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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOHM 00pa3oBaTeIbHOU Mporpammsl, mnpeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copepxanue mnporpaMMbl 1O (U3MKe HampaBieHO Ha (HopMUpOBaHHE
€CTECTBEHHO-HAYYHOM KapTHHBI MHupa oOyuyatomnuxcs 10kmacca npu o0ydyeHUH Ux
¢u3uke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOJAXO0JA.
[Iporpamma mno ¢Qusuke coorBeTcTBYeT TpeboBanusim @OIOC COO «k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yJibTaTaM
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM MpeaMeramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3YYEHHs] (PM3HKM HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMMma 1o (pusmke BKIIOYAET:

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

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO F0J1aM 00YUYEHUS;

e cojepkaHue yaeOHoro npeameTa « Du3nKay 1mo rojgaMm 00ydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir uw actpoHomued. Mcmonb3oBaHHE MW AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METO/I MO3HAHUS TIPY BBINIOJIHEHUU UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLMUIIBI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuasl U3 BCEX Pa3esioB (DU3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

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

CrepKHEBBIMHU dJIEMEHTaMU Kypca (DU3MKH Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

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



3aKOHOMEPHOCTH KaK M3 OJHOro pasziena Kypca, TaK W MHTETPUPYS 3HAHUSA M3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOIO 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
IpEeIMETHOr0 KabuHeTa (M3MKM WM B YCJIOBUAX HMHTEIPUPOBAHHOIO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyAoBaHHE (POpPMHUpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IOCTPOEHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTUE HUX HMHTEJUIEKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTepUH U PyHAaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

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

JlocTmxeHre 3TUX Lene 00ecreynBaeTCsl pelIeHneM CIeIyIoMMUX 3aad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYast MEXaHHKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB peELIEHUs PAa3IMYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
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 oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
OPAKTUUECKUX paboOT SIBISETCA PEKOMEHJOBAHHBIM, YUWUTEIb JEJaeT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupojae. HaydHble MeTOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckne 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

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

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

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

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] 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 Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaibHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJBXEHUS U cuiia TpeHus nokos. Koadduiuent 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 MPUMEHEHHUE: 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 MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJIbCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  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 SHEPIrHH
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 nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamurku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIJIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

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

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CrOpaHusi, peaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTU3aIs. Y IeJbHasl TeroTa miasieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH KynoHna. TodeuHbli 2NEKTPUUYECKUI 3apsi.
Onextpuyeckoe mnone. Hampsk€HHOCTh 3nekTpuyeckoro mnois. IIpunHiun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHUMKM UM AMAJNIEKTPUKU B IJIEKTPOCTATHUECKOM IIOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DIEKTpOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
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 IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 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.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYINAsl CUJa U BHYTPEHHEE COMPOTHBIICHHE HCTOYHHKA TOKAa.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MMyYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBocTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOUALUS. DIIEKTPOIIH3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
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 paspsaa ¥ IPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MexknpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBS3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, Qu3myeckas BeJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPENAayH, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

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



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJMTHYECKAS IMCCOLMALINS,
rajgbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUTATEIb BHYTPEHHEIrO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpEBATEIIbHbBIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenune yueOHOTrO mpeamera «Pu3nkay Ha ypoOBHE cpeaHero oOmero oopasoBanus (6a30BbIM ypOBEHB) TOJDKHO
00eCTnevnTh JOCTHKCHHE CIACAYIONINX JHYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOro npeamera « PuU3nKa» JOHKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTH
o0y4aromuxcsi PyKOBOJACTBOBAaThCA C(HOPMUPOBAHHOW BHYTPEHHEM NO3ULIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAlMi, IO3UTHUBHBIX BHYTPEHHUX YOEKIEHHUH, COOTBETCTBYIOLIUX TPAJULIUOHHBIM LEHHOCTSM POCCHHCKOrO
oOliecTBa, paclIMpeHUe KU3HEHHOTO OMbITAa U OMbITA JEATEIbHOCTU B IMPOILIECCE PEaU3allid OCHOBHBIX HAINpaBICHUN
BOCIIUTATENBHON NESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

Cc(pOPMUPOBAHHOCTH T'PAXKJAHCKON MO3UIMKM O0YYaroIIerocsi Kak akTUBHOTO M OTBETCTBEHHOT'O YJIEHa POCCHMCKOTO
00111eCTBa;

MPUHATUE TPATULIUOHHBIX 00IEYEIOBEYECKUX T'YMAHUCTUUECKUX U JJIEMOKPATHUYECKUX LICHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JE€ATEIbHOCTh B MHTEpEcax TIpPakJaHCKOro OOIIeCTBa, Yy4acTBOBaTh B
CaMOYTIPaBJIEHWU B 00pa30BaTeIbHON OpraHU3allNY;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUH C UX (PYHKUMSIMH U HA3HAUCHHUEM;

TOTOBHOCTBH K TYMaHUTAPHON U BOJIOHTEPCKOMU JAEATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUMCKON IPasKIAHCKOW UJIEHTUYHOCTH, TATPUOTU3MA;

[EHHOCTHOE OTHOILIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHMKEHHUSIM POCCHUMCKUX YUEHBIX B 001acTU (DU3UKHU U
TEXHUKHU;

3)AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(pOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBECHMUS;



CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS, OPHUEHTHPYICh Ha MOpPaIbHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YKCJIE€ B ACSTEILHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4)3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJItOUasl SCTETUKY HAYYHOI'O TBOPUECTBA, MPUCYILETO (PU3NUECKON HAYKE;

S)Tpy0BOro BOCIIMTAHMS:

HMHTEpEC K pa3inuHbIM chepaM npodeccuoHaabHON eITeIbHOCTH, B TOM YHCJIE€ CBSI3aHHBIM C (DU3UKON U TEXHUKOMH,
yYMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOp Oy TyIIeH npodeccuu U peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JaCTH (U3HKK HA IPOTSHKEHUU BCEH KU3HH,

6)3K0,10r14eCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYPhl, 0OCOZHAHUE TJI00ATBLHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM;

MJJAHUPOBAHUE U OCYIIECTBIICHHE JEUCTBUI B OKPYXAIOIIEH cpejie Ha OCHOBE 3HAHUS 11€JIEH YCTOMYMBOTO Pa3BUTHS
YEeJI0BEYECTBA;

pacIIMpEeHUEe OMbITA JEATEILHOCTH SKOJIOTUYECKON HAMIPABICHHOCTH Ha OCHOBE UMEIOITUXCS 3HAHUMN 10 (PUBHKE;

7)IEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3HMUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOU JIeSITEIbHOCTH, TOTOBHOCTh B IIPOIIECCE U3YUCHUS! (PUBUKU OCYIIECTBIIATH MMPOEKTHYIO
U UCCJIeIOBATEILCKYIO IEATETbHOCTh MHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAIbHbIE Y4eOHbIE 1eiCTBUA

ba3zoBble JJornueckue aelicTBUA:
CaMOCTOATENbHO (POPMYJIMPOBATH U aKTYaIU3UPOBATH MPOOIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENEIATH LENH AEITENbHOCTH, 3a1aBaTh IapaMeTPbl U KPUTEPUHU UX JOCTUKECHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMbIX (PU3UUECKUX SBICHUSIX;



pa3pabaThiBaTh IUTAH PEIICHHUS TPOOJEMBI C y4ETOM aHaln3a MMEIONIUXCS MaTepUajbHBIX M HEMaTEPHAIBHBIX
peCypcoB;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBAaTh COOTBETCTBHUE PE3YJIbTATOB LEJISIM, OLICHUBATH PHUCKHU
MOCJICACTBUM JI€SATEILHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble nccienoBare/ibCKue 1eiCTBUA.

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

BJIaJIeTh HaBBIKAMHU Y4e€OHO-UCCIE0BATEILCKON U MPOEKTHOMN JEATeIbHOCTH B 00J1acTH (DU3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB pelleHus 3a1ad  (U3WYECKOro COJEpKaHMs, MNPUMEHECHUIO
pPAa3JIUYHBIX METOJIOB MO3HAHUS,

BIIQJICTh BHJAMHU JCATEILHOCTH II0 TOJYYCHHIO HOBOTO 3HAHMS, €ro HWHTEpHpeTaluy, IpeoOpa3oBaHUIO H
MIPUMCEHEHHIO B PA3IMYHBIX YUCOHBIX CUTYAIUAX, B TOM YUCJIC TIPH CO3aHUN YIEOHBIX IIPOCKTOB B 00JaCTH (DH3UKHU;

BBISIBJISITh IPUUYUHHO-CIIC/ICTBEHHBIE CBSI3U U aKTyaJM3UPOBATh 3aJ1auy, BBIJIBUTATh TUIIOTE3Y €€ pelICHUs], HaXOAUTh
apryMEHTHI JUIsl JOKA3aTENbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS,

AHAJIM3UPOBATH TOJYYEHHBIC B XOJIE€ PEIICHUS 3aJa4M PE3YyJbTaThl, KPUTUYECKU OLECHUBATH WX JOCTOBEPHOCTD,
MIPOrHO3UPOBATHh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33a/ladyd B 0Opa30BaTEIBHOU JEATEIHLHOCTH, B TOM YHUCJIE MPU N3YYCHUH
busuKy;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTD 3HAHUS TI0 (PU3UKE B MPAKTUIECKYIO 00JIACTh )KU3HEIEATEILHOCTH,

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIE UJIEHU, MIPEIJIaraTh OPUTMHAJIBHbBIC IMOJIXO/bI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pa6ora ¢ undpopmaunmeii:



BJIAJICTh HaBBIKAMH TIOJIyYCHUsS WHGOpMAIUU (PH3UIECKOTO COJECPKAaHUSA M3 HMCTOYHHKOB pPAa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIIATH IMOUCK, aHAIN3, CHCTEMATU3alMI0 ¥ MHTEPIPETAINI0 HHPOPMAIMK Pa3InIHBIX BUIOB H
dbop™m mpeACcTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTh HH(OpMAITUH;

UCIIOJIB30BaTh CPEICTBA WHGOPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTHMH B PpEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpPEeOOBaHHWI 3PrOHOMHKH, TEXHHKH OC30ITaCHOCTH,
THUTHCHBI, PECYPCOCOCPEKCHHSI, TPABOBBIX U ATHUCSCKUX HOPM, HOPM HH(POPMAIIMOHHOM OE30MacCHOCTH;

CO3/1aBaTh TEKCThI (U3MYECKOTO COJMCP)KAHUS B Pa3IUYHBIX (opMarax ¢ y4éTOM HasHaueHUS HHDOpMAIHUHA |
IIEJICBO ayTUTOPHH, BEIOMpAsi ONTUMAaIbHYIO0 (POpPMY IIPEICTABICHHS U BU3YaTH3AIHH.

KoMMyHUKAaTHBHbIC YHHMBEpPCAJIbHbIC Y4eOHbIE JCHCTBUS

OCYILIECTBIISATH OOIIEHUE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU JESTENbHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(QIUKTHBIX CUTYallMi U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO HU3J1araTh CBOI TOUKY 3PEHMS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOTHI;

BBIOMPATh TEMATUKY W METOJIbl COBMECTHBIX ACHCTBUMN C yUETOM OOILIMX UHTEPECOB U BO3MOKHOCTEMN Ka)KIOro 4jieHa
KOJIJIEKTHUBA;

IIPUHUAMATH LIEJIM COBMECTHOM JAEATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JCHCTBUS MO €€ JOCTHKECHUIO:
COCTaBJIATh IUIaH JECUCTBUM, paclpeAessTh poiu C YYETOM MHEHUM YYaCTHHMKOB, OOCYXJIaTh pe3yJbTaThbl COBMECTHOU
paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJAJa M KaXJIOT0 YJYacTHHKA KOMAaHIbl B OOIIMH pe3yiapTaT MO pa3pabOTaHHBIM
KPUTEPHUSIM;

IIpeUIaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEH C NMO3ULUN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIJISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEAEHUE B PA3JWYHBIX CHUTYAlUSAX, HPOSIBIATH TBOPYECTBO H
BOOOpaxeHue, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeicTBUSA



Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATEIbHYIO JIEATEIBHOCTh B 00JIACTH (PU3UKU M aCTPOHOMHH, BBISBISTH
po6JieMbl, CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOATENILHO COCTABJISTH IJIaH PEIICHUs] PacUETHBIX M KAYECTBEHHBIX 3aJa4, IJIAH BBHIMOJIHEHUS MPAKTUYECKON
paboThI C YYETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOUYTECHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacIupsATh paMKH y9eOHOTO MPpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO SPYAMLIMH B 001acTh (PU3MKH, MOCTOSHHO MOBBILIATH CBOM
00pa3oBaTeNbHbIN U KYJbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, BHOCHTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB
EISIM;

BJIQ/ICTh HaBBIKAMH T[I03HABATEIBHONW pe(IECKCHU KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHUM W MBICIHTEIBHBIX
MIPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHUI;

UCTIONIb30BaTh PUEMBI pe(ICKCUU TSl OLIEHKH CUTYyallld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX TPU aHATIU3€ PE3YIbTaTOB JICATEIbHOCTH;

NPUHUMATH Ce0sI, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

IPUHUMATh MOTHUBBI 1 apTYMEHTHI APYTUX MPHU aHAIIN3€ PE3yTbTATOB CATEIHLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B npouiecce 1ocTHKEHHS IMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI 110 (PU3UKE 711 YPOBHS CPEIHETO OOIIEeTOo
o0Opa3oBaHMs y 00yUarOIUXCsl COBEPILICHCTBYETCS YMOLIMOHANIBHBIN UHTEJUIEKT, IPEANoararouii chOpMHUpPOBAHHOCTS:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE IMOILMOHAIBHOE COCTOSHHE, BUACTH HAMPABICHHS
pa3BUTHSI COOCTBEHHOHN AMOITMOHATILHOM chephl, ObITh YBEPEHHBIM B CEOE;



CaMOPETYJIUPOBAHUSI, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEICHUE,
CIOCOOHOCTH aIaITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSM U TIPOSIBIISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKIIOYAIOIICH CTPEMJICHUE K JIOCTUXKEHUIO LIEJU U yCHeXy, ONTUMU3M, HHUIIUATUBHOCTD,
yMEHUE JACHCTBOBATH UCXO/ISl U3 CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHMMAaTh 53MOLMOHATBHOE COCTOSIHME JIPYTUX, YYUTHIBaTh €ro Mpu
OCYIIECTBIICHUH OOIIEHHUs, CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAILHBIX HAaBBIKOB, BKJIIOUAIOUIMX CIIOCOOHOCTH BBICTPaMBaTh OTHOILICHUSI C APYTUMHU JIIOJbMHU, 3a00TUTHCH,
MPOSIBJISITH HHTEPEC U pa3peliaTb KOHQIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 Kjacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOW HAy4YHON KapTHHBI MUpPA, B
Pa3BUTUH COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIILHOCTH JIIOACH;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS N3YUEHHBIX (U3MUECKUX MOJIENIeH: MaTepualibHas TOYKa, MHEpIHaIbHas CUCTeMa
oTcu€Ta, aOCOJIOTHO TBEPJOE TENO, HACAIBHBIN Ta3, MOJEIH CTPOCHHS Ta30B, KHIKOCTEH M TBEPABIX TEJ, TOUYCUHBIH
AJIEKTPUUYECKUH 3apsii MPU pellieHUH PU3NUECKUX 3a/1a4;

pacro3HaBath (pusznueckue siBaeHUs (TPOILIECChl) U OOBSCHATh UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISIPHO-
KUHETUYECKOW TEOPUU CTPOCHHUSI BEIIECTBA M JJIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEIHOE
JBIDKEHWE, CBOOOTHOE MaICHUE Tel, IBIXKCHHE 110 OKPY>KHOCTH, HHEPIIUS, B3auMoaecTBue Tei, nuddysus, OpoyHOBCKOE
JBI)KCHUE, CTPOCHUE KUJIKOCTEH U TBEPIBIX TeJ, U3MEHEHHE O0BEMA Tel MPU HarpeBaHUU (OXJIAKICHUH), TEIIOBOE
paBHOBECHE, HCMApeHHE, KOHJCHCAIMs, IUIaBJICHUE, KPUCTA/UIM3AlUs, KUIICHUE, BJIAXXHOCTb BO3/yXa, IOBBIIICHHUE
JIaBJICHHS raza MPU €ro HarpeBaHUHU B 3aKPBITOM COCYJIE, CBSI3b MEXIy NapaMeTpaMH COCTOSHUS Ta3a B M30IpoIleccax,
AIIEKTpU3aUs TeJl, B3aUMOJECHCTBHE 3apsI0B;

OMHCHIBATh MEXAHWYECKOE [BIDKCHUE, HCTOJB3Yyd (U3UYECKHUE BEIMYMHBI: KOOpJWHATA, IyTh, IEpPEMEIICHUE,
CKOpPOCTh, YCKOPEHHE, Macca Tena, CHila, UMIYJIbC Tejla, KHHETUYECKask SHEPIrus, MOTECHIIMAIbHAS YHEPTUS, MEXaHUUECKAs



paboTa, MexaHHMYECKasi MOIIHOCTh; TIPU OMUCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKHUI CMBICI MCIOJB3YEMBIX BEIHUMH,
uX O00O03HAYEHUS W €IUHHULBI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYUHY C JIPYTHMH
BEJIMYMHAMU;

OIKCHIBaTh U3YUYEHHBIE TEIIOBBIE CBOWCTBA TEJ U TEIUIOBBIE SIBJICHUS, UCIIOIb3Ys (PU3HMUECKUE BEIIMYMHBI: JaBJICHUE
rasa, TemIrepaTrypa, CpeHsasl KUHETUYEeCKasi YHEPTUsl XaOTUYECKOTO JIBUKEHUS MOJIEKYJ, CPEAHEKBApAaTUYHASI CKOPOCTh
MOJICKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, padbora raza, KO3QGUIUEHT MOJE3HOTO ACUCTBUS TEILIOBOTO
JIBUTATENS; TP ONKCAHUU TMPABUIBHO TPAKTOBATH (PM3MUYECKUN CMBICH HCIIOJIb3YEMbIX BEIMYWH, UX O0O3HAUCHUS |
€IMHULIbI, HAXOIUTb (POPMYJIbI, CBA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMU BEIMUNHAM;

OINKCHIBaTh M3yUEHHBIE 3JIEKTPUUECKHE CBOMCTBA BELIECTBA M DJJIEKTPUUECKHUE SBJICHUS (IPOLECCHI), HCIONb3Ys
(¢u3nyecKkue BEIMYUHBL BJIEKTPUUYECKUN 3apsifl, IJIEKTPUUYECKOE I0JIe, HANpsHKEHHOCTh IMOJIA, MOTEHLUal, pa3HOCTb
MOTEHIIMAJIOB; TP ONKCAHUU MPABWIBHO TPAKTOBAaTh (PM3MUECKUN CMBICT UCIOIB3YEMBIX BEITHUYMH, UX OO0O3HAUCHUS U
€IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE JaHHYIO (PU3NUECKYIO BENTUYNHY C IPYTUMHU BEITMUYUHAMH;

aHaJIM3UPOBATh (PU3NUYECKUE MPOILIECCHI U SBJICHUS, UCTIONb3Ys (PU3NUECKUe 3aKOHBI U MIPUHIIMIIBL: 3aKOH BCEMUPHOTO
Tssrotenust, [, I m III 3akonbl HbproTOHA, 3aKOH COXpaHEHUsS MEXAHWYECKOM HSHEPTrHH, 3aKOH COXPAHEHHS HMITYJIbCa,
NPUHILIUAT CYTEPHNO3UIMN CHJI, TIPUHIIUAII PABHOIMPABUS WHEPUUATIBHBIX CHCTEM OTCU&Ta, MOJEKYJISIPHO-KUHETHUECKYIO
TEOPHUIO CTPOSHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON YHEPTHH TEIJIOBOTO JABM)KEHUS MOJICKYH C
aOCOIIOTHON TeMIIEpaTypoi, IEPBHIN 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHHS DJIEKTPUUIECKOTO 3apsiaa, 3akoH KynoHa,
IPUATOM Pa3NvaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BhIPAXKEHUE U YCIOBUS (TPaHULIbI, 00JIaCTH)
IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPHUHIIUIBI ACHCTBHS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3NnyaTh YCIOBHS UX
0€30I1acHOTO UCIIOJIb30BAHUS B IOBCEAHEBHOM KU3HH,

BBITMOJHATh 3KCIEPUMEHTHI MO0 HMCCIEA0BAaHUIO (PU3MUECKHUX SIBJCHHM U MPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEPEHM, MpHU 3TOM (OpMYyJIMPOBaTh MpoOIeMy/3aJady U TUIOTE3y Y4eOHOTo SKCIEpUMEHTa, COOMpPAaTh
YCTaHOBKY U3 MPEIJIOAKEHHOT0 000pyA0BaHNUS, TIPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOIBL;

OCYIIIECTBIAThH MPSMBIE U KOCBEHHBIE M3MEPEHUST (PU3NUECCKUX BEIMYWH, IIPH STOM BHIOMpATh OMTUMAIBHBIA CIIOCO0
U3MEPEHMS U UCII0JIb30BATh U3BECTHBIE METO/IbI OLIEHKH MOTPEILIHOCTEN U3MEPEHUI;



UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3MYECKUMHU BEJIMYMHAMH C WCIOJIB30BAaHUEM MPSAMBIX U3MEPEHUH, MPU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIBTATHI MOJYYCHHOU 3aBUCUMOCTH (DU3UIECKUX BEJIMYHMH B BUJE TAOJIUIT U
rpauKOB, ACIaTh BHIBOJBI 110 PE3yJbTaTaM UCCIIEAOBAHMS;

cobOoaTh MpaBuiaa 0€30MacHOTO TpyJa MHpH IMPOBEICHUM HCCICIOBAaHMM B paMKax y4eOHOTO SKCIIEpHMEHTAa,
y4eOHO-UCCIICIOBATEIbCKOM M MPOEKTHOM  JEATEIbHOCTH C  HUCIOJIb30BaHUEM HM3MEPUTEIIBHBIX YCTPOMCTB H
71a00paTOPHOTO 000PYAOBAHUS;

pelarbh pacy€THbIE 3a/1a4d C SIBHO 33JIaHHOM (PU3HYECKON MOJIEIbI0, UCTIOJIb3Ys (PU3NUYECKUE 3aKOHBI U MPUHITUIIBI,
Ha OCHOBE aHallM3a YCJIOBHUS 3aJlauyd BBIOMpATh (DU3WYECKYH0 MOJICb, BBIICIATh (DU3NUECKUE BEIUYMHBI U (POPMYJIBI,
HEOOXOJMMBIC IS €€ pelIeHUs], MPOBOJUTh PacdyEThl U OIEHHWBATh PEATBHOCTH MOJYYCHHOTO 3HAYCHHUS (U3UUYECKOU
BEJIMUMHBI,

pelIaTh Ka4eCTBCHHBIE 33J]a4M: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKAEHUM C OMOPOU Ha
M3YUYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SIBJICHUS,

HCIIOJB30BaTh TNPH pEIICHUH YYeOHBIX 3aJlad COBPEMEHHBbIC HWH()POpPMAIIMOHHBICE TEXHOJOTHH IS TIOWCKa,
CTPYKTYpPHPOBAaHUS, WHTEPIIPETAIMN U TIPEACTABICHUS y4eOHOW M HAYYHO-TIOIMYISAPHON WH(OpMAIMH, MOJIYYCHHON W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMAITHUIO;

MPUBOJUTHL TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAyKU, OOBICHEHUE
MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHUE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIB30BaTh TEOPETUUYECKHE 3HAHMSA MO (U3UKE B IMOBCEIHEBHON >XKM3HU IS oOecredeHus Oe30MacHOCTH IIPH
oOpameHn C¢ TOpuOOpaMH W TEXHUUYECKHUMH YCTPOWCTBAMH, IS COXPAHEHUsI 370pPOBbSI W COONIOACHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPYIKAIOIICH CPELE;

paboTaTh B rpymIie C BBHINOJHEHUEM Pa3JIMUHBIX COLUAJIBHBIX POJICH, IJIAaHUPOBATh PadbOTYy TPYIIIbI, PallMOHATBEHO
pacnpenemnsaTh 00s13aHHOCTH ¥ TUIAHUPOBATh JCSATEIBHOCTh B HECTAHJIAPTHBIX CUTYAIIMSIX, aJeKBaTHO OIEHWBATH BKJIA]l
KQKJIOTO U3 YYaCTHUKOB TPYIIIHI B PEIICHHE pACCMAaTPUBAEMOMN TTPOOIIEMBI.



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
Pa3znen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 0 0 https://m.edsoo.ru/7FALbF72
Hroro no pasneny 2
Paznen 2.MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! 0 0 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 TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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



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

Hroro no pazneny

Paznea 4.9JIEKTPOANMHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTeJibHbIE

padoThI padoTshI
pecypchl

®dusnka — HayKa O IPUPOJIC.

1 Hayunbie MeT(?)IK bI HOQI:H:HIfﬂ 1 0 0 bubmorexa LHOK

e A 04.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u mecTo ¢pusuku B

5 ($hOopMHPOBaHUK COBPEMEHHOMN 1 0 0 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEeTbHOCTH JIFOIeH
MexaHudeckoe JBHXEHUE.

3 OTHOCHUTENBHOCTh MEXaHHUYECKOTO 1 0 0 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IPSAMOIMHEHHOE 1 0 0 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE IPSIMOIMHEHHOE 1 0 0 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y cCKopeHue 1 0 0 bubnmnoreka [JOK
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 0 0 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHIIMTT OTHOCUTENBLHOCTH [ amuies. 1 0 0 bu6mmoreka [IOK



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

HuepuunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Tpunuun

bu6mmoreka [IOK

o cyneposuLit ciit. Bropoit ?aKOH https://m.edsoo.ru/ff0c3be8
HoroTona st MaTrepuanbHOW TOUKH

10 Tpetuii 3akoH HeroToHA 114 bubnnoreka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUpPHOTO TsAroreHus. Cuna

11 TsokecTd. [lepBas kocMudeckas bubmorexa LHOK

https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuia tpenus. Koaddunuent tpenus.

13 Cuna cinpOTMBnej)nqs){ npu I[BI/I)P;(GHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTynarenbHOE U BpalllaTeIbHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tena. bubnmnorexa [JOK
MowmenT cuisl [1neqo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIJIA
HNMnynsc MaTepuanbHOM TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE TBUKEHUE
PaGoTta 1 MOIITHOCTH CHJIBL.

16 Kunernueckas sHeprust bubnnorexka [JOK
MarepuanbHoif Touku. Teopema 00 https://m.edso0.ru/ff0c4502
M3MEHEHUU KMHETUYECKOW SHEPT U

17 [ToTeHnanpHass SHEPTHSL. bu6mmoreka [IOK



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

[ToTenuunanpHas s3HEpPTrUst yupyro
ne(hOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

[TorennmaneHble ¥ HENOTEHIIMATIbHbIC
cuitbl. CBsA3b paboThI
HETIOTEHIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TEL.
3aKOH COXpaHEHUS MEXaHUUECKOU
SHEPruu

JlaGopaTtophnast pabora
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PaCTHKEHUS
PE3UHOBOTO KIyTa»

KonTposnbHas pabora no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

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

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI TeoprH. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usMmepenue. lllkana remneparyp



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

Ienscus

Uneansubiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKEHUS MOJICKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napamMeTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a

29 N3omnporiiecchl B uaeaabHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTpenusisa sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crocoObl e€ m3MeHeHus. KonmmaecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BuyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa

bubmuorexa [JOK

31 Brpwt Teruionepesain https://m.edsoo.ru/ff0c5c36
VaenbHas TEIIOEMKOCTD BEILIECTBA.

39 KonuuecTBo Tennotel npu bubmuoreka [IOK
Tertonepenayde. AnnadaTHBIN https://m.edsoo.ru/ff0c5c36
mporiecc

33 [lepBrlii 3aKOH TEPMOAMHAMUKY U €TI0 bubmuoreka [IOK

MMPUMCHCHHUC K U30IIpoLIcccaM

https://m.edsoo.ru/ff0c5efc



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

HeoOpaTtumocTs nporieccos B

34 npupoje. Bropoii 3akoH bubmmorexa [JOK
prposte. BTop https://m.eds00.ru/ff0c6230
TEPMOJIMHAMUKH
35 ITpunnun nevicrBus u KII/ TermoBoi bubmuorexa [JOK
MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KI1JI
37 DKoJ0ru4ecKkue npooIeMbl
TEIJIOOHEPTETUKH
38 O6o6maromuii ypok «MoekysipHast bubnnoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edso0.ru/ff0c6938
KoHTposbHas pabora 1o Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [JOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKH
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Hcnapenue u kunenue https://m.edsoo0.ru/ff0c63b6
AOcCoIOTHAsI U OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yXxa. HacheieHHbIi bubmorexa HOK
Ayxa. m https://m.edsoo0.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammmyeckue u
aMmopdHbIe Tena. AHU30TPOIHS
42 0301711)(?[3 KPUCTAJIJIOB }I;p KHe bubmmorexa [TOK
P A https://m.edsoo.ru/ff0c65f0
kpucrtawuibl. COBpeMEHHbIE
MaTepHaIbI
[MnaBneHue U KpUCTAIUTH3AIIHS.
43 Y enbHas TEIUIoTa IUIABICHHUS bubmmorexa [TOK
A ' https://m.edsoo.ru/ff0c6708
CyO6numarus
44 YpaBHEHHE TEIUIOBOTO OaslaHca bubmmorexa [JOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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Onexrpuzanus Tell. DIEeKTPUIECKUN

45 3apsia. J{Ba BUIa SJIEKTPUYCCKHUX bubmorexa LHOK
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsii0B
IIpoBogHMKH, TUANESKTPUKH U
46 H(?JI OBOIHUKU 3aK(F))H COXpaHEHUS buGnnorexa LIOK
yip ’ P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
BzaumoneiicTBue 3aps10B. 3aKOH
47 Kynona. TouedHbIN 3neKTpUUeCKU bubnmorexa [IOK
Y p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps:k€HHOCTB 3JIEKTPUYECKOTO
48 nons. [puHuun cynepnosuuuu bubnnoreka [JOK
AIEKTPUYECKUX MoJier. JInnuu https://m.edsoo.ru/ff0c6df2
HAPSKEHHOCTH
PaGora cuit a1eKTpoCcTaTHuecKoro
49 nond. ITorennuan. PazHocts bubmmorera [TOK
' Hait. https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKHA B
50 BHIZ:KT OCTaTUIECKOM nonIe bubmorexa [TOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MIOCKOTO
52 KOHJIIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmmorexa [TOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopaTtopHast pabota "HM3mepenue
3IEKTPOEMKOCTH KOHJIeHcaTopa"
54 [IpuHIUI NECTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOMMPOBAJIBHOI'O



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
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https://m.edsoo.ru/ff0c72c0

anmnapara, CTpyHHOTO IIPUHTEpA.
DnekTpocTaTHuecKas 3alluTa.
3azemileHne AIEKTPOpruOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma jist
y4acTKa [enu

56

[MocnenoBarenbHOE, MapalieibHOE,
CMEIIaHHOE COCTMHCHUE
npoBOAHKKOB. JlaboparopHas paboTa
«M3yueHne CMEIIaHHOTO COSAUHEHHUS
PE3UCTOPOBY

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

S7

58

59

60

61

PaboTa 1 MOITHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akon OMa AJist OTHOM (3aMKHYTOI)
anexkTpuyeckoi nenu. Kopotkoe
3ambikanue. JlaboparopHas pabota
«M3mepenune DJIC ucTouHMKA TOKA U
€r0 BHYTPEHHETO COMPOTUBIICHHSI

DNeKTpOHHAs TPOBOJUMOCTH TBEPABIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'IeHI/Iﬂ METAJIIIOB OT
teMIiepaTypbl. CBepXIpOBOJUMOCTh
DNEKTPUUECKHI TOK B BAKyyMe.
CBoiicTBa 2JEKTPOHHBIX MyYKOB
[TorynmpoBOTHUKH, KX COOCTBEHHAS U
IpuMecHas IpoBoAUMOcTh. CBoMiCTBa
p—n-niepexona.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

[omynpoBoAHUKOBBIE TPUOOPHI

DJIEKTPUUYECKUI TOK B paCTBOpax v
paciuiaBax 3JE€KTPOJIUTOB.

bu6mmoreka [IOK

62 DIIEKTPONUTHYECKAS JUCCOLIHAITHSI. 1 https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CamocTosATENbHBIN 1 1 bubnnoreka [JOK
HECAMOCTOSTENBHBIA pa3psl. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH
O06o06maromuit ypok bubmmoreka [JOK

65 1
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ffOc88be
KonTponbHas pabora no teme

66 «9nexrpocraruka. [locTosHHBIN 1 bubnuotexa [JOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 PesepBHblii ypok. Pemenne 3anay no 1 bubnuoreka [IOK
TeMe "DnekTpoarHamMuKa" https://m.edsoo0.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maronmii ypok 1 bubmuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'..Msxumes, b.b.byxosnes, H.H.Cotckuii, yaeOHuK 115
ob1eo0pa3oBaTenbHbIX opranu3anuii «dusrka 10 kinaccy,0a30BbIi U

yrayosieHHbIN ypoBHM o1 peaakuueit H.A.IlapdenTreBoii.MockBa
«ITpocsemenue» 2020

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

E.C.Eprotkun, C.I".EproTknna, CaMoCTOSATENbHBIE U KOHTPOJIbHBIE PAOOTHI 110

¢uzuke. 10 kiacc 6a30BbIi U yriryOseHHbIH ypoBHU,MockBa «IIpocBenieHue»
2021

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://m.edsoo.ru
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