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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YypOBHSI Ha YPOBHE CpEAHEro oOIlero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3yibTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIEMINK TpernofaBaHus ydueOHoro mpeamera «Dusnka» B 00pa3zoBaTebHBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcsa 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YPOBHE Ha OCHOBE CHCTEMHO-JECSATEIILHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTam
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKU HA YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHHMSI Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBJICHHM, H3y4aeMbIX XHUMHCH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonmb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUsI HOBBIX MAaTE€pHaJIOB C 3aJ@aHHBIMU CBOWMCTBAMHU W APYIHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BHINIOJIHEHUH UMHU YUYE€OHBIX UCCIEAOBaHUM.

B ocHOBy kypca (usuku i YpOBHS CpPEIHEro oOIIero oOpa3zoBaHMs
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM 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 TEXHOJOTHUH, a TaKXke OOCYXKICHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3NUEeCKON Teopuu, poiu GyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alUM IKCIEPUMEHTATBHOU AESTENBHOCTH O0YYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhigeneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCI YMEHHSIMHU MPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 111 pacuy€THBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 33/1a4d C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBICHUM U TPOILIECCOB B OKPYXKAIOUICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OXoaMMOe JIabopaTopHOE OO0OpYAOBAaHWE JMJIS BBHITIOJHEHHS] YKAa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3HKE KIIOUEBBIX JEMOHCTpAIil MAJis
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 00ECIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOPU.

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

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TIO3HAHUSA U (POPMUPOBAHUE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3nYeCKrX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

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

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3ydeHus Kypca GU3MKN Ha ypPOBHE CPEIHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsICHeHHUS (PU3WYECKUX SBICHUW B TPUPOAC H JUISl TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NUecKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAlW3a W HMHTEpHpeTanuu uH(OpMaIu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus otBoauTcs 136 gacos: B 10 kimacce — 68 gacoB (2 yaca B HEACHIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

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

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpOCTh (CpeHsISI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvkeHue. [IBUKeHHE  MaTepUAIIBHOM TOYKH 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO 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 aBuxKeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 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 CKOJbXKEHUS U cuiia TpeHus nokos. KoadduiueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

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, BO3HUKAKOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HWMITYJIhbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIus 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 COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIUATLHOM 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.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMXKEHHsS dvactul rasza. lllkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTHYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa 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. I[lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamuHax. Kod(p@uIMEeHT Moie3HOro
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIHHUK, KOHIUITMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu Terionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzanus Ten. OJEKTpUYecKuil 3apsia. JlBa Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUHA BIEKTPUUECKUX Mojel. JIMHUKM HanpskEHHOCTH 3JIEKTPUUYECKOTO
oJIsl.

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

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TNIOCKOIO0 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.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHUE POBOTHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) 2JieKTpuueckon 1enu. Kopotkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomympoBoHUKOBBIE TPUOOPHI.

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



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

TexHHUYecKue yCTPOMCTBAa M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpP)KATEIbHBIX MEXKIPEAMETHBIX CBsI3€d C KypcamMd MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJETUPOBAHNUE, MOJIEIIb, U3BMEPEHHE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHKUE IBUKEHUN C HCIOIH30BAHMEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHATIOB, B TOM YHCJI€ HAaHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe noje. INeKMpPOMAZHUMHAA UHOYKUUS

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaercTBre mpoOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHnua, €€ MOlyJib M HallpaBlieHHE. J[BUXKEHUE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

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

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

[IpaBuiio Jlenna.

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 Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOT'O MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMaZHUMHbIE KONEDAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparenue HEpruu Mpyu rapMOHUYECKUX KOJICOaHUSIX.

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

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

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

Tpanchopmarop. IIpousBoacTso, nepegaya U 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 KOJeOATENIbHON CUCTEMBbI (MPYKUHHBIM WK
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

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 MacChl 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. llomepedHble W MPOJOJNBbHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoaHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBA3U U TeNeBUACHUS. Panqnonokanus.

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 MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabmoneHue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, MoNIspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEp(hEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

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

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M NPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TomHOE BHYyTpEeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue ciexkTpa ¢ mMOMOIIbIO AUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



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

Pa3zaea 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCHUTEIBLHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

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

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

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

Hasnenne cBera. OnbiThl I1. H. JleOGenena.

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 paccesHHio 0 -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriionmieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
crekTpoB. CIEKTp YpOBHEW 3HEPTrUU aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3IydCHHS.
BiusHre 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.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

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

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

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

ConHeuHas cucteMma.

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



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

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

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

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

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

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

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

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

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

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

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



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

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



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

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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YyOEKIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3aIlNY;

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 TpaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

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

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOT'O TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

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

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJOTMYECKHUX Ipodiiem;

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

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

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILENH JEATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBaresibCKue 1eMCTBUSA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEI0BATEIbCKON U MPOSKTHON AESITENbHOCTH
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3ahad (U3HUECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
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,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE 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 3HaHHWA TO (QHU3UKE B MPAKTUYECKYI0O 00JIacTh
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 nnpopmanmueii:

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

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcOCOEpeKeHHs, TMPABOBBIX U OJTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

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

KoMMmyHMKaTHBHBbIE YHHBeEPCAJIbHbIE YueOHbIe NeiCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJb30BATh NMPEUMYILECTBA KOMAHAHOW W MHAUBUAYAJIbHON
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHCTBUSA O €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JAEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemlaraTb HOBBIE IPOEKTHI, OLICHUBAaTh WJIEH C IIO3MIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKOW padOThI C yUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOIIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TO4YKa, UHEpIHUaIbHAs CUCTeMa OTCUYETa, aOCOTIOTHO TBEPOE TENO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOONHOE TMajeHue TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBaHUM (OXJIAXKICHUH ), TEILIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
cCoCylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHUS ra3a B  H3oMpolieccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (DU3MUYECKUE BEIUUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIUsi, MEXaHUYeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMKUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOO(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; NPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHUS] M €JAWHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DHHEPruM, 3aKOH COXPAHEHUsS HUMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJIIOTHOUN TeMIepaTypoy, MEepPBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAaHCHHUSI
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mOpw 3TOM pasidyarth CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH OCHOBHBIE TNPUHLUIBI JCHCTBUS  MaIlWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmynupoBaTh MpobieMy/3amady HW TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh W3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(UKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEoOXOoJuMbIe NIl €€ pelIeHus, NMPOBOJUTH Pacu€Thl M OIEHMBATh PEaJIbHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MpPH  pPELIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojib U MeCTO (U3HKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHS H3YUYCHHBIX (U3UUYECKUX MOJCICH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHUK CBETA, SAEpHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOU (DU3UKU: DJICKTPUUECKAs] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpoOCTpaHEHUE CBETa, OTPa)KEHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIEKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
IIEKTPUYECKUHN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Ammepa, cuna JlopeHia, MHIyKTMBHOCTH
KATYIIKH, DHEPrus DJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoseOaHul B KoJeOaTeIbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(bopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYUHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IIPOLECCHI, HCIIOIb3Ys
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUs U UMIYJILC (POTOHA, IEPUO/T TIOTypacIiaia, SHEPTHs CBS3H
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBIICHUS, UCIIONB3Ys (U3MUECKHUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/IaBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII01aTh MpaBwiia 0€30MacHOr0 TpyJa MPU MPOBEJICHUU HUCCIEOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHajn3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKON BEININHBI;

peliaTh KaueCTBEHHBIC 33/1aU: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[EMOYKY pacCyXIEHHI C ONOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONYJISIpHONW WH(OpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpHU OOpaIlEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBaTh pPabOTy TPYNIbl, PAMOHANBHO PpACIPENENaTh OO0S3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 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 METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTpOCTATIRA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 11
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 21
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 65



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

11 KJIACC

KounyecTBO 4acoB 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. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 9 1 bubnmnoreka [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
Wroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 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 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Htoro no pazneny 4
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 66



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypchbl
®dusnka — HayKa O MPUPOJIC.
1 Hayunbie MeT(})IK bl nofoH;ﬂ 1 bubmorexa HOK
i 8 04.09.2024  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢usuku B

5 (GhopMHPOBaHUK COBPEMEHHOMN 1 bubnuorexa [JOK
Hay4YHOU KapTUHBI MUDA, B 06.09.2024  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETBHOCTH JIIOIeH
Mexannueckoe IBHKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmorexa [IOK
neuxeHus. [lepemenienue, CKOpocTsb, 11.09.2024 https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
IIBIDKEHUE 13.09.2024 https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTTUHEITHOE 1 bubmuoreka [IOK
NIBIDKEHHUE 18.09.2024 https://m.edsoo.ru/ff0c372¢

6 CBoOoiHOe majieHne. Y CKopeHue 1 bubnmuorexa [JOK
CBOOOIHOTO MAICHUS 20.09.2024  https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe IBUXEHUE.

7 JBr>keHre MaTepHaibHON TOYKH IO 1 bubmorexa HOK

P 25.09.2024  https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
" " Bubnunoreka [IOK
8 KonTtponbhas pabora "Kunemaruka 1 1 97.00.2024  https:/Jm.edsoo.ru/ffocA78c



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
https://m.edsoo.ru/ff0c478c

[IpuHnMn otHOCUTENBHOCTH [ anumes.

9 HuepunanbHble CUCTEMBI OTCUETA bubmmorexa [JOK
P ' 02.10.2024  https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuia. [punnun
10 CyIepro3uiu cuil. BTopoii 3akoH bubmmorexa [JOK
YHep - TOROH, 04.10.2024  https://m.edsoo.ru/ffoc3bes
HeroToHa ai1st MaTepuanbHON TOYKU

11 Tpetuii 3akon HeroToHa niis bubnnoreka [JOK
MaTepUaIbHbIX TOUEK 16.10.2024 | https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

12 TshxecTH. [lepBas kocMuueckas bubmorexa LHOK

P 18.10.2024 https://m.edsoo.ru/ff0c3d00
CKOPOCTh

13 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 23.10.2024  https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoaddummenT tpenus.

14 Cuia Zﬁn OTI/IBJ'Iej)I/I(lS){ rIII )i BI/IE(GHI/II/I bubmorexa HOK

P P 25.10.2024  https://m.edso0.ru/ffOc3f76
TeNa B KUJAKOCTH WJIH ra3e
[ToctynarensHOe U BpaliaTeabHOe

15 JBUKEHHE a0COMIOTHO TBEPAOTO TeNa. bubnmnorexa [JOK
MowmenT cuinbl. [1nedo cunsbl. 30.10.2024  https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPAOTO TeIa
HNMnynsc MaTepuanbHOM TOYKH,

16 CUCTEMBI MaTEpUAJIbHBIX TOUEK. bubmuoreka [IOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs 01.11.2024  https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKCHHE
PaGoTta 1 MOIITHOCTD CHITHI.

17 Kunernueckas sueprus bubnnoreka [HOK
MaTepuaibHOW Touku. Teopema 00 06.11.2024  https://m.edsoo.ru/ff0c4502

W3MEHEHUH KMHETHYSCKOI OHCPIrun



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

18

19

20

21

[TorennmanesHas 3HEPrHUsl.
[ToTeHumanbHas F3HEPrus yupyro
nedhopMupoBaHHOU NMPYKUHBL. CBS3b
paboThl HEMOTEHLUATBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs

MEXaHUYECKOM OHCPIUU CUCTCMBI TCII.

JlaGopaTopHnas pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKON
SHEPTrUM Tella Ha IPUMeEpe
PaCTSKCHUS PE3UHOBOTO KTYTa»

KonTponbhas pabota no teme «
Junamuka. 3aKOHBI COXPaHEHHUSI B
MEXaHHUKE)

OCHOBHBIE TTOJIOKECHMUS

MOHCKYJIHPHO'KI/IHCTI/I‘-ICCKOI\/'I TCOpHHU.

bpoynosckoe asmxenue. Auddysus

08.11.2024

13.11.2024

15.11.2024

27.11.2024

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

https://urok.1c.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPABIX TEI

29.11.2024

https://urok.1c.ru/

23

24

Macca monekyn. KonuuectBo
BemlecTBa. [locrossuHas ABorazapo
TennoBoe paBHOBecue. TeMmiepaTypa
u e€ uzmepenue. lllkana remneparyp
Henbcus

04.12.2024

06.12.2024

https://urok.lc.ru/

https://urok.lc.ru/

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

11.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c461a
https://urok.1c.ru/
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://m.edsoo.ru/ff0c4fde

AOcomoTHas TeMIiepaTypa Kak Mepa
CpeHEel KHHETUYECKOM SHEPrUuun

bubmuoreka [JOK

26 JIBIDKCHUSI MOJIEKYII. Y paBHCHHE 13.12.2024  https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akon JlanbToHa. ["a30Bbie 3aKOHBI 18.12.2024 https://urok.1c.ru/

28 N3omnporiecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIeHUe 20.12.2024  https://m.edsoo.ru/ff0c570e
JlaGopaTtopHnas pabota "OnbITHas

29 nposepka 3akona I'eii-JIroccaka" 24.12.2024 https://urok. Le. tuf

30 KonTtponpsHast padora "OcHOBBI bubnnorexa [HOK
MKT" 27.12.2024  https://m.edsoo.ru/ff0c5c36
BuyTtpenHnss sueprus
TEPMOJIMHAMHYECKON CHCTEMBI U

31 crtoco0n! e€ m3meHeHus. KoanyaecTBo bubmuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHss 10.01.2024  https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UICATHHOTO
rasa
Buns!l Teronepenaun. Y aenbHas
TEIUIOEMKOCTD BEIIeCTBA.

32 KonmgecTBo TEIIOTHI pH bubmmorexa [OK

. 15.01.2024 https://m.edsoo.ru/ffOc5c36
Tertonepenayde. AnnadaTHBIN
npoiiecc

33 [TapooOpa3oBaHue U KOHIEHCALINS. bubmuoreka [IOK
Hcnapenue u kureHue 17.01.2025  https://m.edsoo.ru/ff0c63b6
AOCoIOTHAS 1 OTHOCHTEIIbHAS

34 BJIAJKHOCTh BO3/1yXa. HachleHHbIi bubnnorexa LIOK

22.01.2025 https://m.edsoo.ru/ff0c64d8

nap.



https://m.edsoo.ru/ff0c511e
https://urok.1c.ru/
https://m.edsoo.ru/ff0c570e
https://urok.1c.ru/
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

IlaBnenue u KpUCTaIIM3ALIMSL.

bubmuorexa [JOK

3 Y ACILHA TEIIOTA ILABICHI. 24.01.2025 https://m.edsoo.ru/ff0c6708
CyOnumarus
bu6mmoreka [IOK
3 Ypaseiiie Terosoro Gazarica 29.01.2025  https://m.eds00.ru/ff0c6820
Trépnoe Teno. Kpucraminueckue u
amopHble Tena. AHU30TPONUS
37 CBOI?'lzéi')rB KPHUCTAJIJIOB. }K?akne bubnmorexa [IOK
31.01.2025  https://m.edsoo.ru/ffOc65f0
kpuctajibl. CoBpeMEHHbIE
MaTepUabl
38 IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnoreka [JOK
IIPUMEHEHNE K U30IIpoLIeccam 05.02.2025 https://m.edsoo.ru/ffOc5efc
HeoGpatumocTs nporeccoB B
39 npupoze. Bropoii 3akoH bubnuorexa LIOK
07.02.2025  https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
40 ITpunnun nevictBus u KII/ TernmoBoi bu6mmoreka [IOK
MaIIUHbI 12.02.2025  https://m.edsoo.ru/ff0c600a
41 ukn Kapno u ero KIIJJ 17.02.2025
42 DKosoruyeckue npoodaemMbl
TEIIOPHEPTETUKU 26.02.2025
43 O6o06maromuii ypok « OCHOBBI bubnuorexa [JOK
TEPMOTMHAMUKI 28.02.2025  https://m.edsoo.ru/ff0c6938
KonTtponbHas padora o Teme "
44 OCHOBBI TEPMOJTUHAMUKI». bubmuorexa [JOK
05.03.2025  https://m.edsoo.ru/ff0c6a50
45 DneKTpu3aIus Tei. DICKTPUICCKUH bubnuorexa [JOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c5efc
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3apsn. [IBa Buga 3J1€KTpUUECKUX 07.03.2025  https://m.edsoo.ru/ffOc6bcc
3apsIoB
ITposo KW, TUIIESKTPUK
46 H(?JI . l[(I){I:Io HHIf;I/I H3a;§11;1 CIZ)I:I aHEHUS bubmoreka LOK
YHPOBOA ' P 12.03.2025 @ https://m.edsoo.ru/ffoc6bcc
AIIEKTPUIECKOTO 3apsijia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIN 3IEKTPUYECKUAI bubmiorexa IJOK
Y ' P 14.03.2025 https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsx€HHOCTB 31EKTPUYECKOT0
48 nons. [puHnmn cynepnosuuuu bubnuorexa [JOK
3JIEKTPUYECKUX NoJieh. JInaumn 19.03.2025 https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGora cuit 31eKTpoCcTaTHuecKoro
49 nond. ITorennuan. PazHocts bubmorexa [JOK
’ HHat 21.03.2025  https://m.edsoo.ru/ffOc6f00
[IOTEHINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anI::KT )j)CTaTI/I‘IeI([JKOM nonIe Brbmmozexa [IOK
P ] 26.03.2025  https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTh
N bubmuorexa [JOK
°1 JneKrpoémkocts. Korercarop 28.03.2025  https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIOCKOTO
52 KOHJEHcaTopa. DHEPIU Bubmiorexa LJOK
8 pa- p 02.04.2025  https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATopa
53 PCH_ICHI/I? 3amad "Onpenenexye https://resh.edu.ru/
ANEKTPOEMKOCTH KOHAEHcAaTopa" 04.04.2025
[TpuHIIMTT NEHCTBUS ¥ IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO https://resh.edu.ru/
16.04.2025

ammapara, CTpyHHOT0 IpUHTepa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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DneKTpocTaTU4ecKast 3alluTa.
3azemiieHue IEeKTPOnprudOOpoB

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

55 C .H . https://resh.edu.ru/
nia Toka. Hampsokenue 18.04.2025 p u.ru
Comnpotusnenue. 3akon Oma jist
y4acTKa Lenu
[TocnenoBarenpHOE, TapaLICIBLHOE,
CMEIIAHHOE COCAMHCHHE
56 npoBoAHKUKOB. JlaboparopHas pabora 0.5 bubmorexa LHOK
P - - 1aDOPaTOPHA ' 23.04.2025 https://m.eds00.ru/ff0c74f0
«M3yueHne cMemaHHOTO COCTMHEHUS
PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO bubnmnorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma 25.04.2025  https://m.edsoo.ru/ff0c7838
3akon OMa AJist TOJTHOM (3aMKHYTOI)
anexkTpuyeckoit nemnu. Kopotkoe
58 3ambikanue. JlaboparopHas pabora 0.5 bubmorexa HOK
) PaTOpHai P ' 30.04.2025  https://m.edsoo.ru/ffOc7ae0
«M3mepenune DJIC ucTouHMKa TOKA U
€r0 BHYTPEHHETO COMPOTUBIICHHSI
DNeKTpOHHAs TPOBOAUMOCTD
TBEPABIX METAIIOB. 3aBUCUMOCTh
59 https://urok.1c.ru/
COIPOTHBIICHUS METAIIJIOB OT 07.05.2025 :
Temreparypbl. CBEpXITPOBOAMMOCTh
DNEKTPUYECKH TOK B BaKyyMe.
60 https://urok.1c.ru/
CBolicTBa AJIEKTPOHHBIX ITYYKOB 14.05.2025 :
[TomynpoBOTHUKY, UX COOCTBEHHAS U
61 MpUMeCHasi MPOBOAMMOCTh. CBOMCTBA bubnnoreka [HOK
p—~n-niepexoa. 16.05.2025 https://m.edsoo.ru/ffOc84ae

[omynpoBOAHUKOBBIE IPUOOPHI.



https://resh.edu.ru/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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DJEKTPUUECKU TOK B paCTBOpax M

62 paciuiaBax 3J€KTPOJIUTOB. 1 bubmumoreka [IOK
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 21.05.2025 https://m.edsoo.ru/ff0c82ba
DIIEeKTpOnn3
DIIEKTPUYECKHI TOK B ra3ax.

63 CamocTosiTeTbHbIN 1 1 bubnuorexa [JOK
HECaMOCTOSITEIIbHBIN pa3psil. 23.05.2025  https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DneKkTpruuecKue Npudopsl U
YCTPOMCTBA U UX NMPAKTUUYECKOE bubnuoreka [IOK

64 npuMmeHeHue. [IpaBuna TeXHUKN 1 https://m.edsoo.ru/ff0c86fc
0C30IMacCHOCTH . 28.05.2025  bubmmoreka [IOK
Ob6o06maromuit ypok https://m.edsoo.ru/ff0c88be
«DNEeKTPOIUHAMUKAY
KonTponbHas pabora no teme

65 <<9J'I€KTpOCTaTI:IKa. [TocTostHHBIIM 1 30.05.2025 bubnuoteka [JOK
ANEeKTpUYeCcKuil TOK. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

OBUIEE KOJIMYECTBO YACOB I1O 65 5 3
[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tema ypoxa Bcero Konrpoanneie  IpaxTuteckue H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6mmoreka [IOK
BexkTop MarHuTHOW MHAYKIIHH. 03.09.2024  https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW MHAYKIHUH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnoreka [JOK
B3anmoaeiicTBre NpOBOHUKOB C 04.09.2024  https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubnnorexka [JOK
MarHMTHOT'O NOJISl KaTyIIKH ¢ TOKOM» 10.09.2024  https://m.edsoo.ru/ffOc98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas paboTta 1 1 bubnuotexa [JOK
«HccnenoBanne neNCTBUS 11.09.2024  https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnmuorexa [JOK
Cuna Jlopenmna. Pabota cubl 17.09.2024  https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKTpOMarHuTHas WHIYKIIHS.

6 [ToTok BekTOpa MarHUTHOM 1 18.09.2024 https://urok.1c.ru/

nHaykuuu. D/1C naaykuuu. 3aKkoH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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3JEKTPOMArHUTHON UHIYKIIUU
®dapanes

10

11

12

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
BHGKTpOMaFHHTHOﬁ HHIAYKIOHUW

NuaykTuBHOCTH. SIBIICHUE
camonHykuuu. J1C
CaMOUHYKIMH. DHEPIHUsl
MarHUTHOTO TIOJISI KATYIIKU C TOKOM.
DNEeKTPOMarHuTHOE T0JIe

TexHuyeckue ycTpoicTBa U HX
MIPUMEHEHUE: TOCTOSTHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOBUTATEND,
YCKOPHUTENH dJIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb

Ob6o06maromuit ypok «MarautHoe
noJje. DIeKTPOMarHUTHas
WHTKIIASD)

KontponsHas paboTa o reme
«MarHuTtHoOe 1ose.
DNeKTpOMarHUTHAsE MHYKIUS»

CB0OOIHBIE MEXAHUYECKIE
kosnebanus. ['apmoHndeckue
KosebOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHU.
[IpeBparieHue sHEPrUm.

24.09.2024

25.09.2024

01.10.2024

02.10.2024

15.10.2024

16.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

https://urok.1c.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://urok.1c.ru/
https://m.edsoo.ru/ff0cab82
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13

Jlaboparopnas pabota
«MccnenoBanue 3aBUCHMOCTH
nepuoia Majibix KoJieOaHHii Tpy3a Ha
HUTHU OT JUTMHBI HUTH U MacChl IPy3a»

22.10.2024

https://urok.1c.ru/

14

Koneb6arenbublit koHTYp. CBOOOIHBIE
QJICKTPOMArHMTHBIC KoIeOaHus B
U/ICATLHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexmay MeXaHH4eCKUMH U
AIIEKTPOMATrHUTHBIMHU KOJIEOaHUSMHU

23.10.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPAHCHUS SHCPIUr B UACAIIBHOM
KoJIe0aTeIbHOM KOHTYpE

29.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

16

[Ipeacrasnenue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHHJecKue konebanus. Pe3onanc.
BreIHYKICHHBIE 3JIEKTPOMAarHUTHBIC
KoJe0aHus

30.10.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYCOUJAIBHBII
MepEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOTO TOKa. AMIIIUTYTHOE U
JIEWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsHKEHUS

05.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

19

Tpauchopmarop. [IpousBozactso,
nepenavya u norpedieHue
JIEKTPUUYECKON YJHEPTUN
YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOTO
3BOHKA, F€HEpaTOpa MEPEMEHHOTO
TOKa, JIMTHUM 3JIeKTpornepeaady

06.11.2024

12.11.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324



https://urok.1c.ru/
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4eCKUe PUCKU TIpU
IIPOM3BOCTBE NEKTPOSHEPTUH.
KynbTypa ncnosnp3oBaHus

https://urok.1c.ru/

. 13.11.2024
AJEKTPOIHEPTHH B TOBCEAHEBHON
KU3ZHU
MexaHnuecKre BOJIHBI, YCIOBUS
acnpoctpanenus. [lepuon.
21 léKO pOCTLp acrpocT aieHiﬂ U JJIMHA bubmorexa [JOK
P pactpoctp 8 26.11.2024  https://m.edsoo.ru/ffOccab4
BoHBI. [lonepeunsie U IpoAOIbHBIC
BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTh bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3ByKa 27.11.2024  https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJTHBI, MX
23 cBolicTBa U ckopocTh. [1lkana bubmorexa HOK
POCTD. 03.12.2024  https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 .P
TeneBuaAeHUs. Pa3Butue cpeacTs 04.12.2024
cBs3u. Pagnostokamus
o5 Konrtponsnas pabdora «Konebanus u bubnnoreka [JOK
BOJIHBI» 10.12.2024  https://m.edsoo.ru/ffOcc6f8
[IpssmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bu6mmorexa [IOK
Toueunslil ucTouHMK cBeTa. JIyu 11.12.2024  https://m.edsoo.ru/ff0cd350
CBeTa
OTtpakeHue cBeTa. 3aKOHBI
97 oTpaxkeHus ceta. [loctpoenue bubnnorexa [HOK
M300pakeHUH B TUIOCKOM 3€pKajie. 17.12.2024  https://m.edsoo.ru/ffOcd4e0



https://urok.1c.ru/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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https://m.edsoo.ru/ff0cd4e0

IIpenomiuenue ceera. I[lonHoe
BHYTPEHHEE OTpaXKECHUE.

bubmuoreka [JOK

28
[IpenenbHbIN Yo MoJIHOTO 18.12.2024  https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopuas pabota «3mepenue bubnmoreka [JOK
MOKAa3aTeJIsl MPEIOMIICHHSI CTEKIIa 24.12.2024  https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenue n3o0pakeHuil B
30 muH3e. Dopmyra TOHKOM JTHH3EI bubmorexa HOK
+POPMY ' 25.12.2024  https://m.edsoo.ru/ffOcddle
VYBenuueHue JIuH3bI
Jlaboparopnas pabota
31 n i https://urok.1c.ru/
« CCJ'Ie,Z[OBaI:I’I/Ie CBOIICTB 14.01.2025 ps://urok.1c.ru
M300paXeHUI B TUH3AX)
Hucnepcus cBera. CoxHBIA COCTaB
6enoro csera. LIer. JlaboparopHas
32 https://urok.1c.ru/
pabota «Habmroienue nucnepcun 15.01.2025 :
CBETa»
33 WnuTtepdepennus creta. dudpaxius bubnnoreka [JOK
ceta. [ludpakiuonnas pemeérka 21.01.2025  https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsipusanus cBeta 22.01.2025  https://m.edsoo.ru/ffOcf02e
OnTudeckue MpuOOPHI U yCTPOCTBA
35
U YCJIOBUS UX 0€30MacHOro 98.01.2025
MIPUMEHEHHUS
I'paHuUIBI TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.
36 [Toctynatsl crienuaaIbHONU TEOPUU bubmmorexa [JOK
Y B P 29.01.2025  https://m.edsoo.ru/ff0cf862

OTHOCHUTCIBHOCTHU



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://urok.1c.ru/
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OTHOCHUTENBHOCTD

37 OJHOBPEMEHHOCTH. 3aMeIJICHUC bubmorexa LOK
AHOBD ' 8 04.02.2025  https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHUE JIJTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 yacTuIlbl. CBs3b MAcChl C SHEPTHEH H bubmorexa [IOK
' P 05.02.2025  https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHsI OKOS
KonTponbnas pabota «OnTuka.
39 OCHOBBI CHICIIUATIBHOM TECOPHH bubmorexa [JOK
P 11.02.2025  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTH
40 ®otonsl. ®opmyna [1nanka. bubnnorexa [HOK
DHeprus U UMMIyibC GpoToHa 12.02.2025  https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAaHUE Eub 10K
noIMoTeKa
41 . A.T.
dorodpdexta. OmsITe! 25.02.2025  https://m.edsoo.ru/ffocffcd
CroneroBa
3akonbl portodrddexra. YpaBHeHHE
42 BﬁHmTegl)Ha JI(is)I(b(i)OTOB(b(geKTa bubmmorexa [JOK
8 ' 26.02.2025  https://m.edsoo.ru/ffod015e
«Kpacnas rpanuna» ¢porospdexra
JaBnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XMHYECKOE NEHCTBHE Bubmorexa ITOK
' 04.03.2025  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPAKTUIECKOE TPUMEHEHHE:
(dboTorIeMEeHT, POTOAATUHK, 05.03.2025
CoJIHeUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «1€MEHTBI bu6mmorexa [IOK
KBAHTOBOU ONTHUKH 11.03.2025  https://m.edsoo.ru/ff0d0302
46 Monpens atoma TomcoHa. OnbBITE bu6mmoreka [IOK
Pesepdopna no paccesHuo o- 12.03.2025  https://m.edsoo.ru/ff0d091a
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https://m.edsoo.ru/ff0cfe16
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YacCTHII. HHaHeTapHaSI MOACIb aToOMa

47 [Toctynatel bopa bubmorexa LHOK
18.03.2025  https://m.edsoo.ru/ff0dOafa
W3nyuenue u normnouieHue GoToOHOB

48 IIpU NIEPEXOJE ATOMA C OJIHOTO bubnmoreka [JOK
YPOBHS 3HEPruu Ha Apyrou. Buasl 19.03.2025  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBble cBolicTBa yacTuil. BosHbl

49 ne bpoitna. Kopnyckyisipao- bubnuorexa [JOK
BOJIHOBOM yasin3M. CIIOHTaHHOE U 25.03.2025 @ https://m.edsoo.ru/ff0d0ca8
BBIHYXKJCHHOE U3TyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiThl Pesepdopraa mo bubnnorexka [JOK
ONPEJIETICHUIO COCTaBa 26.03.2025  https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TyYCHHS
CgoiicTBa anbda-, Oera-, raMma-

51 n3iydeHus. Biousxue
PaaNOAKTUBHOCTH Ha KUBbIE 01.04.2025
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3otomel. Anbda-pacma. bubnuorexa [JOK
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa- 02.04.2025  https://m.edsoo.ru/ff0d1162
pacman. 'aMmma-u3inydenue
DHeprus CBS3U HYKJIOHOB B spe.

Snepubie peakuuu. S nepHbIin

53 peaktop. [Ipo6iiempl, TEPCIEKTUBHI, bubnnorexka [HOK

AKOJIOTUYECKHUE aCIEKThI SIACPHOM 15.04.2025 @ https://m.edsoo.ru/ff0d1356

SHEPTEeTHUKHU.



https://m.edsoo.ru/ff0d0afa
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OnemeHTapHble YacTUllbl. OTKpbITHE
Mo3uTpoHa. MeToIbl HAOMIOACHUS U

perucTpanru 3JICMCHTAPHBIX YaCTHUII.

bubmuoreka [JOK

54
Kpyruebiii cton «®yHnameHTaabHbIe 16.04.2025  https://m.edsoo.ru/ff0d0e38
B3auMogercTBUA. EnuHCTBO
(hbU3UYIECKON KapTUHBI MUPa»
3TaHI)I pa3BI/ITI/I$I aCTpOHOMI/II/I.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE )
http://schoolcollection.edu.ru
3HAYCHHE aCTPOHOMHH. Buy
55 . 60 C 99 04.2025 https://www.yaklass.ru/
SB?BI[HOFO Heba. Co3Be3aus, IpKue .04. https://resh.edu.ru/
3BE3/IbI, INIAHETHI, UX BUIUMOE
nBkenre. ColIHEUHAs cucreMa
http://schoolcollection.edu.ru
Comnaue. CoyHeuHast aKTUBHOCTb.
56 1 C . 93.04.2025 https://www.yaklass.ru/
CTOYHUK 3H€pFI/II/I OJIHIIA U 3BE3/ . . https://resh.edu.ru/
3BE311BI, NX OCHOBHBIE
XapaKTEPUCTHUKU. 3BE3/1bI INIABHON .
HOCIIEIOBATE N HOCTH. BHYTpeHHee http://schoolcollection.edu.ru
57 _ - PHYTP 99.04.2025 https://www.yaklass.ru/
ctpoenue 38E31. COBpeMEHHBIE .04. httos://resh.edu.ru/
MIPEJICTABJICHHS O TIPOUCXOXKICHUH H
sposrronny CoJiHIa U 3BE3
Muneunsiii Ilyte — Hama 'anakTuka. .
http://schoolcollection.edu.ru
IMonoxenue u aBmwxenne ConaHIa B
58 . https://www.yaklass.ru/
lNanaktuke. ['anaktuku. YépHbie 30.04.2025 .
https://resh.edu.ru/
)II)IpBI B H)Ian TAJIAKTHK
Bcenennas. Pazoeranue raiakTuk. http://schoolcollection.edu.ru
59 Teopus Boibiroro B3psIsa. https://www.yaklass.ru/
P P 06.05.2025

PennkroBoe uznydeHue.

https://resh.edu.ru/
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MeraranakTuka

Hepemennsie mpo6ieMbl

http://schoolcollection.edu.ru

60 1 https://www.yaklass.ru/
ACTPOHOMIH 07.05.2025 https://resh.edu.ru/
http://schoolcollection.edu.ru
KontponbHas padoTa «2JIeMEHTHI
61 1 https://www.yaklass.ru/
ACTPOHOMUU U acCTPOPHUIUKI» 13.05.2025 httos://resh.edu.ru/
O6o06maromuii ypok. Ponb husuku u
ACTPOHOMHUHU B DIKOHOMHUYECKO, http://schoolcollection.edu.ru
62 TEXHOIOTMYECKOH, COLIMATIBLHON U 1 https://www.yaklass.ru/
. 14.05.2025 .
ATUYECKOH chepax NesaTeTbHOCTH https://resh.edu.ru/
YeloBeKa
O6o6maromuit ypok. Poib n mecto
kKR 1 acT O}LIPOMHH s http://schoolcollection.edu.ru
63 vp N 1 https://www.yaklass.ru/
COBPEMEHHOI HAyYHOU KapTHHE 20.05.2025 httos://resh.edu.ru/
Mupa ' o
O606maromuii ypok. Poib
¢bu3nueckoil Teopuu B
64 1 https://resh.edu.ru/
(hopMUpOBaHUH TIPE/ICTABICHHI O 21.05.2025 :
(bu3nuecKoil KapTuHe MUpa
O6o06matomuit ypok. Mecto
65 (bu3nyecKoil KapTUHBI MHUpa B 00IIEM 1 httos://resh.edu.ru/
PSAy COBPEMEHHBIX €CTECTBEHHO- 27.05.2025
HAyYHBIX TIPEJCTABICHUN O IPUPOEC
66 PesepBHbIil ypok. MarautHoe noie. 1 https://resh.edu.ru/
DneKTpoMardHuTHasT MHIYKITUS 28.05.2025
OBIIEE KOJIMYECTBO YACOB I10 66

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumes .41, byxosues b.b., Corckuit H.H.; ox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocemenue»

» ®msuka, 11 krace/ Msakumes I'.J1., bByxosues b.b., Hapyrun B.M.; ox
penakiueit [TapdpentreBoii H.A. AkuimonepHoe o61iectBo «M31aTenscTBo

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS:

1. ®usuka. 10 knacc. YueOHuUk A1t 0011e00pa3oBaT. OpraHu3alyii ¢ Npui.Ha
ANEKTPOH. HOocHTele: 6a30BbIi U poduibHbIid ypoBHU/ ', Mskumes, b.b.
byxosies, Corckuii H.H./ M.: IIpocBemienue

2. ®uswmka, 11 kmace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M.; ox
penakmueit [lapdentreBoit H.A. AknimonepHoe oomecTBo «M3maTeascTBo
«IIpocBemenue»

3. ®usuka. «kKOHCTPYKTOP» CaMOCTOSITEIBHBIX M KOHTPOJIbHBIX padot. 10 — 11
KJIaCChI: ocoOue i yuuTtenen oomieo0paszopart. yupexaenuii/ C.M.
AnppromeukuH, A.C. Cinyxaesckuii.- M.: [Ipocsemenue, 2018.

4.  Coopnuk 3amad no pusuke. 10-11 xmaccsl (k yueOnukam I'.51. Msxuresa

u.ap.) — M.: Dx3ameHn, 2019.



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YypOBHSI Ha YPOBHE CpEAHEro oOIlero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3yibTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIEMINK TpernofaBaHus ydueOHoro mpeamera «Dusnka» B 00pa3zoBaTebHBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcsa 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YPOBHE Ha OCHOBE CHCTEMHO-JECSATEIILHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTam
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKU HA YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHHMSI Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBJICHHM, H3y4aeMbIX XHUMHCH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonmb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUsI HOBBIX MAaTE€pHaJIOB C 3aJ@aHHBIMU CBOWMCTBAMHU W APYIHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BHINIOJIHEHUH UMHU YUYE€OHBIX UCCIEAOBaHUM.

B ocHOBy kypca (usuku i YpOBHS CpPEIHEro oOIIero oOpa3zoBaHMs
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
IOCTPOEHUS.





Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM 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 TEXHOJOTHUH, a TaKXke OOCYXKICHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3NUEeCKON Teopuu, poiu GyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alUM IKCIEPUMEHTATBHOU AESTENBHOCTH O0YYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhigeneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCI YMEHHSIMHU MPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 111 pacuy€THBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 33/1a4d C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U





3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBICHUM U TPOILIECCOB B OKPYXKAIOUICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OXoaMMOe JIabopaTopHOE OO0OpYAOBAaHWE JMJIS BBHITIOJHEHHS] YKAa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3HKE KIIOUEBBIX JEMOHCTpAIil MAJis
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 00ECIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOPU.

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

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TIO3HAHUSA U (POPMUPOBAHUE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3nYeCKrX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

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

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3ydeHus Kypca GU3MKN Ha ypPOBHE CPEIHEro o01ero oopa3oBaHus:





e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsICHeHHUS (PU3WYECKUX SBICHUW B TPUPOAC H JUISl TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NUecKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAlW3a W HMHTEpHpeTanuu uH(OpMaIu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus otBoauTcs 136 gacos: B 10 kimacce — 68 gacoB (2 yaca B HEACHIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

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





COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

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

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpOCTh (CpeHsISI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvkeHue. [IBUKeHHE  MaTepUAIIBHOM TOYKH 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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





N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO 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 aBuxKeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 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 CKOJbXKEHUS U cuiia TpeHus nokos. KoadduiueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

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, BO3HUKAKOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HWMITYJIhbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIus 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 COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIUATLHOM 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.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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





Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMXKEHHsS dvactul rasza. lllkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTHYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa 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. I[lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamuHax. Kod(p@uIMEeHT Moie3HOro
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.





TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIHHUK, KOHIUITMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu Terionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzanus Ten. OJEKTpUYecKuil 3apsia. JlBa Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun





CYyNEPHO3ULIUHA BIEKTPUUECKUX Mojel. JIMHUKM HanpskEHHOCTH 3JIEKTPUUYECKOTO
oJIsl.

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

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TNIOCKOIO0 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.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHUE POBOTHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) 2JieKTpuueckon 1enu. Kopotkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomympoBoHUKOBBIE TPUOOPHI.

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





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

TexHHUYecKue yCTPOMCTBAa M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpP)KATEIbHBIX MEXKIPEAMETHBIX CBsI3€d C KypcamMd MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJETUPOBAHNUE, MOJIEIIb, U3BMEPEHHE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

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





ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHKUE IBUKEHUN C HCIOIH30BAHMEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHATIOB, B TOM YHCJI€ HAaHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe noje. INeKMpPOMAZHUMHAA UHOYKUUS

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaercTBre mpoOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHnua, €€ MOlyJib M HallpaBlieHHE. J[BUXKEHUE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

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

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

[IpaBuiio Jlenna.

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 Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOT'O MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMaZHUMHbIE KONEDAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparenue HEpruu Mpyu rapMOHUYECKUX KOJICOaHUSIX.

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

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

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

Tpanchopmarop. IIpousBoacTso, nepegaya U 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 KOJeOATENIbHON CUCTEMBbI (MPYKUHHBIM WK
MaTeMaTUYECKHI MasSTHHK).





Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

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 MacChl 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. llomepedHble W MPOJOJNBbHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoaHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBA3U U TeNeBUACHUS. Panqnonokanus.

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 MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabmoneHue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.





HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, MoNIspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEp(hEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

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

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M NPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TomHOE BHYyTpEeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue ciexkTpa ¢ mMOMOIIbIO AUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl





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

Pa3zaea 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCHUTEIBLHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

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

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

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

Hasnenne cBera. OnbiThl I1. H. JleOGenena.

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 paccesHHio 0 -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriionmieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
crekTpoB. CIEKTp YpOBHEW 3HEPTrUU aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.





Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3IydCHHS.
BiusHre 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.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

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

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

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

ConHeuHas cucteMma.

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





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

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

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

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

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

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

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

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

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

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

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.





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

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.





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

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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YyOEKIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3aIlNY;

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 TpaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

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

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOT'O TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;





5) TpyA0BOT0 BOCIIUTAHUSI:

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

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJOTMYECKHUX Ipodiiem;

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

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

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILENH JEATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBaresibCKue 1eMCTBUSA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;





BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEI0BATEIbCKON U MPOSKTHON AESITENbHOCTH
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3ahad (U3HUECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
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,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE 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 3HaHHWA TO (QHU3UKE B MPAKTUYECKYI0O 00JIacTh
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 nnpopmanmueii:

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

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcOCOEpeKeHHs, TMPABOBBIX U OJTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

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

KoMMmyHMKaTHBHBbIE YHHBeEPCAJIbHbIE YueOHbIe NeiCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;





pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJb30BATh NMPEUMYILECTBA KOMAHAHOW W MHAUBUAYAJIbHON
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHCTBUSA O €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JAEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemlaraTb HOBBIE IPOEKTHI, OLICHUBAaTh WJIEH C IIO3MIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKOW padOThI C yUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
pelIeHHS;





YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOIIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TO4YKa, UHEpIHUaIbHAs CUCTeMa OTCUYETa, aOCOTIOTHO TBEPOE TENO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U





ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOONHOE TMajeHue TeJ, IBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBaHUM (OXJIAXKICHUH ), TEILIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
cCoCylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHUS ra3a B  H3oMpolieccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3YS (DU3MUYECKUE BEIUUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIUsi, MEXaHUYeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMKUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOO(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; NPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHUS] M €JAWHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DHHEPruM, 3aKOH COXPAHEHUsS HUMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJIIOTHOUN TeMIepaTypoy, MEepPBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAaHCHHUSI
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mOpw 3TOM pasidyarth CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;





OOBSICHSTH OCHOBHBIE TNPUHLUIBI JCHCTBUS  MaIlWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmynupoBaTh MpobieMy/3amady HW TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh W3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(UKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEoOXOoJuMbIe NIl €€ pelIeHus, NMPOBOJUTH Pacu€Thl M OIEHMBATh PEaJIbHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MpPH  pPELIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;





paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojib U MeCTO (U3HKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHS H3YUYCHHBIX (U3UUYECKUX MOJCICH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHUK CBETA, SAEpHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOU (DU3UKU: DJICKTPUUECKAs] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpoOCTpaHEHUE CBETa, OTPa)KEHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIEKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
IIEKTPUYECKUHN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Ammepa, cuna JlopeHia, MHIyKTMBHOCTH
KATYIIKH, DHEPrus DJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoseOaHul B KoJeOaTeIbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(bopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYUHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IIPOLECCHI, HCIIOIb3Ys
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U





4acTOTa CBETA, SHEPTUs U UMIYJILC (POTOHA, IEPUO/T TIOTypacIiaia, SHEPTHs CBS3H
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBIICHUS, UCIIONB3Ys (U3MUECKHUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/IaBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII01aTh MpaBwiia 0€30MacHOr0 TpyJa MPU MPOBEJICHUU HUCCIEOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJNIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHajn3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,





HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKON BEININHBI;

peliaTh KaueCTBEHHBIC 33/1aU: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[EMOYKY pacCyXIEHHI C ONOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONYJISIpHONW WH(OpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpHU OOpaIlEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBaTh pPabOTy TPYNIbl, PAMOHANBHO PpACIPENENaTh OO0S3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.





TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 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 METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTpOCTATIRA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 11
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 21
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 65




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

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



11 KJIACC

KounyecTBO 4acoB 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. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 9 1 bubnmnoreka [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
Wroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

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




https://m.edsoo.ru/7f41c97c
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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 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Htoro no pazneny 4
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 66
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypchbl
®dusnka — HayKa O MPUPOJIC.
1 Hayunbie MeT(})IK bl nofoH;ﬂ 1 bubmorexa HOK
i 8 04.09.2024  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢usuku B

5 (GhopMHPOBaHUK COBPEMEHHOMN 1 bubnuorexa [JOK
Hay4YHOU KapTUHBI MUDA, B 06.09.2024  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETBHOCTH JIIOIeH
Mexannueckoe IBHKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmorexa [IOK
neuxeHus. [lepemenienue, CKOpocTsb, 11.09.2024 https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
IIBIDKEHUE 13.09.2024 https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTTUHEITHOE 1 bubmuoreka [IOK
NIBIDKEHHUE 18.09.2024 https://m.edsoo.ru/ff0c372¢

6 CBoOoiHOe majieHne. Y CKopeHue 1 bubnmuorexa [JOK
CBOOOIHOTO MAICHUS 20.09.2024  https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe IBUXEHUE.

7 JBr>keHre MaTepHaibHON TOYKH IO 1 bubmorexa HOK

P 25.09.2024  https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
" " Bubnunoreka [IOK
8 KonTtponbhas pabora "Kunemaruka 1 1 97.00.2024  https:/Jm.edsoo.ru/ffocA78c




https://m.edsoo.ru/ff0c32e2
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[IpuHnMn otHOCUTENBHOCTH [ anumes.

9 HuepunanbHble CUCTEMBI OTCUETA bubmmorexa [JOK
P ' 02.10.2024  https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuia. [punnun
10 CyIepro3uiu cuil. BTopoii 3akoH bubmmorexa [JOK
YHep - TOROH, 04.10.2024  https://m.edsoo.ru/ffoc3bes
HeroToHa ai1st MaTepuanbHON TOYKU

11 Tpetuii 3akon HeroToHa niis bubnnoreka [JOK
MaTepUaIbHbIX TOUEK 16.10.2024 | https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

12 TshxecTH. [lepBas kocMuueckas bubmorexa LHOK

P 18.10.2024 https://m.edsoo.ru/ff0c3d00
CKOPOCTh

13 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 23.10.2024  https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoaddummenT tpenus.

14 Cuia Zﬁn OTI/IBJ'Iej)I/I(lS){ rIII )i BI/IE(GHI/II/I bubmorexa HOK

P P 25.10.2024  https://m.edso0.ru/ffOc3f76
TeNa B KUJAKOCTH WJIH ra3e
[ToctynarensHOe U BpaliaTeabHOe

15 JBUKEHHE a0COMIOTHO TBEPAOTO TeNa. bubnmnorexa [JOK
MowmenT cuinbl. [1nedo cunsbl. 30.10.2024  https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPAOTO TeIa
HNMnynsc MaTepuanbHOM TOYKH,

16 CUCTEMBI MaTEpUAJIbHBIX TOUEK. bubmuoreka [IOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs 01.11.2024  https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKCHHE
PaGoTta 1 MOIITHOCTD CHITHI.

17 Kunernueckas sueprus bubnnoreka [HOK
MaTepuaibHOW Touku. Teopema 00 06.11.2024  https://m.edsoo.ru/ff0c4502

W3MEHEHUH KMHETHYSCKOI OHCPIrun
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18

19

20

21

[TorennmanesHas 3HEPrHUsl.
[ToTeHumanbHas F3HEPrus yupyro
nedhopMupoBaHHOU NMPYKUHBL. CBS3b
paboThl HEMOTEHLUATBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs

MEXaHUYECKOM OHCPIUU CUCTCMBI TCII.

JlaGopaTopHnas pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKON
SHEPTrUM Tella Ha IPUMeEpe
PaCTSKCHUS PE3UHOBOTO KTYTa»

KonTponbhas pabota no teme «
Junamuka. 3aKOHBI COXPaHEHHUSI B
MEXaHHUKE)

OCHOBHBIE TTOJIOKECHMUS

MOHCKYJIHPHO'KI/IHCTI/I‘-ICCKOI\/'I TCOpHHU.

bpoynosckoe asmxenue. Auddysus

08.11.2024

13.11.2024

15.11.2024

27.11.2024

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

https://urok.1c.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPABIX TEI

29.11.2024

https://urok.1c.ru/

23

24

Macca monekyn. KonuuectBo
BemlecTBa. [locrossuHas ABorazapo
TennoBoe paBHOBecue. TeMmiepaTypa
u e€ uzmepenue. lllkana remneparyp
Henbcus

04.12.2024

06.12.2024

https://urok.lc.ru/

https://urok.lc.ru/

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

11.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde




https://m.edsoo.ru/ff0c461a

https://urok.1c.ru/

https://m.edsoo.ru/ff0c4b74

https://m.edsoo.ru/ff0c4dc2

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.1c.ru/

https://m.edsoo.ru/ff0c4fde



AOcomoTHas TeMIiepaTypa Kak Mepa
CpeHEel KHHETUYECKOM SHEPrUuun

bubmuoreka [JOK

26 JIBIDKCHUSI MOJIEKYII. Y paBHCHHE 13.12.2024  https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akon JlanbToHa. ["a30Bbie 3aKOHBI 18.12.2024 https://urok.1c.ru/

28 N3omnporiecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIeHUe 20.12.2024  https://m.edsoo.ru/ff0c570e
JlaGopaTtopHnas pabota "OnbITHas

29 nposepka 3akona I'eii-JIroccaka" 24.12.2024 https://urok. Le. tuf

30 KonTtponpsHast padora "OcHOBBI bubnnorexa [HOK
MKT" 27.12.2024  https://m.edsoo.ru/ff0c5c36
BuyTtpenHnss sueprus
TEPMOJIMHAMHYECKON CHCTEMBI U

31 crtoco0n! e€ m3meHeHus. KoanyaecTBo bubmuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHss 10.01.2024  https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UICATHHOTO
rasa
Buns!l Teronepenaun. Y aenbHas
TEIUIOEMKOCTD BEIIeCTBA.

32 KonmgecTBo TEIIOTHI pH bubmmorexa [OK

. 15.01.2024 https://m.edsoo.ru/ffOc5c36
Tertonepenayde. AnnadaTHBIN
npoiiecc

33 [TapooOpa3oBaHue U KOHIEHCALINS. bubmuoreka [IOK
Hcnapenue u kureHue 17.01.2025  https://m.edsoo.ru/ff0c63b6
AOCoIOTHAS 1 OTHOCHTEIIbHAS

34 BJIAJKHOCTh BO3/1yXa. HachleHHbIi bubnnorexa LIOK

22.01.2025 https://m.edsoo.ru/ff0c64d8

nap.




https://m.edsoo.ru/ff0c511e

https://urok.1c.ru/

https://m.edsoo.ru/ff0c570e

https://urok.1c.ru/

https://m.edsoo.ru/ff0c5c36

https://m.edsoo.ru/ff0c5952

https://m.edsoo.ru/ff0c5c36

https://m.edsoo.ru/ff0c63b6

https://m.edsoo.ru/ff0c64d8



IlaBnenue u KpUCTaIIM3ALIMSL.

bubmuorexa [JOK

3 Y ACILHA TEIIOTA ILABICHI. 24.01.2025 https://m.edsoo.ru/ff0c6708
CyOnumarus
bu6mmoreka [IOK
3 Ypaseiiie Terosoro Gazarica 29.01.2025  https://m.eds00.ru/ff0c6820
Trépnoe Teno. Kpucraminueckue u
amopHble Tena. AHU30TPONUS
37 CBOI?'lzéi')rB KPHUCTAJIJIOB. }K?akne bubnmorexa [IOK
31.01.2025  https://m.edsoo.ru/ffOc65f0
kpuctajibl. CoBpeMEHHbIE
MaTepUabl
38 IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnoreka [JOK
IIPUMEHEHNE K U30IIpoLIeccam 05.02.2025 https://m.edsoo.ru/ffOc5efc
HeoGpatumocTs nporeccoB B
39 npupoze. Bropoii 3akoH bubnuorexa LIOK
07.02.2025  https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
40 ITpunnun nevictBus u KII/ TernmoBoi bu6mmoreka [IOK
MaIIUHbI 12.02.2025  https://m.edsoo.ru/ff0c600a
41 ukn Kapno u ero KIIJJ 17.02.2025
42 DKosoruyeckue npoodaemMbl
TEIIOPHEPTETUKU 26.02.2025
43 O6o06maromuii ypok « OCHOBBI bubnuorexa [JOK
TEPMOTMHAMUKI 28.02.2025  https://m.edsoo.ru/ff0c6938
KonTtponbHas padora o Teme "
44 OCHOBBI TEPMOJTUHAMUKI». bubmuorexa [JOK
05.03.2025  https://m.edsoo.ru/ff0c6a50
45 DneKTpu3aIus Tei. DICKTPUICCKUH bubnuorexa [JOK




https://m.edsoo.ru/ff0c6708

https://m.edsoo.ru/ff0c6820

https://m.edsoo.ru/ff0c65f0

https://m.edsoo.ru/ff0c5efc

https://m.edsoo.ru/ff0c6230

https://m.edsoo.ru/ff0c600a

https://m.edsoo.ru/ff0c6938

https://m.edsoo.ru/ff0c6a50



3apsn. [IBa Buga 3J1€KTpUUECKUX 07.03.2025  https://m.edsoo.ru/ffOc6bcc
3apsIoB
ITposo KW, TUIIESKTPUK
46 H(?JI . l[(I){I:Io HHIf;I/I H3a;§11;1 CIZ)I:I aHEHUS bubmoreka LOK
YHPOBOA ' P 12.03.2025 @ https://m.edsoo.ru/ffoc6bcc
AIIEKTPUIECKOTO 3apsijia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIN 3IEKTPUYECKUAI bubmiorexa IJOK
Y ' P 14.03.2025 https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsx€HHOCTB 31EKTPUYECKOT0
48 nons. [puHnmn cynepnosuuuu bubnuorexa [JOK
3JIEKTPUYECKUX NoJieh. JInaumn 19.03.2025 https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGora cuit 31eKTpoCcTaTHuecKoro
49 nond. ITorennuan. PazHocts bubmorexa [JOK
’ HHat 21.03.2025  https://m.edsoo.ru/ffOc6f00
[IOTEHINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anI::KT )j)CTaTI/I‘IeI([JKOM nonIe Brbmmozexa [IOK
P ] 26.03.2025  https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTh
N bubmuorexa [JOK
°1 JneKrpoémkocts. Korercarop 28.03.2025  https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIOCKOTO
52 KOHJEHcaTopa. DHEPIU Bubmiorexa LJOK
8 pa- p 02.04.2025  https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATopa
53 PCH_ICHI/I? 3amad "Onpenenexye https://resh.edu.ru/
ANEKTPOEMKOCTH KOHAEHcAaTopa" 04.04.2025
[TpuHIIMTT NEHCTBUS ¥ IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO https://resh.edu.ru/
16.04.2025

ammapara, CTpyHHOT0 IpUHTepa.




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://resh.edu.ru/

https://resh.edu.ru/



DneKTpocTaTU4ecKast 3alluTa.
3azemiieHue IEeKTPOnprudOOpoB

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

55 C .H . https://resh.edu.ru/
nia Toka. Hampsokenue 18.04.2025 p u.ru
Comnpotusnenue. 3akon Oma jist
y4acTKa Lenu
[TocnenoBarenpHOE, TapaLICIBLHOE,
CMEIIAHHOE COCAMHCHHE
56 npoBoAHKUKOB. JlaboparopHas pabora 0.5 bubmorexa LHOK
P - - 1aDOPaTOPHA ' 23.04.2025 https://m.eds00.ru/ff0c74f0
«M3yueHne cMemaHHOTO COCTMHEHUS
PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO bubnmnorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma 25.04.2025  https://m.edsoo.ru/ff0c7838
3akon OMa AJist TOJTHOM (3aMKHYTOI)
anexkTpuyeckoit nemnu. Kopotkoe
58 3ambikanue. JlaboparopHas pabora 0.5 bubmorexa HOK
) PaTOpHai P ' 30.04.2025  https://m.edsoo.ru/ffOc7ae0
«M3mepenune DJIC ucTouHMKa TOKA U
€r0 BHYTPEHHETO COMPOTUBIICHHSI
DNeKTpOHHAs TPOBOAUMOCTD
TBEPABIX METAIIOB. 3aBUCUMOCTh
59 https://urok.1c.ru/
COIPOTHBIICHUS METAIIJIOB OT 07.05.2025 :
Temreparypbl. CBEpXITPOBOAMMOCTh
DNEKTPUYECKH TOK B BaKyyMe.
60 https://urok.1c.ru/
CBolicTBa AJIEKTPOHHBIX ITYYKOB 14.05.2025 :
[TomynpoBOTHUKY, UX COOCTBEHHAS U
61 MpUMeCHasi MPOBOAMMOCTh. CBOMCTBA bubnnoreka [HOK
p—~n-niepexoa. 16.05.2025 https://m.edsoo.ru/ffOc84ae

[omynpoBOAHUKOBBIE IPUOOPHI.




https://resh.edu.ru/

https://m.edsoo.ru/ff0c74f0

https://m.edsoo.ru/ff0c7838

https://m.edsoo.ru/ff0c7ae0

https://urok.1c.ru/

https://urok.1c.ru/

https://m.edsoo.ru/ff0c84ae



DJEKTPUUECKU TOK B paCTBOpax M

62 paciuiaBax 3J€KTPOJIUTOB. 1 bubmumoreka [IOK
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 21.05.2025 https://m.edsoo.ru/ff0c82ba
DIIEeKTpOnn3
DIIEKTPUYECKHI TOK B ra3ax.

63 CamocTosiTeTbHbIN 1 1 bubnuorexa [JOK
HECaMOCTOSITEIIbHBIN pa3psil. 23.05.2025  https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DneKkTpruuecKue Npudopsl U
YCTPOMCTBA U UX NMPAKTUUYECKOE bubnuoreka [IOK

64 npuMmeHeHue. [IpaBuna TeXHUKN 1 https://m.edsoo.ru/ff0c86fc
0C30IMacCHOCTH . 28.05.2025  bubmmoreka [IOK
Ob6o06maromuit ypok https://m.edsoo.ru/ff0c88be
«DNEeKTPOIUHAMUKAY
KonTponbHas pabora no teme

65 <<9J'I€KTpOCTaTI:IKa. [TocTostHHBIIM 1 30.05.2025 bubnuoteka [JOK
ANEeKTpUYeCcKuil TOK. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

OBUIEE KOJIMYECTBO YACOB I1O 65 5 3
[TPOTPAMME




https://m.edsoo.ru/ff0c82ba

https://m.edsoo.ru/ff0c84ae

https://m.edsoo.ru/ff0c86fc

https://m.edsoo.ru/ff0c88be

https://m.edsoo.ru/ff0c8a8a



11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tema ypoxa Bcero Konrpoanneie  IpaxTuteckue H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6mmoreka [IOK
BexkTop MarHuTHOW MHAYKIIHH. 03.09.2024  https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW MHAYKIHUH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnoreka [JOK
B3anmoaeiicTBre NpOBOHUKOB C 04.09.2024  https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubnnorexka [JOK
MarHMTHOT'O NOJISl KaTyIIKH ¢ TOKOM» 10.09.2024  https://m.edsoo.ru/ffOc98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas paboTta 1 1 bubnuotexa [JOK
«HccnenoBanne neNCTBUS 11.09.2024  https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnmuorexa [JOK
Cuna Jlopenmna. Pabota cubl 17.09.2024  https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKTpOMarHuTHas WHIYKIIHS.

6 [ToTok BekTOpa MarHUTHOM 1 18.09.2024 https://urok.1c.ru/

nHaykuuu. D/1C naaykuuu. 3aKkoH




https://m.edsoo.ru/ff0c9778

https://m.edsoo.ru/ff0c98fe

https://m.edsoo.ru/ff0c98fe

https://m.edsoo.ru/ff0c9ac0

https://m.edsoo.ru/ff0c9df4

https://urok.1c.ru/



3JEKTPOMArHUTHON UHIYKIIUU
®dapanes

10

11

12

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
BHGKTpOMaFHHTHOﬁ HHIAYKIOHUW

NuaykTuBHOCTH. SIBIICHUE
camonHykuuu. J1C
CaMOUHYKIMH. DHEPIHUsl
MarHUTHOTO TIOJISI KATYIIKU C TOKOM.
DNEeKTPOMarHuTHOE T0JIe

TexHuyeckue ycTpoicTBa U HX
MIPUMEHEHUE: TOCTOSTHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOBUTATEND,
YCKOPHUTENH dJIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb

Ob6o06maromuit ypok «MarautHoe
noJje. DIeKTPOMarHUTHas
WHTKIIASD)

KontponsHas paboTa o reme
«MarHuTtHoOe 1ose.
DNeKTpOMarHUTHAsE MHYKIUS»

CB0OOIHBIE MEXAHUYECKIE
kosnebanus. ['apmoHndeckue
KosebOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHU.
[IpeBparieHue sHEPrUm.

24.09.2024

25.09.2024

01.10.2024

02.10.2024

15.10.2024

16.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

https://urok.1c.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06




https://m.edsoo.ru/ff0ca150

https://m.edsoo.ru/ff0ca600

https://urok.1c.ru/

https://m.edsoo.ru/ff0cab82

https://m.edsoo.ru/ff0cad58

https://m.edsoo.ru/ff0caf06



13

Jlaboparopnas pabota
«MccnenoBanue 3aBUCHMOCTH
nepuoia Majibix KoJieOaHHii Tpy3a Ha
HUTHU OT JUTMHBI HUTH U MacChl IPy3a»

22.10.2024

https://urok.1c.ru/

14

Koneb6arenbublit koHTYp. CBOOOIHBIE
QJICKTPOMArHMTHBIC KoIeOaHus B
U/ICATLHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexmay MeXaHH4eCKUMH U
AIIEKTPOMATrHUTHBIMHU KOJIEOaHUSMHU

23.10.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPAHCHUS SHCPIUr B UACAIIBHOM
KoJIe0aTeIbHOM KOHTYpE

29.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

16

[Ipeacrasnenue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHHJecKue konebanus. Pe3onanc.
BreIHYKICHHBIE 3JIEKTPOMAarHUTHBIC
KoJe0aHus

30.10.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYCOUJAIBHBII
MepEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOTO TOKa. AMIIIUTYTHOE U
JIEWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsHKEHUS

05.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

19

Tpauchopmarop. [IpousBozactso,
nepenavya u norpedieHue
JIEKTPUUYECKON YJHEPTUN
YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOTO
3BOHKA, F€HEpaTOpa MEPEMEHHOTO
TOKa, JIMTHUM 3JIeKTpornepeaady

06.11.2024

12.11.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324




https://urok.1c.ru/

https://m.edsoo.ru/ff0cb820

https://m.edsoo.ru/ff0cb9c4

https://m.edsoo.ru/ff0cbb86

https://m.edsoo.ru/ff0cbd34

https://m.edsoo.ru/ff0cc324



20

DKOJIOrM4eCKUe PUCKU TIpU
IIPOM3BOCTBE NEKTPOSHEPTUH.
KynbTypa ncnosnp3oBaHus

https://urok.1c.ru/

. 13.11.2024
AJEKTPOIHEPTHH B TOBCEAHEBHON
KU3ZHU
MexaHnuecKre BOJIHBI, YCIOBUS
acnpoctpanenus. [lepuon.
21 léKO pOCTLp acrpocT aieHiﬂ U JJIMHA bubmorexa [JOK
P pactpoctp 8 26.11.2024  https://m.edsoo.ru/ffOccab4
BoHBI. [lonepeunsie U IpoAOIbHBIC
BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTh bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3ByKa 27.11.2024  https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJTHBI, MX
23 cBolicTBa U ckopocTh. [1lkana bubmorexa HOK
POCTD. 03.12.2024  https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 .P
TeneBuaAeHUs. Pa3Butue cpeacTs 04.12.2024
cBs3u. Pagnostokamus
o5 Konrtponsnas pabdora «Konebanus u bubnnoreka [JOK
BOJIHBI» 10.12.2024  https://m.edsoo.ru/ffOcc6f8
[IpssmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bu6mmorexa [IOK
Toueunslil ucTouHMK cBeTa. JIyu 11.12.2024  https://m.edsoo.ru/ff0cd350
CBeTa
OTtpakeHue cBeTa. 3aKOHBI
97 oTpaxkeHus ceta. [loctpoenue bubnnorexa [HOK
M300pakeHUH B TUIOCKOM 3€pKajie. 17.12.2024  https://m.edsoo.ru/ffOcd4e0




https://urok.1c.ru/

https://m.edsoo.ru/ff0cca54

https://m.edsoo.ru/ff0ccc0c
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IIpenomiuenue ceera. I[lonHoe
BHYTPEHHEE OTpaXKECHUE.

bubmuoreka [JOK

28
[IpenenbHbIN Yo MoJIHOTO 18.12.2024  https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopuas pabota «3mepenue bubnmoreka [JOK
MOKAa3aTeJIsl MPEIOMIICHHSI CTEKIIa 24.12.2024  https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenue n3o0pakeHuil B
30 muH3e. Dopmyra TOHKOM JTHH3EI bubmorexa HOK
+POPMY ' 25.12.2024  https://m.edsoo.ru/ffOcddle
VYBenuueHue JIuH3bI
Jlaboparopnas pabota
31 n i https://urok.1c.ru/
« CCJ'Ie,Z[OBaI:I’I/Ie CBOIICTB 14.01.2025 ps://urok.1c.ru
M300paXeHUI B TUH3AX)
Hucnepcus cBera. CoxHBIA COCTaB
6enoro csera. LIer. JlaboparopHas
32 https://urok.1c.ru/
pabota «Habmroienue nucnepcun 15.01.2025 :
CBETa»
33 WnuTtepdepennus creta. dudpaxius bubnnoreka [JOK
ceta. [ludpakiuonnas pemeérka 21.01.2025  https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsipusanus cBeta 22.01.2025  https://m.edsoo.ru/ffOcf02e
OnTudeckue MpuOOPHI U yCTPOCTBA
35
U YCJIOBUS UX 0€30MacHOro 98.01.2025
MIPUMEHEHHUS
I'paHuUIBI TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.
36 [Toctynatsl crienuaaIbHONU TEOPUU bubmmorexa [JOK
Y B P 29.01.2025  https://m.edsoo.ru/ff0cf862

OTHOCHUTCIBHOCTHU




https://m.edsoo.ru/ff0cd7f6
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OTHOCHUTENBHOCTD

37 OJHOBPEMEHHOCTH. 3aMeIJICHUC bubmorexa LOK
AHOBD ' 8 04.02.2025  https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHUE JIJTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 yacTuIlbl. CBs3b MAcChl C SHEPTHEH H bubmorexa [IOK
' P 05.02.2025  https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHsI OKOS
KonTponbnas pabota «OnTuka.
39 OCHOBBI CHICIIUATIBHOM TECOPHH bubmorexa [JOK
P 11.02.2025  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTH
40 ®otonsl. ®opmyna [1nanka. bubnnorexa [HOK
DHeprus U UMMIyibC GpoToHa 12.02.2025  https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAaHUE Eub 10K
noIMoTeKa
41 . A.T.
dorodpdexta. OmsITe! 25.02.2025  https://m.edsoo.ru/ffocffcd
CroneroBa
3akonbl portodrddexra. YpaBHeHHE
42 BﬁHmTegl)Ha JI(is)I(b(i)OTOB(b(geKTa bubmmorexa [JOK
8 ' 26.02.2025  https://m.edsoo.ru/ffod015e
«Kpacnas rpanuna» ¢porospdexra
JaBnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XMHYECKOE NEHCTBHE Bubmorexa ITOK
' 04.03.2025  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPAKTUIECKOE TPUMEHEHHE:
(dboTorIeMEeHT, POTOAATUHK, 05.03.2025
CoJIHeUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «1€MEHTBI bu6mmorexa [IOK
KBAHTOBOU ONTHUKH 11.03.2025  https://m.edsoo.ru/ff0d0302
46 Monpens atoma TomcoHa. OnbBITE bu6mmoreka [IOK
Pesepdopna no paccesHuo o- 12.03.2025  https://m.edsoo.ru/ff0d091a
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YacCTHII. HHaHeTapHaSI MOACIb aToOMa

47 [Toctynatel bopa bubmorexa LHOK
18.03.2025  https://m.edsoo.ru/ff0dOafa
W3nyuenue u normnouieHue GoToOHOB

48 IIpU NIEPEXOJE ATOMA C OJIHOTO bubnmoreka [JOK
YPOBHS 3HEPruu Ha Apyrou. Buasl 19.03.2025  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBble cBolicTBa yacTuil. BosHbl

49 ne bpoitna. Kopnyckyisipao- bubnuorexa [JOK
BOJIHOBOM yasin3M. CIIOHTaHHOE U 25.03.2025 @ https://m.edsoo.ru/ff0d0ca8
BBIHYXKJCHHOE U3TyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiThl Pesepdopraa mo bubnnorexka [JOK
ONPEJIETICHUIO COCTaBa 26.03.2025  https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TyYCHHS
CgoiicTBa anbda-, Oera-, raMma-

51 n3iydeHus. Biousxue
PaaNOAKTUBHOCTH Ha KUBbIE 01.04.2025
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3otomel. Anbda-pacma. bubnuorexa [JOK
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa- 02.04.2025  https://m.edsoo.ru/ff0d1162
pacman. 'aMmma-u3inydenue
DHeprus CBS3U HYKJIOHOB B spe.

Snepubie peakuuu. S nepHbIin

53 peaktop. [Ipo6iiempl, TEPCIEKTUBHI, bubnnorexka [HOK

AKOJIOTUYECKHUE aCIEKThI SIACPHOM 15.04.2025 @ https://m.edsoo.ru/ff0d1356

SHEPTEeTHUKHU.
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OnemeHTapHble YacTUllbl. OTKpbITHE
Mo3uTpoHa. MeToIbl HAOMIOACHUS U

perucTpanru 3JICMCHTAPHBIX YaCTHUII.

bubmuoreka [JOK

54
Kpyruebiii cton «®yHnameHTaabHbIe 16.04.2025  https://m.edsoo.ru/ff0d0e38
B3auMogercTBUA. EnuHCTBO
(hbU3UYIECKON KapTUHBI MUPa»
3TaHI)I pa3BI/ITI/I$I aCTpOHOMI/II/I.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE )
http://schoolcollection.edu.ru
3HAYCHHE aCTPOHOMHH. Buy
55 . 60 C 99 04.2025 https://www.yaklass.ru/
SB?BI[HOFO Heba. Co3Be3aus, IpKue .04. https://resh.edu.ru/
3BE3/IbI, INIAHETHI, UX BUIUMOE
nBkenre. ColIHEUHAs cucreMa
http://schoolcollection.edu.ru
Comnaue. CoyHeuHast aKTUBHOCTb.
56 1 C . 93.04.2025 https://www.yaklass.ru/
CTOYHUK 3H€pFI/II/I OJIHIIA U 3BE3/ . . https://resh.edu.ru/
3BE311BI, NX OCHOBHBIE
XapaKTEPUCTHUKU. 3BE3/1bI INIABHON .
HOCIIEIOBATE N HOCTH. BHYTpeHHee http://schoolcollection.edu.ru
57 _ - PHYTP 99.04.2025 https://www.yaklass.ru/
ctpoenue 38E31. COBpeMEHHBIE .04. httos://resh.edu.ru/
MIPEJICTABJICHHS O TIPOUCXOXKICHUH H
sposrronny CoJiHIa U 3BE3
Muneunsiii Ilyte — Hama 'anakTuka. .
http://schoolcollection.edu.ru
IMonoxenue u aBmwxenne ConaHIa B
58 . https://www.yaklass.ru/
lNanaktuke. ['anaktuku. YépHbie 30.04.2025 .
https://resh.edu.ru/
)II)IpBI B H)Ian TAJIAKTHK
Bcenennas. Pazoeranue raiakTuk. http://schoolcollection.edu.ru
59 Teopus Boibiroro B3psIsa. https://www.yaklass.ru/
P P 06.05.2025

PennkroBoe uznydeHue.

https://resh.edu.ru/
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MeraranakTuka

Hepemennsie mpo6ieMbl

http://schoolcollection.edu.ru

60 1 https://www.yaklass.ru/
ACTPOHOMIH 07.05.2025 https://resh.edu.ru/
http://schoolcollection.edu.ru
KontponbHas padoTa «2JIeMEHTHI
61 1 https://www.yaklass.ru/
ACTPOHOMUU U acCTPOPHUIUKI» 13.05.2025 httos://resh.edu.ru/
O6o06maromuii ypok. Ponb husuku u
ACTPOHOMHUHU B DIKOHOMHUYECKO, http://schoolcollection.edu.ru
62 TEXHOIOTMYECKOH, COLIMATIBLHON U 1 https://www.yaklass.ru/
. 14.05.2025 .
ATUYECKOH chepax NesaTeTbHOCTH https://resh.edu.ru/
YeloBeKa
O6o6maromuit ypok. Poib n mecto
kKR 1 acT O}LIPOMHH s http://schoolcollection.edu.ru
63 vp N 1 https://www.yaklass.ru/
COBPEMEHHOI HAyYHOU KapTHHE 20.05.2025 httos://resh.edu.ru/
Mupa ' o
O606maromuii ypok. Poib
¢bu3nueckoil Teopuu B
64 1 https://resh.edu.ru/
(hopMUpOBaHUH TIPE/ICTABICHHI O 21.05.2025 :
(bu3nuecKoil KapTuHe MUpa
O6o06matomuit ypok. Mecto
65 (bu3nyecKoil KapTUHBI MHUpa B 00IIEM 1 httos://resh.edu.ru/
PSAy COBPEMEHHBIX €CTECTBEHHO- 27.05.2025
HAyYHBIX TIPEJCTABICHUN O IPUPOEC
66 PesepBHbIil ypok. MarautHoe noie. 1 https://resh.edu.ru/
DneKTpoMardHuTHasT MHIYKITUS 28.05.2025
OBIIEE KOJIMYECTBO YACOB I10 66

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumes .41, byxosues b.b., Corckuit H.H.; ox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocemenue»

» ®msuka, 11 krace/ Msakumes I'.J1., bByxosues b.b., Hapyrun B.M.; ox
penakiueit [TapdpentreBoii H.A. AkuimonepHoe o61iectBo «M31aTenscTBo

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS:

1. ®usuka. 10 knacc. YueOHuUk A1t 0011e00pa3oBaT. OpraHu3alyii ¢ Npui.Ha
ANEKTPOH. HOocHTele: 6a30BbIi U poduibHbIid ypoBHU/ ', Mskumes, b.b.
byxosies, Corckuii H.H./ M.: IIpocBemienue

2. ®uswmka, 11 kmace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M.; ox
penakmueit [lapdentreBoit H.A. AknimonepHoe oomecTBo «M3maTeascTBo
«IIpocBemenue»

3. ®usuka. «kKOHCTPYKTOP» CaMOCTOSITEIBHBIX M KOHTPOJIbHBIX padot. 10 — 11
KJIaCChI: ocoOue i yuuTtenen oomieo0paszopart. yupexaenuii/ C.M.
AnppromeukuH, A.C. Cinyxaesckuii.- M.: [Ipocsemenue, 2018.

4.  Coopnuk 3amad no pusuke. 10-11 xmaccsl (k yueOnukam I'.51. Msxuresa

u.ap.) — M.: Dx3ameHn, 2019.





MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://urok.1c.ru/

http://schoolcollection.edu.ru

https://www.yaklass.ru/

https://resh.edu.ru/

bubarorexa LIOK https;//m.edsoo.ru/











MIIa+gYJKoZIhvcNAQcCoIIa6zCCGucCAQExDjAMBggqhQMHAQECAgUAMAsGCSqGSIb3DQEHAaCC

FoMwggVRMIIE/qADAgECAhEAlR+jR3xhBDqt+oWGJ4I0QjAKBggqhQMHAQEDAjCCATsxITAfBgkq

hkiG9w0BCQEWEmRpdEBkaWdpdGFsLmdvdi5ydTELMAkGA1UEBhMCUlUxGDAWBgNVBAgMDzc3INCc

0L7RgdC60LLQsDEZMBcGA1UEBwwQ0LMuINCc0L7RgdC60LLQsDFTMFEGA1UECQxK0J/RgNC10YHQ

vdC10L3RgdC60LDRjyDQvdCw0LHQtdGA0LXQttC90LDRjywg0LTQvtC8IDEwLCDRgdGC0YDQvtC1

0L3QuNC1IDIxJjAkBgNVBAoMHdCc0LjQvdGG0LjRhNGA0Ysg0KDQvtGB0YHQuNC4MRgwFgYFKoUD

ZAESDTEwNDc3MDIwMjY3MDExFTATBgUqhQNkBBIKNzcxMDQ3NDM3NTEmMCQGA1UEAwwd0JzQuNC9

0YbQuNGE0YDRiyDQoNC+0YHRgdC40LgwHhcNMjIwMTA4MTMzMjM5WhcNNDAwMTA4MTMzMjM5WjCC

ATsxITAfBgkqhkiG9w0BCQEWEmRpdEBkaWdpdGFsLmdvdi5ydTELMAkGA1UEBhMCUlUxGDAWBgNV

BAgMDzc3INCc0L7RgdC60LLQsDEZMBcGA1UEBwwQ0LMuINCc0L7RgdC60LLQsDFTMFEGA1UECQxK

0J/RgNC10YHQvdC10L3RgdC60LDRjyDQvdCw0LHQtdGA0LXQttC90LDRjywg0LTQvtC8IDEwLCDR

gdGC0YDQvtC10L3QuNC1IDIxJjAkBgNVBAoMHdCc0LjQvdGG0LjRhNGA0Ysg0KDQvtGB0YHQuNC4

MRgwFgYFKoUDZAESDTEwNDc3MDIwMjY3MDExFTATBgUqhQNkBBIKNzcxMDQ3NDM3NTEmMCQGA1UE

Awwd0JzQuNC90YbQuNGE0YDRiyDQoNC+0YHRgdC40LgwZjAfBggqhQMHAQEBATATBgcqhQMCAiMB

BggqhQMHAQECAgNDAARAWkprpB1rjwuMWr92vPYzbt8Wq7+Df4+vGuD2UT4o/N1u9EfC461uGUn3

aiCZL6LuaEMMY+xaG09V25X0pupAjqOCAdAwggHMMIH1BgUqhQNkcASB6zCB6Aw00J/QkNCa0Jwg

wqvQmtGA0LjQv9GC0L7Qn9GA0L4gSFNNwrsg0LLQtdGA0YHQuNC4IDIuMAxD0J/QkNCaIMKr0JPQ

vtC70L7QstC90L7QuSDRg9C00L7RgdGC0L7QstC10YDRj9GO0YnQuNC5INGG0LXQvdGC0YDCuww1

0JfQsNC60LvRjtGH0LXQvdC40LUg4oSWIDE0OS8zLzIvMi8yMyDQvtGCIDAyLjAzLjIwMTgMNNCX

0LDQutC70Y7Rh9C10L3QuNC1IOKEliAxNDkvNy82LTQ0OSDQvtGCIDMwLjEyLjIwMjEwPwYFKoUD

ZG8ENgw00J/QkNCa0JwgwqvQmtGA0LjQv9GC0L7Qn9GA0L4gSFNNwrsg0LLQtdGA0YHQuNC4IDIu

MDAMBgUqhQNkcgQDAgEAMEMGA1UdIAQ8MDowCAYGKoUDZHEBMAgGBiqFA2RxAjAIBgYqhQNkcQMw

CAYGKoUDZHEEMAgGBiqFA2RxBTAGBgRVHSAAMA4GA1UdDwEB/wQEAwIBBjAPBgNVHRMBAf8EBTAD

AQH/MB0GA1UdDgQWBBTJE1ixTKdiOn7SPzym5xR8nXCjhjAKBggqhQMHAQEDAgNBAIJJeEgKDdJn

9NMK1EmkEW5cZLLc95lMR47B04ci/S1aI3arSY9HMH+jqv0xeMap3N9ga0KurWXkWxdk4jlz/ZIw

ggfdMIIHiqADAgECAgpsCcB2AAAAAAmMMAoGCCqFAwcBAQMCMIIBOzEhMB8GCSqGSIb3DQEJARYS

ZGl0QGRpZ2l0YWwuZ292LnJ1MQswCQYDVQQGEwJSVTEYMBYGA1UECAwPNzcg0JzQvtGB0LrQstCw

MRkwFwYDVQQHDBDQsy4g0JzQvtGB0LrQstCwMVMwUQYDVQQJDErQn9GA0LXRgdC90LXQvdGB0LrQ

sNGPINC90LDQsdC10YDQtdC20L3QsNGPLCDQtNC+0LwgMTAsINGB0YLRgNC+0LXQvdC40LUgMjEm

MCQGA1UECgwd0JzQuNC90YbQuNGE0YDRiyDQoNC+0YHRgdC40LgxGDAWBgUqhQNkARINMTA0Nzcw

MjAyNjcwMTEVMBMGBSqFA2QEEgo3NzEwNDc0Mzc1MSYwJAYDVQQDDB3QnNC40L3RhtC40YTRgNGL

INCg0L7RgdGB0LjQuDAeFw0yNDA1MzAwODM4MzRaFw0zOTA1MzAwODM4MzRaMIIBYTEgMB4GCSqG

SIb3DQEJARYRdWNfZmtAcm9za2F6bmEucnUxGDAWBgNVBAgMDzc3INCc0L7RgdC60LLQsDEVMBMG

BSqFA2QEEgo3NzEwNTY4NzYwMRgwFgYFKoUDZAESDTEwNDc3OTcwMTk4MzAxYDBeBgNVBAkMV9CR

0L7Qu9GM0YjQvtC5INCX0LvQsNGC0L7Rg9GB0YLQuNC90YHQutC40Lkg0L/QtdGA0LXRg9C70L7Q

uiwg0LQuIDYsINGB0YLRgNC+0LXQvdC40LUgMTEZMBcGA1UEBwwQ0LMuINCc0L7RgdC60LLQsDEL

MAkGA1UEBhMCUlUxLjAsBgNVBAoMJdCa0LDQt9C90LDRh9C10LnRgdGC0LLQviDQoNC+0YHRgdC4

0LgxODA2BgNVBAMML9Ck0LXQtNC10YDQsNC70YzQvdC+0LUg0LrQsNC30L3QsNGH0LXQudGB0YLQ

stC+MGYwHwYIKoUDBwEBAQEwEwYHKoUDAgIjAQYIKoUDBwEBAgIDQwAEQP39mzZdfncfn43QomQm

u64py87hXMckPCVdklh/Bpi06VdpnA/KuMXoXlHT8H+kqcPR/JiCpLfxpcRswU3U3bOjggQ9MIIE

OTASBgNVHRMBAf8ECDAGAQH/AgEAMIGUBgUqhQNkbwSBigyBh9Cf0YDQvtCz0YDQsNC80LzQvdC+

LdCw0L/Qv9Cw0YDQsNGC0L3Ri9C5INC60L7QvNC/0LvQtdC60YEgVmlQTmV0IFBLSSBTZXJ2aWNl

ICjQvdCwINCw0L/Qv9Cw0YDQsNGC0L3QvtC5INC/0LvQsNGC0YTQvtGA0LzQtSBIU00gMjAwMFEy

KTAOBgNVHQ8BAf8EBAMCAcYwJwYDVR0gBCAwHjAIBgYqhQNkcQEwCAYGKoUDZHECMAgGBiqFA2Rx

AzCCAX0GA1UdIwSCAXQwggFwgBTJE1ixTKdiOn7SPzym5xR8nXCjhqGCAUOkggE/MIIBOzEhMB8G

CSqGSIb3DQEJARYSZGl0QGRpZ2l0YWwuZ292LnJ1MQswCQYDVQQGEwJSVTEYMBYGA1UECAwPNzcg

0JzQvtGB0LrQstCwMRkwFwYDVQQHDBDQsy4g0JzQvtGB0LrQstCwMVMwUQYDVQQJDErQn9GA0LXR

gdC90LXQvdGB0LrQsNGPINC90LDQsdC10YDQtdC20L3QsNGPLCDQtNC+0LwgMTAsINGB0YLRgNC+

0LXQvdC40LUgMjEmMCQGA1UECgwd0JzQuNC90YbQuNGE0YDRiyDQoNC+0YHRgdC40LgxGDAWBgUq

hQNkARINMTA0NzcwMjAyNjcwMTEVMBMGBSqFA2QEEgo3NzEwNDc0Mzc1MSYwJAYDVQQDDB3QnNC4

0L3RhtC40YTRgNGLINCg0L7RgdGB0LjQuIIRAJUfo0d8YQQ6rfqFhieCNEIwHQYDVR0OBBYEFAZk

E6fO4IPipn2fiafWVhmYTNmnMGgGA1UdHwRhMF8wLaAroCmGJ2h0dHA6Ly9jcmwuZ29zdXNsdWdp

LnJ1L2NkcC9ndWMyMDIyLmNybDAuoCygKoYoaHR0cDovL2NybDIuZ29zdXNsdWdpLnJ1L2NkcC9n

dWMyMDIyLmNybDBDBggrBgEFBQcBAQQ3MDUwMwYIKwYBBQUHMAKGJ2h0dHA6Ly9jcmwuZ29zdXNs

dWdpLnJ1L2NkcC9ndWMyMDIyLmNydDCB9QYFKoUDZHAEgeswgegMNNCf0JDQmtCcIMKr0JrRgNC4

0L/RgtC+0J/RgNC+IEhTTcK7INCy0LXRgNGB0LjQuCAyLjAMQ9Cf0JDQmiDCq9CT0L7Qu9C+0LLQ

vdC+0Lkg0YPQtNC+0YHRgtC+0LLQtdGA0Y/RjtGJ0LjQuSDRhtC10L3RgtGAwrsMNdCX0LDQutC7

0Y7Rh9C10L3QuNC1IOKEliAxNDkvMy8yLzIvMjMg0L7RgiAwMi4wMy4yMDE4DDTQl9Cw0LrQu9GO

0YfQtdC90LjQtSDihJYgMTQ5LzcvNi00NDkg0L7RgiAzMC4xMi4yMDIxMAwGBSqFA2RyBAMCAQEw

CgYIKoUDBwEBAwIDQQDyAlmJKxndeuBD4y18LcpbypReAUQAkFEt9AAzZx119V7yM89VC14pGTnP

tArED1Wru2MnJjH8ksOQcyUdaZRVMIIJSTCCCPagAwIBAgIQRMScL5HGzUOO98ur9awqojAKBggq

hQMHAQEDAjCCAWExIDAeBgkqhkiG9w0BCQEWEXVjX2ZrQHJvc2them5hLnJ1MRgwFgYDVQQIDA83

NyDQnNC+0YHQutCy0LAxFTATBgUqhQNkBBIKNzcxMDU2ODc2MDEYMBYGBSqFA2QBEg0xMDQ3Nzk3

MDE5ODMwMWAwXgYDVQQJDFfQkdC+0LvRjNGI0L7QuSDQl9C70LDRgtC+0YPRgdGC0LjQvdGB0LrQ

uNC5INC/0LXRgNC10YPQu9C+0LosINC0LiA2LCDRgdGC0YDQvtC10L3QuNC1IDExGTAXBgNVBAcM

ENCzLiDQnNC+0YHQutCy0LAxCzAJBgNVBAYTAlJVMS4wLAYDVQQKDCXQmtCw0LfQvdCw0YfQtdC5

0YHRgtCy0L4g0KDQvtGB0YHQuNC4MTgwNgYDVQQDDC/QpNC10LTQtdGA0LDQu9GM0L3QvtC1INC6

0LDQt9C90LDRh9C10LnRgdGC0LLQvjAeFw0yNDA4MjIwNjQwMDJaFw0yNTExMTUwNjQwMDJaMIIC

RDELMAkGA1UEBhMCUlUxLDAqBgNVBAgMI9Cg0L7RgdGC0L7QstGB0LrQsNGPINC+0LHQu9Cw0YHR

gtGMMRcwFQYDVQQHDA7Ql9Cy0LXRgNC10LLQvjEZMBcGA1UEDAwQ0JTQuNGA0LXQutGC0L7RgDGB
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