM HHAYKIIAN ITOJIA ycIoBui 0€30MacHOro MPUMEHEHHUS
IIOCTOSIHHBIX MArdiuToOB. MaI‘HI/ITHOC IIOCTOSAHHBIX MarHuToB,
IIPOBOAHUKOB C TOKOM TI0JIe IPOBOJTHUKA C TOKOM. KapThHa | 3JIEKTPOMAarHuTOB, dJIEKTPOJBUraTEN,
JlaGopaTtopHnast pabota JUHAN WHIYKIUH MAarHUTHOTO MOJIS YCKOpHUTEINeH 3JIeMEHTapHBIX YaCTHII,
((I/ISYLIGHI/IC MAaArduTHOTO IIOJIY 1 09.09 2024 AJIMHHOTO IpsAMOro IMMPOBOJHHKA U PIH,Z[YKLII/IOHHoﬁ neun. Pemenue paC‘IéTHHX
KATYLIKH C TOKOM» I 3aMKHYTOT'O KOJIBIICBOT'O 3aa4 Ha MPUMeHEeHHEe GOPMYIT TEMBI
N MIPOBOIHHKA, KATYIIKA C TOKOM. «MaraurtHoe 1oJie. DJIeKTPOMarHUTHas
JleHcTBHE MATHATHOTO NOJIA HA OmneiT Opcrena. BzaumonencTeue MHTYKITHS.
MPOBOJHHK € TOKOM. Ca HPOBOJTHUKOB  C TOKOM. PenieHre KaueCTBEHHbIX 33/1a4 C
Awmnepa. JlaboparopHas 1 Cuma Amriepa, e€ MoTyib 1 OIOPOii HA N3yYEHHBIE 3aKOHBI,
pabota «lccrnenoBanue 13.09.2024  nanpasnenwue. 3aKOHOMEPHOCTH 1 (PH3MUECKHE
JIEVCTBUS MTOCTOSTHHOTO Cuna Jlopenna, e€ MOIyJb U
Mar"HuTa Ha paMKy C TOKOM» HaIpaBJICHUC. I[BI/I)KGHI/IQ 3ap${)KeHHOI>'I
Jle¥ficTBue MarHUTHOTO TOJIS Ha HAaCTHIbL
JIBUKYIIYIOCS 3apSKEHHYEO 1
yactuily. Cuna Jlopenua. 16.09.2024
Pa6ora cunsl Jlopenia
DJIEKTPOMAarHuTHAsI MHYKIIHS.
IToTOK BEKTOpa MarHUTHOU 1 20.09.2024

uHaykiuu. J/1C uHIyKIng.




10

11

3aKOH 3JIEKTPOMarHuTHOM
nHaykuuu Papanes
JlaGopaTtopHnas pabota
«HccmenoBanune sABICHUS
3JIEKTPOMArHUTHOMN

1903 010%°900207 0%
NuaykTuBHOCTSH. SBIEHUE
camounaykuuu. IJC
CaMOMHAYKIUU. DHEPIust
MarHUTHOTO TOJIsl KaTYIIKHU €
TOKOM. DJIEKTPOMAarHUTHOE
oJjie

TexHuuyeckue ycTporucTBa U X
MPUMEHEHUE: TIOCTOSTHHbIC
MarHMThI, 3JIEKTPOMArHUTHI,
AIEKTPOABUTATENb,
YCKOPHUTEIHU JI€MEHTaPHBIX
YaCTUIl, MHAYKIITMOHHAS TIE€Yb

Ob6o06maromuit ypok
«MarsuTHoe 1ozJe.
DneKTpoMarHuTHas

WHIYKIUSD)

KonTpomnpHas pabota mo Teme
«MaruuTHoe 1oJI€e.
DNeKTpOMarHuTHas

23.09.2024

27.09.2024

30.09.2024

04.10.2024

07.10.2024

B OJHOPOJHOM MarHUTHOM IIOJIE.
Pa6ora cuiel JlopeHiia.

SIBneHue

3NEKTPOMArHUTHOM

nHaykuuu. ITotok BekTopa
MAarHUTHOW MHTYKIIUH.
ONEeKTPOABIIKYILAS CUIIA MHTYKIUH.
3aKOH 3JIEKTPOMarHUTHOM MHAYKLHU
®Dapanes.

Buxpesoe 351eKTpHUECKOE MOoJIE.
OIEKTPOABIKYLIAS] CUJIa UHAYKIUHU B
MIPOBOJTHUKE, TBIKYIIIEMCSI
[IOCTYyNaTeIbHO B OJHOPOTHOM
MAarHUTHOM IOJI€.

IIpaBuno Jlenna.

HNunykTuBHOCTS. SIBNIEHUE
CaMOMHAYKIMH. DIIEKTPOABIKYIIASL
CHJIa CAMOUHIYKIIHH.

OHeprus MarHUTHOTO TIOJIS KaTYIIIKH C
TOKOM.

DIIEKTPOMArHUuTHOE MOJIE.
TexHU4YeCcKue ycTponcTBa

Y TIPaKTHYECKOe

NIPUMEHEHUE!

MOCTOSIHHBIE MATHUTBI,
3JIEKTPOMATHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIU
3JI€MEHTapHBIX YaCTHll,
WHIYKITHOHHAS TI€Yh

SIBIIEHUS TeMBI «MarHuTHoe ToJe.
DneKTpoMarauTHas HHAYKIws. OnpeneneHre
HaIpaBJIeHU BEKTOPa WHAYKIIMKA MarHUTHOTO
TOJISI IPOBOJIHUKA C TOKOM, CHJIBI AMIiepa 1
cunbl JlopeHiia.

PacmoznaBanmne ¢puzndeckux SBICHUN B
y4eOHBIX OIBITAX U OKPYKAIOIICH KU3HU:
B3aUMOJICHCTBHE MarHUTOB, SJICKTPOMArHUTHAS
WHAYKIWS, TeHCTBUE MATHUTHOTO TIOJS Ha
MIPOBOIHUK C TOKOM M JIBIKYIIIHICS 3apsi.
AHanu3 3JE€KTPOMArHUTHBIX SIBICHUN C
WCTIIONb30BaHMEM 3aKOHA 3JIEKTPOMArHATHON
uHAYKIuU. OnucaHue U3y4eHHbIX CBOMCTB
BEIIECTB U AIIEKTPOMATHUTHBIX SIBICHUH C
WCIIONb30BaHNEM (DH3MUECKUX BEITUIHH:
WHIYKITMST MAarHUTHOTO TIOJISL, cCKjia AMIiepa, cuia
JlopeHnia, MHAYKTUBHOCTH KaTYIITKU, YHEPTHUS
AIEKTPUUECKOTO U MAarHUTHOTO TIOJICH
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13

14

15

16

17

HUHTYKITHS
CB00OOHBIE MEXAHUYECKHE
KosieOanus. 'apMoHnYecKue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKHX KOJICOaHUH.
[TpeBparteHue sHeprun

11.10.2024

JlaGopaTtopHnast pabota
«Hccneqosanue 3aBUCHMOCTH
Mepro/1a MaJIbIX KoJieOaHU 1
rpy3a Ha HUTH OT JIJIMHBI HUTH

U Macchl Ipy3a»

14.10.2024

KonebarenbHbII KOHTYP.
CBo0OoHbBIE
3JIEKTPOMArHUTHbIE KOJIeOaHUs
B UJI€AJIbHOM KOJIe0aTeIbHOM
KOHTYp€. AHAJIOTUS MEXKY 18.10.2024
MEeXaHUYECKUMH U

AIIEKTPOMArHUTHBIMH

KOJIEOAHUAMHU

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUH B
UJeaTbHOM KO0JIe0aTeTbHOM 21.10.2024

KOHTYpE

[IpencraBnenue o 3aTyxaroUmx
KosieOaHusX. BoIHyXIeHHbIE
MeXaHUYeCKue KojaeOaHus.
25.10.2024
Pe3onanc. BeiHyX1eHHBIE

OJICKTPOMAardiuTHBIC KOoJICOaHHS

IIepeMeHHBIH TOK. 1

Konebarenpnas cucrema. CBoOOAHBIC
MEeXaHH4YeCKHe KoJaeOaHus.
I'apmonnueckne konebanwms. [lepuon,
4acToTa, aMIUIUTyaa U (aza
KoJeOaHuil.

IIpy>xMHHBII MasTHUK.
MareMaTnyecKuii MasiTHUK.
VYpaBHEeHHE TAPMOHUYECKUX
koseOanuii. [IpeBparienue s3Heprun
[IPY TApMOHHYECKUX KOJICOaHHIX.
Koneb6arenbupiii kouTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIE KOJIeOaHus B
HAeaIbHOM KOJIeOaTeTbHOM KOHTYpE.
AHaNOTHS MEXITy MEXaHUYECKAMHU U
QJICKTPOMAariuTHBIMHA KOJ'Ie6aHI/I$IMI/I.
®opmyna Tomcona. 3aKkoH
COXpaHCHHA SHECPIMU B HACAJIbHOM
K0JIe0aTeIEHOM KOHTYPE.
IIpencrasnenue o 3aTyXarIux
KoJjeOaHusX. BeIHYXIeHHbIS
MeXaHH4YeCKue KojicOanus. Pe3oHaHc.
BrinykeHHbBIE 3JIeKTPOMarHUTHBIE
KoJIeOaHusl.

ITepeMeHHBIH TOK.

CrHycouanpHbIi IEPEMEHHBIN TOK.

MOH_IHOCTB MEPEMCHHOI'O TOKaA.

Hccnenoanue napaMeTpoB KoJicObaTenbHOM
CHCTEMBI — IIEPUO/Ia, YaCTOTHI, aMIUTUTYIbI U
(hazbl koneOaHu# (IPYKUHHBIN 1/ AN
MaTeMaTHYECKUI MasSTHHUK).

Habmonenue 3aryxarommx KoJIeOaHuid.
HccnenoBanue CBOWCTB BBIHYKICHHBIX
KoJIcOaHMA.

Hab6nronenue pesonanca. [IpoBenenue
SKCIIEPUMEHTA!

HCCTICIOBAHNE 3aBUCUMOCTH TEPUO/Ia MAJIBIX
KoJieOaHUi rpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl Ipy3a; UCCIIEJ0BAaHUE IEPEMEHHOIO TOKA
B LICTI U3 MOCJIEIOBATEIHHO COCAMHEHHBIX
KOHJICHCATOpa, KaTyLIKH U PE3UCTOPA.

OreHka a0COJIFOTHBIX M OTHOCUTEIIBHBIX
MOTPETTHOCTEN H3MepeHUH (PHU3NIECKUX BETNIHH.
OO0O®bsICHeHNE IPUHITUIIOB ACUCTBUS U YCIOBUI
0e30MacHOro0 MPUMEHEHUS JIEKTPHUUECKOTO
3BOHKA, T€HEpaTOpa NEPEMEHHOIO TOKA, JIMHUI
AJIeKTpoIepeaad.

Peuienue pacu€THbIX 3a/1a4 ¢ IBHO

3aJJaHHON (PU3NUECKOH MOJETIBIO C




CunycouganbHbIN 05.11.2024 AwmmnutyaHOe U AeiCTBYIOIIEe HCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
TlepeMeHHbIi TOK. MOIHOCTS 3HAYEHHE CHJIBI TOKA U HAITPSKEHUSI. (hopMyI1, ONTUCHIBAIONINX MEXaHUIECKHE U
IIEPEMEHHOTO TOKA. Tpanchopmarop. IIponssoactso, 3JIEKTPOMAarHUTHBIE KOJIEOaHMs.
AMHJII/ITyI[HOG " ﬂeﬁCTBywmee rnepeaaya u 1'[0;1“[)66II6HHC Omnrcanne MEXaHUYECKUX U
SHAYCHIE CHUIBL TOKA 1 ANEKTPUIECKON IHEPTUU. JJIEKTPOMArHUTHBIX KOJIEOaHUH C
DKOJIOTHYECKHE PUCKHA TIPH WCIOJIb30BaHUEM (DU3MUECKUX BEITUYUH:
HaTIpACHAA NPOU3BOJICTBE 3JICKTPOIHCPIUM. HEepPHOJ U 4acTOTa KoleOaHUH, aMIIIUTy1a U
Tpanchopmarop. Kynbrypa ucnons3oBanus ¢aza xonebaHu, 3apsa ¥ CUIla TOKa B

18 HpOI/I3BOl[CTBO, nepcaadya u 3JICKTPOOHEPIUH B ITOBCETHEBHOM TapPMOHUYECKUX 3JIEKTPOMAarHUTHBIX
NOTpeOICHUE IIEKTPUUECKOM 08.11.2024 xu3HH. KOJICOaHHSX.

DHEPruu Texuuveckue ycTporcTsa u Pemenne kauecTBEHHBIX 3a/1a4d C OMOPOH Ha
VCTpOHCTBO H IPAKTHYECKOE gg:::;:zs:szﬁnf:(l)\:{e:;l{rlg:epaTop W3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH,
HpHMeHeHI/Ie 3J_IeKTpI/I'-IeCKOFO HepeMeHHOTo ToKa HHI—;HH OIIMChIBAOIINEC MEXAaHUYCCKUC N

? SJICKTPOMArHuTHBIC KOJ'IC63HI/I$[.

19 3BOHKA, T€HEpaTOpa ) 11.11.2004 >TeKTponepenad PaGoTa B rpyMIaX MPH MIAHHPOBAHIH,
TIEPEMEHHOTO TOKA, JINHAH MIPOBEJICHUH U MHTEPIPETAINN PE3YITHTATOB
SJICKTponepcaay OIIBITOB, M aHAJIN3€E TOIIOJHUTENBHEIX HCTOYHUKOB
DKOJOTUYECKHUE PUCKH TIPU MH(OPMALHH 110 TeMe
MPOU3BOJICTBE

20 anekTposHeprun. Kymnsrypa
WCTIOJIb30BaHUS 15.11.2024
BIEKTPOIHEPTHUH B
ITOBCETHEBHOM KU3HU
MexaHu4YecKre BOJIHBI, MexaHnuecKre BOJHEI, W3zyuenne oOpazoBaHus u
YCJOBUS paclpOCTPAHECHUS. YCIIOBHS paCIIPOCTPaHEHHUSL. pacnpoCTpaHeHUsl MOMEPEUHBIX U
Teproa. CKopocTh ITepuon. CxopocTh MPOJOILHBIX BOTH. Habmonenne

' pacnpoctpancima n 18.11.2024 PaoTPOCTPANGII b Vi oTpaReHA
BOJHEL. [Tonepeunsie u
MPOJIOIBHBIE BOIHBI
3ByK. CKOpOCTH 3ByKa. MIPO/IOJIEHBIE BOJIHBL. 1 TIpeJIOMJICHHS, HHTEPPEPEHIIUHN U AUPPAKIIUN

22 I'poMKoOCTb 3ByKa. BeicoTa 22.11.2024 Wurepdepenuus n nudpaxius MexaHM4ecKHX BoJIH. HabmroieHue cBs3u




23

toHa. TemOp 3ByKa

DNEeKTpOMarHUTHBIEC BOJIHBI, UX
CBOMCTBA U CKOpocTh. [lIkana
AIEKTPOMArHUTHBIX BOJIH

25.11.2024

24

[IpuHUMnIBI paIuOCBS3U U
TeJeBuacHMA. Pa3BuTne
CpEeACTB cBsA3U. Pannonokanus

29.11.2024

25

26

27

28

29

KontponpsHas padora
«Konebanusa v BOJTHBD)

[Ipsamonuneitnoe
pacnpocTpaHeHHe CBETa B
OHOPOIHOM cpene. ToueuHblid
MCTOYHUK cBeTa. JIyd cBera

OTtpaxeHue cBeTa. 3aKOHbI
orpaxkeHus ceera. [locrpoenue
M300pakeHU B TJIOCKOM
3epKaie

IIpenomnenue ceera. I1onHoe
BHYTPEHHEE OTPAKCHUE.
[IpenenbHbli yroi MoJIHOro
BHYTPEHHETO OTPAXKEHUS
JlaGopatopHas paboTa
«M3mepeHne nokazaress
MIPEIOMJIEHUS CTEKIIa»

02.12.2024

06.12.2024

09.12.2024

13.12.2024

16.12.2024

MEXaHWYECKHUX BOJIH.
3Byk. CKOpOCTh 3ByKa. | poMKOCTB
3ByKa. Beicora Tona. TemOp 3ByKa.

9J'IeKTpOMal" HUTHBIC BOJIHBI. Y CIIOBUS
HU3JIYyUCHUA

3NEKTPOMArHUTHBIX BOJIH. B3aumHas
opueHTauus BekTopoB E, B, v B
3JIEKTPOMarHUTHOM BoTHE. CBOMCTBA
3NEeKTPOMArHUTHBIX BOJIH:
OTpakeHue, MpesIoMIICHHE,
moJsipU3ast, AUQpaKuus,
uHTepdepennusi. CKOpocTb
3JIEKTPOMArHUTHBIX BOJH. [1Ikana
3JE€KTPOMATHUTHBIX BOJIH.
IIpuMeHeHue AIeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHLIHKITEI paANOCBA3U U
TeneBuaeHus. Pagronokanuys.
ONeKTpoOMarHuTHOE 3arpsA3HeHue
OKpY>Karollle cpeibl.

TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHUE:
MY3bIKaJIbHbIE UHCTPYMEHTBHI,
yIBTPa3BYKOBasi IUarHOCTHKA B
TEeXHHUKE U MEIULIMHE, pajap,

I'eomeTpryeckas onTHka.
IIpsmonnHeitHOe pacpocTpaHEeHNe
CBETa B OAHOPOAHOM cpene. Jlyu
cBeTa. ToueUYHBI UCTOUHUK CBETA.
OtpakeHue cBeTa. 3aKOHBI OTPAKECHUS
cseta. [locTpoenne n300paxxeHuit B
miockom 3epkaine. [Ipemomnenue
cBeTa. 3aKOHBI MIPEIOMIICHHUS CBETA.

TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYIOH
M 9acTOTO# KoJebaHuii, 3ByKOBOTO pe30HAHCA.
HccnenoBanue cBOKWCTB 31EKTPOMAarHUTHBIX
BOJIH: OTpa)KEHUE, IPEIOMIICHUE,
noysipr3anys, tudpakmus, HHTephepeHITHS.
N3ydenue ycnoBuil u3ny4eHus
JIEKTPOMArHUTHBIX BOJIH, B3aMMHOMN
opueHTauuu BekTopoB E, B, v B
3NEKTPOMAarHUTHOU BojHe. M3yueHue
IMIPUMCHCHUA

3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
OO0BsicCHEeHNE IPUHIUIIOB ICHCTBUS U YCIOBUH
663OH3CHOFO IMPUMCHCHUA MY3bIKAJIbHBIX
WHCTPYMEHTOB, YJIbTPa3ByKOBON AUArHOCTUKU
B TEXHUKE U MEIULUHE, paapa,
paauonpUEMHUKA, TEJIEBU30pa, AHTEHHBI,
tenedona, CBU-neun. Pemenne pacu€THbIX 1
KAaueCTBEHHBIX 3aJa4 ¢ OITOPON Ha U3yUCHHbIE
3aKOHBI U 3aKOHOMEPHOCTH, OTHMCHIBAIOIINE

M3y4eHue SBICHUS MTOJTHOTO BHYTPEHHETO
OTpaKeHHsI, €TO IPUMECHEHHS B CBETOBOJIC.
N3zyuenne Mozaeneil MUKPOCKOIIA, TEJIECKOIIA.
[Tony4eHue crieKTpa ¢ IOMOIIBIO IPU3MBI U
TUPPAKITUOHHOHN PEMETKH.

M3mepenne noka3arens NpeJIoMIICHHS CTeKIIa.

HccnenoBanue cBOMCTB N300paskeHUMA




30

31

32

33

JIunzel. [loctpoenue
MU300paXCHUI B TUH3E.
®opmylia TOHKOHN JTUH3BI.
YBenuyeHue JuH3bI

JlaGopaTtopHnas pabota
«Uccnenosanue cBONUCTB
U300paXEHUI B TUH3AX)

Hucnepcus cera. Cl0KHBIN
cocraB Oenoro ceta. L[Ber.
JlaGopaTopHnas pabota
«Habmronenue aucnepcun
CBETa»

WuTepdepenmus certa.

Judpakmnus crera.
Hudpakronnas pemerka

20.12.2024

23.12.2024

27.12.2024

30.12.2024

34

HOI'IepeLIHOCTI) CBECTOBBIX BOJIH.

[Tonspuzanus ceera

10.01.2025

35

36

OnTuueckue npudopsl U
YCTPOMCTBA U YCIIOBHS UX
0€30MacHOro NPUMEHEHUs

I'panunel npuMeHUMoOCTH
KJIACCUYECKON MEXaHUKHU.
[Toctynarel cienuanbHON
TEOPHUH OTHOCUTEITHHOCTH

13.01.2025

17.01.2025

AOGCONIOTHBIN TIOKa3aTehb
npenomieHud. [TooHoe

BHYTpEHHEE OTpaKCHHE.
IIpenenbHbIi yroa

MIOJTHOTO BHYTPEHHETO

OTpakeHUSI.

Hucnepcus ceeta. CIIOXKHBIA COCTaB
Oenoro ceera. LlBer.

Cobwuparorue u pacCEUBaIOIINe
nuH3bl. ToHkas nuH3a. okycHoe
paccTosiHUE U ONTHYECKAasl CHIIa
TOHKOM JInH3bI. [TocTpoeHue
n300paKeHUi B COOMPAIOIINX U
pacceuBaromux auH3ax. opmyna
TOHKOH JIMH3EI. Y BEIUUCHHE,
JaBaeMoe JIH30. [Ipenensl
MPUMEHUMOCTH TEOMETPUIECKOH
OITHKH.

BonroBas ontuka. aTepdepenius
cBeta. KorepeHTHbIE HCTOYHHKHY.
YcnoBus HaOMIOACHUS MAKCUMYMOB
U MUHHUMYMOB B
nHTEp()EepeHIIMOHHON KapTHHE OT
JIBYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpaxnus ceera. JJudpakiuonHast
pemiérka. Y cioBre HaO0ICHHS
[JIABHBIX MAKCUMYMOB TIPH TaICHUU
MOHOXPOMAaTHYECKOro CBETa Ha
TG PAKITOHHYIO PEIIETKY.
[Monspuzanus ceera. TexHuueckue
yCTPOICTBA U MPAKTUIECKOE
MIPUMEHEHHUE: OYKH, JIyIIa,
(hoToanmapart, IPOEKITMOHHBIHA

B JIMH3AX.
OOBsicHEeHNE TPUHIUIIOB JCHCTBUS U YCIOBUH
0e3011acHOro MPUMEHEHUS OUKOB, JIYIIBI,
¢oTroamnmnapara, NPOESKUIUOHHOTO anmnapaTra,
MHUKPOCKOIIa, TENECKOIa, BOJJIOKOHHON ONTHKH,
JUPPaKIUOHHOHN PEIETKH, MOJIIPOUIA.
Pemenue pacu€THBIX 3a/1a4 ¢ SBHO 3aJJaHHON
(U3NUECKOH MOJETIBIO C HCIOJIH30BaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI T€OMETPUIECKOM
ontuku. [loctpoenue u onucanne U300paskeHUs,
CO3/1aBa€MOT0 INIOCKUM 3€pKajioM, TOHKOM
JIUH30M.

Paccmorpenue npezenos

MPUMEHUMOCTH T€OMETPUIECKOM

ONTHKH.

PacrniozHaBanue QU3MUYECKHX SIBICHUN B
OMBITaX U OKPYKAIOIICH KU3HU:
NPSIMOJMHEWHOE PACIPOCTPAHCHUE CBETa,
OTpaKeHHE, MPEeIOMIICHUE, HHTEP(DHEPEHIHS,
JUQPPAKIUS U TIONSIPU3AIINS CBETa, TUCTIEPCHS
cBeta. M3ydyeHue yciaoBuii HaOJIOCHUS
MAaKCMMyMOB 1 MUHUMYMOB B
UHTEepPEPEHIIMOHHON KapTHHE

OT ABYX CI/IH(ba?)HLIX KOI'€pCHTHBLIX UCTOYHUKOB.
VYcnoBue HaOIOACHUS TJIABHBIX

MAaKCUMYMOB IIpU IaJICHUA
MOHOXPOMATHYECKOrO CBETa Ha
JTUPPAKIUOHHYIO pelIETKY. AHAIH3
ONTUYECKUX ABJICHUI C UCTOIb30BaHUEM
3aKOHOB: 3aKOH MPSIMOJHHEHHOTO
pacripoCTpaHeHUs! CBETA, 3aKOHbBI OTPAKCHHUS
CBETa, 3aKOHBI MTPETIOMIICHHS CBETA.
Onrcanne ONTUYECKUX SIBIICHUH C
HUCII0JIB30BaAaHUEM (bI/ISI/I‘IeCKI/IX BCIIMYNH:




amnmapaT, MUKPOCKOII, TeJIECKOTL,
BOJIOKOHHAsI ONITHKA,
T paKIHOHHAs PEMIETKA, TTOISIPOHT

(OKyCHOE pacCcTOSIHUE U ONITHYECKasl CUIla
JIH3BI

37

38

39

40

OTHOCUTETBHOCTH
OJJHOBPEMEHHOCTH.
3aMmeyIeHHE BpEMEHU U
COKpAIlleHUE JUTUHBI

DHeprus ¥ UMITYJIbC
PETSITUBUCTCKON YacTHIIBI.
CBs13b Macchl ¢ dHEpruen u
UMITYJIBCOM. DHEPTHS TIOKOSI

KoHTtposbHas padota
«OnTtuka. OCHOBEI
CIIeNUAJILHON TEOpUHr
OTHOCHUTEJILHOCTH

®otonsl. Dopmyina I1nanka.
OHeprust 1 UMITyJIbC GOTOHA

20.01.2025

24.01.2025

27.01.2025

31.01.2025

41

OTKpBITHE U HCCIE0BaHNE
dotoaddekra. OnbiTer A. I
Cronerosa

03.02.2025

42

3akoHbl poTorddeKTa.
VYpaBHeHnue DUHIITEHA 17151
dotordpdekra. «KpacHas
rparuia Goroddpdexra

07.02.2025

43

44

Hasnenue cera. OnwiThl [1. H.
JleGeneBa. XumMudaeckoe
JICCTBHE CBETA

TexHuueckue ycTpoucTsa u
[IPaKTUYECKOE IIPUMEHEHUE:!

10.02.2025

14.02.2025

I"panutbl npuMEeHUMOCTH
KJaccuyecko Mexanuku. [loctynaTsel
CIIeLUaIbHOU TEOpUHU
OTHOCHUTEJIHLHOCTH: HHBAPUAHTHOCTh
MOJIyJIsl CKOPOCTH CBETA B BaKyyMe,
MPUHIIUI OTHOCUTEIBHOCTHU
Oninmreiina. OTHOCUTEILHOCTD
OJTHOBPEMEHHOCTH. 3aMeAJICHUE
BPEMEHHU U COKPAILECHUE JJIUHBI.

OHeprusi ¥ UMIYJIbC PEISATUBUCTCKON

yacTHUIlsl. CBSI3b MAaCCHI C SHEPTHUEH U
HAMITYJIbCOM PESITUBUCTCKOM
YaCTULbL. DHEPrHUs IOKOS

®otoHbl. Popmyna [lnanka cBs3u
9HEepTruu QOTOHA C €0 YaCTOTOH.

OHeprus u UMIyJbe GOTOHA.
OTKpBITHE U UCCIEIOBaHUE
doroaddexra. OnbiTor AT
CroneroBa. 3aKOHBI
dotorddekra. YpaBHeHHe
OnHmTeiHa 11 porodpdexTa.

«Kpacnas rpanuna» Gorospdekra.
Hasnenue ceera. OnbiTol [1.H.
JleGenena.

XuMuueckoe IeUCTBUE CBETa.
TexHu4eckue ycTponcTBa 1
MIPaKTHYECKOE MPUMEHEHUE:
(hotosnemenT, hoTOAATUHK,
COJIHEUHAas1 OaTapesi, CBETOIUO

Pemienue kauecTBEHHBIX 3aj7lad C OMOPOM Ha
m3ydennsie moctynatsl CTO.

Hcnonp3oBanue WHHOPMAITUOHHBIX TEXHOJIOTHIA
JUISL TIOUCKA, CTPYKTYPUPOBAHMUSI, UHTEPIIPETALIUN
Y TIpeICTaBIeHIs HH()OPMAITUH TIPH TTOATOTOBKE
COO0IIIEeHUH 0 TPaHHIIaX MPUMEHIMOCTH
KJIacCHU4YeCcKoi MexaHuku 1 ocHoBax CTO

Ha6monenne hotorddexra Ha ycTaHOBKE €
LMHKOBOH I1acTUHOU. MccrenoBaHue 3aKOHOB
BHenrHero (oTtodddekra.

OOBsicCHEHHE OCHOBHBIX IPUHIMIIOB ACHCTBHS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK:
(oTosneMeHT, (HOTOAATUNK, COTHEUHAS OaTapes,
CBETOAMO/; M YCIIOBUH MX 0€30I1aCHOT0
MPUMEHEHUS B TPAKTUIECKON )KHU3HU.
Pemenue pacy€THBIX 3a7a4 C SIBHO 3aJaHHON
(U3UUECKON MOJETIBIO C MCIOIb30BaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJT KBAHTOBOH
ontuky. Perienne kadecTBEHHBIX 3a/1a4 C
OIOPOIi Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOW OTITHUKH.
PacrniozHaBanue QU3NUYECKUX SIBICHUN B
y4eOHBIX OIBITAX:




dboTodneMeHT, HOTOIATUHK,

CoJTHEYHas OaTapesi, CBETO IO/

Pemrenne 3aaa4 I10 TEME

45 «2neMeHThl KBAaHTOBOM 17.02.2005
OIITUKNY
Mogens atoma TomMcoHa. Mopnens aroma TomcoHa. ONBITEI W3zyuenne mozenu onbita Pesepdopaa.
OmsiTel Pesepdopaa mo Pezepdopna no paccesauio o- [IpoBeneHue SKCIIEpUMEHTa O HAOIIOICHUIO
46 pacCesHUIO 0-YaACTHIL. 21.02.2025 4acrtun. Ilnanerapnas Moznensb JauHevaroro crnekTpa. OneHka abCONOTHBIX U
[InaHeTapHas MOJEIb aTOMa atroma. [Tocrynatel bopa. OTHOCHUTEJIBHBIX IIOTPEIIHOCTEN U3MEPEHUI
Wznyuenue n nornouiesue GoToHOB (U3NIECKHX BEIUYHH.
47 IToctynarsr bopa 24.00.2005 IIpY NIEPEX0JIe aTOMa C OJHOro ypoBHsa | M3yuenne monenu atoma: ToMcona, mianeTapHon
e SHEPTuu Ha Apyroi. Buael cieKTpoB. MOJENH aToMa, Moenu atoma bopa.
BosiHOBBIE CBOMCTBA YacTHLI. CrexTp ypoBHEH 3HEpruu aroMa N3ydenue ciekTpa ypoBHEW 3HEpIUH aToMa
Bousnbl ne bporins. BOJOpOJA. Bogopoaa. OObSICHEHUE IPUHIIUIIOB ICHCTBUS U
48 Kopmycky/spHO-BOIHOBO £8.02.9005 BomnHoBEIE cBOMCTBa YacTHIl. BomHb! yCTI0BHi 6€30MaCHOr0 IIPHMEHEHHUS
nyanu3m. CIIOHTaHHOE | T ne bporins. CIIEKTPOCKOI1a, J1a3epa, KBAHTOBOI'O KOMIIBIOTEPA.
BBIHYKJICHHOE U3JIyUYECHUE KopryckyispHOBOIHOBOH yaau3M. Peuienue kauecTBEHHBIX 3a7]a4 C OMOPOM Ha
CrHoHTaHHOE U BbIHY>KJICHHOC HN3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U
0 M3IyueHHe. ¢usnueckue siBiIeHUs 1Mo TeMe «CTpoeHue
TKPBITHE PaAOAKTUBHOCTH. . ATOMa.
OmbiTst Pesepopaa mo TexHuueckue yCTponucTBa u
49 MPAKTHYECKOE IIPUMEHEHHE:!
OTIPEICTICHUIO COCTaBa 03.03.2025 eXTpATEHBIH aHATH3
PpaAnOoaKTUBHOI'O H3TyICHUA (crieKTpOCKOI), Jia3ep, KBAHTOBBIM
KOMITBIOTEP
CgoiicTBa anbda-, 6era-, OKCIepUMEHTBHI, JOKA3BbIBAIOIINE N3yuyeHne 3KCIIepruMEeHTOB, JOKa3bIBAIOLINX
raMMa-u3JIydeHus. Biaugaue CJIOKHOCTb CTPOCHUA A/ipa. CJI0KHOCTB CTPOCHHSA aTOMHOTO A4pa.
>0 PaJMOAKTUBHOCTH HA KUBBIE 06.03.2025 OTKPBITHE PajHOAKTHBHOCTH. ONBITEL  PccenoBanue TPEKOB YacTHIl (110
OpTAHH3MEI Pesepdopna no onpeaenenuio cocTaBa | roroppiM dotorpadusiv). Usyuenue
PaIMOAKTUBHOTO M3JTyICHHA. AJIEPHBIX CUI, STIEPHBIX PEAKIMI CUHTE3a
Hsysente u norzomene Caotictsa anbda-, 6era-, ramma- pacrnaja, TepMOSIIEPHOTO CUHTE3a.
51 ($hOTOHOB MpH Mepexojie aToma 11.03.2025 H3yHeHHs. Biusaue W3yueHne HYKJIOHHON MOJIENH siipa

C OIHOTI'0 YPOBHS SHCPIrUr HaA
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54

55

56

npyroi. Buasl ciekTpoB

OTkpbITHE IPOTOHA U
HerTpoHa. M3oromnsl. Anbda-
pacmnaj. DJIeKTPOHHBIN U

. 14.03.2025
MO3UTPOHHBIN OeTa-pacma.
I"'amma-u3znydyenue
OHeprus cBA3U HYKJIOHOB B
anape. SnepHble peakiuu.
Snepuslii peakrop. [Ipodiaemsr, 1 17.03.2025

MEPCIICKTUBLI, SKOJIOTHUYCCKUC
ACIICKTHI HHepHOﬁ OHCPICTUKU

DJIeMEHTapHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
MeTtop1 HAOMIOICHUS U
perucTpanuu 3J1¢iMeHTapHHX 1 21.03.2025
yactull. Kpyrmislii cron

«DyHIaMEHTAIbHBIE

B3anMOJIEHCTBHS. EqnHCTBO

(bu3nyecKkol KapTUHBI MUPa»

Bun 3Bé3gHoro Heoda.
Co3sBe3nus, apKue 3BE3/bI,
[UIAHETHI, UX BUIUMOE
’ 31.03.2025
nemkenne. ComHeuHas

CHCTEMA

Comnurte. Comaeynas 1

PaAvOaKTUBHOCTH HA KUBBIC
OpPTraHH3MBI.

OTKpBITHE MPOTOHA U HEHTpOHA.
Hyxnonnas monens siapa
I'eitzenbepra-lBaneHko.

3apsn sapa. MaccoBoe 4mcio siapa.
H3otomnsl.

Anbda-pacniag. DIeKTpOHHBIN 1
MO3UTPOHHEIH OeTa-pacma,.
l'ammaunznyuenue. 3aKoH
PaaroaKTUBHOTO pacnaja.

OHeprus CBsA3H HYKJIOHOB B SIIpE.
SInepHble cuIIbL.

HedexT maccsr simpa.

SnepHble peakiuu. [lenenue u cuHTes3
szep.

Snepusiit peaktop. TepMosiaepHbIil
cuHTe3. [IpobiemMbl ¥ NepCHEeKTHUBEI
SIIEPHOMN SHEPreTHKY.
OKOJIOTHUECKHE acTIeKThI sIEPHOI
9HEPreTHKH.

OnemeHTapHbIe YacTHUIIbI. OTKPBITHE
MTO3UTPOHA.

MeTobl HaOIIOICHHSI U PETUCTPAIUN
3JIEMEHTApHBIX YaCTHII.
DyHAaMEeHTaJIbHbIE B3aUMO/IEHCTBUSL.

EnguncTBO Quzmdeckoit KapTHHBI MUpA.

TexHn4eckue ycTpoicTBa H
MPAaKTUYECKOE IPUMEHEHHE:
J03UMETp, kKamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas bomOa

OTansl Pa3BUTUA aCTPOHOMUH.

I'eitzenOepra-MBanenko. OObsICHEHHE
YCTpOICTBA U MPUMEHEHHS JJO3UMETPA, KaMephl
Bunbcona, siiepHOTo peakTopa, aTOMHOM

OOMOBL.

Pemenue 3amau ¢ onopoi

HAa TIOJTY9YCHHbIE 3HAHUA, B T.4. O 3apA/e I
MacCOBOM YHCIIE SIpa.

Pacnio3naBanue (pu3nyecKuX SBICHUI B YYCOHBIX
OTBITAaX U B OKPY>KAIOIICH KU3HU: €CTECTBEHHAS U
HNCKYCCTBCHHAsA paUOaKTUBHOCTD.

OnurcaHre KBaHTOBBIX SIBJICHUM U IIPOLIECCOB C
WCIIONB30BaHNEM (DH3MUECKUX BEITUIHH:

MIEPHO]T TIOJIypacaia, JHEPTHs CBI3H aTOMHBIX
sanep, AeQeKT MacCh sAapa. AHaIN3 IPOIIECCOB U
SIBJIEHUHM C UCIIOJIL30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXpPaHEHUS

ANEKTPUIECKOTO 3aps/ia, 3aKOH COXPaHEHUS
MacCOBOTO YHCIIa, TOCTyNIaThl bopa, 3akoH
PaINOaKTUBHOTO paciaja.

VYuacTue B paboTe KpyIvioro cronia
«DyH1aMeHTalbHbIE B3aUMO/IEHCTBUSI.
EnnHcTBO (hrzndeckoil KapTHHBI MUDPay.

Hcnonb3oBanne MHPOPMALIMOHHBIX TEXHOJIOTHIH
JUISL TIOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETALIUA
W TIpeJICTaBlIeHHUsT HHPOPMAIMK TIPH MTOJITOTOBKE
COOOIIeHNH 0 MPUMEHEHUHN 3aKOHOB KBAHTOBOI
(U3UKU B TEXHUKE U TEXHOJIOTHUSX,
9KOJIOTHYECKUX ACTEKTAX SIEPHON S3HEPTEeTUKU

[MoxroroBka cooOreHnii 00 3Tanax pa3BUTHUS




aKTUBHOCTG. MICTOUHHK 04.04.2025 IlpuxnagHoe 1 MUPOBO33PEHUECKOE aCTPOHOMUH, O TMPUKIIATHOM U
suepruu COJHIIA ¥ 3BE3]] 3HAYCHUE aCTPOHOMHH. MHUPOBO33PEHUECKOM 3HAUYCHHU aCTPOHOMUH, O
.. Bun 3Bé3nnoro neba. Cozpesaus, METO/IaX MOJyYSHUs HAyYHBIX aCTPOHOMHYECKUX
3BE3/1bl, UX OCHOBHBIE i N .
o 3 é sIpKUE 3BE3MBI, IUIAHETHI, UX 3HAaHHUHU, OTKPBITHAX B COBPEMCHHOU aCTPOHOMMUMU.
XapAKTEPUCTUKU. 3BE3IBI o
p “p A BUITIMOE JIBIKCHIIC. W3yuenne cCOBpeMEHHBIX TPEICTABICHUN O
TJIABHOW MOCIIEIOBATEIIBHOCTH. s
5 5 0 CoOTHEUHAS CHOTEMA. MPOUCXOXKICHUH U dBoJtoIK CoTHIIA U 3BE3I.
HYTPEHHEE CTPOEHHE 3BE3.
yTp p | 07.04.2025 Conte. CoTHEHas AKTHBHOCTS. W3ydeHue TUITOB ralakTHK, paJUOTalaKTHK 1
CoBpemeHHbIC IIPE/ICTaBICHHS Hctounuk snepruu ConHna U 3BE31. KBa3apoB.
0 IIPOUCXOXKIEHUU U SBOITIOLUN 3BE3/1b1, X OCHOBHBIE Wzyuenue nuxeHuss HEOSCHBIX TEII, IBOIOIHH
Comnnia u 38€31 XapakTEepPUCTHKH. [[narpamMma 3B€311 M BeenenHoH, npoueccos,
Y T—_—- HyTb _ ama «CTIEKTPaIBHBII KIace — MPOUCXOISIIIUX B 3BE31aX, B 3BE3MHBIX
Tanaxtika. TTomoKere i CBETHMOCTBY». 3BE3/bI TTIABHOU cucremax, liMe)KraﬂaKTquCKOH Cpiﬂe’
: MacmTabHOU CTPYKTYpbl BeeaeHHOM.
Bivkere COHIA B MOCJIeIOBATEILHOCTH. 3aBUCHMOCTh 06 B .
a N BSICHEHUE paclIupeHus Beenennoii Ha
58 «Macca — CBETUMOCTbY JIJISI 3BE3]]
lamakrtuke. ["'anakTuku. 11.04.2025 . OCHOBe 3akoHa Xab6ua. [ToaroToBka K
B TJIABHOM TOCIIEI0OBATEIBHOCTH. 0By ICHHTO HEpEIeHHEIX MpoGeM
€ptbie ABIPEI B sapax BuyTpenHee cTtpoeHue 3BE31. .
FATAKTHE actpoHoMuu. [IpoBeneHre HAOIOICHUI
CoBpeMCHHEIC IPEACTAB/ICHUS O HEBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM
Bcenennas. Pa30Oeranue NPOUCXOKAeHNH U 3Bomonuu ConHua KOMITBIOTEPHBIX TPHJIOKEHHH U1
59 rayiaktuk. Teopus Bonbmoro ¥ 3BE3/1. DTaNbl KU3HA 3BEL. onpeeNeHus
B3pBIBA. PenukToBOE 14.04.2025 Mueunsrii [1yts — Hama ['anakTuka.
u3IydeHne. MeTaragakTika ITonmoxxenue n gemxkenue ConHIa B
Tl'anaktuke. TUIbI TAIaKTHK.
Hepemiennsie mpo6ieMsl
60 18.04.2025 PaguoranakTuku u KBa3apsl.
aCTPOHOMHUU .04. K
P YeEpHble ABIPHI B AJIpax raJIAKTHK.
KonTponbnas pabota
61 «NeMEHThI ACTPOHOMUH U
P 21.04.2025
acTpOUBHKIY
OGoGwarowmuii ypok. Poib ?CGHGHHagéPaCIHHpeHI/Ie Bcenenno#t. | monoskeHMsI HEOSCHBIX 0OBEKTOB Ha
akoH Xa00ua. :
(BM3HKM 1 ACTPOHOMHUH B KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IUs
62 > KOHOMUUYECKO Pasberanne ranakruk. Teopus CeBepHoro nosymapus | sipkue 3BE3/1bl.
b V)
X HOTOIIHECKOi 25.04.2025 bonkmioro B3pbiBa. PenukroBoe I[poBenenue HabM0ACHHH B Teneckon JIyHbI,
b

COILIMAJILHON M DTUUECKOU

U3JIy4eHHE.
MacurabHas cTpyktypa BeenenHoi.

miaHeT, Mneunoro [lytu. Yuactue B auckyccuu o
HEPEIICHHBIX MPobieMax aCTPOHOMHH




cdepax AesaTeITbHOCTH
4esioBeKa

O6o6matromuii ypok. Ponb n
MeCTO (PU3HKH U aCTPOHOMUU B
COBPEMEHHOM Hay4HOM
KapTUHE MHUpa

63

O6o6maromuit ypok. Poib
buznyeckoit Teopuu B

64 bopMHUpPOBaHUH
MIPEACTABICHHUH O (PU3UIECKOI
KapTHUHE MHUpa

Ob6o06maromuit ypok. Mecto
(bu3nUecKoil KapTHUHBI MUpPa B
65 o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
IpeCTaBICHU 0 IpUpose
PesepBHBIil ypok. MarautHOE
66 noJie. JJIEKTpOMarHuTHas
UHTYKIHS

28.04.2025

07.05.2025

12.05.2025

16.05.2025

PesepBHblit ypok. OnTuka.
67 OcHOBBI crielMaNIbHOM Teopun
OTHOCHUTEJIBHOCTH

19.05.2025

Pesepnslit ypok. KBanToBas
68 busuKa. DIeMeHThI

ACTPOHOMHUHU U aCTPOPUUKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

23.05.2025

68

Meraranaktuka. Hepeménnasie
poOIEMBI ACTPOHOMHUH

O06o0011eHne 1 cucTeMaTu3ays
coJiepKaHus pa3/esioB Kypca
«Mexanukay, «MonekynspHas
¢u3nKa 1 TEpPMOJHMHAMHKAY,
«QnexTpoauHaMuKay, «Konebanus un
BOJIHED», «OCHOBEHI CTIEIUATBHOMN
TEOPUHU OTHOCHUTEIEHOCTHY,
«KBanToBas ¢puznka», « JIEeMEHTHI
ACTPOHOMUU U acTpodu3nkm». Poib
(U3UKU ¥ aCTPOHOMUH B
3KOHOMMYECKOM, TEXHOJIOTUYECKOM,
COLMANILHON M 3THYECKO# cepax
JeSITeIbHOCTH YeJIOBEKa, POoilb U
MecTO (DM3WKH U aCTPOHOMHUH B
COBPEMEHHOU Hay4YHOU KapTUHE
MUpa, 3HAYCHHUE OTHCATEITEHOM,
CUCTEMAaTHU3HUPYIOIIEH,
O0BSICHUTENTLHOH 1
MPOTHOCTHYECKOH (pyHKITHI
(U3UYECKOI TEOPHH, POJIH
(u3NIecKoi TeOpuu B
(hopMHpOBaHWY TIPEACTABICHUN O
(u3nUecKoil KapTHHE MUPA, MECTO
(hm3UYeCcKOoi KapTHHBI MUPa B
00IIIeM PsiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MIPEJICTaBIEHUH O IPUPOJE

YyacTe B AUCKYCCUH O oK QU3UKU U
ACTPOHOMUH B Pa3IMYHBIX cepax
JiesTeNIbHOCTH yenoBeka. [lonroroska
coo01IeHui 0 MecTe GU3NIECKON KapTHHBI
MHpa B PsIy COBPEMEHHBIX NPEACTABICHUN O
npupoze.

BrmonHenne yueOHBIX 3aJaHAN,
JIEMOHCTPHUPYIOLINX OCBOEHHE OCHOBHBIX
HOHSITI/II\/'I, (I)I/I3I/I‘I€CKI/IX BCJIIMYHWH U 3aKOHOB
Kypca Qu3uKu

10-11 xmaccos




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®uzuka, 10 kmace/ Msxkumes I'.51., Byxosues b.b., Corckuit H.H. ox
penakmueit [TapdentreBoii H.A., AkiinonepHoe obiiecTBo «M31aTeancTBO
«ITpocsenienue»

» Gusuka, 11 kinace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. nox
penakiueit [lapdpentreBoit H.A., AkiinonepHoe o0iectBo «M31aTeancTBO

«IIpocsenieHue»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

JIuaus YMK KacesinoB B.A. ®usuka 10-11 (B/Y)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

Pecypcor ombmorexu [JOK



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 359844088164368361733453392022738764111019630961
Bnageney Mucknosa MpuHa AHaTonbesHa

OedcTevTened C 25.12.2023 no 24.12.2024
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