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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOU 0Opa3oBaTeNbHOM MporpaMMmebl, npeactaBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpaMmbl 10 (U3MKE HANpaBleHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METallPpeAMETHBIM pe3ybTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YIbTAThI IO r0j1aM O0yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaroriem mupe. IKoabHBIN Kype GU3NKU — CHCTEMOOOpa3yIOni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydarommxcs, B (OPMUPOBAHHE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

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



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

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

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a Takke C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

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

CrepKHEBBIMU 3JIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUH, JJIsI OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MNPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

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



3aKOHOMEPHOCTH KaK U3 OJHOrO paslena Kypca, Tak M MHTETpUpYs 3HAHUA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronme BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMH MpPaKkTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyZoBaHuE (OpPMHUpPYETCSI B COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHMueckue KOMILIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIODKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

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

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

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

JlocTxeHne 3TUX lene oOecreynBaeTCsl pelieHneM CIEeIyIoIIMX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIAPHYIO  (PU3UKY, DJIEKTPOJWHAMHUKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

e OBJAJCHUE METOJAMHU CaMOCTOSTEIHLHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

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

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

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

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyueckre 3aKOHBI U TCOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEM.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

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

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEJIbIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBMxKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 111 MaTepuanbHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJBXEHUS U cuiia TpeHus nokos. KoadduuueHT Tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennumanbHas DHEPTHU. [TorenmanbHas SHEPTUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznen 3. MoJsiekyasipHas pu3uKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aMMOJECUCTBUSA 4YacTULl BemecTBa. MoJenu CTpOEHHs] Tra30B, KXKHUIAKOCTEHM U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BemiecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBIICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUHAMHKHK K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBord MammuHbl. [{ukn KapHo um ero xosduimeHT mosie3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT MO aauabaTHOMY pacCIIUPEHUI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Terna. AHU30TPOIHS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU MOJYUYECHHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHUKH, IOUAJIEKTPUKHA M TOJYNPOBOJHUKH. 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
HOJISL.

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

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

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBuE Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

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

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

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

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

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

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



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

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

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHS LHJIWMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

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

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

Mamemamuxa: pelieHWe CUCTEMbl ypaBHEHUH, JuHEHHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

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

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJAWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raJbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM WMHAYKUMH. KapTWHA JNWMHWKA MAarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmonencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJEKTPOIABWXKYINAA CUla WHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOM
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh AJIEKTPOABUKYIIECH CHIIBI MHIYKIIMU OT CKOPOCTHU WU3MEHEHHUS
MarHMTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIHH.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MareMaTU4eCKUil MasiTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJsiebanusiMu. @Dopmyna Tomcona. 3akoH coXpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

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

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJIeOATENbHONM CUCTEMBI (NMPYKUHHBIA WU
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

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

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

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

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

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenrtanus BektopoB E, B, V B anekrpomarauTHoi BoaHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanuys.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

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

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

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

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U pacceuBarolmux auH3ax. Dopmyna TOHKOW JUH3BI. YBEJIMUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

Hudpaxuus cBeta. JudpakiuonHas pemérka. YcClIOBHE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKLUMOHHBIA ammapaT, MHUKPOCKOIN, TeJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MuKkpockomna, TeJIeCKOmna.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ DHEPrUei U UMITYJIbCOM PENSTUBUCTCKON YaCTHULIbI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

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

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

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
ITImanerapHas Mogmens aroma. llocrymater bopa. W3nyduenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3IydCHHS.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

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

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

SnepHble peakunu. Jlenenue u CUHTES sIEp.

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

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

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

ConHeuHas cucteMma.

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



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

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sAApax
TaJIAKTHK.

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

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

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMU, XMMHUH, reorpadu U TEXHOJIOTHUH.

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

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

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

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIUYECKAsI CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



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

Texnonozcus: JMHUM DJIEKTpOIEpenad, IEeHEpaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro npenmera «Dusukay» NOIKHbBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UIIUKA O0YYaIOIIEeTOCs! KaK aKTUBHOIO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHONW OpPTaHU3aIINY;

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

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

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

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

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

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU U METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7a4 (U3MYECKOTO COJACp>KaHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [TO3HAHUS,;

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

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

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

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHWA MO (HU3UKE B TMPAKTUYECKYIO 0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nundopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJIEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

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

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISITh OOIIEHHME Ha Yypokax (U3MKM U BO BHE-YPOUHOMU
NEeSATEIbHOCTH;



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

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

IIOHUMAaTh M HCIIOJIB30BATh MPEUMYIECTBA KOMaHAHOW W MHAUBUIAYAJIbHOU
paboThI;

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

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3ylbTaThl
COBMECTHOM padoThI;

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

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

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

Pery/iiTUBHBbIE YHUBepPCaJbHbIe yUeOHbIe AelicTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, MJIaH BBINOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTbD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

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



WCITIOJIB30BaTh MPUEMBI pePIICKCUU IS OLICHKU CUTYyalluu, BEIOOpA BEPHOTO
pelieHus;

YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEIICHUS MO UX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JEATEIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl JPYrHMX IMPU aHAU3€ pe3yJIbTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mporiecce nOoCTMXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEPIIECHCTBYETCS AMOIMOHATIbHBIN MHTEJJIEKT, MpeAnoararonuii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOW SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHHUS, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE HNPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE AEHCTBOBaTh MCXOJS W3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHUIO U CONEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3MKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEepIHUAJIbHAs CUCTEMa OTCUETa, a0COIIOTHO TBEPIOE TEJO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsij] PU pPelIeHn: (PU3NIECKUX 3a/ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHNE 00bEMA TEIT IIPU HArPEeBaHHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIYy IapaMeTpaMu COCTOSIHUSI Ta3a B  HU30Ipolleccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JBXKEHUE, UCIMOJNB3Yys (U3UYECKHE BEIMYUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTEHUHUAIbHAS SHEPIUsi, MEXaHHYeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TE€JN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKasi PHEPrys XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaapaTUIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMOJE3HOTO JCUCTBUSL TEIJIOBOTO JIBUTATENsA; MPH OIMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
00O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] M EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3MUECKHE
3aKOHBI W TIPUHIIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXPaHEHUs] MEXaHMYECKOW DHEPruM, 3aKOH COXPaHEHUS HWMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIiepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHUS
AIIEKTPUUYECKOTO 3apsiga, 3akoH KylioHa, mpw »>TOM pasinyarh CJIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAIllMH, TPUOOPOB |
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Y4YE€OHOTO JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYILECTBJISITH MPSIMbIE U KOCBEHHbIE M3MEPEHUs (DU3NUYECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U UCIIOIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIB30BaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcUpOBaTh pe3yJbTAaThl TMOJYYCHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYMH B
BUJI€ TaONUIl U rpadUKOB, AIaTh BEIBOABI IO PE3yIbTaTaM UCCIICI0BAHUS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
0o0opy10BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMbIC JIsI €€ pEeIICHUs, MPOBOJIUTH PAcuEThl U OIICHUBATH PEaTbHOCTH
MOJIY4YE€HHOT0 3HaueHUsI (PU3UYECKON BEJIMUUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEIPOTUBOPEUUBYIO
LEMOYKY PACCYXKJEHHIl C ONMOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIOJB30BaTh  MPU  PEIICHWHM  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

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

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpaIleHuH ¢ TPUOOpaMU U TEXHUYECKHUMHU



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

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMPUMEpPax pojb M MECTO (PU3NKHU B (HOPMHUPOBAHUM
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUSI U3YYEHHBIX (UBHUECKUX MOJIEIIECH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HUKU: IJIEKTPUUYECKAS] IPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aTomMa BOJOpPOJa, €CTECTBEHHAass W MCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  pPA3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEIUYMHBI:
AIIEKTPUUYECKUN 3apsijl, CUJia TOKA, DJIEKTPUUYECKOE HAIpPSKEHUE, DJICKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO Mojis, cwia Ammepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojJebaTeIbHOM KOHTYpE, 3apsj U Ccujla TOoKa B IMpoIecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BENUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHsI M UMITYJIbC (POTOHA, IEPHO/I TIOJTypaciiaia, SHEPTHs CBSI3H
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHUE MPOIECChl U SBJICHUS, UCIIONb3Ys (U3HUECKHUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PaCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE JWHIITEHa miia Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH paJIMOaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHUE BEKTOPA UHAYKIIMK MAarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHua;

CTPOUTh M OIKCHIBATH H300paKEHHE, CO3/aBAEMOE€ IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MNpPHU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJI0BaHMS, MPOBOAUTH OMNBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WUYECKUX BEJIWYUH C HCIOJb30BAHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MpPU MPOBEICHUM HCCICTOBAHUMN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/1auu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 33]1a4i: BHICTPAMBATh JJOTHUCCKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TIPEJICTABJICHUS Y4COHOW M HAYYHO-TIONYJISIPHOW WH(GOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TIPUHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OS30MaCHOTO MCIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

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

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

paboTaTh B TpYyHIE C BBHINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBL, PANHOHAIBHO pACHIPEACTATh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

®da30BbIe IEPEXOBI

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
DIICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne aTra nudpoBbIie

Tema ypoxka Kontpoabubie IlpakTuyeckue A op
n/n Bcero H3ydeHusi 00pa3oBaTeJbHbIC

padoThI padoTshI
pecypchl

®dusrka — HayKa O MPUPOJIC.

1 Hayunsie MeT(?)IK bl HO?I;)H:HIfﬂ 1 01.09.2023 bubmorexa LIOK

e . o https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (1)OpMI/I[10BaHI/II/I COBPEMEHHOM 1 02.09.2023 bubmuorexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETLHOCTH JIIOIeH
MexaHnueckoe TBUKEHHE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 08.09.2023 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 09.09.2023 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 15.09.2023 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 16.09.2023 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE. Eu6 OK

7 JIBuKeHNEe MaTepUAIILHOM TOUKH 10 1 22.09.2023 htI:sz:I/I;Ir(r)::;;gru /Ff0c3ada
OKPYKHOCTH

8 [TpuHtIMTT OTHOCHUTENLHOCTH [ amues. 1 23.09.2023  bubmmoreka [JOK



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

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

bu6mmoreka [IOK

.B i 29.09.2023

9 CYHCPHOIHIII CHIL. BTOP OvaaKOH https://m.edsoo.ru/ffOc3be8
Hprotona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis 30.09.2023 bubnnoreka HOK
MaTepUAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua Eub 10K

nonImoTexa
. 06.10.2023

1 Tsbiectit. llepsast kocmieckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh
Cuna ynpyroctu. 3akoH ['yka. Bec bubnnorexa [HOK

12 07.10.2023
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuia cin OTI/IBJ‘IGI?I/IqS){ rIIl )31 BI/IS(GHI/II/I 13.10.2023 bubmorexa HOK

P pua o https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TEa. 14.10.2023 bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. £0.10.2023 bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuaibHON 91.10.2023 bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEpruun

17 [ToTeHnanbHast YHEPTHUS. 27.10.2023 = bubmmoreka [{OK



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

[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

[TorennmansHble ¥ HENOTEHIIMATIbHbIC
cuitbl. CBsA3b paboThI
HETIOTEHIMAIBHBIX CHJI C U3MCHEHHEM

bubmuorexa [JOK

18 10.11.2023
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJl. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu
JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
19 M3MEHEHHEM MEXaHNYEeCKOM SHEPTUHU 11.11.2023 bubmmorexa LIOK
P o https://m.edsoo.ru/ff0c478c
TeJa Ha TIPUMEPE PacTsHKEHUS
PE3UHOBOIO KI'yTa»
KontponbHas padoTa o Teme Eub 1OK
noOInoTeEKa
20 K . . 17.11.2023
«Kunemauka. JIuHaMuKa. 3aKoHe! https://m.edsoo.ru/ffOc4b74
COXPAHEHHUS B MEXAHUKE
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO- Eub 1OK
noOInoTeEKa
21 7 .b 18.09.2023
KHHCTHHCCKOU TCOPHH. bPOYHOBCKOE https://m.edsoo.ru/ffOc4dc2
newxenue. dubdysus
Xapaxkrep IBHKEHUS U
99 B3aMMOJICCTBHSI YaCTHI] BEIICCTBA. ) 94.09.2023 bubmuorexa [JOK
Mojenu cTpoeHusl ra3oB, KUIKOCTEN https://m.edsoo.ru/ff0c4dc?2
1 TBEPJIBIX TEIl
93 Macca monekyi. KonnuectBo 25.09.2023 bubmuoreka [IOK
BemecTa. [loctostHHas ABoraapo https://m.edsoo.ru/ffOc4dc2
24 TermmoBoe paBHOBecue. Temneparypa 01.12.2023 bubnnoreka [HOK

u e€ usmepenue. Illkana remneparyp

https://m.edsoo.ru/ffOc4dc?2



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

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 02.12.2023
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun 08.12.2023 bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knaneiipona
27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI 09.12.2023 Ir?ﬁiﬁ&fﬁ?ﬁﬁo&ne
JlaGopaTopHnas pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKIY 15.12.2023 bubnnoreka [JOK
rapaMeTpamMu COCTOSTHUS https://m.edsoo.ru/ffOc511e
pa3peKEHHOI0 Ta3ay
29 M3omponeccsl B UI€aIbHOM Ta3e U UX 16.12.2023 bubnnoreka [JOK
rpaduueckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJNHAMHYECKON CUCTEMBI U
30 criocoObI e€ n3menenust. Konnuectso 99 122023 bubnuoteka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPrusl OTHOATOMHOTI'O UJI€AJIBHOTO
rasa
bu6mmorexa [IOK
31 B 23.12.2023
FABL TEITIoTEpeAaTtn https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA. Eub OK
32 KonunuecTBo Tennotel npu 29.12.2023 nosmotea I
. https://m.edso0.ru/ff0c5c36
Teruonepenade. AnuabaTHbIN Mpoiecce
33 I1epBblil 3aKOH TEPMOJIMHAMUKH U €TI0 12.01.2024 bubnnorexka [JOK

NPUMEHEHHE K U30IPOIIeccaM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOpaTtumocTs nporeccos B

bubmuorexa [JOK
. i 13.01.2024
34 mprpoze. Bropoi sakor https://m.eds00.1u/ff0c6230
TEPMOJUHAMUKHU
35 ITpunnun nevicrBus u KII/I TermoBoi 19.01.2024 bubmuorexa [JOK
MaIIHbI https://m.edso0.ru/ff0c600a
bu6mmoreka [IOK
20.01.2024
36 Huzer Kaprio 1 ero K11 https://m.edsoo.ru/ff0c600a
37 DKOJOTHYECKHe MPOOIeMbI 26.01.2024 bubnnoreka [JOK
TEIJIO3HEPTETUKH https://m.edsoo.ru/ff0c600a
38 Ob6o06maromuit ypok «MosnekynsipHas 97 01.2024 bubnnorexa [HOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponsHast pabora o Teme BuG 10K
noInoTeKa
M . 02.02.2024
39 «Monexyxapua gusnia. Ochosst https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. 03.02.2024 bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAs U OTHOCUTEIbHAS Eu6 LOK
nonnoTexa
41 .H i 09.02.2024
PIDIHOCTE BOSAYXA. HACHIHICHERM https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnueckue n
42 aMOP(I)HLIe Tena. AHU30Tponus 10.02.2024 bubnnorexka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kkpucrtauibl. COBpeMEHHbIE MaTepHUAIIbI
[InaBrneHue u KpUCTaIIN3ALINS. Eub 1OK
nonuoTexa
. 16.02.2024
43 ¥ ACIEHAS TSILIOTA ILTARIICHILT https://m.edsoo.ru/ff0c6708
Cyb6numarus
44 YpaBHEHHE TEIUTOBOTO OaslaHca 17.02.2024 bubmorexa [JOK

https://m.edsoo.ru/ff0c6820
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OnexTpuzanys Tel. JNeKTPUIECKUN

bubmuorexa [JOK
45 . 24.02.2024
3apal. [1pa BHIA SICKTPHYCCKUX https://m.edsoo.ru/ffOc6bcc
3aps0B
ITpoBOIHWKH, TUDIIEKTPUKH U
46 H(?JI OBOIHUKU 3a2))H COXpaHEHUSs 01.03.2024 Eubmorexa ITOK
yip ’ p R https://m.edsoo.ru/ffOc6bcc
AJIEKTPUUECKOTO 3apsiia
BzaumopeiictBue 3apsioB. 3aKoH BuG 10K
HOJINOTEKA
47 K .T 7 7 02.03.2024
YITOHd. L OUCHHBIH SICKTPHACCKIH https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpsx€HHOCTB 3IEKTPUYECKOTO
48 nond. [Tpuanun cyne;u)nosnulxm 09.03.2024 bu6mmoreka [IOK
SJIEKTPUYECKUX TojeH. JInnuu https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTU
PaGora cuit 31eKTpoCcTaTHuecKoro Bu6 LIOK
noOInoTeEKa
49 ! .P 15.03.2024
TOJIA. HIOTCHIHAI, FasHOCTD https://m.edsoo.ru/ff0c6f00
MMOTEHITNAJIOB
IIpoBOAHHKH U TUDIEKTPUKHU B
50 3J'IpeKT OCTaTHYECKOM HOIj'Ie 16.03.2024 bubmorexa [JOK
p ' AR https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
N bubnuoteka [JOK
51 9 . K 22.03.2024
JICKTPOCMKOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTB IIJIOCKOT0 Eu6 LIOK
HOIHOTEKA
52 .0 05.04.2024
KOHJICHCATOPA. JHEPTHA 3APIBEHHOTO https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 Ha60paT"opHa51 pabora "H3mepenne 06.04.2024 bubnmnoreka [JOK
3JIEKTPOEMKOCTH KOHAeHcaTopa' https://m.edsoo.ru/ff0c72c0
54 [IpuHIMn 1eiCTBUSA U IPUMEHEHHE 12.04.2024 bubnuorexa [IOK

KOHACHCATOPOB, KOMMPOBAJIBHOI'O

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

anmnapara, CTpyWHOIO IIpUHTEpA.
DneKTpocTaTHUecKast 3allnTa.
3azemileHue EeKTPOpruOOpOB

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.

bubmuorexa [JOK

55 C .H . 13.04.2024
118 TOKA, HAlIpIICie https://m.eds00.ru/ff0c72c0
Conpotusnenue. 3akon Oma jist
y4acTKa [enu
[locnenoBarenbHOE, apauIeabHOE,
CMEIIIaHHOE COEANHEHUE Eub 10K
noIrnoTeKa
56 . JIab 0 0.5 19.04.2024
HPOBOAIHHKOB. J2ab0patopHas pabota https://m.edsoo.ru/ff0c74f0
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO 90.04.2024 bubnmnorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ffOc7838
3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuyeckoi nemnu. Koporkoe BuG OK
58 3ambikanue. JlaboparopHas pabora 0.5 26.04.2024 nosmorexa L
https://m.edsoo.ru/ff0c7ae0
«M3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO CONPOTUBIICHUSI
DNeKTPOHHAs TPOBOAUMOCTH TBEPIBIX
59 METaJIJIOB. 3aBHCUMOCTD 27 04.2024 bubmuorexa [JOK
COIIPOTUBIICHUS METAJIJIOB OT https://m.edsoo.ru/ffOc7ae0
TeMreparypbl. CBEpXITPOBOANMOCTh
60 SJICIprI/ILIeCKI/Iﬁ TOK B BaKyyMe. 03.05.2024 bubnmnoreka [JOK
CBolicTBa AJIEKTPOHHBIX ITYYKOB https://m.edsoo.ru/ffOc7ae0
[ToynpoBoIHUKH, UX COOCTBEHHAs U BuG OK
61 IpUMecHas IpoBoAUMOCTh. CBoiicTBa 04.05.2024 nosmoteka I

p—~n-niepexona. I1osynpoBoIHUKOBEIE

https://m.edsoo.ru/ff0c84ae
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npudopHI

DJIEKTPUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3J€KTPOJIUTOB.

bu6mmoreka [IOK

62 1 10.05.2024
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CamocTosiTeTbHbIN I:I 1 11.05.2024 bubmuorexa [JOK
HECaMOCTOSTENIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 17.05.2024 bubnnoreka [JOK
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH

65 O606maromuit ypok 1 18.05.2004 Bu6nnoreka LIOK
«DNEeKTPOIUHAMUKAY https://m.edsoo.ru/ffOc88be
KonTponbHas pabora no teme

66 <<3J'I€KTpOCTaTI:IKa. [TocTostHHBIIM 1 94.05.2024 bubnuotexa [JOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 Pesepubriii ypok. KonTpoiasHas 1 95.04.2024 bubnmnoreka [JOK
pabora o Teme "DneKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56
P i . 5

68 e3epBHBIH ypok. O6o0maronmit ypok 1 31.04.2024 bubnmnoreka [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
ara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue A p
Ne i/ Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl

[TocTostHHBIE MATHUTHI U KX

1 B3aUMOJICUCTBUE. ¥aFHHTH06 HoJIe. 1 01.09.2023 bu6nmorexa LIOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edso00.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKUIUU
[TocTostHHBIE MATHUTHI U KX

5 B3aUMOJICUCTBUE. ¥aFHHTH06 HoJIe. 1 01.09.2023 bu6nmorexa LIOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKUIWH
MarnuTHO€E 1ojie TPOBOJIHUKA C

3 TOKOM. Ol‘[j:IT Opcrena. 1 02.09.2023 bubnnorexa [JOK
BzaumopeiicTBrue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
MarnuTtHO€e 1oJjie TPOBOJHHUKA C

4 TOKOM. OHVLIT Opcrena. 1 07.09.2023 bubnmnorexa [JOK
BzaumopenicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

5 JlaGopatopHas pabora «3yueHue 1 1 08.09.2023 bu6muoreka [JOK
MAarHUTHOT'O ITOJIS KAaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe

6 JlaGopaTtopHnast pabora «3yuenue 1 1 08.09.2023 bubnuotexa [JOK
MAarHUTHOTO TOJISI KATYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS Ha Eus OK

7 MPOBOJHUK ¢ TOKOM. Crita Amrepa. 1 1 09.09.2023 nbsmorexa I

https://m.edsoo.ru/ff0c9ac0

JlaGopaTtopHnas pabota
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«Hccnenosanue neucTBUSA
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TIOJIS Ha
IPOBOAHMK ¢ ToKoM. Cuiia Amnepa.
JlaboparopHas paboTa

bubnunoreka LIOK

8 «HccnenoBanue neicTBUS 14.09.2023 https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM
JlelicTBME MAarHUTHOTO TOJIS Ha

9 JBUKYLIYIOCS 3apSyKEHHYIO YaCTHILY. 15.09.2023 Bbu6mmoteka LJOK
Cuna Jlopenua. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
JlelicTBME€ MArHUTHOTO TIOJIST HA

10 JBIKYILYIOCS 3apSKEHHYIO YACTHILY. 15.09.2023 bubmmnoreka HOK
Cua Jlopenna. PaGota cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHast HHAYKIus. [ToTok

1 BeKTOpa MarHuTHOM uHAyKIHu. DJC 16.09.2023 bubnnorexa [JOK
MHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON https://m.edsoo.ru/ff0c9df4
nHaykiuu Papanes
DJeKTpoMarHuTHas MHIyKnus. [ToTok

12 BeKTOpa MarHuTHOM uHAYKIHH. SJ1C 21.09.2023 bubmmnoreka [JOK
WHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHON https://m.edsoo.ru/ff0c9df4
nHaykiuu Papanes
JlaGoparopHas paboTa Eubmiorexa LIOK

13 «Hccnenosanme SI]iJ'IeHI/IH 22.09.2023 https://m.edsol_.[ru/ffOCa150
AIEKTPOMArHUTHON UHTYKIUI

14 JIabopatopHas pabota 22.09.2023  bubaunotexa LIOK
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«HccnenoBanue sIBJICHUS
3JICKTPOMArHUTHOW WHTYKITAW

https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSH. SIBIEHUE
camouHaykiuu. 9J1C caMOMHAYKLINH.

bu6nmoreka [IOK

15 23.09.2023
OHeprus MarHUTHOT'O TOJIS KaTyLIKU https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMArHUTHOE T10JIe
NHnykTuBHOCTG. SIBIIEHUE
camouHAykiuu. 3J1C caMOMHIYKITUH. bubnuoreka [{OK
16 28.09.2023
OHeprus MarHUTHOT'O TOJIS KaTYLIKU https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMArHUTHOE T10JIe
TexHuyeckue ycTpoicTBa 1 UX
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI, By 10K
noInoTeKa
17 29.09.2023
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, https://m.edsoo.ru/Ff0ca600
YCKOPHUTENN JIEMEHTAPHBIX YACTHII,
WHIYKIIHOHHAS TIeYb
TexHu4eckue ycTpoucTBa U UX
MPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
18 DJIEKTPOMArHUTHI, JIIEKTPOABUTATEIb 29.09.2023 bubmorexa [JOK
P ’ PO ’ o https://m.edsoo.ru/ff0ca600
YCKOPHUTENN JIEMEHTAPHBIX YACTHII,
WHIYKIIHOHHAS TIeYb
19 O6o6maromuii ypok «MarautHoe 30.09.2023 bubnmnoreka [JOK
noJie. DJIIEKTPOMAarHuTHasE MHIYKIUSD) https://m.edsoo.ru/ffOcab82
20 O6o6maromuii ypok «MarautHoe 05.10.2023
noJie. DNEeKTPOMAarHuTHAs HHIYKITUS
KonTponbhas pabota no teme Bu6 110K
noImoTeKa
21 M . 06.10.2023
«VlariiTHoe HoJe https://m.edsoo.ru/ff0cad58
DeKTpOMarHuTHasT WHITYKITUS
b K
22 KoHnTtponbHas pabora 1mo Teme 06.10.2023 nommorexa [O

https://m.edsoo.ru/ffOcab82
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«Mar"uTHoe 1oJIe.
DJIEKTPOMAarHuTHasE MHTYKIIHS»

CB0OOIHBIC MEXaHUYCCKUC
Kosiebanus. ['apMoHnUYecKue

Bu6mumoteka [JOK

23 KoneOaHusi. YpaBHEHUE ) 07.10.2023 https://m.edsog)_.[ru/ffOcafOG
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBparenue sHepruu
CB00OOHBIE MEXAHUYECKHE
Kosiebanus. ['apMoHMUYEeCcKHe BuGmorexa LIOK

24 KosieOaHus. YpaBHEHUE ) 12.10.2023 https://m.edsoo.ru/f0cafos
rapMOHHMYECKHUX KOJICOaHUH.
[IpeBparienue sHepruu
JlaGopaTtopHnast pabota

25 «HccnenoBanne SaBI/ICI/IMO(jTI/I 13.10.2023 bubmuoreka [{OK
Mepuo/ia MajbIX KojiebaHui Tpy3a Ha https://m.edsoo.ru/ff0caf06
HUTH OT JJTUHBI HUTH ¥ MAcCCHI TPy3a»
JlaGoparopHas paboTa

26 «HccnenoBanne SaBI/ICI/IMO(jTI/I 13.10.2023 bubnuoreka [{OK
nepuojaa Majblx KojiebaHui rpy3a Ha https://m.edsoo.ru/ffOcaf06
HUTH OT JJTUHBI HUTH ¥ MAcCCHI TPy3a»
Koneb6arensuslit kouTyp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUS B BuGmorexa LOK

27 U7earbHOM KOJIeOaTeTbHOM KOHTYpE. 14.10.2023 https://m.edsoo.ru/ff0ch820
AHaIIOTHST MEXKIY MEXaHHUECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU
Koneb6arensublit kouTyp. CBOOOAHBIE

28 AJIEKTPOMArHUTHBIE KOJIeOaHMs B 10.10.2023 bu6nunorexa LIOK

u7eabHOM KoJieOaTeTbHOM KOHTYpeE.
AHaJorus Mexy MeXaHM4eCKUMHU U

https://m.edsoo.ru/ffOcb820
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SJICKTPOMAariuTHBIMHA KOJIEOAHUSIMU

29

30

31

32

33

34

35

®opmyna Tomcona. 3akoH
COXpaHEHHs SHEPTUU B HCATLHOM
K0JIe0aTeTbHOM KOHTYpE

®opmyna Tomcona. 3akoH
COXPaHEHHUS SHEPTUU B HJICATHBHOM
K0J1Ie0aTEIbHOM KOHTYpE

Hpe,I[CTaBJ'IeHI/Ie 0 3aTyXarumux
KOJIEOAHHUSIX. BBIHY)K,HGHHBIe

MexaHH4YecKHe Kojiebanus. Pe3onanc.

BbIHYXIeHHBIE 3JICKTPOMarHUTHBIC
KoJIeOaHus

Hpe,I[CTaBJ'IeHI/Ie 0 3aTyXarumux
KOJICOaHMSX. BBIHY)KI[eHHBIe

MeXaHH4eCKHe KoieOanus. Pe3oHaHc.

BoinykeHHBIE 2IEKTPOMAarHUTHBIC
KoJIeOaHus

ITepemenHbIi TOK. CHHYCOUATBHBIN
[IEPEMEHHBIN TOK. MOITHOCTH
NIEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JIEHCTBYIOIIEE 3HAUEHUE CUJIBI TOKA U
HaIpsHKEHUs

[lepemennslii Tok. CHHYCOUIANbHBIN
[IEPEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JIEHCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsOKEHUs

Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue

20.10.2023

20.10.2023

21.10.2023

26.10.2023

27.10.2023

27.10.2023

09.11.2023

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbb86

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

but6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34
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AIEKTPUYECKON SJHEPIUU

36

37

38

39

40

41

42

Tpancdopmarop. [IpoussocTso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUU

VY CTpoicTBO U MPAKTUUYECKOE
MPUMEHEHHE AJIEKTPUUECKOrO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JIMHUH JJIEKTpoliepesad

YCTpONCTBO U MPaKTHYECKOE
MPUMEHEHHUE AJIEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JUHUH 3JIeKTpornepenad

DKOIOTHYECKHE PHUCKH IIpU
IMPOU3BOACTBE JJICKTPOSHECPIUH.
Ky.HBTypa HCIIOJIb30BaHHUA
QJICKTPOIHCPIUHU B MMOBCEAHEBHOM
KHN3HHU

OKOJIOTUYECKUE PUCKH IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbeTrypa ncnonbs3zoBanus
IIEKTPO3HEPTUH B TOBCEIHEBHOMN
KU3HH

MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxkopocts
pacnpocTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunsie U TPOIOJIbHBIE BOIHBI

MexaHWYeCKHe BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuon. Ckopoctsb
pactpoCcTpaHeHUs U IJTUHA BOJTHBIL.

10.11.2023

10.11.2023

11.11.2023

16.11.2023

17.11.2023

17.11.2023

18.11.2023

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOcbd34

bu6nmorexa [IOK
https://m.edsoo.ru/ff0cc324

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcca54

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcca54
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HonepeqHHe 1 IPOAOJIbHBIC BOJIHBI

43 3Byk. CKOpOCTb 3ByKa. [']poMKOCTh 93.11.2023 bubnmnoreka HOK
3ByKa. Bricora ToHa. TemOp 3Byka o https://m.edsoo.ru/ffOcccOc
44 3ByK. CKOpOCTh 3ByKa. [ poMKOCTH 24112023 bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIeKTPOMArHUTHBIE BOJIHBI, UX BuG 10K
nonIroTexa
45 7 il 24.11.2023
CBOMCTBA M CROPOCTS. Loxaa https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
DIIeKTPOMArHUTHBIE BOJIHBI, UX o 10K
noInoTeKa
4 7 il 25.11.2023
6 CBOMCTBA H CROPOCTD. Loxaa https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
47 TelJ)'IeBE eHI/Iz iaSBI/ITI/Ie CpeJICTB 30.11.2023 bubmorexa HOK
A ' et o https://m.edsoo.ru/ffOccfe0
cBs3u. Pagnonokamus
[IpuHUMIIBI paIOCBA3U U
48 TGIJ)'ICBE eHI/II; Ilia3BI/ITI/Ie CpE/ICTB 01.12.2023 bubmorexa HOK
A ' el o https://m.edsoo.ru/ffOccfe0
cBs3u. Paguonokanus
49 KonTponbHas padora «Konebanus u 01.12.2023 bubmmnoreka HOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
50 KonTponbnas padora «Konebanus u 02.12.2023 bubmuorteka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTpPaHEHHE
51 CBETa B ozv[Hopo;[Hon cpere. 07.12.2023 bubnmnoreka [JOK
ToueuyHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
[IpssMonMHENHOE pacpOCTpaHEHHE
b K
52 CBETa B OHOPOJHOMU Cpejie. 08.12.2023 nommorexa O

Todeunslii ICTOUHUK cBeTa. JIyu

https://m.edsoo.ru/ff0cd350
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CBCTa

OtpaxkeHue cBeTa. 3aKOHbI

bub6nmmoreka [IOK
53 il 08.12.2023
OTPBRCHIA C?eTa OCTpOCHHE https://m.edsoo.ru/ff0cd4e0
n300pakeHH B TUIOCKOM 3€pKaJie
OrtpaxkeHue cBeTa. 3aKOHbI BuG 110K
nonnoTeKa
54 ! 09.12.2023
OTpaMCHIA CfeTa ocTpoctme https://m.edsoo.ru/ffOcd4e0
M300paXeHHI B MJIOCKOM 3epKaje
IIpenomnenue ceera. [lonHoe
55 BHYTpeHHee oTpaxeHue. IIpenenbHblit 14.12.2023 Bbu6moteka [JOK
YTOJ1 OJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaKE€HUs
[Ipenomnenue ceera. [lonHoe
56 BHYTpeHHee oTpaxeHue. IIpenenbHblit 15.12.2023 Bbu6mmoteka LJOK
YTOJI ITIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpa)KE€HUs
57 JlabopaTtopHas pabota «M3mepeHue 15.12.2023 bubmuoreka [JOK
TIOKA3aTellsl IPEJTOMIIEHHS CTEKIIA o https://m.edsoo.ru/ff0cd67a
58 JlaGopatopHas pabora «3mepenue 16.12.2023 bubmuorteka [IOK
MOKa3aTelis NPEeJIOMIICHHS CTEKIIAa https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3odpaxeHuil B
59 nuH3e. PopMysia TOHKOM JIMH3bI 21.12.2023 bubmorexa [TOK
- TOPMY ' o https://m.edsoo.ru/ffocddle
YBenuueHue JIMH3bI
JIunzel. [loctpoenue nzobpaxenuii B BuG 110K
nonnoTeKa
60 . D i . 22.12.2023
JIVHSE, TEOPMYTa TOHROM JIMHSH https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
JlaGopaTtopHnast pabota
61 «HccnenoBanmne cBOMCTB 22.12.2023 bubnnorexa [IOK

M300paKCHUH B JIMH3AX)

https://m.edsoo.ru/ffOcddle
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JlaboparopHas pabota

. bubnuorexa [IOK
62 4 23.12.2023
« CCHCHOBaIiHe CoOUCTE https://m.edsoo.ru/ffOcddle
N300paKEHHI B JIMH3AX»
Hucniepcus cBera. C0XXHBII cOCTaB
oenoro ceera. L[Bet. JlabopaTopHas bubmmoreka [JOK
63 28.12.2023
pabota «Habronenue aucrepcun https://m.edsoo.ru/ff0cddle
CBETa»
Hucniepcus cBera. CI0XKHBIN cOCTaB
oenoro cBera. L[Bert. JlJaboparopnas bubnnorexa [JOK
64 29.12.2023
pabora «Habmronenue aucnepcun https://m.edsoo.ru/ffOcddle
CBETa»
65 HNurtepdepennus ceera. udpakmus 99122023 bubnnorexa [JOK
ceera. Judpakuuonnas pemérka o https://m.edsoo.ru/ffOced22
66 Nntepdepennus ceta. Audpaxius 11.01.2024 bubnmnoreka [HOK
ceera. JludpakunonHas peniérka o https://m.edsoo.ru/ffOced22
I1 .
67 OIEPEYHOCTh CBETOBBIX BOJIH 12.01.2024 bubmmnoreka HOK
ITonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
68 ITonepe4HOCTh CBETOBBIX BOJIH. 12.01.2024 bubmuorteka [IOK
ITonmapuszanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOPsI U yCTPOUCTBA
69 U YCJIOBHS UX 0€3011acHOTO 13.01.2024 bubmorexa [TOK
Y o https://m.edsoo.ru/ffocf02e
IPUMEHEHUS
OnTuueckue npudoOpsl M yCTpoiicTBa
70 U YCIIOBHSI X 0€3011acHOTro 18.01.2024 bubmorexa [JOK
Y o https://m.edsoo.ru/ffocf02e
IPUMEHEHUS
['paHUIIBI TPUMEHUMOCTH Eus OK
71 KJIacCn4uecKor MexaHukH. [locTymarel 19.01.2024 nommorera L

CIIelIMaIbHON TEOPUH

https://m.edsoo.ru/ff0cf862
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OTHOCHUTCIIBHOCTHU

['paHu1IbI TPUMEHUMOCTH
KJIacCU4YeCKOM MexaHukH. [locTymarel

bubnmoreka [IOK

72 19.01.2024
CIIELIMATIbHOM TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIBHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. Eu6 110K
HOIHOTEKA
73 20.01.2024
3aMe/ICHHC BPEMEHH M COKDALICHHE https://m.edsoo.ru/ffOcfa42
IUTAHEL
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
74 3aMegaeHne BpeMEeHH U COKpaIleHUE 25.01.2024 Bubmiorexa HOK
p p R https://m.edsoo.ru/ffOcfa42
JUIMHBI
DHeprus U UMIYJIbC PEISTHBUCTCKOM
75 vacTulbl. CBI3b MacChI C D)HEPTUEH U 26.01.2024 Bubmiorexa HOK
TeL P o https://m.edsoo.ru/ffOcfc68
UMITyJTBCOM. DHEPTHUS MTOKOS
DHeprus ¥ UMIYJIbC PEITSITHBUCTCKOM
76 gacTubl. CBI3b MacChl C D)HEPTUEH U 26.01.2024 Bubmiorexa OK
: P R https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
Konrtponbnas padora «OnTuka. BuG 110K
HOJIMOTEKA
77 O i 27.01.2024
CHOBBI CITCIHATEHON TEOpHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJILHOCTH)
KonTtponbhas padora «OnTuka. Bu6 110K
HOJIMOTEKA
78 O 5 01.02.2024
CHOBBI CITCIHMATLHON TEOpHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBHOCTH)
79 ®oronsl. opmyna [Inanka. Sneprus 02.02.2024 bu6muoreka [JOK
U UMIYyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
80 ®otonbl. Dopmyna [Tnanka. DHEprus 02.02.2024 bubmmoreka [JOK
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ffOcfel6
81 OTkpsITHE U HCCIEN0BAaHNE 03.02.2024  bubnuoreka [IOK
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dororddekra. OnbiTer A. T
CromneroBa

https://m.edsoo.ru/ffOcffc4

OTKpBITHE U HCCIEN0BaHNE

bu6nmoreka [IOK

2 . A.T. 08.02.2024
8 $orospexra. OmerTer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl pororddexra. YpaBHeHUE Eu6 110K
noInoTeKa
83 i i . 09.02.2024
Dftnureiina 111 QoTosppexra https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porospdexra
3akonbl porodddexra. YpaBHEHHE
bubnunoreka LIOK
84 i i . 09.02.2024
Dftnureiina 111 Gorosppexra https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddekra
Hasnenue ceera. Onbith [1. H. BuG LIOK
nonImoTexa
85 JIe6 X i 10.02.2024
COCACEA. AMMHHCCROC ACHCTBHE https://m.edsoo.ru/ff0d04a6
cBeTa
Hasnenue ceera. Onbith [1. H. BuG 110K
nonroTeka
86 Jled . X i 15.02.2024
COCACEA. AHMMITICCKOT ACHCTBHE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u
87 MPAKTUYECKOE IPUMEHEHUE:! 16.02.2024 bubmuoteka [IOK
dboTornemMeHT, GOTOATIUHK, https://m.edsoo.ru/ff0d04a6
COJIHEUHast OaTapest, CBETOIUO/
TexHu4eckue ycTpoucTsa u
88 IIPAKTUYECKOE IPUMEHEHHE! 16.02.2024 bubmuorexa [JOK
dboTorneMeHT, GOTOATIHK, https://m.edsoo.ru/ff0d04a6
COJIHEUHast OaTapest, CBETOIUO/
89 Pemenue isaz(aq 10 TeMe «JIEMEHThI 17.02.2024 but6mmorekxa [IOK
KBAHTOBOW ONTUKI) https://m.edsoo.ru/ff0d0302
90 Pemenue 3amay 1mo reme «DI€MEHTHI 22.02.2024 | bubmuoteka IJOK
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KBAHTOBOU OIITUKU)

https://m.edsoo.ru/ff0d0302

Mogens atoma TomcoHa. OnbITE

bub6nmmoreka [IOK

91 - . 24.02.2024
Pesepdopna o paccessHuiO 0-9acTuIl https://m.edsoo.ru/ff0d091a
[ImanerapHas Mozeb aToMa
Mogens aroma Tomcona. OmbIThI BuG 110K

noInoTeKa
- . 29.02.2024

92 Pesepdopna 1o paccesro o-wactun https://m.edsoo.ru/ff0d091a

[TnanerapHast MoAenb aToMa
bubnuoreka [{OK

93 01.03.2024

Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
bubnuoreka [{OK
01.03.2024

o4 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u noraoiieHue GOTOHOB

95 I I/I}ll'lqe exoie aTOM'cllJl co H(()l;o OBHS 02.03.2024 bubmorexa [JOK

pH Tepexolt . A P o https://m.edsoo.ru/ff0d0afa
SHEPTrUu Ha apyroul. Buasl criekTpos
N3nydyenue u nornoueHue (OTOHOB

96 1} I/I}ll'lqe exoje aLTOM;.Jl co H(()I;0 OBHA 07.03.2024 bubmorexa [OK

pH TIepexolt . g P R https://m.edsoo.ru/ffodOafa
SHEPIruM Ha Ipyroil. Buasl criekTpoB
BousiHOoBBIE CBOMCTBa yacTull. BosHbI

Bpoits. K -

97 ne popmvs[ OPIYCKYJISIPHO 09.03.2024 bubmuoreka [JOK
BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3ITy4YEeHUE
BousiHOBBIE CBOMCTBa YacTull. BosHbI

98 ne Bpoymu;[. Kopnyckynspho- 14.03.2024 bubnuotexa [JOK
BOJHOBOU Jyanu3M. CIIOHTaHHOE 1 https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3ITy4YE€HUE
OTKpbITHE PATMOAKTUBHOCTH. OIIBITHI Bu6 OK

99 Pesepdopna no onpenenenuto 15.03.2024 nommorera L

COCTaBa paJUOAKTHUBHOI'O U3JIYUCHUA

https://m.edsoo.ru/ffod0fd2
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OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI

bubnunoreka LIOK
100 Pe3se eznene 15.03.2024
3ep§OpAa 1O ONPEACICIHIIO https://m.edso0.ru/ffodofd2
COCTaBa Pa/IMOAKTUBHOTO U3ITYYECHUS
CsoticTBa anbda-, 6era-, ramma-

101 u3ny4yeHus. Biusgnue 16.03.2024 Bu6muotexa [JOK
PalrOaKTUBHOCTH Ha )KUBbIE https://m.edsoo.ru/ff0d0fd2
OpraHU3MBI
CaoticTBa anbda-, 6era-, ramma-

102 u3ny4yeHus. Biusgnue 21.03.2024 bubnuoreka [IOK
PaIrOaKTUBHOCTH Ha )KUBbIE https://m.edsoo.ru/ff0d0fd2
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

103 H3oTonsl. Aﬂul)(ba-pacna)l. ) 99 03.2024 bubnnorexa [JOK
ONEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. I'aMma-nu3nydyenue
OTKpBITHE TPOTOHA U HEUTPOHA.

104 N3otomsl. Aﬂulu(ba-pacnazl. ) 9 .03.2024 bubnmnorexa [JOK
ONEeKTPOHHBIM U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. 'aMmma-usinydyeHue
DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.

S nepHble peakuuu. A nepHbii

105 eaIfTo lPI 00J1eMBI nep CIIEKTHBBI 04.04.2024 bubmorexa [JOK
P p- 1P > TI°P o o https://m.edsoo.ru/ff0d1356
AKOJIOTUUYECKHE ACTICKTHI SIICPHOM
SHEPTeTHKH
DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. AnepHbii
106 peaxtop. [Ipodnembl, mepCreKTUBEL, 05.04.2024 bubmorexa HOK

9KOJIOTHYECKHE aCIEeKThI IEPHOMN
SHEPreTHKU

https://m.edsoo.ru/ff0d1356
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DieMeHTapHble YacTullbl. OTKPBITHE
Mo3UTpoHa. MeTo bl HAOIIOICHUS 1

perucTparu 3JICMEHTAPHBIX YaCTHII.

bubnunoreka LIOK

107 Kpyrusiit cron «®yHaaMeHTaabHbIE 05.04.2024 https://m.edsoo.ru/ff0d0e38
B3auMoercTBUA. ENUHCTBO
($u3nIeCcKoil KApTHHBI MUPa»
DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo bl HaOIIOICHUS U
108 peFI/ICTpiII_[I/II/I 3JIEMEHTAPHBIX YACTHII. 06.04.2024 bubanoreka [JOK
Kpyrnsiii cron «@yHaaMeHTalIbHbIE https://m.edsoo.ru/ff0d0e38
B3aUMOJICCTBUS. ENMHCTBO
($u3nIeCKOil KApTHHBI MUPaY
Drarnsl pa3BUTHS ACTPOHOMUHU.
[TpuxnanHoe u MUPOBO33pEHUYECKOE
109 3Hi1quI/Ie acTpoHoMuu. Bun 11.04.2024 bubnmnorexa [JOK
3BE3HOTO Heba. Co3Be3usl, spKue https://m.edsoo.ru/ff0d0e38
3BE3/1bI, TUTAHETHI, UX BUIMMOE
nBrxenre. CojIHEUHAsI cucTeMa
Dransl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
110 3H?quHe actpoHomMuu. Bun 12.04.2024 bubnmnorexa [JOK
3B&3HOTO Heba. Co3Be3aus, sipKre https://m.edsoo.ru/ff0d0e38
3BE3/TbI, IUTAHETHI, X BUJIUMOE
nemkenne. ComHeyHas cHCcTeEMa
11 Coumnnne. ConHeyHas aKTI/IBHOCTB..‘ 12.04.2024 bubmuoreka [{OK
Nctounuk sHeprum ColiHIa U 3BE31T https://m.edsoo.ru/ff0d0e38
112 Connue. Conneunas aKTI/IBHOCTB... 13.04.2024 bubnuotexa [JOK
Ucrounuk sueprun CosHia U 3BE3]1 https://m.edsoo.ru/ff0d0e38
113 3BE311BI, UX OCHOBHBIE 18.04.2024  bubGaumoteka [JOK
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XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MIOCJIEI0BAaTEIbHOCTH. BHyTpeHHEee
crpoeHue 3B€311. COBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKACHUU U
sBotouny CoJiHLA U 3BE3]

3BE3/bI, X OCHOBHBIE

XapaKTEPUCTUKU. 3BE3/IbI INIABHOM
nocle0BaTeIbHOCTU. BHyTpeHHee

https://m.edsoo.ru/ff0d0e38

bubnunoreka LIOK

114 19.04.2024
ctpoenue 3B€311. COBpeMEHHbIE https://m.edsoo.ru/ff0d0e38
MIPEACTABICHUS O IPOUCXOKACHUU U
sBostonny CosHIa U 3BE3]1
Muineunsiii [1yTe — Hama ["anaktuxa.

115 ITostokeHUE U IBUIKEHUE (;OJIHI_Ia B 19.04.2024 bubnunoreka LIOK
lNanaktuxe. ['anaktuku. Y€pHbie https://m.edsoo.ru/ff0d0e38
JBIPBI B IPAaX TAIAKTUK
Mineunsii [1yte — Hama ['anakTuxa.

116 [Tonoxxenue u NBUKEHUE (;OJIHI_Ia B 90.04.2024 bubmmoteka IIOK
I"anaktuke. I'anaktuku. YE€pHble https://m.edsoo.ru/ff0d0e38
JBIPBI B IPAaX TAIAKTUK
Bcenennas. Pazberanue ranakTuk.

117 Teopus bonbmoro B3peIBa. 95.04.2024 bubmmnoreka HOK
PenukroBoe n3inydyeHue. https://m.edsoo.ru/ff0d0e38
MeraranakTuka
Bcenennas. Pazberanue ranakTuk.

118 Teopus bonpmoro B3peIBa. 96.04.2024 bu6muoreka [JOK
PenukroBoe uznydeHue. https://m.edsoo.ru/ff0d0e38
MeraranakTuka

119 Hepemennsie mpoOaeMbl aCTpOHOMHUHT 26.04.2024 bubmorexa [TOK

https://m.edsoo.ru/ff0d0e38
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bubnunoreka LIOK

120 H 0 27.04.2024
CPELLICHHDIC HPODIIEMBL ACTPOHOMIH https://m.edsoo.ru/ff0d0e38
121 KonTponbnas pabota «1eMeHTbI 02.05.2024 bubmmoreka [JOK
ACTPOHOMUH U aCTPOPHUZUKIY https://m.edsoo.ru/ff0d0e38
122 KonTtponbHast pabota «1neMEeHTHI 03.05.2024 bubnuoreka [JOK
ACTPOHOMHMH U acTPOPUIUKI» https://m.edsoo.ru/ff0d0e38
O6o6maromuit ypok. Poib ¢pusuku u
ACTPOHOMHHU B IKOHOMHYECKOH, b LOK
nOIMOTEKA
123 % i 03.05.2024
TeXHOHOH:meCKOH’ COUHATBHON H https://m.eds00.ru/ff0d0e38
ITHYECKOH cepax NesTeTbHOCTH
YeloBeKa
O6o6maromuit ypok. Poib ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH, o 10K
nOIMOTEKA
124 % i 04.05.2024
TeXHOHOH:IquKOH’ COUHATBHON H https://m.eds00.ru/ff0d0e38
ATUYECKOH cdhepax NesaTeTbHOCTH
YeloBeKa
O6o6maromuii ypok. Pons u Mmecto
125 (1)1/131/1;[/1 n ::; oipowu B 10052024 ~ DHomnoreka LIOK
Tp . o https://m.edsoo.ru/ff0d0e38
COBPEMEHHOW HayYHOU KapTHHE MUPa
O6o6maromuii ypok. Pons u Mmecto
126 (bu3UKY 1 acT O}II{pOMI/II/I B 10.05.2024 bubmorexa [TOK
Up . R https://m.edso0.ru/ff0d0e38
COBPEMEHHOW Hay4yHOU KapTHHE MUpa
O6o06marommii ypok. Posb
127 duznueckoit TeVOpI/II/I B (bOpMHPOBaHHH 11.05.2024 bu6muoreka [IOK
npeCcTaBiIeHu 0 HPU3NIECKOI https://m.edsoo.ru/ff0d0e38
KapTUHE MHUpa
O6o06maromuii ypok. Posb
128 bu3nIecKoit Teopuu B ((OPMHUPOBAHUH 16.05.2024 bubmorexa [JOK

npeCTaBIeHUN 0 (PU3NIECKOM

https://m.edsoo.ru/ff0d0e38
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KapTHUHE MHUpa

O6o06maromuii ypok. Mecto

129 ¢du3uveckoil KapTHHBI MUpa B 00IIEM 1 17.05.2024 bubnuoreka [JOK
Py COBPEMEHHBIX €CTECTBEHHO- https://m.edsoo.ru/ff0d0e38
HAy4YHBIX MPEJICTABICHUN O MPUPOJIC
O6o06maromuii ypok. Mecto

130 (U3UYECKON KapTUHBI MUpa B 001IIEM 1 17.05.2024 bubnnorexa [JOK
PALly COBPEMEHHBIX €CTECTBEHHO- https://m.edsoo.ru/ff0d0e38
HAy4YHBIX MPEJICTABICHUN O PUPOJIC

131 PesepBHbIi ypok. MarHutHoe 1oie. 1 18.05.2024 Bbu6moteka LJOK
DJNIeKTpOMarHuTHask UHIYKIUS https://m.edsoo.ru/ff0d0e38

132 PesepBHblil ypok. MaruutHoe nose. 1 24.05.2024 Bbu6moteka [JOK
DJNIeKTpOMarHuTHask UHIYKIUS https://m.edsoo.ru/ff0d0e38
Peseprubriit ypok. Ontuka. OCHOBBI Bub 10K

nonroTeka

133 i 1 24.05.2024
CTCIHAILHOM TeOpHH https://m.edsoo.ru/ff0d0e38
OTHOCHUTEIIHOCTH
PesepBHbIil ypok. Ontuka. OCHOBBI Bub 10K

nonroTexa

134 i 1 25.05.2024
CHCIVIAIBHOM TCOpHH https://m.edsoo.ru/ff0d0e38
OTHOCHUTEIILHOCTH
Pesepnuriii ypok. KBantoBas gusuka.

135 SHCI\EGHTLI}S)CT OHOMMUHU U ! 1 30.05.2024 bubmorexa [TOK

P o https://m.edsoo.ru/ff0d1784

acTpou3uKu
Pesepnbiit ypok. KBanroBas ¢uzuka. BuG OK

136 DNEMEHTHI aCTPOHOMUU U 1 31.05.2024 nosmorexa [

acTpou3uKu

https://m.edsoo.ru/ff0d1784

136
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. YuyeOnuk: Mskumes I'.51., byxosues b.b., Corckuit H. H.®u3zuka: Yue6. Jlns
10 k1. 061Ie00pa3oBaTEILHBIX YUpEKACHUN. — M.:

[Ipocsemenue, 2010.

2. YueOnuk: Msxumes ['.4., ByxosueB b.b., Corckuiit H. H.®u3uka: Yueob. /s
11 k1. oO1eoOpa3zoBaTeIbHBIX yUpexaeHUN. — M.:

[Ipocsemenue, 2010.

3. Coopuuku 3ama4d: Ouszuka. 3agauauk. 10-11 ki.: [Tocobue ms

obmieoOpasoBar. yupexaeanii / PeimkeBud A.Il. — 8-e uz ., ctepeoTurr. —

M.: dIpoda, 2008. — 192 c.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. 'enbdrar U.M., I'ennenmreiin JI.O. Kupuk JI.A. Pemenue kiitoueBbIX 3a1a4
nodusuke A npopuibHOM mKoibl. 10-11 kimaccol.

2. Kupuk JILA., I'ennenmrerin JI1.O., {uk FO.1. ®@usuka 10 knacc. MeTtoanueckue
Marepuaibl g yuurens. [log penakuueit B.A. Opnosa.

M.: Unekca, 2005

3. Mapkuna B. I'.. ®usuka 11 kiacc: moypodsslie miaHbl Mo yaeOHuky [.51.

MsikuiieBa, b.b. byxosnesa. — Boarorpaa: Yuurens, 2006



4. Caypos IO0.A. ®u3uka B 11 knacce: Mogenu ypokos: KH. Jlyig yunrensa. — M.
ITpocsenienue, 2005
5. llaranos B.®., leiiman B.M., XaiiT A.M.. OnnopHble KOHCIIEKTHI 10

KMHEeMaTuKke U quHamuke. — M.: [IpocBemenue, 1989.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

NHTEPHET
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