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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbIx B OI'OC
COO, a Takxke c yd€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojilaBaHusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUaX Poccuiickon denepanuu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareabHbIC MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONH KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeameramMu. B Hel
OIIPENIETSAIOTCS OCHOBHBIE LM M3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEAHErO OOIIEero
o0Opa3oBaHMUsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o Qpu3MKe BKIIOYAET:

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

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThI 10 roj1aM 00yUEHUS;

e cojepkaHue yaeOHoro mpeamera « Ou3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoapHbIN Kypc GU3HKK — cHCTEMOOOpa3yIoIni
JUIsSL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHHUSI HOBBIX MAaTe€pHaloB C 3aJlaHHBIMU CBOMCTBAMHU M JAPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouiuxcs, B (opMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJI O3HAHMSI TP BBITOJIHEHUU UMM YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu 1y ypOBHSI CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCeX pa3aesoB (DU3UKH, BKIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
oObeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsieTCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ©Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TakXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CpEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOoeHUs: Puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX TMPEACTABICHUSAX O NPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS €CTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO- A TENbHOCTHBIN MOJX0JI B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHUYECKUX
NpaKkTUYECKUX padoT. BhijeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  YYaCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HUCXOJsd U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm >ToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOyYaromMuMHUCI YMEHHUSIMHU MPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEM (DU3NYECKUMX BEJIWYUH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacu€THBIX 3a/1a4 TPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOUM MOJIEIIbIO, TTO3BOJISIFOIIE MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallud MpPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCsl B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (M3MKM WM B YCIOBUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOIo LuKiIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYMOBAaHWE U BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI  M3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MTPUMEHECHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CredrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
1a00paTopHOTO O00OPYAOBAHUS JOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBanue HHTEpeca M CTpeMJIEHUS OOyYarOUIMXCS K HAayYHOMY
U3YYEHUIO TNPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHHUSM;

e (opMupoBaHME HAYYHOIO MHPOBO33PEHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

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

JlocTmxeHne 3TUX lene oOecreynBaeTCsl pelIeHneM CIEIyIoMMX 3ajad B

nporuecce u3ydeHus Kypca GU3NKU Ha ypOBHE CpeHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB pEIICHUS pPa3IUYHBIX 337a4 C SBHO 3aJIaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYECKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEeNICHNS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yIIbTaTa;

e CO3/JaHME YCIIOBUH IJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 4aca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1o (U3MKE TMepeyeHb Jab0paTOpHBIX U
MPAKTUYECKUX palbOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUaroInXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nuecKue 3aKOHbl U TEOPUHU. [ paHUIbl NIPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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

Jlemoncmpayuu

AHaJIoroBble M IU(POBBIE HU3MEPUTEIbHBIE MTPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMelICHuUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

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

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUI0METD,
JIBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEayu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEJIBIO ONPENEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeidi  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTEpUAIbHBIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUS U cuiia TpeHus nokos. KoadduueHT tpenus.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE TPUMEHEHUE: TMOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Y cioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCa.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHUS. [TorenmanbHas SHEPIUs YIIPYro
nedbopmupoBaHHOM — npyxkuHbl.  [loTeHuManeHas  SHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUUANbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CHUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHHM HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

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

HccnenoBanre 3aBUCMMOCTH MEXAY MMapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

TepmonnHamuueckass cucrema. BHYTpEHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U crIoc0o0bl €€ n3mMeHeHus. KonmnuecTBo TermnoTsl u pabora. BuyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBbIii 3aKOH TEPMOJIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  J€MCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamnHax. Kod(p@uIMeHT MoiIe3Horo
nericTBus TemuioBord MmammmHbl. I{ukn KapHo m ero ko3pduimMeHT IoIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

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

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBI map. YaenbHas TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIs. Y IeJbHasl TerioTa miaBjieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJIYyYECHHS] COBPEMEHHBIX MaTEpHUaioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX apOB.

Kunenuve npy noHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUS! KPUCTATMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3auus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAn0B. IIpOBOOHUKH, IOUAIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oIS,

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jwvsnexktpudyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3AlUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

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

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COIMPOTUBIICHHE. Y AEIbHOE CONPOTHBJICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapALIEIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
DIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsl CHJia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3axon Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpudeckon 1enu. KopoTkoe 3ambikaHueE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MPOBOJANMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

ONeKTpUYeCcKuidi TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPHI ¥ POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHne cMenaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 Kjacce oCyIIecTBISETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

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

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, UX rpaMKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS 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, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BIaxKHOCTH BO3/lyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWUJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHWTHL.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHATHBIX TOJIeH. JINHMM MarHUTHOM WMHAyKUUW. KapThHAa JWHWKA MAarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa JnMHUN WHIYKIHH
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOlyJib ¥ HallpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHne DANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOMN
WHIYKIUU. OJEKTPOJABMXKYINAsA CWIa HWHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe »ieKTpuyecKoe ToJsie. OJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYIATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATrHUTHI, SJIEKTPOABUIATENb, YCKOPUTEIHU 3SJIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUNMHbIE KONEDAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konedanus. Ilepuoxa, wactora, amrumtyna u (asa koseOaHUI.
[IpyXVHHBIN MasiTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npy raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyxaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeiHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennpli  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsKEHMUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHECHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum mnoOCIENOBATEIBHOM COEAMHEHWUU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHU Tpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenmenoBane NEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBL.
WnTepdepentus u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Judpakuus,
uHTepdepenus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHMKAa B TEXHHKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakeHus: ¥ NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HabmoneHue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
peIOMJICHUE, TTOSpU3anus, Tudpakims, “HTephepeHITH.

Tema 3. Onmuxka

['eomerpuueckas onrtuka. IIpsmoiiMHENHOE paclpoOCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

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

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIOTHBIN IMOKa3aTeNb
npenomiieHusi. IlomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yrojl IMOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparormyie ¥ pacceuBaroniue JUH3BL. ToHKas nwmH3a. DOKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOCHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsgapuszanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKoIna, TeJIeCKona.

Habmronerne natepdepeHIy CBeTa.

HaOmronenue audpakiyuu cBera.

HaOGmronenue nucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOUIBIO TPU3MBL.

[Toy4yeHue ciekTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



W3mepeHne nokasaress NpeioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeIHAJIBHOM TEOPHU OTHOCHTEIbHOCTH
['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILICHHE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI n UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIBI. SHGPFI/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €r0 YaCTOTON. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(h(DHeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

Uccnenosanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
IImanerapHas mogmens aroMma. llocrynatel bopa. M3nydyenue u morionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Monens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

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

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

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

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

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob! HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyeckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpEKOB YacTUIL (MO0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjeMeHTBI ACTPOHOMUM U aCTPOPU3MKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHM.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ U 3BE3.
3BE3ABI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHYTpEeHHEE CTpOEeHHE



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

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN U ONIPEeNICHUs TTOJI0KEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Pony ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb GPU3UUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

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

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAy4YHbIA (akT, rumore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKECHUS B KMBOM MPUPOJE, ONITUYECCKUE SABJICHUSA B KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBIN
aHaJIn3.



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

Texnonocus: JIAHAMA DJCKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, pPaJuONpPUEMHMK, TEIEBHU30D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yudeOHOTO Tpenmera «®Du3mka» Ha YPOBHE CpPEIHETO OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro npeaMera «Pu3nKay AOTKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, paCIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE pean3aliid OCHOBHBIX HaIlPaBIICHHI
BOCIIUTATENBHOUN ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TPa)KIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENCTBOBATH C COLIMATbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUMSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOUIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON NEeSTENIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(buU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAaHHWE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbLHbIE YUeOHbIE el cCTBUSA
ba3oBble Jornueckue aeiicTBU:
CaMOCTOATENLHO  (QOopMyJNIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh IEeNH JEATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEYUS B  PACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU TOCIIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHSIX  PEaBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJICTh HAYYHOW TEPMHUHOJIOTHUEH, KIIFOUEBBIMU MOHATUSIMU U METOJIaMHU
buznyeckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHBIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

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

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnopmanmueii:

BJIa/Ie€Th HaBBIKAMH MOJIy4€HUs MHGOpMAIUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEpXKaHUS B pas3IMYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI HTHPOPMAIUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEIbHOCTH;



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

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

IIOHUMAaTh M HCIIOJIb30BaTh IIPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
padoTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHI C y4€ToM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IIAH JCHCTBUH,
pacnpenensaTh poiau ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIAThb pEe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXZOr0 Y4YaCTHUKA KOMaHIbI B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKONW 3HAYMMOCTH;

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

Pery/iiTUBHBbIE YHUBepPCcaJbHbIEe y4eOHbIe AeiicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIBHYIO JEATEIBbHOCTh B 00JacTU
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEANOYTCHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacIMpATh paAMKH Y4EOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B NESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BJIAJE€Th HABBIKAMM  IO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;



UCIIOJIb30BaTh MPHUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;

YMETh OLIEHWBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATH PEIICHUA IO UX
CHIKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYTMX IpU aHaJIU3€ pe3yJIbTaToB
NeSITEIbHOCTH;

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHAIU3€ pe3yIbTaToOB
NESITEIIbHOCTH;

IpU3HaBaTh CBOE MIPABO U IPABO APYTUX HA OMIUOKH.

B mpouecce qocTHkKEHHS] JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBbI
no ¢QusuKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEpUICHCTBYETCS HIMOLIMOHAJIbHBIH UHTEIICKT, peanoJararoum
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MIOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIMOHAIBLHOU C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIWH, BKIIOYAIOIICH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIiexy, ONTUMHU3M, WHHMIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SYMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTpAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (UBUYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEINO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS Ia30B, )KUAKOCTEN U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU pelieHnn (PU3NIeCcKux 3aj1ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJMHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3auMojencTere Ten, auddys3us, OPOYHOBCKOE IBM)KEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMa TEJT ITPU HArpEeBaHHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHUE, KOHACHCAIWs, TUIABJICHUE, KPUCTAILIM3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOLECCax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (PU3NYECKUE BEITMYWHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC T€JIa, KUHETUYECKasi SHEprus, MOTECHUHAIbHAS SHEPIUsl, MEXaHU4YECKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIB3YEMbIX BEIWYUH, UX OOO3HAYECHHUS U EIUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIIMUHMHY C APYTUMU
BEJIMYMHAMU;

ONKUCHIBATh HM3YyUYECHHBIE TEIUIOBBIE CBOMCTBA TEJNI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3MYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrysi XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeIHEKBapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padorta rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MPH ONMUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYMH, WX
00O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJIeHUs (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MMOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
MpU OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHAIM3UPOBAaTh (PU3MUYECKHUE TMPOIECChl U SBJICHUS, UCIIONB3Yys (U3MUECKHE
3aKOHBI M MPUHIUMNBL: 3aKOH BceMUupHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIhCa,
NPUHLUN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOINPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHENH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylioHa, mpu 3TOM pasivyarh CIOBECHYIO



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

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MpPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OIBIT U
(bopMyIMpOBATH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBINA CHOCOO W3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIY  (PU3MYECKUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BU/JIC TAOJINIT ¥ TPpa(pUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM HCCIICIOBAHNUS,

cOOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIICIOBAHUMN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U IMPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JAOOPATOPHOTO
000Opy10BaHUS;

pemaTrh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMMBIC NI €€ PEIICHUs, POBOAUTH PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3UUESCKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBAThH JIOTHUYECKU HEMTPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JUIS IOWMCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS Y4EeOHOU U HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOJTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyi0 HH()OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJla POCCHIUCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJI30BAaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOUN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIeHur ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPOWCTBAMH, JIJIi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpyNNE C BBHIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPAIMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUSAX, aJeKBATHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIbI B PEHICHUE paCCMaTPUBAEMON MPOOJIEMBI.

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

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nKu B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHpPa, B Pa3BUTUHU COBPEMEHHOM TEXHUKH WU
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETA, TOUCUHbI UCTOUYHHUK CBETA, SECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU PEHICHUU (PU3UUECKUX
3a/1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUA (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DIIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWCTBUS TOKA, B3aUMOJIECHCTBHE
MarHuTOB, DJJICKTPOMAarHuTHasE WHAYKIWS, JCHCTBUE MAarHUTHOTO TIOJIS Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHENHOE PAaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTephepeHus, audpakuus W TOONsApU3alUs CBEeTa, JUCIEPCHUs] CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaINOaKTUBHOCTB;

OMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTh  Pa3IUYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUYECKHUE BEJIUYUHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKA, DJICKTPUUYECKOE HAIPSKEHUE, IIEKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MojisA, cwia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYILIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHOoJ M YacToTa
KoJieOaHUM B KoJeOaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B IMpolecce
FapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHMH, (OKYCHOE pacCTOSIHUE W
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIHHO TPAKTOBATH (PU3UUYECKHIA
CMBICII HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS W EIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HUCIOIb3YS
bu3MYecKrue BEIMYHUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBI, YKa3bIiBaTh (OPMYIIbI,
CBS3BIBAIONINE JIAaHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIONb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapalijIeIbHOrO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHINTEWHA st PoTodddekTa,
3aKOH COXPAHEHUs SHEPrUU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucCia, mocrynartel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €r0 MaTEeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISITH HAMIPaBJICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OIKCHIBATH H300paKEHHE, CO374aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmymupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIIAThH MPSAMbIC U KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BAHNUS,

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICAOBAHUN B
paMKax ydeOHOro JKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U TMPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOHM MOJICTBIO,
UCIIOJB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHUS 3aJ1au



BEIOMpaTh (PU3UIECKYIO MOJECIb, BBIICIATh (DU3UYCCKHE BEIUYHHBI M (POPMYIIH,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTh PACYETHl M OLCHUBATH PEATBHOCTD
TIOJTyYEHHOTO 3HaUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[aui: BHICTPAMBATh JIOTHUECKU HEMPOTHBOPEUHUBYIO
IICTIOYKY PacCYXICHHH C ONMOpOW HAa HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMN
U TPEJICTaBJICHUS YYCOHOW W HAYYHO-TIONYJISIPHOM WH(pOPMAIIMHU, TIOTYICHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHAJIM3UPOBATH MOTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATH TPHHIMITBI JICHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS WX OS30MaCHOTO MCIOJIH30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YUECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCEAHCBHOW JKU3HH
U oOecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0pPOBbS U COOJIFOJICHUS HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpyNIe C BBHIMOJIHCHHEM PAa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNINBI, PAaNMOHAIBLHO PpaCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CUTYAIlHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /o P Kontpoabnbsie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [TOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro nmo pazneny 2
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Huranuica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
HToro no pazneny 18
Paszpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
) TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOAHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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




Hroro nmo pazneny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
+ eKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
HToro no pasneny 22
Pe3zepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOANHAMUKA
Pa3znen 1. OcHOBBI 3JIeKTPOAMHAMMKH
11 1 1 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
1 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
’ KoJieOaHus https://m.edsoo.ru/7f41¢97¢
29 MexaHu4YecKHue U AIEKTPOMAarHuTHBIE 5 | bubnuotexa [JOK
’ BOJTHBI https://m.edsoo.ru/7f41¢97¢
bu6mmorexa [IOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CIENUATTBHON TEOpUH 4 I bubnuorexa [JOK
' OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 OJIEeMEHTHI KBAHTOBOM ONTUKU 6 bu6mmnoreka [JOK




https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [JOK
. 4
4.2 Crpoerue atoma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngg;ifj;gﬁﬁfmcwc
Hroro no pazneny 7
Paznen 6 OBOBHIAIOHIEE IIOBTOPEHHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngg;ifj;gﬁﬁfmcwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazpen 1. JIEKTPOANHAMUKA
1.1 OCHOBbI 31EKTPOANHAMUKM 6 1 1 bubmorexa [JOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 6
Paspen 2. KonebaHus 1 BONHDI
2.1 Kone6aHusa u BosHbI 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢97¢c
Hroro no pazgeny 9
Pa3znen 3. Ontuka
31 OnTuKa 9 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
Hroro no paszneny 9
Paznen 4. KBAHTOBASI ®U3UKA
bu6mmoreka [JOK
4.1 I 1
OJICMCHTI KBAaHTOBOI ONTHKH 7 https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 7
Pa3nen 5. CrpoeHue u asonouma BceneHHom
b K
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPHU3UKH 3 1 nomorexa O

https://m.edsoo.ru/7f41c97¢c




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

®usuka — HayKa O PUPOJE.
Hayunsie MeToabl NO3HAHUS
OKPY’KaIoILIEro MUpa

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

04.09.2023

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Poins 1 MecTo du3nku B
(hopMHUPOBaHUH COBPEMEHHOM
Hay4HOU KapTHUHBI MUDa, B
IPAKTUYECKOHN EATEIILHOCTH JIF0IeH

08.09.2023

MexaHndeckoe ABMKCHIE.
OTHOCHUTENBLHOCTh MEXAHUYECKOT'O
nerxeHud. [lepemenienue, CKOpoCThb,
YCKOpEHHE

11.09.2023

PaBHOMEpHOE IIPSIMOJIMHEWHOE
JBUYKEHUE

PaBHOYyCKOpEHHOE NPSIMOTUHENHOE
NIBIDKEHHUE

15.09.2023

18.09.2023

CBoOopaHoe majeHue. Y CKopeHue
CcBOOOIHOTO ITaJICHUA

22.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

KpuBonuHeliHOE 1BUXKEHHE.
JIBrKeHre MaTepualbHON TOYKH 1O
OKPYKHOCTH

HpI/IHI_[I/Il'I OTHOCHUTEIBLHOCTH I anuies.

25.09.2023

29.09.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3ada

bu6nmoreka [JOK




WHepunanpHble CUCTEMBI OTCUETA.
IlepBeb1it 3ak0oH HbroToHA

Macca tena. Cuna. [Ipuniun

02.10.2023

https://m.edsoo.ru/ffOc3be8

9 Cynepno3uiu cui. Bropoii 3akoH bubmmorexa [IOK
YHEPHOSHH - DTOpoH https://m.edsoo.ru/ff0c3bes
HeroTona nst MmaTepuanbHON TOUKU
10 Tpernii 3akon Herotona asst 06.10.2023 ~ Bubauoreka [IOK
MaTepHUANIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TaroreHus. Cuna 09.10.2023
11 TspKkecT. [lepBas kocMuyeckas bubmmorexa [IOK
- 1ep https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuna ynpyroctu. 3akoH ['yka. Bec 13.10.2023  Bubmmoreka [JOK
Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koaddumment tpenus. 16.10.2023
13 Cwua conpoTUBIICHUS NPU IBUKEHUU bubmorexa LHOK
P pH A https://m.edsoo.ru/ff0c3{76
TeJa B KUAKOCTU WJIH ra3e
[ToctynarenbHoe U BpalaTeabHOE 20.10.2023
14 JBIKEHUE a0COIIOTHO TBEPIOTO TEa. bu6mmoreka [IOK
MowmeHnT cuibl. [leuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tea
Nmnynbc MmaTepuanbHON TOUYKH, 23.10.2023
15 CHUCTEMBI MaTepUATTbHBIX TOYCK. bubnmnoreka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBUKEHUE
PabGoTa 1 MOIITHOCTH CHITBL. 27.10.2023
16 Kunerndeckast sHeprusi MaTepuagibHONR bubnmnoreka [JOK
Touku. Teopema 06 n3MeHEeHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIUH
17 [TorenmaneHas 3HEPTHS. 30.10.2023 bu6mmoreka [JOK




18

[ToTenuuanpHas SHEPTUst yIpyro
nepopMUPOBaHHON TPYKUHBI.
[TorenmmanbHast SHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMIIU

[ToreHnanpHble ¥ HEMOTCHIIMATBHBIC
cwibl. CBs3b pabOTHI
HEIMMOTCHINAJIbHBIX CUJI C UBMCHCHUEM
MEXaHUYECKOU OHCPIUU CUCTCMBI TCJIL.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

10.11.2023

https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas padota «Vccrnenoanue
CBSI3U pabOTHI CHIIBI C H3MEHEHUEM
MEXaHMUYECKOH HEpPIUu Tella Ha
IIpUMEpE PaCTSKEHHS] pE3UHOBOTO
KTyTa»

13.11.2023

20

21

22

KonTponbnas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KHHETHUYEeCKO! Teopuu. bpoyHoBckoe
nskenue. uddysus

Xapakrep ABUKECHUS U
B3aHMOJICMCTBHS YaCTHUI] BEIIESCTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEU
U TBEPABIX TEI

17.11.2023

20.11.2023

24.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. Konuuecto
BemlectBa. [locTositHHas ABoraapo

27.11.2023

24

TennoBoe paBHOBecue. Temneparypa
n e€ nu3mepenue. [llkana remneparyp

01.12.2023




Henscus

55 Wneansusiii raz B MKT. OcHOBHOE 04.12.2023 = Bubnuoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemIepaTypa Kak Mepa 08.12.2023

26 CpeaHEel KHHETUYECKON SHEPTUU bubnunoreka [HOK
JBUYKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona

27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI 11.12.2023
Jlaboparopnas pabora «McciaenoBanue 15.12.2023

28 3aBHCHUMOCTH MEXy MapameTpamMu
COCTOSIHUS pa3peKEHHOT0 Ta3a

79 N3omporueccsl B ueanbHOM raze u ux 18.12.2023  bubmauoreka [IOK
rpaduyecKoe MmpeacTaBieHue https://m.edsoo.ru/ff0c570e
Buytpennss sneprus 22.12.2023
TEPMOJMHAMUYECKON CUCTEMBI U

30 crroco0sI e€ m3MmeHeHus. KonmdecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTUSI OJJTHOATOMHOTO UJI€aTHHOTO
raza

31 Bubl Terutonepenaun 25.12.2023 = bubmuoreka [JOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA. 29.12.2023
32 KonunuecTBo Tennotsl npu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenaye. AnunabaTHBINA PoIIece

3 [lepBrIii 3aKOH TEPMOAMHAMUKH U €TI0 12.01.2024  Bubmuoteka [JOK
IIpUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOc5efc

34 HeoOpatumocTs nporieccoB B 19.01.2024  Bubmuoreka IIOK

npupoje. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230




TEPMOAUHAMUKHN

35 [punuun neiicteus u K1 teruoBoit 22.01.2024  Bubauorexa [IOK
MAaIIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT{ 26.01.2024
37 DKOJIOrH4ecKHe MpoOIeMbl 29.01.2024
TEII09HEPTETHUKU
18 O6o06matomuii ypok «MosekysipHast 02.02.2024  Bubnuoreka IJOK
¢usnuka. OCHOBBI TEPMOIMTHAMIKI https://m.edsoo.ru/ff0c6938
KontponbHas paboTa o teme 05.02.2024
39 «MonexynsipHast ¢puznuka. OCHOBBI bubmmorexa LHOK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOAUHAMUKI
40 [TapooGpa3oBanue U KOHICHCAITHS. 09.02.2024  BubGmmoteka IIOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCHUTEIIbHAS 12.02.2024
. bubnuoteka [JOK
41 BIQXKHOCTh Bo3ayxa. HaceieHHbIN
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammaeckue u 16.02.2024
4 amopdHbIe Teraa. AHU3OTPOIHUS bubnuoteka [JOK
CBOWCTB KpHUCTAILIOB. Kuakue https://m.edsoo.ru/ff0c65f0
Kpuctajuibl. COBpeMEHHbIE MaTEPHAIIbI
[InaBneHue n KpUCTATUIU3ALIMSL. 19.02.2024
bu6mmoreka [IOK
43 VnenpHas TEIUIOTa IJIaBICHU.
https://m.edsoo.ru/ff0c6708
CyOnumariust
26.02.2024  bubmuoteka [JOK
44 YpaBHeHHE TEIJIOBOTO OanaHca
https://m.edsoo.ru/ff0c6820
DnekTpu3anus Tel. DIeKTPUUEeCKUI 01.03.2024
bu6mmoreka [JOK
45 3apsj. [IBa Buga 3J€KTpUUECKUX

3apsiI0B

https://m.edsoo.ru/ff0c6bcc




[IpoBOIHUKY, TUATEKTPUKHU U 04.03.2024
46 MOJIYIIPOBOJHHUKH. 3aKOH COXPaHEHMS bubmorexa LOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bec
AIEKTPUYECKOTO 3apsiaa
B3aunmoneiicTBue 3aps10B. 3aKOH 11.03.2024
47 Kynona. TodyeuHbIN 31eKTPUIECKHH bubmmnorexa [IOK
Y ’ p https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpsok€HHOCTD 371€KTPUYECKOTO 15.03.2024
43 noist. [IpuHnmn cynepno3uuuu bubnmoreka [JOK
BJIEKTPUYECKUX Moje. JInnun https://m.edsoo.ru/ff0c6df2
HaANPsHKEHHOCTH
Pabota cuit ameKTpocTaTHYecKoro 18.03.2024
49 noxad. ITorenmuan. PasHocTh bubmmnorera [TOK
‘ HHat https://m.edsoo.ru/ff0c6£00
MMOTEHIIAAIOB
IIpoBoHMKY ¥ TUIIEKTPUKH B 22.03.2024
50 3JIp€KT ICI)CTaTI/I‘IGI::KOM HOIjIC bubmorexa LIOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckast IpOHUIIAEMOCTh
51 DnexTpoéMkocTh. KoHnencaro 01.04.2024 bubmorexa LOK
™ - ROHA p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIJIOCKOTO 05.04.2024
52 KOHIeHCaTOpa. DHEPIrHs 3apsHKEHHOr0 bubmorexa LIOK
A pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
53 JlaGopatopHnas pabora "N3mepenue 08.04.2024
ANEKTPOEMKOCTH KOHJeHcaTopa”
[IpuHIUIT NENCTBUSA U TPUMEHEHNE 12.04.2024
KOHJICHCATOPOB, KOMMPOBAILHOTO
54 amnmapara, CTpyMHOro IpUHTEpA.

DneKkTpocTaTHUECcKas 3aluTa.
3azeMJIeHHE AIIEKTPOIPUOOPOB




55

DIJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma Jist
yuactka uenu. KonrponpHas pabora
1o Teme: "DHeprus 3apsHKEHHOTO
KoHzaeHcaropa'". "DIeKTPOEMKOCTh
KoHAeHcaTopa'.

1504.2024

56

[TocnenoBarenvHOE, MapaIebHOE,
CMENIaHHOE COEUHEHNE
npoBoAHKUKOB. JlabopartopHas paboTa
«3yueHne cMemaHHoOro CoeIMHeHNUs
PE3UCTOPOBY

19.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOUTHOCTH IEKTPHUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

22.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 71 OJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenne DJIC ucTtouynnka ToKa u
€r0 BHYTPEHHETO COMTPOTHBIICHUS

26.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

60

61

DneKTpOHHAs TPOBOJAUMOCTh TBEPABIX
METaJUIOB. 3aBUCUMOCTh
COIPOTHBIICHUS METAIIJIOB OT
TemnepaTypbl. CBEpXITPOBOAUMOCTD
DNEeKTPUUECKU TOK B BaKyyMe.
CBoiicTBa 2JIEKTPOHHBIX MTyYKOB

HOJ’IyTIpOBO,Z[HI/IKI/I, HUX COOCTBEHHAsS U
InpuMeCHast NpOBOJAUMOCTD. CsoiicTBa
p—n-nepexoaa. HOJIyrIpOBO,Z[HI/IKOBBIC

29.04.2024

3.05.2024

6.05.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae




PUOOPHI

DNEeKTPUUYECKHUI TOK B pacTBOpax u 10.05.2024

& pacriaBax 3JIEKTPOIUTOB. 1 bubmmoreka [JOK
DJIEKTPOJIUTUYECKAS TUCCOLUAIIUS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTpUYECKHUM TOK B razax. 13.05.2024

63 CaMOCTOATENbHBIN U | bubnuorexa LIOK
HECAMOCTOSITEIbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[lmazma
DneKkTpuyecKue mpudopsl U 17.05.2024

64 YCTPOMCTBA U UX IIPAKTUYECKOE | bubnnorexa [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 Oo6o06maromui ypok | 20.05.2024 = Bbubmmoreka [JOK
«INEKTPOIUHAMHKA https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo teme 24.05.2024

66 «Quekrpocratuka. [TocTosHHBIM 1 bubnuoreka [IOK
JJIEKTpUYECKU TOK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeax»

67 PesepBHblit ypok. KonTposbHas 1 27.05.2024 = bubnuoteka [JOK
pabota no Teme "DIeKTpoArHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O6006maronmii ypok | 31.05.2024 = Bubmuoreka I[JOK
o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Nen/m Tema ypoka KoutpoubHbie IIpakTuueckue Aara tupponsle
Bcero H3y4YeHUs1 oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl

[TocTostHHBIE MATHUTHI U X 04.09.2023
B3auMOJIciicTBUE. MarHUTHOE MOJIC. 1 bubnunoreka LIOK
Bekrop maruutHON MHAYKUUU. JInHUM https://m.edsoo.ru/ff0d0fd2
MarHUTHON UHIIYKIIUU
MaruauTtHoe 1nosje NpoBOJHUKA C 08.09.2023
TokOM. OnBIT DpcTeaa. | bubmmoreka [JOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0d0fd2
TOKOM
JlaGopaTtopHast pabora «3yuenue 1 | 11.09.2023 = Bubmmoreka [JOK
MAarHuTHOTO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0d0fd2
JleficTBMEe MarHuTHOTO MOJISI Ha 15.09.2023
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.
JlaGoparopHas paboTa | | bubmuoreka [IOK
«Uccnenosanne neicTBUA https://m.edsoo.ru/ff0d0fd2
MIOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM)
JleficTBMEe MarHuTHOTO MOJISI Ha 18.09.2023
JBUKYLTYIOCS 3apSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cwua Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ff0d0fd2
Jlopenua
OnexTpoMarHuTHast UHAyKuus. [loTok 22.09.2023
BEKTOpa MarHUTHOM MHAYKIuu. IC 1 buomroreia LIOK

. https://m.edsoo.ru/ff0d0fd2
MHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHON




nHaykiuu Papanes

JlaboparopHas pabota 25.09.2023
7 «HccmenoBanne sABICHUS bubmorexa [IOK
A . https://m.edsoo.ru/ff0cal50
3JICKTPOMArHUTHOW WHTYKITAW)
WHnykTuBHOCTD. SIBNEHME 29.09.2023
g camounAykiuu. 3J1C caMOMHIYKIIUH. bubmmoreka [JOK
DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHuTHOE T0JIe
TexHuueckue ycTporucTBa U UX 02.10.2023
MIPUMEHEHHUE: TOCTOSIHHBIC MATHUTHI,
9 3JICKTPOMArHUTHI, AJICKTPOIBUTATEIIb bubmorexa HOK
p > SNCKTPOR . https://m.edsoo.ru/ff0d0fd2
YCKOPHUTEIIN JIEMEHTAPHBIX YACTHII,
UHAYKIMOHHAS TeYb
10 O6o6marmuii ypok «MarauTHoe 06.10.2023 = bubmmorexa [JOK
noJie. DIIEKTPOMarHUTHAsI WHIYKIUS) https://m.edsoo.ru/ff0cab82
Konrponbnas pabora no reme 09.10.2023
bu6nmorexa LIOK
11 «MarauTHoe noJe.
https://m.edsoo.ru/ffOcad58
DNIeKTpOMarHuTHasT WHIYKITUS
CB00OOHBIC MEXaHUUECKHE 13.10.2023
konebanus. 'apMoHnyeckue
12 KoJieOaHus. Y paBHCHUE bubmorexa HOK
P . https://m.edsoo.ru/ff0caf06
TapMOHUYECKHX KOIeOaHUM.
IIpeBpaiienue sHepruu
JlaGoparopHas paboTa 16.10.2023
13 «HccneqoBanue 3aBUCUMOCTH but6mmoreka [IOK
nepuoJia MajbIX KojeOaHui rpy3a Ha https://m.edsoo.ru/ff0d0fd2
HUTHU OT JJIMHBI HUTH U MACChI TPy3a»
20.10.2023  bub OK
14 Konebarenpublit KOHTYp. CBOOOIHBIE nosmorexa [

https://m.edsoo.ru/ff0cb820




OJICKTPOMAardiuTHBIC KoJIeOaHUs B
nacaJIbHOM KoJie0aTeIbHOM KOHTYPC.
Anamorus MCKAY MCXaHUYCCKUMHU U
9JICKTPOMAariuTHBIMHA KoJIeOaHHMSIMU

®opmyna Tomcona. 3akoH 23.10.2023
15 COXpaHEHUsI D)HEPTUH B HIeaIbHOM bubnmnorexa LHOK
P P A https://m.edsoo.ru/ff0ch9c4
K0JIe0aTEIIbHOM KOHTYpE
[IpencrapieHue o 3aTyxarmx 27.10.2023
KosieOaHusx. BelHyKIeHHBIE
bubmuoreka [{OK
16 MeXaHu4vecKue Kojebanus. Pesonanc.
https://m.edsoo.ru/ff0cbb86
BoinykeHHBIC 2TIEKTPOMAarHUTHBIC
KOJIEOAHUS
Ilepemennblit TOK. CHHYCOU1abHBII 30.10.2023
MepeMEHHBIN TOK. MOITHOCTH
17 IIEPEMEHHOr0 TOKa. AMIUIMTYIHOE U bubnmorexa [IOK
5) ' YA https://m.edsoo.ru/ffOcbd34
JEeHCTBYIOIIEE 3HAYCHHE CUJIBI TOKA U
HaIPsHKEHUS
Tpanchopmarop. IIponsBoacTso, 10.11.2023
18 ng e ;I:{apn l'IOTp e6§eHI/Ie bubmorexa HOK
pea vp https://m.edsoo.ru/ff0d0fd2
3JIEKTPUYECKON IHEPTUU
YCTpoicTBO U MPAKTHUECKOE 13.11.2023
19 IIPUMEHEHHUE IIEKTPUYECKOT0 3BOHKA, bubmmnoreka HOK
re”Heparopa IepeEMEHHOr0 TOKa, https://m.edsoo.ru/ff0cc324
JUHUHN 3JeKTpoIepeaad
DKOJOTHYECKHUE PUCKHU TTPU 17.11.2023
IIPOU3BOJICTBE DIIEKTPOIHEPTUH.
P POSHED Bu6mmotexa 1JOK
20 KynsTypa ncnonb3oBanus

SJICKTPOSHEPTHHU B MMOBCEAHEBHOM
KHN3HHU

https://m.edsoo.ru/ff0d0fd2




MexaHu4ecKkue BOJIHbBI, YCIOBUSA 20.11.2023
71 pacnpoctpanenus. [lepuoa. Ckopocth bubmunoreka [IOK
pacrpoCTpaHEHUs U JJIMHA BOIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U TPOI0JIbHBIE BOIHBI
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh 24.11.2023  Bubmmoreka IIOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNIeKTPOMAarHUTHBIE BOJIHBI, UX 27.11.2023
. bubnuorexa [{OK
23 cBoiicTBa U ckopocTh. [lkana
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
ITpuHIUIEl pagrnoOCBA3H U 01.12.2023
P P bubnunoreka LIOK
24 teneBuaeHus. Pa3Butue cpeacTs
https://m.edsoo.ru/ff0d0fd2
cBs3u. Paguonokanys
’5 Kontponsnas padora «Konebanus u 04.12.2023 = Bbubaunotexa [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsamosniuHetHOE pacpoCTpaHEHUE 08.12.2023
26 CBETa B OJHOPOJHOMU Cpejie. bubnmnorexa [JOK
ToudeuyHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI 11.12.2023
bubmmoreka IIOK
27 oTpaxkeHus csera. [loctpoeHue
. https://m.edsoo.ru/ff0cd4e0
M300paXeHH B MJIOCKOM 3epKaje
[Ipenomnenue cera. [lonHoe 15.12.2023
73 BHYTpEHHEe oTpakeHue. IIpenenbHblil bubmmnoreka HOK
YI'OJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUs
79 JlabopaTtopHas pabota «M3mepenue 18.12.2023 = Bbubmumoteka IIOK
[oKaszaTeJist MPEJIOMIIEHUSI CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Moctpoenue nzodpaxeHuii B 22.12.2023  bubmuoteka [IOK




nuH3e. Popmysia TOHKOM JIMH3HI.
YBenuyeHue JuH3bl

JlaGopaTopHnas pabota

25.12.2023

https://m.edsoo.ru/ffOcddle

31 «HMccnenoBanue CBONCTB bubmmorexa LIOK
a . https://m.edsoo.ru/ff0d0fd2
M300paxKeHU B TMH3aX)
Hucnepcus cBeta. Cll0KHBIN COCTaB 29.12.2023
1 oenoro ceera. L[Ber. JlabopaTopHas bubmmoreka [JOK
paborta «Habmoaenne nucrnepcuu https://m.edsoo.ru/ff0d0fd2
CBETa»
13 WnTepdepenmus ceera. Judpakuus 12.01.2024 = Bubaunotexa [IOK
cBeta. [ludpakinmonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepedyHOCTh CBETOBBIX BOJIH. 19.01.2024 =~ BubGmumorexa IIOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOpPHI U yCTPOICTBA U 22.01.2024
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
['panuibl MpUMEHUMOCTH 26.01.2024
36 KJIaCCM4YeCKOW MeXaHuKH. [locTynmarsl bubmuoreka [IOK
CIIELIMATIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIIBHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 29.01.2024
37 3aMe/yIeHre BpEMEHH U COKpallleHue bubmmorexa LIOK
& P pail https://m.edsoo.ru/ffOcfad2
JUTUHBI
OHeprus U UMIYJIbC PEISITUBUCTCKON 02.02.2024
38 yacTuilbl. CBSI3b MacChl C YHEPTUEN U bubmmorexa [IOK
Hpt. P https://m.edsoo.ru/ff0cfc68
UMITYJIBCOM. DHEPTHUs MOKOS
KonTtponbhas padora «OnTuka. 05.02.2024
. bubnuotexa [JOK
39 OcHOBBI cIENMANIBHON TeopUn

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf610




40 ®dotonbl. Dopmyna [Tnanka. DHeprus 09.02.2024  Bubmmoreka IIOK
U UMITYJIC (OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTIEOBAHKUE 12.02.2024 Bu6 10K
HOIMOTEKA
4 orosdpexra. Ombirst A. T https://m.edsoo.ru/ffOcffcd
CroneroBa
3akonbl portoddderra. YpaBHEHHE 16.02.2024
42 OunmreitHa s porodddexra bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢portodrddexra
Hasnenue ceera. Onwite [1. H. 19.02.2024
43 JlebeneBa. XMMHYECKOE ACHCTBHUE bubmmorexa LOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u 26.02.2024
44 IIPaKTUYECKOE IPUMEHEHUE:! bubnuoreka [IOK
¢doTorteMeHT, POTONATIHK, https://m.edsoo.ru/ff0d0fd2
COJTHEYHas OaTapesi, CBETO IO/
45 Pemenue 3amau no reMe «9JI€MEHTEI 01.03.2024 bu6nmorexa LIOK
KBAaHTOBOM OITHKH) https://m.edsoo.ru/ff0d0302
Mogenn atoma Tomcona. ObITEL 04.03.2024
46 Pesepdopna o paccesHuro o-4actu bubmmorexa [TOK
peOpAa 1o p t https://m.edsoo.ru/ff0d091a
[TnanerapHast Mofenb aToMa
11.03.2024  bub6mmoteka [IOK
47 IT b
OCTYIATEL bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornomienue GpoToHOB 15.03.2024
48 MIPU IIEpPEX0JIe aTOMa ¢ OJHOTO YPOBHS bubmmorexa TIOK
P pexoz o 8 P https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Apyroil. Buabl ciekTpoB
BonroBrle cBoiicTBa yacTHIl. BoaHBI 18.03.2024
. bubnuorexa [IOK
49 ne bpoina. KopnyckynsipHo-

BOJTHOBOM yasin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




BBIHYXXJICHHOC N3IYUYCHUC

OTtkppITHE PaINOAKTUBHOCTU. OTBITHI 22.03.2024
50 Pezepdopaa no onpeneneHuro cocraBa bubmmorexa [IOK
https://m.edsoo.ru/ff0d0fd2
PaAOAKTUBHOIO U3JIYYECHUS
CsoticTBa anbda-, 6era-, ramma- 01.04.2024
51 u3ny4yeHus. Biusnue Bu6mmotexa [JOK
panroaKkTUBHOCTH Ha KUBBIE https://m.edsoo.ru/ff0d0fd2
OpraHU3MBbI
OTKpBITHE IPOTOHA U HEUTPOHA. 05.04.2024
50 W3zotomnsl. Anbga-pacma. bubnuoreka [IOK
DNEKTPOHHBIA U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. I'aMma-nu3nydyenue
DHeprusi CBsI3U HYKJIOHOB B si/Ipe. 08.04.2024
S nepubie peakuuu. S nepHbii
53 pealgop. lE)Ip06JIeMI)I, HeII))CHeKTI/IBI)I, bubmmorexa [TOK
N https://m.edsoo.ru/ff0d1356
HKOJIOTUYECKUE ACTIEKTHI IEPHOM
SHEPTEeTUKHU
DneMeHTapHbIe YacTullbl. OTKPBITHE 12.04.2024
no3uTpoHa. MeTo el HaOIIOIEHUS U
54 PEruCTpaK 3JIEMEHTAPHBIX YaCTHLI. bubmmnoreka HOK
Kpyrnslii cron «@yHaaMeHTaIbHbIE https://m.edsoo.ru/ff0d0e38
B3auMOJIeUCTBUs. ENMHCTBO
bu3NYECKOI KapTUHBI MUPaY
Bupg 3sé3nnoro neda. Co3se3nus, 1504.2024
55 SIpKHE 3BE3bI, TUIAHETHI, UX BUAMMOE bubnnorexa [IOK
https://m.edsoo.ru/ff0d0fd2
nemkenne. ComHeyHas cUcTeMa
56 Comnnne. ConHedHas aKTUBHOCTb. 19.04.2024 = Bubauoreka IIOK

Ucrounnk sneprun CosHIA U 3BE3]]

https://m.edsoo.ru/ff0d0fd2




3BE3bI, UX OCHOBHEIC 22.04.2024
XapaKTEePUCTUKU. 3BE3/IbI TJIABHOU
57 MOCJIEA0BAaTEIbHOCTH. BHyTpeHHEE bubnmnoreka HOK
ctpoenue 38&311. COBpeMeHHbIE https://m.edsoo.ru/ff0d0fd2
MIPEJICTABJICHUSI O TIPOUCXOXKICHUU H
sBomonu CoJHIIa U 3BE3]
Mueunslii [1yte — Hama ["anakTuka. 26.04.2024
53 [Tonoxenue u npmxenue ColiHIA B bubnuorexa [JOK
l'anaktuke. ['anaktuku. YépHbie https://m.edsoo.ru/ff0d0fd2
JIBIPBI B SIPAX TATaAKTHK
Bcenennas. Paz0eranue rajiakTuk. 29.04.2024
59 Teopus bonbmoro B3peIBa. bubnuoreka [IOK
PennkToBO€ H3itydyeHue. https://m.edsoo.ru/ff0d0fd2
MeraraakTuka
60 Heperniennsie mpo0ieMbl aCTPOHOMUN 3.05.2024 bubmmorexa [IOK
P p R https://m.edsoo.ru/ff0d0fd2
61 KonrtponbHas pabora «1eMeHTHI 6.05.2024 bubmuoreka [IOK
ACTPOHOMHUU U aCTPOPUIUKI» https://m.edsoo.ru/ff0d0fd2
O6o6maromuit ypok. Poib ¢pusuku u 10.05.2024
ACTPOHOMHUHU B YKOHOMUYECKOM,
N N bubnuoreka [{OK
62 TEXHOJIOTMYECKOM, COMaTbHOMN U
. https://m.edsoo.ru/ff0d0fd2
ATUYECKOM cdepax NesTeTbHOCTH
YeJI0BeKa
O6o6mmaromuit ypok. Pois u Mmecto 13.05.2024
yp Bu6miorexa [IOK
63 (GU3UKU ¥ aCTPOHOMUH B
. . https://m.edsoo.ru/ff0dOfd2
COBPEMEHHOW Hay4yHOU KapTHHE MUpa
O0o0marommii ypok. Pois 17.05.2024
. P bubnuotexa [JOK
64 ¢du3nueckoit Teopun B HGOpMUPOBAHUU

npeCcTaBiIeHuH 0 PU3NIECKOM

https://m.edsoo.ru/ff0d0fd2




KapTHUHE MHpa

O6o6mmaromuii ypok. Mecto 20.05.2024
65 buznyecKoil KapTUHBI MUpa B 0011IEM 1 bubmmoreka [JOK
Py COBPEMEHHBIX €CTECTBEHHO- https://m.edsoo.ru/ff0d0fd2
HAYYHBIX TPEICTABICHUN O IPUPOAE
66 PesepBHbIil ypok. MarautHoe noJe. 1 24.05.2024 = Bubaunorexa IIOK
DJNeKTpOMarHuTHasE UHYKIUS https://m.edsoo.ru/ff0d0fd2
PesepsHblit ypok. Ontuka. OCHOBBI 27.05.2024
67 CIelUaIbHON TEOpUHr 1 bubmmorexa [IOK
I P https://m.edsoo.ru/ff0d0fd2
OTHOCHUTEIIHOCTH
Pesepnbiit ypok. KBanroBas ¢pusuka. 31.05.2024
bubmuoreka [{OK
68 DJIEMEHTBI aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBUIEE KOJIMYECTBO YACOB I10 68
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KoanuecTBo 4acoB

DJIeKTPOHHbIE

ara nu@poBbIe
Ne ni/m Tema ypoka Kontpoabubie IIpakruueckue A p
Bcero H3Y4YeHH S o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl

Pasgen 1. OCHOBBI 2JIEKTPOAMHAMHAKHI 5.09.2023
MarauTHoe T10JIe, €T0 CBOMCTBA.

| MarsuTHO€ 10JI€ IIOCTOSHHOTO | bubnuorexa [IOK
AIIEKTPUIECKOTO TOKA. https://m.edsoo.ru/ff0c9778
JleiicTBMEe MarHUTHOTO II0JIS Ha
MIPOBOJHHK C TOKOM.
Habmronenue neiicTBUS MAarHUTHOTO IO 12.09.2023 Bubmuoreka [JOK

2 1
Ha TOK. https://m.edsoo.ru/ff0c98fe
JleticTBre MAarHUTHOTO II0JIS HA 19.09.2023 Bu6auorexa [IOK

3 JIBIOKYIIMHCS JNIEKTPUYECKHH 3aps. 1 https://m.edsoo.ru/ffO0c98fe
SIBneHne AMeKTPOMArHUTHOW WHAYKITUH. 26.09.2023

A MarHuTHBIH TTOTOK. . . BI/I6J'.II/IOTeKa LIOK
HaIpas/IeHye HHIYKITHOKHOTO TOKA. https://m.edsoo.ru/ff0c9ac0
IIpaBuno Jlenua.
N3yueHue siBIEHUS AIEKTPOMArHUTHOU 03.10.2023

5 UHYKIUH. : bubnunorexa LIOK

https://m.edsoo.ru/ff0c9df4

DIeKTPOMArHuTHOE MOJIE.

6 Kontponbhas padota Nel. «Marautaoe 1 10.10.2023




I10JIC. SHCKTPOMB.FHI/ITHEI?{ WHAYKIUS).

Paznen 2. Kosie6aHnusi ¥ BOJIHBI 17.10.2023
CBOOOIHBIE 1 BBIHYX/ICHHbIE
KoJieOaHus. Y CIIOBHsI BOBHUKHOBEHUS BubGmorexa [TOK

7 KonebaHuH. https://m.edsoo.ru/ff0cal50
Junamuka xose0aTeaIpHOTo
JIBMDKCHUS.

["apMoHnueckue KoeOaHus.

3 Omnpenenenue ycKopeHus: CBOOOIHOTO 24.10.2023 bubmmoreka [JOK
MaJeHUs IIPU IIOMOIIY MasiTHUKA. https://m.edsoo.ru/ff0ca600
CBOOOIHBIE U BBIHYX/ICHHbBIE 31.10.2023
AJIEKTPOMArHUTHBIE KOJIeOaHMsI.

KonebaTenbHbIi KOHTYP.

9 I[MpeBpallieHHUE SHEPTHU TIPU
3JICKTPOMArHUTHBIX KOJICOAHHUSX.
AHaNOTHs MEX1y MEXaHUYECKUMU U
3JICKTPOMArHUTHBIMU KOJICOAHUSMU.

10 [TepeMeHHBII SIEKTPUUECKHUIA TOK. 14.11.2023 Bubmuoreka ITOK

https://m.edsoo.ru/ffO0cab82
| o o K2 21112023 putmorssa 10K
https://m.edsoo.ru/ff0cad58
AIIEKTPOMArHUTHBIE KOJIeOaHUsD».

D I'enepupoBaHue JIEKTPUUECKOU 28.11.2023 bubmuoreka [JOK
sHepruu. TpaHchopMaTophI. https://m.edsoo.ru/ff0caf06
MexaHn4eCKHUE BOJIHBI. 05.12.2023

13 PacripocTpaHeHre MEXaHUIECKHX
BOJIH.

14 DnekTpoMarHuTHasi BoiHa. CBOMCTBa 12.12.2023 bubmauoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH. https://m.edsoo.ru/ff0cb820

15 KonTtponpHas padora Ne3. 19.12.2023 bubauoteka [IOK

«MexaHuueckue 1

https://m.edsoo.ru/ffO0cb9c4




16

17

18

19

20

SJICKTPOMAIrHUTHBIC BOJIHBI).

Pasnen 3. OnTuka Cxopocts
CBeETA.

3aKOH OTpa)KEHHs CBETA. 3aKOH
npesioMJeHus ceera. Pemenue 3amay.

JIunza.

[TocTpoenue n3o0paxeHui, TaBaeMbIX
JIMH30M.

®dopmyiia TOHKOHM JUH3BL. Pernenue
3azad.

Hucniepcus ceera.

WnuTepdepenmus certa.

Judpakuus cera.

JudpakiunonHas pemerka.
W3mepeHue IMHBI CBETOBOM BOJIHBI.
[Tonspuzanus ceera.

KonTpomapHas padora Ne4. «Onrrka.
CBETOBBIE BOJHBDY.

26.12.2023

16.01.2024

23.01.2024

30.01.2024

06.02.2024

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

bubnunorexa LIOK
https://m.edsoo.ru/ff0cbd34

bubnunoreka LIOK
https://m.edsoo.ru/ffOcc324

21

22

23

IToctynatel TEOpUM OTHOCUTEIBLHOCTH.
PensgtuBucTCKMIT 3aKOH CIIOKEHUS
CKOpPOCTEH.

3aBUCHUMOCTb SHEPTHH TENa OT
CKOPOCTH €TI0 IBUKCHHS.
PenaruBucTckas 1uHaMuKa.
CBs13b MEXly Maccoil M dHEpruen.
®opmyna DUHIITEHHA.

Buas! nznydenuit.

CHeKTpsbl U CIIEKTpaJIbHBIE aIllapaThl.
Bunael cnekTpos.

CrniekTpasbHblil aHAJIN3.

13.02.2024

20.02.2024

27.02.2024

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcca54

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfeQ

24

WndpakpacHoe u ynpTpaduoaeToBoe
n3nydenus. [llkana

05.03.2024




SJICKTPOMAIrHUTHBIX HSHYHCHHfI.

Pasnen 4. KanroBas pusuka 12.03.2024
75 dotorddekT. YpaBHeHue bubanorexa LHOK
OUHIITEHHA. https://m.edsoo.ru/ffOcc6f8
DOTOHBI.
26 Crtpoenue atoma. OnbiT Pezepdopna. 19.03.2024 bubmuoreka [JOK
KBanrtoBsie nmocrynatel bopa. https://m.edsoo.ru/ff0cd350
7 Jlazepsr. 02.04.2024 bubmmoreka [IOK
https://m.edsoo.ru/ffO0cd4e0
Mertoabl HaOMIOEHUS U PETUCTpAIUN 09.04.2024
78 aieMeHTapHbIX YyacTull. OTKpBITHE bu6nmorexa LIOK
paanoakTUBHOCTH. Anbda-, OeTa- u https://m.edsoo.ru/ff0cd 76
raMmma-u3JIy4eHHs.
PaanoakTuBHBIE TpEBpALICHHUS. 16.04.2024
9 IéISOTOHH' q bubnuoreka [IOK
TPOCHHC ATOMHOTO 5i1pa. Z/ICPHbIC https://m.edsoo.ru/ff0cd67a
CHJIBL.
3aKOH paJInO0aKTUBHOTO pacraja.
30 fF{ﬂeprIe PCAKIIHH. 23.04.2024  pusmuorexa HOK
€PMOS/IEPHBIE PEAKIIHH. https://m.edsoo.ru/ffOcddle
[IpumeHeHue a1epHOM SHEPTHUH.
31 KonTponbnas pabota Ne5. «CBeToBbie 30.04.2024
KBaHTbl. PU3UKa ATOMHOTO SJIpay.
Pa3znen 5. Ctpoenue u 07.05.2024
32 3BoJonus Beestennoii Crpoenue
COJIHEUHOW CHCTEMBI.
33 N cTouHNKY SHEPTUY U BHYTPEHHEE 14.05.2024  bubmuorexa [JOK
ctpoenue CoJHIA U 3BE3 1. https://m.edsoo.ru/ff0ced22
34 [NamakTka Mneunsrii [Tyt u 28.04.2024 bubmmoreka [IOK

3BOJIIOIIMA BeenenHoii.

https://m.edsoo.ru/ff0cf02e
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTenbCcTBO
«IIpocsemenue»

» ®msuka, 11 xrace/ Msaxumes I'.J1., Byxosues b.b., Hapyrun B.M. nion
penakiueit [TapdpentreBoii H.A., AktinonepHoe oomectBo «M31aTeascTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

1. ®usuka. 10 kinacc. YueOHuUk a1 001ieo0pa3oBaT. opraHu3alui ¢ mpui.Ha
ANEKTPOH. HOcHTele: 0a30BbIi U NpoduibHbIl ypoBHUW/ 1.5, Mskumes, b.b.
byxosies, Corckuii H.H./ M.: IIpocsemenue, 2020.

2. Kynepmrreiin FO.C. @usuka. uddepeHupoBaHHbie KOHTPOJIbHbBIE pa0OTHI. 7 -
11xmacc.CII6.: U3a. [lom «CenTaOpn», 2015.

3. ®uznka. «kKOHCTPYKTOP» CaMOCTOATENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11
KJIACChI: TocoOue st yuurteneit odueo0pazoBar. yupexaenuil/ C.M.
AnnpromeukuH, A.C. CnyxaeBckuil.- M.: [Ipocsemenue, 2018.

4. Coopuuk 3aaad o ¢usuke. 10-11 kmaccer (k yaueonukam I['.5. MskuieBa
u.ap.) — M.: Dx3amen, 2019.

5. Coopuuk 3anay no ¢pusuke 115 10—11 xkmaccel: mocodue s ydanmxcst



oOmreoOpasoBar. opranuzanuii: 6a30Bbii U ipodwt. yposuu / H.A.
[TapdenTrena.- 5-¢ uzn. M .: [Ipocsemenune, 2017 r.

6. ®usuka. 3agauynuk. 10-11 kin.: [Tocobue nis o61ieoOpa3oBarT. yupexaecHu /
PeimkeBuu A. I1. - M.: Ipoda, 2019.

7. TemaTuueckue caMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboTHI 1o pu3uke.10
kiacc. / O.W. I'pommeBa.- M.: Dx3amen, 2017.

8. A.Il. PeimkeBuy. COopHuK 3a1a4 1o ¢pusuke. Mocksa, poda, 2017 r
9. ®ponTanbHbIe TabOpaTOpHbIE paboThI 10 Pu3nke B 7-11 kinaccax
o0meoOpa3zoBarenbHbIX yupexaeHusax: Ku. s yaurens / B.A. Bypos, 10.11.
Huxk, b.C. 3Bopsikun u 1p.; nox pea. B.A. byposa, I'.I'. Hukudoposa. - M.:
[Ipocsemenue: Yued, mut., 2015

10. Kogudukatop 31€MEHTOB coiep aHus U TpeOOBAaHUI K YPOBHIO IOJITOTOBKU
BBIITYCKHUKOB 00111€00pa30BaTENbHBIX YUPEXKACHUM s mpoBeaeHus B 2024 rogy
eauHOTo rocyaapcTseHHoro sk3amena no ®U3UKE.

11. JI. A. Kupuk. ®uzuka 10. COOpHUK CaMOCTOSITEIbHBIX H KOHTPOJIbHBIX
pabot. Mocksa «Mnekca» 2019 r.

12. ®uzuka. 10 kacc: TEXHOJIOTHYECKUE KapThl YPOKOB 10 yueOHuKy I'.51.
Mskumesa, b.b. Byxosuesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareituenko.-
Boarorpan: Yuutens. 2019.

13. I'.B. Mapkuna ®usuka 10 knacc. [loypounslie miansl o yueOHuky I'.51.

MsikuiieBa, b.b. byxosuesa. B.: Yuurens, 2020.



14. CO0pHHK TECTOBBIX 3aJaHUI JIJIs1 TEMaTUYECKOTO U UTOTOBOT'O KOHTPOJISL.

®usuka 10 knacc. M.: «Mutemnext-Lientp», 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. bubnunoreka [{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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